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ABSTRACT. To consider the correlation of serum parathormone on severity of hypertension in end-

stage renal disesase (ESRD) patients on hemodialysis (HD). A cross-sectional study was done on 

patients with ESRD on treatment with maintenance HD. Levels of serum calcium, phosphorus, 

alkaline phosphatase, albumin and intact parathormone (iPTH) were measured. Stratification of 

hypertensive patients was done from stages one to three. The total number of patients studied was 73 

(Females=28, Males=45), consisting of 58 non-diabetic (F=22 M=36) and 15 diabetic patients (F=6 

M=9). The mean age of the study patients was 46.5 ± 16 years.The mean duration on HD of the study 

patients was 21.5 ± 23.5 months. The mean serum PTH of the study patients was 309 ± 349 pg/ml and 

the mean serum alkaline phosphatase was 413 ± 348 IU/L. There was a significant positive 

correlation between the stage of hypertension and serum PTH levels (r =0.200 p=0.045). Also, there 

was a significant positive correlation between stage of hypertension and calcium-phosphorus 

product (r = 0. 231 p=0.027).There was no significant correlation between stage of hypertension and 

serum ALP (r =0.135 p=0.128). Relationship between serum PTH and severity of hypertension in 

patients on HD needs to be studied in more detail. Hypertention and secondary hyperparathyroidism 

interact in the process of accelerated atherosclerosis in HD patients thus warranting appropriate 

measures to control hyperparathyroidism vigorously.  
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capacity of the kidneys, excessively increased 

activity of the renin-angiotensin-aldostrone 

system and sympathetic nervous system, in

creased levels of the vasoconstrictor endothelin

1, accumulation of endogenous inhibitors of 

nitric oxide (NO) synthesis and reduced formation 

of vasodepressor factors. 
1,2 

The prevalence 

of hypertension in patients with chronic renal 

insufficiency is high, being 60% in early stage 

of renal insufficiency while in terminal renal 

failure, it is as high as 90%. After the initiation 

of dialysis treatment, it declines temporarily, 

and again goes up in chronic HD patients 
3

(50-80%). Hypertension is one of the main 

risk factors for cardiovascular morbidity and 

mortality in the general population, which are 

more prevalent in patients on dialysis than in 
4

the non-uremic population. Cardiovascular 

diseases constitute a major cause of mortality 

in patients on HD, although epidemiological 
5

studies are controversial in this regard. 

Another factor in the development of hyper

tension in uremic patients is raised intra

cellular calcium, which is a consequence of 
1

hyperparathyroidism. Since both hypertension 

and secondary hyperparathyroidism (HPTH) 

are common features of the uremic syndrome, 

it has been suggested that the latter may play 

a role in the pathogenesis of hypertension in 
6

patients with end-stage renal disease (ESRD). 

However, whether HPTH causes the hyper

tension is questionable, and the nature of the 

mechanism is unknown. Parathyroid hormone 

(PTH) functions to maintain calcium (Ca) 

levels in the blood and its release is stimulated 

by low Ca levels in the blood; PTH leads to 

vitamin D activation, increased Ca absorption 

in the gut, increased bone resorption, increased 

Ca reabsorption in the kidney and increased 

phospate (P) excretion in the urine. The net 

result of PTH activity is an increase in blood 

Ca level without an increase in the level of 

PO4. Hypertension could be caused by an 

increase in total peripheral resistance or an 

increase in blood volume. PTH can cause 

hypertension by increasing either of these 
7

two factors. It has been shown that, when 

administered acutely, PTH causes a hypotensive 

response as a result of arterial smooth musle 
8

relaxation. In patients exposed to chronically 

elevated PTH levels however, it has exactly 

the opposite effect and leads to sustained hyper
9

tension. Reports exist suggesting a possible 

role for PTH in the genesis of hypertension 

in patients with primary or secondary hyper
10 

parathyroidism. However, there is little infor

mation on the effects of PTH on hypertension 

in patients undergoing regular HD. We there

fore, studied the effect of serum PTH on the 

severity of hypertension in patients with 

ESRD on HD. 

Patients and Methods 

This is a cross-sectional study that was done 

on patients with ESRD undergoing mainte

nance HD treatment. Factors that served as 

exclusion criteria were cigarette smoking and 

body mass index (BMI) more than 25. All the 

study patients were on treatment for HPTH 

with oral active vitaminD3 (Rocaltrol) and 

calcium carbonate, both administered in appro

priate doses. The levels of serum Ca, P, alkaline 

phosphatase (ALP) and albumin were measured 

with standard kits while intact PTH (iPTH) 

was measured by RIA with DSL-8000 kits 

of USA. We stratified hypertensive patients 

from stage one to three, 
11,12 

according to the 

sixth and seventh report of the joint national 

committee on prevention, detection, evaluation 

and treatment of high blood pressure. For 

statistical analysis, descriptive data are ex

pressed as Mean ± SD and as frequency distri

butions. Comparison between two groups was 

performed by using T test. For correlations, 

we used Spearmann`s rho and partial correlation 

test after adjustment for age, duration of HD 

treatment and also serum albumin. All stati
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Table 1. Age and duration on hemodialysis treat

ment in the study patients, the diabetic and non

diabetic groups. 

Age 

(years) 

D.H.T.* 

(months) 

T
o

ta
l

p
at

ie
n

ts Mean±SD 51±16 21.5±23.5 

Min 15 1 

Max 78 112 

D
ia

b
et

ic

g
ro

u
p

Mean±SD 58±16 22±23 

Min 27 1 

Max 78 72 

N
o

n


d
ia

b
et

ic

g
ro

u
p

Mean±SD 49±15.6 21±24 

Min 15 1 

Max 78 112 

*duration of hemodialysis treatment. 

stical analysis were performed using the 

SPSS (version 11.00). Statistical significance 

was inferred at a p value < 0.05.  

Results 

The total number of patients studied was 73 

(Males = 45, Females = 28). They comprised 

of 58 non-diabetic (F = 22, M = 36), and 15 

diabetic HD patients (F = 6, M = 9). Tables 1 

and 2 show the mean ± SD of age, the duration 

for which the patients had been on HD and 

the results of the laboratory tests. Table 3 

shows the frequency distribution of stages 

of HTN. The mean serum PTH of complete 

patient group was 309 ± 349 pg/ml; it was 

234 ± 265 pg/ml and 329 ± 368 pg/ml in the 

diabetic and non-diabetic groups respectively. 

Serum alkaline phosphatase of total patients

Table 2: Laboratory data of the study patients. 

 was 413±348 IU/L. Forty percent of total 

patients had hypertension in stage two and 

19% had HTN in stage three. There was no 

significant difference in the age of the patients, 

duration of HD treatment, serum ALP and 

serum PTH between the diabetic and non 

diabetic patients. Significant difference in the 

Ca x P products was found between the diabetic 

and non-diabetic groups (46 ± 19 versus 61 ± 

24 respectively) (p=0.037). Significant positive 

correlation was seen between serum PTH and 

serum ALP (r = 0. 302, p=0.005). Also, there 

was significant positive correlation between 

the stages of hypertension and serum PTH 

(r=0.200, p=0.045). Significant positive corre

lation was also noticed between stages of 

hypertension and the Ca x P products (r = 

0.231, p=0.027). There was no significant 

correlation between the stages of hyper

tension and serum ALP (r =0.135, p=0.128) 

Discussion 

In this study, the principal finding was a 

positive correlation between serum PTH and 

HTN. Salem, in a cross-sectional study, of a 

random sample of 612 HD patients from 10 

dialysis centers, examined the serum PTH 

and calcium levels. It was found that 25% 

of patients had serum PTH levels within the 

normal range, 25% had a PTH higher than 

normal (but less than three times normal), and 

50% had PTH levels higher than three times 

iPTH (Pg/ml) ALP (IU/l) Ca x P (products) Albumin (g/dl) 

to
ta

l

p
at

ie
n

ts Mean±SD 309±349 413±348 58±24 4±0.75 

Min 10 100 18 2 

Max 2235 2438 135 6.8 

d
ia

b
et

ic

g
ro

u
p

Mean±SD 234±265 295±179 46±19 3.6±0.7 

Min 10 120 18 2 

Max 900 734 74 4.6 

n
o

n


d
ia

b
et

ic

g
ro

u
p

Mean±SD 329±368 443±375 61±24 4.2±0.7 

Min 20 100 25 2.5 

Max 2235 2438 135 6.8 

iPTH = intact parathormone, ALP = alkaline phosphatase, Ca = calcium, P = phosphate. 
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Table 3. Frequency distribution of stages of hypertension (HTN) in hemodialysis patients. 

Stages of HTN Total patients DM group Non-DM group 

Number Percent Number Percent Number Percent 

0 7 9.6 0 0 7 12.1 

1 7 9.6 1 6.7 6 10.3 

2 40 54.8 10 66.7 30 51.7 

3 19 26 4 26.7 15 25.9 

DM=Diabetes Mellitus. 

the normal value. Also, diabetic patients had 

a lower PTH levels non-diabetic patients. The 

results of this study suggests that hyperpara

thyroidism is highly prevalent in the HD 
13

population.  Owda et al. evaluated 122 patients 

on maintenance HD for at least 12 months in 

two dialysis centers in mid-Michigan. Seventy-

eight percent of his patients had PTH above 

200 pg/mL (mean 481 pg/mL), 19% had PTH 

within the accepted normal range (mean 155 

pg/mL), while 3% had levels below 100 (mean 

53 pg/mL). Phosphate, calcium, calcium-phos

phate product, age and duration on dialysis 

were the important factors correlating with 

elevated PTH. There was no significant 

difference in PTH levels between diabetic and 
14

non-diabetic patients in his study.  Pizzarelli 

et al. tried to assess whether parathyroidectomy 

(PTx) affects blood pressure (BP) in HD 

patients. They studied 11 patients on HD treat

ment for 8.2 +/- 0.9 years who underwent 

successful PTx and compared them with a 

control group of 11 HD patients not submitted 

to PTx. He found that PTx causes a fall in 
15 

BP in HD patients. Coen et al. evaluated the 

long-term results of PTX on parathyroid function 

and blood pressure. Data of 45 patients on 

dialysis, with secondary hyperparathyroidism, 

who had undergone PTx were collected retro

spectively from eight different dialysis units. 

They found that 20 of 45 patients with pre

operative hypertension experienced a stati

stically and clinically significant decrease in 
16 

blood pressure levels. In contrast to these 

studies, Ifudu et al. compared pre-dialysis blood 

pressure (BP), weight and dose of antihyper

tensive medications prescribed in 19 HD 

patients one month before total PTx, during 

the first month after PTx, and long-term (mean 

16 months) in 12 patients. He did not demon

strate any significant change in either systolic 

or diastolic BP and concluded that PTx fails 
6

to correct hypertension in HD patients. 

In this study, we could show a relationship 

between serum PTH levels and severity of 

hypertension in our patiens. As secondary 

hyperparathyroidism and HTN are two factors 

involved in accelerated atherosclerosis in HD 

patients resulting in increased mortality, further 

clinical studies into this important aspect of 

the care of ESRD patients is needed. 
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