
Patterns of Chronic Kidney Disease  Pak Armed Forces Med J 2021; 71 (Suppl-1): S197-201   
 

S197 

PPAATTTTEERRNNSS  OOFF  CCHHRROONNIICC  KKIIDDNNEEYY  DDIISSEEAASSEE  ––  MMIINNEERRAALL  BBOONNEE  DDIISSEEAASSEE  AANNDD  IITTSS  

RREELLAATTIIOONNSSHHIIPP  WWIITTHH  SSOOCCIIOO--DDEEMMOOGGRRAAPPHHIICC  FFAACCTTOORRSS  AAMMOONNGG  TTHHEE  PPAATTIIEENNTTSS  

OOFF  CCHHRROONNIICC  KKIIDDNNEEYY  DDIISSEEAASSEE  UUNNDDEERRGGOOIINNGG  HHEEMMOODDIIAALLYYSSIISS  

Batool Butt, Taymmia Ejaz, Sohail Sabir*, Ghayas Khan* 

Pak Emirates Military Hospital/National University of Medical Sciences (NUMS) Rawalpindi Pakistan, *Armed Forces Institute of 
Urology/National University of Medical Sciences (NUMS) Rawalpindi Pakistan 

ABSTRACT 

Objective: To determine the prevalence of patterns of CKD-MBD in dialysis patients at a tertiary care hospital 
and analyze its relationship with various socio demographic factors. 
Study Design: Analytical cross sectional study. 
Place and Duration of Study: Pak Emirates Military Hospital Rawalpindi, from Jul 2017 to Dec 2017. 
Methodology: The sample population comprised of 100 patients undergoing hemodialysis and blood samples          
of calcium, phosphate, alkaline phosphatase and intact PTH were obtained from these patients. CKD-MBD was 
classified on the basis of biochemical abnormalities and their relationship with age, gender, marital status, 
smoking history, dialysis count per week, dialysis duration was assessed. 
Results: Out of 82 patients consisting of 62 males and 20 females, the mean age was 49.8 ± 16 years, 68% of dialy-
sis patients had biochemical abnormalities of which 73% showing high turn over bone disease and 26.8% showing 
low turnover bone disease (adynamic and osteomalacia). After applying the logistic regression we found that age, 
gender, dialysis vintage and other socio-demograhic factors had no significant association with the CKD-MBD 
subtypes. 
Conclusion: Biochemical abnormalities although common in dialysis patients but the sturdy interconnection 
between them is still shrouded in disputation. Special consideration should be remunerated to the dialysis 
population with different spectrum of CKD-MBD as propitious management can procrastinate the progression of 
CKD and eventually paring down the cardiovascular morbidity and mortality. 
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INTRODUCTION 

Chronic kidney disease the tip of an iceberg 
of covert disease, with a prevalence of about 14% 
in US population1,2 has always been  a major pub-
lic issue with increased health-care expenditures 
which not only pose great burden on a develop-
ing urbanising country like Pakistan with a strug-
gling frugality but also affects productivity of 
nation3. CKD-MBD, previously called  renal oste-
odystrophy, one of the non-traditional risk factor 
for cardiovascular morbidity and mortality refers 
to broad spectrum of disorders with abnormal 
mineral metabolism, begins when GFR falls 
below 60 ml /min and evident as high turn over 

(secondary hyperparathyroidism) or low turn 
over bone disease (adynamic bone disease or ost-
eomalacia). In 2017, KDIGO an nonpartisan and 
unremunerative foundation, recommended gui-
delines for CKD-MBD management with specific 
target ranges for calcium phosphorus and i.PTH4. 

Recent experimental and epidemiological 
data  have refuelled the long standing  debate of 
CKD-MBD putative reltaionship with hyper-
tension, cardiovascular events and renal disease 
progression5. There is dearth of representative 
data on the prevalence of CKD-MBD and its spec-
trum because of the  differences among different 
ethnicities and dialysis modality. The relative 
prevalence of each of these types varies in diffe-
rent communities and with different dialysis mo-
dalities. Low turn over bone disease osteomalacia 
and mixed uremicosteodystrophy were more 
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prevalent in Brazil, Uruguay, and Argentina 
while Portuugal and Spain had the hyperpara-
thyroid bone - Osteitisfibroscystica was also the 
frequent histological diagnosis on bone biopsies 
as reported by Onyemekehia.  

The rationale of this study is to determine 
prevalence of CKD-MBD and its relationship 
with socio-demographic factors in dialysis popu-
lace at tertiary care hospital as no such studies 
have so far been conducted in our population 
before, and also to channel more efforts to help 
dialysis patients in achieving KDIGO targets for 
calcium, phosphorus and i.PTH, leading to delay 
in progression of CKD and also curtailing the 
cardiovascular mortality thus reducing the robust 
financial burden in these patients especially in 
developing countries like Pakistan where people 
can’t bear the burden of renal replacement thera-
py. This fact highlights the need to size up its 
burden accurately first and then make endea-
vours in implementing more relevant strategies 
to correct abnormalities in mineral metabolism so 
as to arrest the progression of CKD. 

METHODOLOGY 

This cross sectional study was conducted at a 
dialysis unit of Pak Emirates Military Hospital 
Rawalpindi  between Jul 2017 to Dec 2017. All 
patients being hemodialysed for atleast 03 mon-
ths and with up-to-date biochemical explorations 
being included. Exclusion criteria were the pati-
ents <18 years of age or those who did not con-
sent to or those with a past history of orthopedic 
or skeletal abnormalities not related to recent 
ailment, Patients who were pregnant or were un-
dergoing dialysis due to reason other than CKD  
were  excluded. 

Subjects were provided with a detailed 
description of the study and were inducted into 
the study after written informed consent. Socio-
demographic variables  including age, gender 
and education and marital status, BMI, duration 
of dialysis and dialysis count per week and his-
tory of smoking of patients were obtained. The 
cause of CKD and detailed history regarding the 
intake of phosphate binders (calcium vs non-

calcium based) and vitamin D analogues, symp-
toms like pruritis, bone pain or fractures was est-
ablished for each patient. About 10 ml of venous 
blood was obtained from patients to perform 
biochemical tests which included serum calcium, 
phosphate, alkaline phosphatase, intact PTH and 
vitamin D. Bone biopsy was not done because    
of  refusal by many patients Biochemical markers 
were studied according to the internationally acc-
epted ranges. The socio demographic data of the 
full sample of subjects participating in the resea-
rch was entered in a structured performa. 

According to KDIGO 2017 - CKD-MBD is a 
systemic disorder of mineral and bone metabo-
lism in Chronic kidney disease patients with 
abnormalities of calcium, phosphorus, PTH, or 
vitamin D metabolism, or abnormalities of bone 
turnover, mineralization, volume, linear growth, 
orstrength, or vascular or soft tissue calcification4 
Normal values for calcium –8.5 -10.5mg/dl, Phos-
phate-2.5-4.5g/dl, Alkaline phosphatase 54-260 
IU/L, Intact PTH 10-65pg/ml. In the absence of 
bone histology, High turn over bone disease-
i.PTH levels >450pg/ml, hyperphosphatemia and 
variable calcium levels and low turn over bone 
disease-(osteomalacia and adynamic bone dise-
ase) i.PTH<100pg/ml but with low limit of nor-
mal cacium, phosphate and alkaline phosphatase 
level-osteomalacia further differentiated from 
adynamic bone disease on the basis of  typical 
looser zones on xrays. 

Socio-demographic characteristics of partici-
pants were described by using the descriptive 
statistics. Continuous variables were presented   
as means and standard deviation while discrete 
variables as frequency and percentages. Chi-squ-
are was used to determine between-group varia-
nces in categorical correlates. Binary logistic regr-
ession analysis was done to evaluate factors cor-
relation with CKD-MBD. All statistical analysis 
was performed using Statistics Package for Social 
Sciences version 20.0. Chi-square test was used 
and differences between groups were considered 
significant if p-values were less than 0.05. 
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RESULTS 

A total of 100 patients of CKD undergoing 
dialysis were approached to participate in the 
study. Fifteen refused participation and 02 were 
ineligible due to the exclusion criteria and 01   
died because of myocardial infarction leaving 82 
patients consisting of 62 males and 20 females. 
The mean age was 49.8 ± 16 years. The common 
etiologies of CKD in this study were hypertensive 
nephropathy (40%), followed by diabetic/ hyper-
tensive nephropathy (25%), chronic glomerulo-
nephritis (12%), APKD (5%) etiology unknown 
(10%). The mean BMI was 23.8 ± 3.9 kg/m2 with 
majority of patients having BMI between 18.5-
24.5 kg/m2. All patients were dialysed with cal-

cium dialysate solution 1.25mmol/l, had an ade-
quate Kt/V >1.2, and all patients with high turn 
over bone disease were taking phosphate binders 
and vitamin D analogues. The prevalence of min-
eral bone biochemical abnormalities in the dialy-
sis subjects was 68%, with 60 (73%) patients sho-
wing high turn over bone disease (secondary 
hyper-parathyroidism) and 22 (26.8%) patients 
showing low turn over bone disease (adyna-    
mic and osteomalacia) Clinical and biochemical 
characteristics are shown in table. Age, dialysis 

vintage, gender education status did not find any 
association with CKD-MBD when regression 
analysis was done. 

DISCUSSION 

Our study population had a high prevalence 
of mineral bone biochemical abnormalities (68%) 
which is in accordance with various international 
studies in both developed and developing coun-
tries. In a similar study in neighbor India, mineral 
bone abnormalities were found in 74% of study 
population with 40% and 34% having high turn 
over and adynamic bone disease respectively 6, 
58% had high turn over and 18% were at risk for 
low turn over disease in another study in India 
by Vikrant et al7. These findings are in agreement 
with our study. 75% had MBD in a study by 
Sanusi et al in Nigeria 8, 73.4% in a South African 
study9; with over half of the study population 
having high turn over bone disease. Some 66.9% 
had mineral abnormalities in a study10 by Seck et 
al in Senegal, among them 72% had high turn 
over and 26% had adynamic bone disease.  

Hyperparathyroidism was seen in 73.4% of 
study population in South Africa 9,50% in a Chi-
nese study11 which is considerably higher than 
31% observed in DOPPS study 1282.7% has seco-
ndary hyperparathyroidism in Indian popula-
tion undergoing HD, 40.6% had iPTH levels >400 
pg/ml in the study7. Some 22% of Gulf Coopera-
tion Council Countries (GCC) DOPPS study pop-
ulation had iPTH levels >600 pg/ml 13 and 27.1% 
of study population in Brazil had iPTH >600 pg/ 
ml13 which is in sharp contrast to 11% having 
iPTH >600 pg/ml in DOPPS (phase4)12 study in 
America and Europe. These differences can be ex-
plained by dietary practices, racial variations, ad-
herence to medication, access to HD, HD freq-
uency and prescription. Racial differences have 
been noted in various studies particularly in rela-
tion to dietary practices, vitamin D levels, increa-
sed hyperparathyroidism in African Americans 
as ethnic differences exist in skeletal responsiv-
eness to PTH14 Although Pakistan is an ethnica-
lly diverse country our study did not explore the 
racial differences in mineral bone abnormalities. 

Table: Clinical and biological parameters of CKD-
MBD in dialysis patients. 

 
High Turn 
Over Bone 

Disease 

Low Turn 
Over Bone 

Disease 

Age (y) 48.2 ± 29 51 ± 40 

Sex ratio 2.75 0.22 

Weekly Kt/V 1.3 1.6 

Clinical Symptoms (No. of cases) 

Bone pain 
Pruritis 
Fractures 

20 
02 
32 

17 
05 
19 

Biological Parameters 

Calcium (mg/dl) 
Phosphate (mg/dl) 
Ca*P product 
Alkaline Phospha-
te (IU/L) 
i.PTH (pg/ml) 
Hb (g/dl) 

9.1 ± 5 
4.0 ± 2 

90.8 ± 18.2 
280 ± 120 

 
95 ± 14 

9.0 ± 7.5 

8.0 ± 5 
3.2 ± 2 

30.5 ± 11 
105 ± 70 

 
5.0 ± 2 

7.0 ± 2.5 
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High serum phosphorus levels >6 mg/ml 
were observed in average 26% of GCC 1378.1% 
had  hyper phosphatemia >4.5mg/ml in an 
Indian study by Vikrant et al7, 30% were above 
range in a study by Kulkarni et al15 35.8% of 
Brazilian study population13 some 57% in South 
African study9 and 75% in Nigerian study popu-
lation8 also had hyperphosphatemia. Variations 
in serum phosphate levels and high prevalence 
can be explained due to conventical hemodialysis 
as compared to nocturnal HD and dietary prac-
tices/phosphate binder use9. 

Most common clinical feature in our study 
was pruritis reported by 45%, it was also the  
most commonly reported symptom10 in a study 
by Seck et al, however bone pain was most repor-
ted in study by Bansel et al6 bone fractures were 
more commonly seen in adynamic bone disease 
in our population. Only 5% of study complained 
of bone pain in a Nigeran study8. 

Hypertension was the common cause of 
ESRD in our study, in concordance with other 
studies8,13,14, however Diabetes was the leading 
cause in other various studies6,7. It is stipulated 
that Mineral bone disorders are more common in 
diabetics due to low vitamin D levels, caused by 
proteinuria resulting in urinary loss of vitamin-d 
binding proteins, decreased osteoblast life span 
and accumulation of advanced glycated end pro-
ducts9,13. Adynamic bone disease was more com-
mon in diabetics in various studies13. Diabetic 
patients also had higher prevalence of iPTH 
levels <150 pg/ml in one study13 Prevalence of 
high iPTH >600 pg/ml was two-fold higher in 
non diabetics in one study (32% vs 12%) 13 high 
serum phosphorus levels >5 mg/ml was also 
more common in non diabetics. Age and diabetes 
were also found to be risk factor for adynamic 
bone disease in one study7. 

Although there was no significant associa-
tion found between age and MBD in our study, 
studies have found lower phosphorous levels in 
elderly population16, younger patients had 3-fold 
higher odds of having high phosphorus levels    
>6 mg/ml in one study while other were in agr-

eement with our study in finding no association 
of mineral abnormalities with increasing age9,17. 
iPTH levels were also seen to decrease with 
increasing age in various studies13. Elderly have 
lower bone turnover, low intake low physical 
activity and low compliance with medications 
resulting in mostly low bone turn over diseases13 
which can explain these variations in different 
studies. 

One study found a significant positive asso-
ciation of iPTH levels with dialysis duration 
(mean 85.9 month)13, however we did not find 
any such association in our study. 

With regards to education status, studies 
have shown adherence to medication and dietary 
modifications were more likely to occur in popu-
lation with more awareness, 48% were unaware 
of foods rich in phosphorous and only 8% had 
knowledge of phosphate binders in one study18 
which highlights the role of information and edu-
cation in CKD patients, however no such asso-
ciation was found in our study and in another 
study exploring this difference13. 

There was increase prevalence of MBD         
in minority incident population in a U.S based 
study, poor socio-economic status, poverty and 
lack of health insurance was cited as common 
factors17. However it is to be noted that majority 
of study population in our study were indivi-
duals who had cost-free access to hemodialysis 
and medications although access to high cost 
phosphate binders such as sevelamer was less, 
the prevalence of MBD may be higher in study 
population not having these facilities in Pakistan. 

Our study has several limitations. This was a 
cross-sectional study hence causal relationship 
cannot be established with any associated factors. 
Bone biopsy is considered the gold standard for 
diagnosing MBD which was not carried out due 
to its invasive nature and cost. The iPTH assays 
were not standardized. The study also didn’t not 
take into account dietary factors and habits, the 
use of and/ compliance/with vitamin D analog-
ues and phosphate binders. It was a, single center 
study with a small study population hence 
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results may not be generalized on overall popu-
lation. However despite these limitations this stu-
dy is one of the first to investigate the prevalence 
of CKD-MBD and associated sociodemographic 
factors in Pakistan, considering limited data on 
the topic we recommend a National or Regional 
Data registry of patients undergoing hemodia-
lysis. 

CONCLUSION 

Biochemical abnormalities although common 
in dialysis patients but the but the sturdy inter-
connection between them is still shrouded in 
disputation. Special consideration should be rem-
unerated to the dialysis population with different 
spectrum of CKD-MBD as propitious manage-
ment can procrastinate the progression of CKD 
and eventually paring down the cardio-vascular 
morbidity and mortality. 
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