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Abstract

Background: In chronic kidnev divease (CKD) intaci parathyroid honmone (iPTH) level is ofien
increased before clinical hyperphospliatemia occurs. Dexpite iy importance vere few shudies
eviluared parathyraid stoties in CKD Objective: The study was undertaken to estimare level of
parathormone in diabetic CKD patients at o termary level lwspital and ossessing its relationship
with different parameters like kemaoglobin, calcium ete. and comparing biochentical und clinivel
variables between novmal parathyioid and hyperparathvrotd groups. Materials and Metheds: It
was o kospital fased cross-sectional sindy fnvolving prrpasively selected chromic Ridney Jiscase
patients attending weplrology and endocrinology outdvor and fndoor services of BIRDEM
haspital, Dhaka, Bangladesh, Study was condueted during the period of Apeil o October 2000, Al
tive subjects weve divided into two groups based on serum parcathormone level and different
prrameiers were contpared hetween gronps, Resules: The mean durarion of chronic kidnev divease
wes stgnificantly higher in hyperparathyioid group than thar in the normal group (<0.001 ),
Retmopathy and hypertenyion were more common in hyperparathvroid group than that in patients
with sormal serum parathormone (p<0000 and p=0012). Newropatly vas solely present in
hyperparathyroid group £p<0.001 ), Mean fusting Blood glecose, serum ceeatinine and sernm
phasphate weee significantdy higher in the hvperparatioorotd group compared 1o normal Ty
(p<O0.000 in all cases) while the mean serum calcium and haemoglobin were lower in
hyperparatfyroid group than those in the noemal group (p<0.001 in both cases). Serwm creatinine
and serum parathormone bear a significantly linear relationship (r=0.986, p<0.001), while serum
parathormone and serum calviem bear o sizaificantly negative relationship (r=-0.892 und
p=0.001). Conclusion: Earlicr intervention an the basis of iPTH i addition o other biochemical
fraremreters of olironic kidney iivease is pecommensled,
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Introduction metabolism and pararhyroid hormone (PTH) secration.

Patients with chronic kidney disease (CKD) have major  In witre, using bovine paruthyroid cells in primary

disturbunces In their homeostusis of caleium and  culture, L2S(OH)2D? decrensed PTH mBENA levels 2

phosphate with associated changes in vitamin D In vive sludics confirmed the physiologie relevance of
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these i vitro studies.” Identifying pitents at risk and
evaluating [or secondary hyperparathyroidism (SHPT)
is imperative because early intervention may slow or
arrest the progressiom ol both bone and cardiae disease.

Parathyroid hormone (PTHY. @ polypeptide of &4 aming
acids 15 ivolved m calemam and phosphate balance and
homeostasis of hone and referred 1o oas the ineel
hommone (IPTH) which 15 messured too assess bone
metabolism and disease though smaller fragments of
this molecule may have unique actions in the body.

Intaet PTH s predominantly eledsred in Tiver and kidney,”

Calcitrinl or active vitanun D3 [125(0H2D3Y
miolecle is the active form thar binds to the vitamin D
recepor f'h.a'l)l{_._-“ Vitarmn 123 also decreases FIH
indirectly by stimulating. W DPEs in the gut, therzby
increastng caleium absorption and serum calcium -/
With dechnimg kidney [uncoon renal loe-hydrosy lise
delvily responsible for the linal hydroxylaliom renction
in calcitriol synthesis decreases. Deficient active
vitamin D3 levels inerease PTH concentrations.®
However, unlike 1,25(0H 12103, the regulatory sctions of
serum  Ca™t and phosphate are at the post-
tramseriptional level ™" Parathyroid glands recognize
the changes in serum Ca'  concentration by a cell
membrane G-protein-coupled receptor, the calcium
receplir (CuR)yH! helping 160 himil tenie release by
parathvrotd eells. In vitro studies have shown a direet
effect of phosphate on the parathvroid o regulate FTH
seeretion' S by & mechanism invalving inhibition of
eytosolic phospholipase A2 (ePLAZ).Y

As the glomemlar filration rate (GFR) declines to-<G(}
ke 173 me, the pEmaining nephrons compensate
by hypersxcreting the daly phosphale loud W mantain
normal serum phiosphate concentrations. This can
continue uniil the GTR declines to <2540 mL/min/1.73
m?. With progressive CKD, insufficient excretion of
phosphate load fzads to hvperphosphutemia.

Culcaum and phosphate have a high binding affinity for
eich other, Increused serum concentration of one or
both 1ons incredses the sk for in jonic bond fommimg an
insoluble complex that may lead to extra-skeletal
calcificution und polentially caleiphvlaxis or cardiac
disease.”” The precipitation may decrease serum
calcium  concenteations, farther stimulating PTH
seerelion. PTH production and  secretion may be
stimulated by hypoealcerma, hyperphosphatorma, and
vitarnin D df-ﬂcienc}'.“’"? SHPT produces an imbalunee
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of these osteoclastic and osteoblastic activities leading
0 enhanced bone hreakdown that eventuares in renal
nsteodyserophy, ' ! ?

Exlmaskeletal calcilication (primarily cardiovascular
calcification) has heen documented in paricnis with
CKDY and is direetly comrelated o an merease in
carthiovaseular morbidity and mortaliv.®! Research has
shown that the primary cause of death in patients with
ESRD is cardiovascular disease ™ A study of paticnls
o hemodialysis found that even when stratfied lor
vanibles such as sex, race, and presence of diabetes,
dialysis patients still had a cardiovaseular mortality rate
nearly 30 tmes greater than the general pﬂpulatiun.z':

Cuoexislen| diabetes. hypertension, hyperlipidemis. and
aneimia play a role in these findings. Cardiovaseular
caleification has also heen identified us a contribubing
fuctor— assoctated with hyperphosphatemia. increased
cilcivm phosphate product (Ca x P hypercalcemia,
vitamin D therapy, and increased doses of caleiwm-
containing  phosphie and  calcium
supplements =

hinders

The balance of calcium. phosphate, vitamin D, and
iPTH 18 complex and intemelated, Patients must adhere
to dietary restrictions, dialvsis  therapies, and
complicated medication regimens. These factors creale
bareiers o achieving and maintaining control of SHPT.
In lael, ome shucky on nearly 2000 chromie hemodinlysis
outpatiznts revealed that <10% of patients could be
simultancousty maintained within the target ranges of
the ubove purameters.?

The ultimate goals of treating SHPT are to normalize

mineral metabolism,  prevent bone  disease  and
extruskeletal manifestations, Until recently, it was
thought thal hypearphosphalernia was the earliest sion of
SIPT and bone metabolism disarders. In fact. the iPTH
level 18 often increased before clinical hyperphos-
phatemia oecurs. 2% For this reason, the National
Kidney Foundation Kidney Disease Outcomes Quality
Inittative (KQODT guidelines recommend that all
matients with a GFR. <6l ml.minl.73 m* shauld
undergoe evaluation of serum ¢alelum. phosphate, and
iPTH levels. Additionally, if the IPTH concentration
exceeds the CKD stage-specific target, the 25(0H)D
Ievel should be assessed and treated. Hopetully, earlicr
identification and assessment of SHPT will improve
bone and mineral metabolism in CKD and recuce its

ussociated complications.
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Despite its importance very few studics eviluated
parathyroid status in CKID. and this justifies a new
study 1o b eomducted ar tertiary Tevel hospital in
Bungladesh,

Materials and Methoeds

This eross sectional  study waz conducted in
MNephrology and Endocrinology umits of Bangladesh
Instiute of Research and Rehambitanon in Diaberes,
Endocrine and Melgbolic  Disorders (BIRDEM)
General Hospilal in Dhaka, Bangladesh during the
peniod of April to Oectober 2000 involving a
population of purposively selected 100 established
chromie kidney discase patients with seram creatinine
more than 1.3 mefdl on three or mere Ocoasions over
six. months: Very sick non-ambilant ESRD) patients
with acule cxacerbauon of renal failure, altersd
comsciousness, congestve cardiac failure, chronic
liver disease and atroke were excluded, All selected
patients. were divided ot 1wo groups based on
parathyroid hormone Tevel. Different parameters were
compared between twao groups. Subjects with serum
parathormone >33 pg/ml.  were  considerad
by perparathyroid,

Sampling technigue

One hundred subjects were selecied purposively from
both indoor and outdoor following inclusion and
exclusion criterin, After toking consenl, mierview of
the study subjects was Laken 1n the indoor and outdoor
units of Nephrology  department of BIRDEM
Hospital, The purpose, procedure, risks and banefits of
the study ware adequately explained 1o each and every
paticnt prior Lo data collection, Data were collected hy
using following tools.

Cucstionnaire

ctailed history was taken by a set of questionnaire
containing the stroctured and
questions according o the objectives and variables of
the study, Pretesting wis done and it was finalized
hisedd on response from patients. Questions regarding
age, sex, education, manthly income, family history,
dictary  habit, patient’s drug history, general
cxamination, svstemic examination amd investigation
were includad.

acmi=siructured

Laboratory investigations
o All the lnboratory investigabions were reviewed
with a special tmphasis on hemoglobin, serum

|42

Seplember 2006

creatinineg, urine hiochemical and miceobiclogical
caamination, serum electrolytes, calcium, phusphate
and blood glucose, Liver functiion tests including
serurm  bilirubin, SGOT, SGPT and alkaline
phosphatase, chest radiography were reviewed 1o
exclude comorbidibies.

e With all aseptic precautions 3 mbL venous blood was
drawn and sent W luhonory for serum calcium and
serum FITH,

e ntuct PTH (IPTH) evel was deteeled by pwio-site
chemiluminescent ensvme-labeled immunometric
dssay.

Data management and analysis

All anterviewed questions were rechecked [or s
completeness, correciness and internal consistency 1o
exclude mmissimg or inconsistent data. The statistical
analysis of the data was cumied out by using software
program SPSS yersion 150 and Excel. Data wene
checked. coded and cdite] properly before analysis. Bath
univariate and hivariale gnalyses were done. For
analyzing data some deseriptive statistics like mean,
median, mode, 513 and pereentages were used. In order to
find our associabon helween dependent and independent
vatiables, Chisquare tests at 5% significance level were
time,

Quality control and quality assurance

In order o ensure utmost quality, interview was done
with the help of duly doctors and assistanr registrars who
worked in the outdoor and indoor of (he nephrology
depariment of BIRDEM Hospital Evervday filled-in
questionnaire sheels were checked to exclude any zross
mistake. Data were checked and edited to cnsure
correctness. Laboratory nvestization quality was cosured,

Ethical consideration

All ethical issues wore considered as per Bangladesh
Medical Research Council (BMRC). Eithical clearange
was taken from the Ethical Review Committée of
BIRDIEM befare the smdy was launched. Verbal consent
wis laken from all respondents before conducting the
interview. Consenl form was read before the respondent
and the imterview was taken after receiving consent,
Raghts 1o seluse and withdraw from the study atl any Hme
were accepted. The wlormation gathered from the
respondent was kept confidential. There was no conflict
of interest,
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Results

A totgl of 100 chronie kidoey discuse palients with
diabetes mellitus were included in the study for
csbimation of serum parathormone: level and o observe
the demographic and anthropometric characteristics and
the presence of co-morbidities associated  with
hyvperparathyroidism,

Demuographic characteristics of study population

vears of 1ge or older, 22% were 4549 years old,

Of 100 people participating in the study 24% were 33
| s
werg 3U-5 16,

4 years nll.!. 165 were 3529 vears old,

were 3(3—34 vears old, 8% were 44 veurs old, Dl'

sample population 39% were male, 41% were female,

Table T demonstrates that 3% of the CED patients with
norrnal serum parathormone level were less than 20
years, anolher 30% were ol HI-50 yaars and 40% were
> 3l vears old. In the hyperparathvroid group, 26.7%
were below 40 years, 30% were of 40-50 years and
43.3% were =30 years ald, The mean dges of normal
and hyperparathyvroid groups were 44.% = 9.7 vears and
473 = 1001 years respectively (p=0.237) (Tahlz Ty

Table 1: Age distribution of the study subhjects

Age fin yeurs) Grous e
Motk - T-Typexpamthghmd _;-: :
An= ) S i
i 230005 2607
)50 T30 LRS00
1237
=50 | B 40 26 (4337
Mean = 5D d49+ 93 e |
Freures in the parenthesis denule cortespondimg % ;[ Tesl

was emploved toanalyss the dara.

Sex distribution

Crver two-thirds (67.5%) of the patients with nofmal
parathormone level were male and the rest (32.5%)
were female. In the hyperparathyroid group male and
female patients were almost equal (33 3% vs. 46.7%),

Body mass index (BMI)

Table [I showws the body muss Indeax of the participants.
Majority of the patients in the normal and
hyperparathyroid groups (92.5% und 85%) were
overweight and obese. Three of 40 patients (7.5% ) with
normal parathormons level and 9 of 61 patients (15%)
with raised purathormene were of normal weight (Table T
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Table 1I: Comparison of BMI between two aroups

REL i Gnu!ﬂ el
DA ] hﬂn;ml ngu-paraihyrmd Pﬂﬂw
- {n ?.—.‘HJ. E m=hs
18.3— 249 AL LA
EITETRTHI
: g s ’ {258
=25 nmenneiatil AT{H25) 1 (85.00

i b

. - . 4 2
Figures in the parsnthesis denote coresponding % %= test
war emplovad 1o analyse the dara,

Duration of CKI

In the study 42,5% ol palients in normul sroup and 20%

in hyperparathvroid gronp had been suffering fraom
chronic kidney disease for less than while
majorily {80%) of the panents in hyperpurathyroid
oroup had been suttering from the disease for 3 or more
than 3 wears, The mean duration of CKID was
significantly bigher in hypeeparathyrond group than hat
in the normul group (44 £ 20 ve 24 = 1] years,
p=h001) and the minimum and masioum duration
were one and eight years respectively,

3 wears,

Presenee of co-morhiditics

Table T demonstrates retinopathy  and
hypertension  were  frequently common  in
hyperpacathyvroid 2roup than that o patients with
normal serum parathormone (33.3% ve, 7.53%, p<i (0]
and TO% v, 33%, p=UiH 2y Neoropathy was solely
present in hvperparathyrodd sroup (p-<thO01 ).

Lrial

Table D Compirison of presence of co-morbidities
between groups
Frmu e G
E*ma:nﬂenfj s i P vaues
s ol Hﬁ-’[sm‘pamlh'; o A
T m=dn Sy
Retinopahy 1475 12(533)  <tol
Meuropaily 80| IF{5x0) =4 (0]
Hyzertension IRE0 42 {71} o2

Figurcs in the parenthesis densie curresponding %; %= st
was ermploved (o analvse the dala

I¥ialysis done

Of the total 106 chromc kidney disease patients,
majoricy (845 did not have dialysis in the past. All
hyperparathyrond patients were andergoing dialysis
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Biochemical parameters

Table 1V shows the comparison of certain biochemical
parameters between patients with nommal serum
parathormone and raized parathormone.

Table IV: Comparison of biochemical parnmeters
belween growups

T G =00

Testima bl #iupose frmmnoliL)

Semm _cq‘ea‘.in]n'e Py i =111
Sernnt caleliin (medl 97 02 _ =11iKH
Hemm phosphate (mgidl) - 400 0.2 dexir 12 =EHAKT]
Haemoelobin (2l ) jom S lan RS £ v b S A

Student L lest was empleyed w anulyse the datg

Correlution of parathormone level with age and
duration of CKD

Fig 1 and Frg 2 show the influence of age und duralion
of CKD on parathromone fevel. With the increase of
age ind duration of CKI1), parathromone level also
metcases siemificantly (r=0A488, p<00071 and =0.7T8%,

pctL 00 respectively ).
ann

2
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2L
=2
g
[
=
o
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it

]

20 30 44 50 B0 7

Aga (yrs)

Tig L. Correlation between ags and parathermons level

500
sy
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2 200
3
2
£ 1o0]
&
1]
o
% 3 i G i 10
Duration of CKO {yrs)
Fig 2. Correlation between duration of CKED nd

purathormone level
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Correlation of parathoermonce level with serum
creatinine and calcium

Fig 3 and Fig 4 show the correlation berween seram
creatining and parathormone and between  seorum
parathormone and calciam, Serum creatinine and serum
parathormone bear a sigmificantly lincar relaoenship
{r=0.946, p<0.001), while serum parathormone and
seram caloium bear 2 significantly negative relationship,
fr=-0LR92, p=d1001 ).

A0

=
'7'| ALHx
H
£
E (e
o
1 2 3 4 & B g
= croalivire (rgfEl )
Fig 3. Correlation bestween serum creatinine amd
parathormone level
o5
=
)
)
E
£
5
3
]
&

i g 200 320
Parsthormaons {Eg'ml]

Fizg 4. Comelation between serum parathormone and
SErIm caleinm

Frequencies of different stages of CKD

Staging of CED was done using Cockeroft-Gault
cyuation with GFR prosumed 0 be approximating
calculated creatinine clearance. There was noo stage |
CED patient. There were 13% CED stage 2 patients,

375 stage 3. 28% stage 4, and 229 stage 5 pabienls.
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Serum calcivm and PTH in different CKI stuges

Table ¥V shows serwm caleium and PTH levels in different
stages of CKID.

Table Vi Serum calcium and PTH in dilferent CKI) stages

Stage Mo L) p st Mot PEH e} e
o Rt 02 32=23 :
3 85+ 02 <0l 3524 LIS
* 81503 =S
5 i B e 165+ 5

T test (ANOVA) was swpluyed Lo analyse the data

Discussion

Digbetic nephropathy is one of the microvascular
complications of diabetes mellitus which is a leading
cause of chronic kidney disease. Secondary hyperpara-
thyroidism 1 g consequence and a probable marker of
severily ol chronic kidney discase. A [ew comparable
studics have been conducted on chronic kidrey disease
and  secondary  hyperparathyroidism  in  differen
perspectives. Dilferent aspects of those studies can be
compared with the present study.

In the current study 60 cut of 100 patients wers
hyperparathyroid, so prevalence of hyperparathveaidism
was found to be 60%. One study " cardied out in St Luke's
medical centre, Philippines comparing ¢linical and
laboraiory profile of type 2 diabetic patients with CKD on
huemodialysis during the perod 2000-2009 showed that
4l patients had sceondury hyperparathyraidism and 101
had povmal parathormons level,

In the current study the mean ages of normal and
hyperparathyroid groups were 449+ 9.2 vears and 473
= LT yeurs Tespectively {p=).237). One smd}-y showed
that the mean age was 64 £ 11 years for the
hyperparathyroid putients and 63.1 £ 12 wvears for the
paticnls with normal parathormone level, Both the studies
showed slightly higher mean age v the patients with
secondary hvperparathyrondism. This may reflect deterio-
ration of renal function with age.

Ower two-thirds (67.3%) of the patients with normal
parathormone level were male and the rest (32 55 were
female in the current study. Tn the hyperpuruthyroid group
male ind female patients were almost egqual (33.3% vs.

September 2016

46.7%%). This might well have refleeted slhight male
preponderinee in the study sarmple.

Body mass index of the pafticipanis shows that
majority of the patients in the normul and
hyperparathyioid groups ((92.3% and B5%) were
overwelght and obese, Three of 40 patients with
normal parathormone (7.5%) level and 9 of 60
patients with raised parathormone (15%) were of
normal weizht (p=0.258). It did not reflect any
significant difference between the two groups though
one of the previons smdies in Teeland pointed to
higher body mass index in the hyperparathyroid
gmup,'w Corrzlation between botly muss index and
parathormone level was also found insignificant in
one study in Philippines (r=-0113 p=0.21 3.2

Retinopathy and hypertension  were  frequently
cominon in hyperpatathyrowd group than that in
patients with normal serum parathormone (53.3% vs.
T.5%, p=<0.001 U s, 55%, p=0.0123
Meurapathy wus solcly present in hyperthyroid group
Lp=0 001 ). This might reprasent peogression ol
eonmon microvaseular pathophysiology of diabetes

and

el s,

In the present study the mean fasting blood glucose,
seram  creatining serum  phosphate  woere
slgnificantly higher in the hyperparathyroid group
compared 1o normal group (7.9 = 0.8 v<. 70 £ 0.3
mmol/L, p<0.00L: 4.0 £ 1.0 ve 21 + 0.3 mgidl,
P00 and 4.3 £ D2 v, 4.0 £ 0.2 mhdl, p<.001
respeetively ) while the mean serum culeium and
haemoglobin were lower in hyperparathyroid group
than those in the normal group (B0 £ 0.5 vs B7 =
2 mo/dL. p<B.001 and 106 2 1.3 v 124+ 06
gmfdL. p<0LO0N respectively). In the suwdy in St
Luke’s medical cenire serum crentinine was highet in
hyperparathyroid patients than in patients with normul
parathyrond level (B2 + 260 ve 742+ 39 |11g,de;."'”

anil

The current study shows thal with the inerease of age
il dyranion of CKD parathromorne level alse
incresses significantly (r=0.488, p<(L001 and =0.789
and p<0001 respectively), These cormelations were
consistent with another ‘.-!mll.-':‘U antd may reflect the
effects. of age relued dechne in renal function and
more prolonged presence of pathophyvsiologic insull
on kidney.
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Serum creatimine and serwm parathormone bear a
significantly linear relationship (r=0.986, p<0.001 )
while serum parathermone: and serume caleinm bear a
gignificantly negative relationship (r=-0.892 and
p=0.U01). Another n‘Luq'::..-'}‘l showid simdlar result for the
relationship  between  seram cieatinine  and
parathormone  but insimnilican! fndings for the
relationship hetween seram calcium and parathyroid
horimone,

In the carrent study rising of serum PTH above normal
level was associated with Talling creatinine clearance or
GFR. This is probably due to the fact that impaired
excretory  [unclion of kidngys is associated with
impaired synthesis of active vitamin 1) and impaired
regulation of serum caleium.

Secondary hyperpurathyroidism is not uncommon in
chubetie patients with CKD. In older group of people
with CKD secondary hvperparsthyroidisen s mone
prevalent, Pancnis with longer duration of CKD are
more likely to have secondary hyvperpurathyroidism.
Diapetic patients with secomdary hyperparathyroidism
are mere likely wosuffer from retinopathy, hypertension
and neuropathy, They zre more likely o have higher
fasting hlood sugar, higher serum creatinine, lower
serum calcium and lower huemoplobin, The present
study shows thut with the progression of CKD stages
serun caloum decreases and serum PTH increasas,
Increasing PTH above nommal level n e corment study
wis wssocidled wath decreasing creatinine clearance o
GFR.

From the current study, it is alse evident that serum
1PTH level should be measured in all padents with CED
along with other parameters like serum calciom amd
phosphate. Early detection of seeondary hyperpara-
thyroidism gives a chance of early phannacological and
nonpharmacelogical intervention to suppress parathy-
rindd glands keepme the Mochemical parameters within
normal range, and thus preventing related complications
ancd cornortadiiies, Further prospective stody with larger
sample size should be conducted in future to conlirm
{ae findings of this study,
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