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ABSTRACT
To study the prevalence of secondary hyperparathyroidism in chronic kidney disease. To measure serum intact
parathormone levels in chronic kidney disease patients aged more than 20 years, attending SBMCH, Chennai. To
associate increased parathormone levels with the different stages of chronic kidney disease in these patients. In this
study, the results are statistically significant indicating that there is enough evidence to suggest that patients with
CKD stage IV and V are at 8.6 times higher risk of having increased serum iPTH levels and the prevalence of secondary
hyperparathyroidism increased as the stage of CKD increases. Serum iPTH is a worthwhile tool in assessing secondary
hyperparathyroidism in patients with CKD.
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to study the association and prevalence of
secondary hyperparathyroidism in CKD and
its stages [5,6].
MATERIALS AND METHODS

INTRODUCTION

Chronic Kidney Disease is a clinical syndrome
characterized by irreversible renal dysfunction
leading to excretory, metabolic, and systemic
failure as a result of accumulation of nitrogenous
waste products & presenting with a myriad
of clinical features with decreased creatinine
clearance [1-3]. In spite of various etiologies, CKD
is the final common pathway of the irreversible
destruction of nephrons, ultimately resulting
in "alteration of milieu interior" affecting every
system in the body [4].

CKD leads to various complications. Secondary
Hyperparathyroidism
is
an
important
complication of CKD. But it remains underrecognized and under-diagnosed at earlier
stages of CKD. There is paucity of Indian
studies, regarding the prevalence of secondary
hyperparathyroidism in Indian CKD in its
various stages. Thus, this study was conducted

Setting

The study was conducted among patients
attending Sree Balaji Medical College & Hospital,
Bharath University, Chrompet, Chennai.
Study design

Single Center Cross sectional study
Study period

Our study was conducted between June 2016
and June 2017 for a period of 1Year.
Study population

A total of 60 patients aged more than 20 years,
either attending OPD or admitted in Sree Balaji
Medical College and Hospital, were included in
the study after they were screened using the
exclusion and inclusion criteria.
Inclusion criteria

Patients with CKD aged > 20 years, in varying
stages of severity.
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Exclusion criteria

99 Patients with Acute Kidney Injury (AKI).

99 Patients with primary hyperparathyroidism.
Criteria for chronic kidney disease

Presence of objective kidney damage for at least
three months. Kidney damage being defined as
pathologic abnormalities or markers of damage
including abnormalities in blood or urine tests
or imaging studies. Imaging study is usually an
ultra-sonogram abdomen showing:
99 Bilateral contracted kidneys OR

99 Poor corticomedullary differentiation OR

99 Renal parenchymal changes OR

99 Glomerular filtration rate (GFR) less than
60ml/min/1.73m2 for at least three months
with or without kidney damage.
Glomerular filtration rate

The estimated glomerular filtration rate, was
calculated using CKD-EPI equation:

GFR=141 × min (SCr/κ, 1) α × max (SCr/κ, 1)–
1.209 ×0.993Age
Multiply by 1.018 for women.

Multiply by 1.159 for African ancestry.

where SCr is serum creatinine in mg/dL, κ is
0.7 for females and 0.9 for males, α is –0.329 for
females and – 0.411 for males, min indicates the
minimum of SCr/κ or 1, and max indicates the
maximum of SCr/κ or 1.
Classification of CKD

The National Kidney Foundation has classified
chronic kidney disease into five stages based on
GFR.
99 Stage I with GFR > or=90 ml/min/1.73m2.

99 Stage II with GFR between 60 -89 ml/
min/1.73m2.

99 Stage III with GFR between 30 -59 ml/
min/1.73m2.

99 Stage III a – 30 – 44 ml/min/1.73m2.

99 Stage III b – 45 – 59 ml/min/1.73m2.

99 Stage IV with GFR between 15 -29 ml/
min/1.73m2, and

99 Stage V with GFR <15 ml/min/1.73m 2.
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99 A recently updated classification, in which
stages of CKD are stratified by both estimated
GFR and the degree of albuminuria,
to predict risk of progression of CKD.
However, for the convenience of this
study, we have grouped stages I, II and III
together since they are mild renal failure,
whereas Stage IV and V together since they
are moderate to severe renal failure, even
requiring dialysis.
Description of the study

Detailed clinical history was taken from all the
patients who were included in the study. History
of hypertension, diabetes mellitus, any drug
intake was taken.
All the patients were examined clinically in
detail. The following investigation were done by
collecting blood samples and ultrasonogram of
abdomen was done.
List of investigations to be done:
99 Serum urea and creatinine.

99 Estimated glomerular filtration rate.

99 USG abdomen.

99 Serum calcium.

99 Serum phosphorus.

99 Intact parathormone (iPTH) level.

Criteria for secondary hyperparathyroidism

The criteria for diagnosis of secondary
hyperparathyroidism are a low-normal calcium,
high phosphate and elevated parathyroid
hormone levels.
RESULTS

Gender distribution

In our study, 51.67% of the study group were
men i.e., 31 male patients with the remainder
29 being female patients (48.3% of the study
population) (Table 1). In our study population,
the minimum age observed was 28 years and
maximum age was 87 years, with the mean 59.27.
Majority of the patients were in the age group
between 41 and 60 years, 28 patients (46.67%
of study population) were in this group. The next
common age group was age more than 60 years,
27 patients (45% of the study population) were
in this group. 8.3% of the study population were
in the age group of 20 to 40 years (Figure 1). In
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In the study group, the mean serum creatinine
level measurement was 3.29 mg/dl. Majority of
the patients, 75% (n=45) of study population
had serum creatinine levels ranging from 1.3 to
5mg/dl (Table 3). In the stud population, the
mean estimated glomerular filtration rate was
27.1 (Table 4).

this study,55 % of the study population (n=33)
had diabetes mellitus. Out of the 33 patients with
diabetes mellitus, 57.7% (n=19) were male and
42.4% (n=14) were female patients (Table 2 and
Figure 2).
In this study, 75 % of the study population
(n=45) had hypertension. Out of the 45 patients
with hypertension, 55.6% (n=25) were male and
44. 4% (n =20) were female patients (Figure 3
and Figure 4).

Ultrasound abdomen showed evidence of CKD in
all the 60 patients. Bilaterally contracted kidneys
were present in 33(55% of study population)
patients. Remaining 27 patients (45% of
study population) had poor cortico-medullary
differentiation (Table 5and Figure 6).

In the study group, the mean blood urea level
measurement was 58.53 mg/dl. Majority of the
patients, 71.67% (n=43) of study population had
blood urea levels ranging from 41 to 80 mg/dl
(Figure 5).

In our study of CKD patients, 14% of male
patients and 40% of female patients in stage III,

Table 1: Distribution of patients according to their gender.

Gender

Frequency

Male

31

Percent
51.67

Female

29

48.33

Total

60

100

Figure 1: Age distribution.
Table 2: Patients with diabetes mellitus.
Diabetes Mellitus

Frequency

Percent

Yes

33

55

No

27

45

Total

60

100

Figure 2: Presence of diabetes mellitus according to gender.
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Figure 3: Patients with hypertension.

Figure 4: Presence of hypertension according to gender.

Figure 5: Blood urea levels.
Table 3: Serum creatinine levels.
Serum creatinine levels

N

%

≤ 1.2 mg/dl

4

6.67

1.3-5.0 mg/dl

45

75

> 5.0 mg/dl

11

18.33

Total

60

100

Table 4: Estimated glomerular filtration rate.
EGFR

N

Minimum

Maximum

Mean

Std. Deviation

60

6

78

27.1

17.86835

20% of male patients and 25% of female patients
in Stage IV, and 18% of male patients and 41.6
% of female patients in stage V had secondary
hyperparathyroidism (Table 6). For convenience,
stage IV, V were grouped together and stage I, II,
III were grouped together based on severity. In
our study, 25 out of 36 patients in stage IV and V

(69.4%) had increased parathormone levels and
5 out of 24 patients in stages I, II, III (20.8%) had
elevated parathormone levels. Patients with CKD
stage IV and V are at 8.6 times higher risk of having
increased serum iPTH levels. The association
between serum iPTH and different stages of CKD is
statistically significant (p<0.05) (Table 7).
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Table 5: Ultrasonogram abdomen.

USG abdomen

Frequency

Percent

Bilateral Contracted Kidneys

33

55

Corticomedullary differentiation lost

27

45

Total

60

100

Figure 6: Ultrasonogram abdomen.
Table 6: SHPT according to gender distribution.
Male
Stage of CKD

Total no of male patients

With SHPT

Female

Without SHPT

N

%

N

%

0

3

100

Stage I

3

0

Total no of female patients
1

With SHPT

Without SHPT

N

%

N

%

0

0

1

100
100

Stage II

5

0

0

5

100

3

0

0

3

Stage III

7

1

14

6

85.7

5

2

40

3

60

Stage IV

5

1

20

4

80

8

2

25

6

75

Stage V

11

2

18

9

81.8

12

5

41.6

7

58.33

Total

31

4

29

9

27

20

Table 7: Patients with elevated sr. iPTH in various stages.
CKD stage

Total

Pts with increased iPTH

Percent

Stage IV, V

36

25

69.4

Stage I, II, III

24

5

20.8

DISCUSSION

In our study, 51.67% of the study group were men
i.e., 31 male patients with the remainder 29 being
female patients (48.3% of the study population).
In our study population, the minimum age
observed was 28 years and maximum age was
87 years, with the mean 59.27. Majority of the
patients were in the age group between 41 and 60
years, 28 patients (46.67% of study population)
were in this group. The next common age group
was age more than 60 years, 27 patients (45% of
the study population) were in this group. 8.3%
of the study population were in the age group of
20 to 40 years. In this study, 55 % of the study
population (n=33) had diabetes mellitus [7].
Out of the 33 patients with diabetes mellitus,
57.7% (n=19) were male and 42. 4% (n=14)
were female patients.75 % of the study
population (n=45) had hypertension. Out of
the 45 patients with hypertension, 55.6%

OR [95%cl]

Chi- square Test

p value

8.636

13.611

0.00022

(n=25) were male and 44.4% (n =20) were
female patients.
In the study group, the mean blood urea level
measurement was 58.53 mg/dl. Majority of the
patients, 71.67% (n=43) of study population had
blood urea levels ranging from 41 to 80 mg/dl.
In the study group, the mean serum creatinine
level measurement was 3.29 mg/dl. Majority of
the patients, 75% (n=45) of study population
had serum creatinine levels ranging from 1.3
to 5mg/dl. In the study population, the mean
estimated glomerular filtration rate was 27.1.
Ultrasound abdomen showed evidence of CKD in
all the 60 patients. Bilaterally contracted kidneys
were present in 33(55% of study population)
patients. Remaining 27 patients (45% of study
population) had poor cortico- medullary
differentiation [8-11].
In the study, 38.3 % (n=23) of study population
were in stage V, 21.7 %(n=13) were in stage
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IV, 20 % (n= 12) were in stage III, 13.3% (n=8)
were in stage II, 6.7% (n=4) were in stage I. In
the study group, the mean serum calcium level
measurement was 8.45 mg/dl. Majority of the
patients, 61.67% (n=37) of study population
had serum calcium levels ranging from 8.1 to
11 mg/dl. For convenience, stage IV, V were
grouped together and stage I, II, III were grouped
together based on severity. In our study, 25 out
of 36 patients in stage IV and V (69.4%) had
increased parathormone levels and 5 out of 24
patients in stages I, II, III (20.8%) had elevated
parathormone levels [12-14]. Patients with
CKD stage IV and V are at 8.6 times higher risk
of having increased serum iPTH levels. The
association between serum iPTH and different
stages of CKD is statistically significant (p<0.05).
CONCLUSION

In this study, the results are statistically
significant indicating that there is enough
evidence to suggest that patients with CKD
stage IV and V are at 8.6 times higher risk of
having increased serum iPTH levels and the
prevalence of secondary hyperparathyroidism
increased as the stage of CKD increases. Serum
iPTH is a worthwhile tool in assessing secondary
hyperparathyroidism in patients with CKD.
Secondary hyperparathyroidism is associated
with mortality and morbidity in CKD. It can occur
in earlier stages and through simple routine
tests of serum iPTH, it can be diagnosed earlier,
and appropriate treatment can be instituted, as
delayed diagnosis encounters resistant SHPT,
which persists even after renal transplantation
and acc ounts for cardiovascular mortality and
morbidity.
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