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ABSTRACT: 

     Cardiac valve calcification are common among patients with chronic kidney disease 

(CKD). Risk factors include alterations in calcium and phosphorus metabolism, elevated 

calcium phosphorus product and persistent elevations in plasma parathyroid hormone (PTH). 

Echocardiography is a simple and inexpensive method for detection of valvular calcifications 

as suggested by KDIGO guidelines. 

    60 Patients on regular HD constituted group A (36 males and 24 females) and 25 healthy 

volunteers constituted group B. Group A was subdivided  into: Group I: 21 patients with no 

valvular calcification, group 2: 26 patients with aortic valve calcification and group 3: 13 

patients with aortic and mitral valve calcification. For all, the following was done: clinical 

examination, serum Ca, serum P, serum albumin, serum creatinine, BUN and PTH level in 

blood. M-mode echo cardiography was done for all.  

     Age, duration of dialysis and duration of 1ry kidney disease was higher in group 2 and 3 

compared to group 1 (p = 0.0001). Calcium was higher in group 2 than group 1 (p = 0.09) and 

group 3 (p = 0.004) than group I phosphorus was higher in group 2 and 3 than group 1 (P = 

0.001). P was higher in group 3 than group 2 (p = 0.0001). Ca x P was higher in group 2 and 3 

than group 1 (p = 0.0001), in group 3 than group 2 (p = 0.01) PTH was higher in group 1 than 

group 2 (p = 0.06). Cardiac dysfunction by echocardiography was least in group 1, increasing 

in group 2 and being highest in group 3. It was found that calcified valve groups has taken 

higher doses of Calcium and Vitamin D3 . 

We have to take care on prescribing Ca and vitamin D3 to ESRD patients on regular HD. 

KEY WORDS: Valvular  Calcification - Ca- P- PTH –Ca x P- HEMODIALYSIS. 

INTRODUCTION: 

    Patients with end-stage renal disease 

(ESRD) are frequently burdened with 

calcific valvular heart disease (Adragoa et 

al., 2004). Valvular involvement in ESRD is 

most commonly manifested as mitral 

annular calcification and aortic valve 

calcification. Both mitral and aortic valve 

calcification (MAC) occur more frequently 

and at younger age in those with ESRD than 

in those with normal renal function (Ernesto 

et al., 2003). 

    KDIGO provided a new definition of CKD-

MBD: a systemic disorder of mineral and 

bone metabolism due to CKD, manifested by 

abnormalities of calcium, phosphorus, PTH or 

vitamin D metabolism, abnormalities in bone 

turnover, vascular or other soft-tissue 

calcification. The prevalence and severity of 
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extraosseous calcification, increase as kidney 

function decreases (Uhlig et al., 2010). 

 KDIGO recommended that an 

echocardiogram can be used to detect the 

presence or absence of valvular calcification, 

as reasonable alternative to computed 

tomography based imaging in patients with 

CKD stages 3-5 (Moe et al., 2009). 

Aim of the Work   

    To determine the frequency of valvular 

calcifications in hemodialysis patients using 

echocardiography and its relation to 

demographic and laboratory data. 

Patient and methods:  

    The study was carried on 60 patients 

(group A) with ESRD on regular 

hemodialysis [24 females (40%) and 36 

males (60%) mean age 49 years] and 25 

healthy control subjects (group B), [11 

females (44%) and 14 males (56%), mean 

age 49.32 years]. The study was conducted 

in hemodialysis unit of Theodor Bilharz 

research institute  between July 2011 and 

January 2012. Group A patients started 

hemodialysis for more than six months prior 

to the study. Patients were dialyzed for 4 

hours three times weekly using high flux 

filters and acetate solution as dialysate. All 

patients had arteriovenous fistula. We 

excluded from the study patients having 

rheumatic heart disease, congenital heart 

disease or rheumatic fever history. 

Group A was divided into 3 subgroups 

according to the presence or absence of 

valvular calcification: 

Group 1: Patients with no valvular 

calcification.  

Group 2: Patients with aortic valve 

calcification only.  

Group 3: Patients with both aortic and mitral 

valve calcification in ESRD. 

For all patients  and controls the following 

was done:  

1. Full medical history and clinical 

examination.  

2. Laboratory investigations including:     

a) Serum creatinine (mg/dL): according to 

the method of Yatzidis (1974).  

b) Blood urea (mg/dl): according to the 

method of Tobacco et al., (1979).  

c) Serum calcium (mg/dl): according to the 

method of Renoe et al. (1980).  

d) Serum phosphorus (mg/dl): according to 

the method of Farrel (1987).   

e) Serum albumin (mg/dl): according to 

the method of Doumas et al. ( 1971).      

f) Parathyroid hormone level (ng/ml): 

according to the method of Endras et al. 

(1989).  

g) For purposes of the study we calculated 

the value of calcium phosphorus product 

(CaxP (mg2/dl2). 

3. Echocardiography:  

     According to the standard protocol, a 

professional skilled cardiologist had 

performed echocardiographic examination 

to all patients and control subjects included 

in the study. 

    M- mode, two dimensional 

echocardiography and Doppler ultrasound 

studies (pulsed, continuous wave and colour 

flow imaging) were performed using a high 

resolution (ALT 5000 HDI) scanning device.   
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    We measured aortic root dimension (AO in 

mm), valve calcification in ESRD, Right 

atrium dimension (RA in mm), End-diastolic 

dimensions (EDD in mm), End-systolic 

dimensions (ESD in mm), shortening fraction 

(FS in %), ejection fraction (EF in %), 

interventricular septum dimensions (IVST d 

in mm), and posterior wall dimensions in 

diastole (PWTd in mm). 

4. Statistical methods:  

    Statistical package of social science (SPSS) 

version 15.0 was used for analysis of data. 

Data was summarized as mean and standard 

deviation, T-test was used for analysis of two 

quantitative data and non parametric test 

(Mann-Whitney U) was used when data was 

not symmetrically distributed. Also Pearson 

linear correlation test was used in study valve 

calcification in ESRD.   

P-value  

* P-value was considered significant if < 0.05 (S).  

* P-value was considered borderline significance if < 0.1 (BS). 

* P-value was considered highly significant if < 0.01 (HS).  

* P-value was considered non-significant if > 0.1 (NS). 

 

Table (1):  Frequency distribution of demographic data of group A 

Variables N % 

Sex  

Male 

Female  

 

36 

24 

 

60 

40 

Primary kidney disease:  

Unknown  

Diabetes mellitus 

Hypertension  

Chronic glomerulonephritis  

 

13 

12 

27 

8 

 

21.7 

20 

45 

13.3 

Vascular insults:  

Non  

Peripheral vascular insult 

Ischemic heart disease 

Stroke  

 

29 

19 

8 

4 

 

48.3 

31.7 

13.3 

6.7 

Aortic calcification  

Negative 

Positive 

 

21 

39 

 

35 

65 

Mitral calcification  

Negative 

Positive 

 

47 

13 

 

78.3 

21.7 

Aortic regurge  

AR 

Aortic stenosis 

Mitral stenosis  

 

18 

0 

0 

 

10.8 

0 

0 

 

Table (2): Comparison of age between group A and group B 
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Variables 
Group A Group B 

P-value 
Mean SD Mean SD 

Age (yrs) 25.00 65.00 49.32 10.68 0.9 (NS) 

* Unpaired t-test 

 

Table (3): Comparison of laboratory data between group A and group B 

Variables 
Group A Group B 

P-value 
Mean SD Mean SD 

Urea (mg/dl) 40.00 5.00 29.24 5.03 0.0001* (HS) 

Creatinine (mg/dl) 0.80 0.130 1.03 0.16 0.0001* (HS) 

Albumin (g/day) 3.59 0.21 4.11 0.45 0.0001* (HS) 

Ca (mg/dl) 8.47 1.07 9.22 0.47 0.0001* (HS) 

P (mg/dl) 6.26 1.80 3.43 0.56 0.0001* (HS) 

Ca x P (mg2/dl2) 52.47 14.46 31.56 5.29 0.0001* (HS) 

PTH (mg/dl) 476.86 46.60 34.88 8.6 0.0001* (HS) 

* Unpaired t-test. 

 

Table (4): Comparison of laboratory data between group A and group B 

Variables 
Group A Group B 

P-value 
Mean SD Mean SD 

AO (mm) 21.00 4.2 29.52 4.41 0.9 

RA (mm) 27.00 6.4 35.76 3.79 0.005* 

EDD (mm) 35.00 68.00 50.55 7.17 0.8 

ESD (mm) 20.00 43.00 30.77 5.21 0.007* 

FS (%) 29.00 54.00 39.00 5.48 0.1 

EF (%) 55.00 84.00 68.72 6.91 0.0001* 

IVSTd (mm) 7.00 1.2 8.94 1.25 0.0001* 

PWTd (mm) 7.000 1.2 8.92 1.35 0.000* 

* Unpaired t-test. 

    Group 1 constituted 35% of all patients of group A and it comprised 9 females (42.8%) and 12 

males (57.15%), group 2 constituted 43.33% of all patients of group A and it comprised 12 

females (46.15%) and 14 males (53.85%) . 

    Group 3 constituted 21.66% of all patients of group A and it comprised 3 females (23.06%) 

and 10 males (76.94%) . 

Table (5): Results of valvular calcification and valvular lesions in HD patients  

 Valvular 

calcification 

No valvular calcification 

Number (n %) 39 (65%) 21 (35%) 

Isolated mitral valve calcification  -- -- 

Isolated aortic valve calcification  26 (66.66%) -- 

Mitral and aortic valve calcification  13 (33.33%) -- 

Mitral regurge  17 (43.5%) -- 

Mitral stenosis  -- -- 

Aortic regurge  18 (46.15%) -- 

Aortic stenosis  -- -- 

Data are (n %) 
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Table (6): Comparison between hemodialysis patients without valvular calcification (group 

1) and with valvular calcification (group 2 and 3). 

Variables 
Group 1  

(n = 21) 

Group 2 & 3  

(n = 39) 
P-value 

Age (years) 38.62±5.54 54.54±8.80 0.0001 

Duration of hemodialysis (years)  2.43±1.35 9.15±2.83 0.0001 

Laboratory data  

Urea (mg%) 

Creatinine (mg%) 

Albumin (g%) 

Ca (mg%) 

P (mg%) 

Cax P (mg2/dl2) 

PTH (mg%) 

 

132.24±49.99 

9.08±3.35 

3.61±0.16 

8.20±1.00 

4.62±0.99 

37.51±7.37 

596.47±535.82 

 

111.15±31.24 

9.58±5.67 

3.58±0.23 

8.62±1.09 

7.14±1.5 

60.52±10.28 

412.45±363.03 

 

0.06 

0.7 

0.5 

0.2 

0.0001 

0.001 

0.1 

Echocardiographic data  

AO (mm) 

LA (mm) 

EDD (mm) 

ESD (mm) 

FS(%) 

EF (%) 

IVSTd (mm) 

PWTd (mm) 

 

29.19±4.30 

37.86±5.99 

50.83±7.28 

33.60±6.96 

39.57±9.50 

65.24±9.28 

11.05±2.16 

10.95±2.20 

 

30.33±4.5 

40.38±5.76 

49.44±9.54 

36.99±9 

34.59±6.92 

57.51±8.97 

11.67±2.07 

11.83±1.53 

 

0.3 

0.1 

0.6 

0.1 

0.02 

0.003 

0.3 

0.08 

Vascular disease  

Peripheral vascular disease 

Ischemic heart disease  

Stroke 

No vascular insults 

 

5 (23.8%) 

1 (4.8%) 

0 (0%) 

15 (71.4%) 

 

14 (35.9%) 

7 (17.9%) 

4 (10.3%) 

14 (35.9%) 

 

0.04 

0.04 

0.04 

0.04 

Drugs 

Calcium (mg/day) 

Alfacalcidol (µg/wk) 

 

1857.14±654.65 

2.93±0.33 

 

3384.62±891.93 

2.31±0.76 

 

0.0001 

0.001 

Table (7): Valvular calcification according to the etiology of renal disease 

Etiology of renal disease  N = 39 

Hypertension  20 (51%) 

Diabetes  10 (25.6%) 

Chronic glomerulonephritis  4 (10.25%) 

Unknown etiology  5 (12.8%) 

 Table (8): Comparison between group 1 and group 2 as regards demographic data.  

Variables 
Group 1 Group 2 

P-value 
Mean SD Mean SD 

Age (yrs) 38.62 5.54 53.73 9.46 0.0001 (HS) 

Duration of primary 

kidney disease (yrs) 
5.54 2.11 16.14 7.66 0.0001 (HS) 

Duration of 

hemodialysis (yrs) 
2.43 1.35 8.50 2.61 0.0001 (HS) 

* Unpaired t-test. 
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Table (9): Comparison between group 1 and group 2 as regards laboratory data 

Variables 
Group 1 Group 2 

P-value 
Mean SD Mean SD 

Urea (mg/dl) 132.24 49.99 107.88 26.88 0.04 (S) 

Creatinine 

(mg/dl) 
9.08 2.35 9.89 2.74 0.6 (NS) 

Albumin 

(g/day) 
3.61 0.16 3.59 0.24 0.7 (NS) 

Ca (mg/dl) 8.20 1.00 8.96 0.90 0.009 (HS) 

P (mg/dl) 4.62 1.00 6.48 1.22 0.0001 (HS) 

Ca x P 

(mg2/dl2) 
37.51 7.37 57.66 10.28 

0.0001 (HS) 

PTH (mg/dl) 596.47 135.82 362.12 85.23 0.06 (BS) 

* Unpaired t-test. 

Table (10):  Comparison between group 1 and group 2 as regards echocardiographic 

parameters  

Variables 
Group 1 Group 2 

P-value 
Mean SD Mean SD 

AO (mm) 29.19 4.30 29.96 4.89 0.6 (NS) 

RA (mm) 37.86 5.99 40.19 6.49 0.2 (NS) 

EDD (mm) 50.83 7.28 48.16 9.85 0.3 (NS) 

ESD (mm) 33.60 6.96 35.19 8.04 0.5 (NS) 

FS (%) 39.57 9.50 35.38 7.68 0.1 (NS) 

EF (%) 65.24 9.28 58.19 9.88 0.02 (S) 

IVSTd (mm) 11.05 2.16 11.88 2.29 0.2 (NS) 

PWTd (mm) 10.95 2.20 11.89 1.72 0.1 (NS) 

* Unpaired t-test. 

Table (11): Comparison between group 1 and group 2 as regards drug doses.  

Variables 

Group 1 Group 2 

P-value 

Mean SD Mean SD 

Calcium (mg/dl) 1857.14 454.65 3173.08 782.52 0.04 (S) 

Alphacalciferol 

(μg) 
2.93 0.33 2.42 0.74 0.006 (HS) 

* Unpaired t-test 

Table (12):  Comparison between group 1 and group 3 as regards demographic data.  

Variables 
Group 1 Group 3 

P-value 
Mean SD Mean SD 

Age (yrs) 38.62 5.54 56.15 7.39 0.0001 (HS) 
Duration of primary 
kidney disease (yrs) 

5.54 2.11 19.42 8.68 0.0001 (HS) 

Duration of 
hemodialysis (yrs) 

2.43 1.35 10.46 2.90 0.0001 (HS) 

* Unpaired t-test. 
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Table (13):  Comparison between group 1 and group 3 as regards laboratory data  

Variables 
Group 1 Group 3 

P-value 
Mean SD Mean SD 

Urea (mg/dl) 132.24 29.99 117.69 38.93 0.4 (NS) 

Creatinine (mg/dl) 9.08 2.35 8.96 2.56 0.9 (NS) 

Albumin (g/day) 3.61 0.16 3.56 0.21 0.4 (NS) 

Ca (mg/dl) 8.20 1.00 7.94 1.15 0.5 (NS) 

P (mg/dl) 4.62 1.00 8.45 1.13 0.0001(HS) 

Cax P (mg2/dl2) 37.51 7.736 66.25 7.80 0.0001(HS) 

PTH (mg/dl) 596.47 53.58 513.10 48.102 0.7 (NS) 

* Unpaired t-test. 

Table (14):  Comparison between group 1 and group 3 as regards ecvhocardiographic 

parameters  

Variables 
Group 1 Group 3 

P-value 
Mean SD Mean SD 

AO (mm) 29.19 4.30 31.08 3.68 0.2 (NS) 

RA (mm) 37.86 5.99 40.77 4.13 0.1 (NS) 

EDD (mm) 50.83 7.28 52.00 8.68 0.7 (NS) 

ESD (mm) 33.60 6.96 40.58 10.03 0.02 (S) 

FS (%) 39.57 9.50 33.00 4.95 0.03 (S) 

EF (%) 65.24 9.28 56.15 6.95 0.005 (HS) 

IVSTd (mm) 11.05 2.16 11.23 1.54 0.8 (NS) 

PWTd (mm) 10.95 2.20 11.69 1.11 0.3 (NS) 

* Unpaired t-test. 

Table (15):  Comparison between group 1 and group 3 as regards drug doses  

Variables 

Group 1 Group 3 

P-value 

Mean SD Mean SD 

Calcium (mg) 1857.14 454.65 3807.69 678.31 0.0001 (HS) 

Alphacalciferol (μg) 2.93 0.33 2.08 0.76 0.0001 (HS) 

* Unpaired t-test. 
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Table (16):  Comparison between group 2 and group 3 as regards demographic data  

Variables 
Group 2 Group 3 

P-value 
Mean SD Mean SD 

Age (yrs) 53.73 9.46 56.15 7.39 0.4 (NS) 

Duration of primary kidney 

disease (yrs) 
16.14 7.66 19.42 8.68 0.3 (NS) 

Duration of hemodialysis 

(yrs) 
8.50 2.61 10.46 2.90 0.04 (S) 

* Unpaired t-test. 

 

Table (17): Comparison between group 2 and group 3 as regards laboratory data  

Variables 
Group 2 Group 3 

P-value 
Mean SD Mean SD 

Urea (mg/dl) 107.88 26.88 117.69 38.93 0.4 (NS) 

Creatinine (mg/dl) 9.89 2.74 8.96 2.56 0.6 (NS) 

Albumin (g/day) 3.59 0.24 3.56 0.21 0.7 (NS) 

Ca (mg/dl) 8.96 0.90 7.94 1.15 0.004 (HS) 

P (mg/dl) 6.48 1.22 8.45 1.13 0.0001 (HS) 

Cax P (mg2/dl2) 57.66 10.28 66.25 7.80 0.01 (HS) 

PTH (mg/dl) 362.12 85.23 513.10 48.102 0.2 (NS) 

* Unpaired t-test. 

Table (18):  Comparison between group 2 and group 3 as regards echocardiographic 

parameters   

Variables 
Group A Group B 

P-value 
Mean SD Mean SD 

AO (mm) 29.96 4.89 31.08 3.68 0.5 (NS) 

RA (mm) 40.19 6.49 40.77 4.13 0.8 (NS) 

EDD (mm) 48.16 9.85 52.00 8.68 0.2 (NS) 

ESD (mm) 35.19 8.04 40.58 10.03 0.1 (NS) 

FS (%) 35.38 7.68 33.00 4.95 0.3 (NS) 

EF (%) 58.19 9.88 56.15 6.95 0.5 (NS) 

IVST (mm) 11.88 2.29 11.23 1.54 0.4 (NS) 

PW (mm) 11.89 1.72 11.69 1.11 0.7 (NS) 

* Unpaired t-test. 

Table (19):  Comparison between group 2 and group 3 as regards drug doses  

Variables 

Group 2 Group 3 

P-value 

Mean SD Mean SD 

Calcium (mg) 3173.08 782.52 3807.69 778.31 0.03 (S) 

Alphacalciferol (μg) 2.42 0.74 2.08 0.76 0.1 (NS) 

* Unpaired t-test. 
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Table (20):  Correlation between Ca, P, Cax P, PTH and demographic data of patients 

within group 1. 

Variables 
Correlation 

coefficient 
Ca P CaxP PTH 

Age (yrs) 
r 

p 

0.5 

0.04* (S) 

-0.4 

0.06 (BS) 

-0.2 

0.5 (NS) 

-0.2 

0.3 (NS) 

Duration of primary kidney 

disease (yrs) 

r 

p 

0.4 

0.2 (NS) 

-0.256 

0.4 (NS) 

-0.1 

0.7 (NS) 

0.2 

0.5 (NS) 

Duration of hemodialysis (yrs) 
r 

p 

0.5 

0.01* (HS) 

-0.1 

0.6 (NS) 

0.2 

0.4 (NS) 

0.2 

0.4 (NS) 

Pearson Linear Correlation test  

Table (21):  Correlation between Ca, P CaxP, PTH, and laboratory data of patients within 

group 1 

Variables 
Correlation 

coefficient 
Ca P CaxP PTH 

Ca (mg/dl) 
r 

p 
 

-0.4 

0.05* (S) 

0.1 

0.6 (NS) 

0.2 

0.3 (NS) 

P (mg/dl) 
r 

p 

-0.4 

0.05* (S) 
 

0.8 

0.0001* (HS) 

-0.2 

0.4 (NS) 

Cax P (mg2/dl2) 
r 

p 

0.1 

0.6 (NS) 

0.8 

0.0001* (HS) 
 

- 0.07 

0.8 (NS) 

PTH (mg/dl) 
r 

p 

0.2 

0.3 (NS) 

-0.2 

0.4 (NS) 

-0.07 

0.8 (NS) 
 

Urea (mg/dl) 
r 

p 

-0.5 

0.02* (S) 

-0.09 

0.7 (NS) 

-0.4 

0.09 (BS) 

0.3 

0.2 (NS) 

Creatinine (mg/dl) 
r 

p 

-0.5 

0.01* (HS) 

0.3 

0.2 (NS) 

0.005 

1.0 (NS) 

0.02 

0.9 (NS) 

Albumin (g/day) 
r 

p 

0.03 

0.9 (NS) 

0.1 

0.6 (NS) 

0.120 

0.6 (NS) 

-0.2 

0.3 (NS) 

Pearson Linear Correlation test  
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Table (22):  Correlation between Ca, P, CaxP, PTH and echocardiographic parameters 

within group 1 

Variables 
Correlation 

coefficient 
Ca P CaxP PTH 

AO (mm) 
r 

p 

0.1 

0.6 (NS) 

0.3 

0.2 (NS) 

0.4 

0.06 (BS) 

0.1 

0.6 (NS) 

RA (mm) 
r 

p 

0.1 

0.7 (NS) 

0.04 

0.9 (NS) 

0.1 

0.6 (NS) 

-0.3 

0.2 (NS) 

EDD (mm) 
r 

p 

0.02 

0.9 (NS) 

-0.2 

0.3 (NS) 

-0.3 

0.2 (NS) 

0.3 

0.3 (NS) 

ESD (mm) 
r 

p 

0.2 

0.5 (NS) 

0.2 

0.5 (NS) 

0.3 

0.2 (NS) 

0.08 

0.7 (NS) 

FS (%) 
r 

p 

-0.2 

0.3 (NS) 

0.2 

0.5 (NS) 

0.03 

0.9 (NS) 

-0.2 

0.4 (NS) 

EF (%) 
r 

p 

0.2 

0.5 (NS) 

0.2 

0.4 (NS) 

0.3 

0.2 (NS) 

-0.09 

0.7 (NS) 

IVSTd (mm) 
r 

p 

0.2 

0.3 (NS) 

0.1 

0.6 (NS) 

0.3 

0.2 (NS) 

-0.09 

0.7 (NS) 

Pearson Linear Correlation test  

Table (23):  Correlation between Ca, P, CaxP, PTH and drug doses within group 1 

patients  

Variables 
Correlation 

coefficient 
Ca P CaxP PTH 

Calcium (mg) 
r 

p 

0.03 

0.9 (NS) 

-0.2 

0.5 (NS) 

-0.2 

0.5 (NS) 

-0.3 

0.3 (NS) 

Alphacalciferol (μg) 
r 

p 

-0.2 

0.4 (NS) 

0.2 

0.4 (NS) 

0.09 

0.7 (NS) 

0.08 

0.7 (NS) 

Pearson Linear Correlation test  
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Table (24):  Correlation between Ca, P, CaxP, PTH and demographic data within group 2 

Variables 
Correlation 

coefficient 
Ca P CaxP PTH 

Age (yrs) 
r 

p 

-0.09 

0.6 (NS) 

0.3 

0.2 (NS) 

0.2 

0.2 (NS) 

0.07 

0.7 (NS) 

Duration of primary 

kidney disease (yrs) 

r 

p 

-0.2 

0.4 (NS) 

-0.02 

0.9 (NS) 

-0.1 

0.6 (NS) 

0.2 

0.3 (NS) 

Duration of 

hemodialysis (yrs) 

r 

p 

-0.5 

0.01 (HS) 

0.2 

0.3 (NS) 

-0.03 

0.9 (NS) 

-0.004 

0.9 (NS) 

Pearson Linear Correlation test  

Table (25):  Correlation between Ca, P, CaxP, PTH and laboratory data within group 2 

Variables 
Correlation 

coefficient 
Ca P CaxP PTH 

Ca (mg/dl) 
r 

p 

- 

- 

-0.4 

0.06 (BS) 

0.2 

0.3 (NS) 

-0.4 

0.9 (NS) 

P (mg/dl) 
r 

p 

-0.4 

0.06 (BS) 

- 

- 

0.8 

0.0001* (HS) 

-0.05 

0.8 (NS) 

Cax P (mg2/dl2) 
r 

p 

0.2 

0.3 (NS) 

0.8 

0.0001* (HS) 

- 

- 

-0.05 

0.8 (NS) 

PTH (mg/dl) 
r 

p 

-0.04 

0.9 (NS) 

-0.05 

0.8 (NS) 

-0.05 

0.8 (NS) 

- 

- 

Urea (mg/dl) 
r 

p 

-0.2 

0.2 (NS) 

0.1 

0.6 (NS) 

-0.008 

0.6 (NS) 

-0.2 

0.3 (NS) 

Creatinine (mg/dl) 
r 

p 

0.05 

0.8 (NS) 

0.1 

0.6 (NS) 

0.2 

0.4 (NS) 

0.05 

0.8 (NS) 

Albumin (g/day) 
r 

p 

0.3 

0.2 (NS) 

0.04 

0.8 (NS) 

0.2 

0.3 (NS) 

0.08 

0.7 (NS) 

Pearson Linear Correlation test  
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Table (26):  Correlation between Ca, P, CaxP, PTH and echocardiographic parameters 

within group 2 

Variables 
Correlation 

coefficient 
Ca P CaxP PTH 

AO (mm) 
r 

p 

-0.07 

0.7 (NS) 

0.2 

0.3 (NS) 

0.2 

0.4 (NS) 

0.04 

0.9 (NS) 

RA (mm) 
r 

p 

0.2 

0.3 (NS) 

-0.3 

0.1 (NS) 

-0.2 

0.2 (NS) 

0.3 

0.1 (NS) 

EDD (mm) 
r 

p 

0.02 

0.9 (NS) 

-0.2 

0.4 (NS) 

-0.2 

0.4 (NS) 

0.07 

0.7 (NS) 

ESD (mm) 
r 

p 

-0.06 

0.8 (NS) 

-0.02 

0.9 (NS) 

-0.07 

0.7 (NS) 

-0.02 

0.9 (NS) 

FS (%) 
r 

p 

0.01 

0.9 (NS) 

0.4 

0.03* (S) 

0.5 

0.01* (HS) 

0.05 

0.8 (NS) 

EF (%) 
r 

p 

-0.4 

0.06 (BS) 

0.08 

0.7 (NS) 

-0.1 

0.5 (NS) 

-0.4 

0.02 (S) 

IVSTd (mm) 
r 

p 

0.04 

0.8 (NS) 

0.02 

0.9 (NS) 

0.05 

0.7 (NS) 

-0.01 

0.9 (NS) 

PWTd (mm) 
r 

p 

0.1 

0.6 (NS) 

0.08 

0.7 (NS) 

0.2 

0.4 (NS) 

0.06 

0.8 (NS) 

Pearson Linear Correlation test  

Table (27):  Correlation between Ca, P, Cax P, PTH and drug doses within group 2 

Variables 
Correlation 

coefficient 
Ca P CaxP PTH 

Calcium (mg) 
r 

p 

0.4 

0.04 (S) 

-0.4 

0.06 (BS) 

-0.2 

0.5 (NS) 

-0.08 

0.7 (NS) 

Alphacalciferol (μg) 
r 

p 

-0.4 

0.03 (S) 

0.3 

0.1 (NS) 

0.1 

0.6 (NS) 

0.2 

0.3 (NS) 

Pearson Linear Correlation test  
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Table (28):  Correlation between Ca, P, CaxP, PTH and demographic data within group 3 

Variables 
Correlation 

coefficient 
Ca P CaxP PTH 

Age (yrs) 
r 

p 

0.09 

0.7 (NS) 

-0.4 

0.2 (NS) 

-0.3 

0.4 (NS) 

-0.6 

0.05* (S) 

Duration of primary 

kidney disease (yrs) 

r 

p 

-0.1 

0.7 (NS) 

-0.3 

0.4 (NS) 

-0.5 

0.1 (NS) 

0.01 

0.9 (NS) 

Duration of 

hemodialysis (yrs) 

r 

p 

0.3 

0.4 (NS) 

-0.4 

0.2 (NS) 

-0.1 

0.7 (NS) 

0.07 

0.8 (NS) 

Pearson Linear Correlation test  

Table (29): Correlation between Ca, P, CaxP, PTH and laboratory data within group 3 

Variables 
Correlation 

coefficient 
Ca P CaxP PTH 

Ca (mg/dl) 
r 

p 

- 

- 

-0.7 

0.01* (HS) 

0.5 

0.06 (BS) 

-0.3 

0.2 (NS) 

P (mg/dl) 
r 

p 

-0.7 

0.01* (HS) 

- 

- 

0.3 

0.4 (NS) 

0.3 

0.4 (NS) 

Cax P (mg2/dl2) 
r 

p 

0.5 

0.06 (BS) 

0.3 

0.4 (NS) 

- 

- 

-0.1 

0.7 (NS) 

PTH (mg/dl) 
r 

p 

-0.3 

0.2 (NS) 

0.3 

0.4 (NS) 

-0.1 

0.7 (NS) 

- 

- 

Urea (mg/dl) 
r 

p 

-0.1 

0.6 (NS) 

0.03 

0.9 (NS) 

-0.1 

0.6 (NS) 

0.7 

0.01* (HS) 

Creatinine (mg/dl) 
r 

p 

-0.6 

0.03* (S) 

0.1 

0.7 (NS) 

-0.7 

0.01* (HS) 

0.1 

0.7 (NS) 

Albumin (g/day) 
r 

p 

-0.2 

0.6 (NS) 

-0.06 

0.8 (NS) 

-0.4 

0.2 (NS) 

-0.4 

0.2 (NS) 

Pearson Linear Correlation test  



et al Bassit El Shaarawy-Abdel 

203 

 

Table (30): Correlation between Ca, P, CaxP, PTH and echocardiographic data within 

group 3, Pearson Linear Correlation test  

 

Variables 
Correlation 

coefficient 
Ca P CaxP PTH 

AO (mm) 
r 

p 

-0.09 

0.8 (NS) 

0.04 

0.9 (NS) 

-0.07 

0.8 (NS) 

0.4 

0.2 (NS) 

RA (mm) 
r 

p 

0.4 

0.2 (NS) 

-0.2 

0.5 (NS) 

0.3 

0.4 (NS) 

0.2 

0.5 (NS) 

EDD (mm) 
r 

p 

0.2 

0.6 (NS) 

0.2 

0.6 (NS) 

0.4 

0.2 (NS) 

0.3 

0.3 (NS) 

ESD (mm) 
r 

p 

2 

0.5 (NS) 

-0.4 

0.2 (NS) 

-0.2 

0.6 (NS) 

-0.1 

0.8 9NS) 

FS (%) 
r 

p 

0.01 

0.9 (NS) 

-0.01 

0.9 (NS) 

-0.04 

0.9 (NS) 

0.04 

0.9 (NS) 

EF (%) 
r 

p 

0.08 

0.8 (NS) 

0.1 

0.6 (NS) 

0.2 

0.5 (NS) 

-0.2 

0.4 (NS) 

IVSTd (mm) 
r 

p 

-0.5 

0.1 (NS) 

-0.03 

0.9 (NS) 

-0.6 

0.03* (S) 

09 

0.7 (NS) 

PWTd (mm) 
r 

p 

-0.04 

0.9 (NS) 

-0.5 

0.08 (BS) 

-0.6 

0.03* (S) 

-0.07 

0.8 (NS) 

Table (31): Correlation between Ca, P, CaxP, PTH and drug doses within group 3 

Pearson Linear Correlation test  

Variables Correlation coefficient Ca P CaxP PTH 

Calcium (mg) 
r 

p 

-0.3 

0.2 (NS) 

0.6 

0.05 (S) 

0.2 

0.5 (NS) 

0.2 

0.6 (NS) 

Alphacalciferol (μg) 
r 

p 

-0.3 

0.3 (NS) 

3 

0.4 (NS) 

-0.06 

0.9 (NS) 

0.7 

0.007* (HS) 

Table (32):  Predictors of valvular calcification in multiple linear regression analysis in 

hemodialysis patients.  

Variables B* 95% confidence 

interval 
P-value 

Constant  -0.1 -0.7-0.5 0.7 

Duration of hemodialysis (yrs) 0.01 0.02-0.07 0.0001 

CaxP (mg2/dl2) 0.01 0.004-0.02 0.002 

EF (%) -0.001 -0.02 – 0.004 0.003 

Age of patients (years) 0.01 0.002-0.02 0.01 

R2 = 0.78, SE (standard error) = 0.22 *B (standard regression coefficient)  
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• A multiple stepwise linear regression analysis was performed to determine the 

independent factors of valvular calcification in hemodialysis patients. Variables 

significantly associated with valvular calcification and other known to have effect on 

valvular calcification were introduced in the model. After adjustment for parameters 

found significant in the univariate analysis, the independent predictors of valvular 

calcification were duration of hemodialysis, CaxP product, age and reduced EF%. 

• We didn't find any significant correlation between Ca, P, CaxP, PTH and age of healthy 

controls within group B.  

• We didn't find any significant correlation between Ca, P, CaxP, PTH and laboratory data 

within group B.  

• We didn't find significant correlations between Ca, P, CaxP, PTH and echocardiographic 

parameters within group B. 

DISCUSSION  

Lesions of cardiovascular calcification are 

also seen in dialysis patients at a much 

younger age than in the general 

population. Even adults less than 30 years 

of age on dialysis have a high incidence of 

coronary artery calcification and these 

lesions progress at a relatively rapid rate 

(Isidro & William, 2002).  

Calcification of the mitral and aortic 

valves. Valvular calcification is a marker 

of systemic cardiovascular disease in 

CKD-stage 5 patients (Raggi et al., 2011). 

Echocardiography is the gold standard for 

assessment of cardiac valve morphology 

and function. It is non invasive and 

relatively inexpensive. Calcification of the 

cardiac valves is found in dialysis patients 

with a prevalence four to five times higher 

than in the general population (Straumann 

et al., 1992; Mazzaferro et al., 1993 and 

Ribeiro et al., 1998).  

In our present study on 60 patients on 

regular HD, of age (mean±SD = 

49.32±10.68) years, the frequency of 

valvular calcification was 39 patients, 26 

patients (43.33%) with aortic calcification 

and 13 patients (21.66%) with both aortic 

and mitral calcification. None of the 

patients had mitral calcification only. Also 

non of our patients had pulmonary or 

tricuspid valve pathology. The presence of 

valvular calcifications in ESRD patients is 

remarkably high in all published series. 

Braum et al. (1996), initially studied 49 

maintenance HD patients, and identified 

calcification of mitral valve in 59% of case 

and aortic valve in 55%. Ribeiro  et al. 

(1998) found among 92 patients whose 

mean age was 60 years, 44% had mitral 

valve calcifications on echocardiography, 

and 52% had aortic valve calcifications. 

Nearly 60% of these patients demonstrated 

calcifications of both valves. In other 

studies, mitral valve calcifications were 

reported in 45%, and aortic valve 

calcifications in 34% of patients, while 
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both valves were affected in 21% of the 

patients studied (Raggi et al., 2002). 

Valvular thickening and sclerosis, is a 

frequent finding in HD patients. Among 

such patients, aortic and mitral valve 

sclerosis occur in 55 to 69 and 40 to 60 

percent of individuals, respectively 

(Stinebaugh et al., 1995 and Straumann 

et al., 1992). 

In the Jackson cohort of the 

atherosclerotic risk in communities study 

(Fox et al., 2004), the Framingham 

offspring study (Fox et al., 2006), and the 

Multi-ethnic study of atherosclerosis 

(MESA) (Ix et al., 2007) cross sectional 

associations were seen between CKD and 

mitral annular calcification. In addition, 

the cardiovascular health study (CHS) 

showed a high prevalence of CKD in 

adults with combined mitral annular 

calcification, aortic annular calcification, 

and aortic valvular stenosis (Barash et al., 

2006). 

Non of our control group had aortic or 

mitral valve calcification. In our study 

patients with no calcification ( group 1 

)had a relatively short hemodialysis 

duration (mean±SD = 2.43±1.35) years, 

compared to patients with calcified aortic 

valve ( group 2 ) who had a duration on 

HD (meran±SD = 8.5±2.61) years with a 

highly statistically significant difference 

between both (p = 0.0001). Patients with 

calcified aortic and mitral valve ( group 3) 

had a hemodialysis duration of (mean±SD 

= 10.46±2.90)  years with a  highly 

significant statistical difference between 

group 3 and group 1 (p = 0.0001) and a 

statistically significant difference between 

group 3 and group 2 (p = 0.04). This 

means that hemodialysis duration is 

implicated in the occurrence of cardiac 

calcification and also implicated in the 

e x t e n t  o f  c a l c i f i c a t i o n .  

Patients with valvular calcification 

receiving hemodialysis, had longer 

hemodialysis duration (Vokov et al., 2009 

and Strozecki et al., 2005), 

echocardiographically examined 65 HD 

patients ages (49±12). Years, with 

duration of HD therapy (38±32) months. 

Valvular calcification  were found in 32 of 

65 patients (49%), mitral valve 

calcifications in 10, aortic valve 

calcifications in 9, and both valves 

calcifications in 13 patients. In patients 

with valvular calcification, duration of HD 

therapy was longer. Also Ribeiro et al. 

(1998), study suggests that patients with 

valvular calcification were on long-term 

renal replacement therapy.  

In our study,  age of patients with no 

calcification was (mean±SD = 38.62±5.54) 

years, while  age of patients with calcified 

aortic valve  was (mean±SD = 

853.73±9.46) years.  Age of patients with 

calcified aortic and mitral valve  was 

(mean±SD = 56.15±7.39) years. Patients 

with calcified aortic valve  showed a 

statistically higher age when compared to 

patients with no calcification (p = 0.0001). 

The same result was found on comparing 

parients with  calcified aortic and mitral 

valve and patients with no calcification (p 
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= 0.001). While patients with calcified 

aortic valve and patients with calcified 

aortic and mitral calcification didn't show 

significant difference as regards age (p = 

0.4). This agrees with studies that suggest 

that valvular calcification is common in 

old age patients, group B and group A 

didn't show significant difference as 

regards age (p 0.9).  

Ribeiro et al. (1998) reported that mitral 

valve calcification was associated with 

age. Ikee et al. (2010) suggested that 

mitral valve calcification was associated 

with increased age.  

Ribeiro et al. (1998) reported that aortic 

valve calcification was correlated with 

age. Ikee et al. (2010), detected heart 

valve calcification using two dimensional 

echocardiography in patients treated with 

HD three times a week. In 112 patients, 

(77 men and 35 women, age (67±10) 

years, duration of HD (95±67) months, 

aortic and mitral valvular calcification 

were observed in 84 (75.0%) and 58 

(51.7%) patients, respectively aortic valve 

calcification was associated with age.  

    Aortic valve calcification is found in 25 

to 55 percent of HD patients occurring 10 

to 20 years earlier than in the general 

population (Nasri et al., 2004) 

Mitral annular calcification occurs earlier 

in patients with chronic renal failure than 

those without renal dysfunction (Forman 

et al., 1984). 

In our study, 12 patients (20%) of group A 

were diabetic, 10 patients had valvular 

calcification.  

Rufino et al. (2003), had a cross sectional 

observational study, patients with valvular 

calcification were more commonly 

diabetic.  

In our study, 27 patients (4%) of group A, 

were hypertensive, 20 patients had 

valvular calcifications, all of them had a 

history of predialysis hypertension.  

In our study we found 20 patients with 

aortic calcification who had predialysis 

hypertension, also patients with aortic 

insufficiency who suffered from diabetes 

were 4 patients while patients with aortic 

insufficiency who suffered from 

hypertension were 9 out of a total of 15 

patients with aortic insufficiency.  

In Ribeiro et al. (1998) study patients with 

valvular calcification had longer duration 

of predialysis arterial hypertension. 

Previous studies have reported a history of 

hypertension prior to starting dialysis as a 

predictor of valvular calcifications (Braun 

et al., 1996; Ribeiro et al., 1998 and 

Yoshida et al., 1999). Braun et al. (1996), 

studied 49 chronic HD patients aged 28 to 

74 years that were compared to 102 non-

dialysis patients aged 32 to 73 years. They 

assessed calcification of mitral and aortic 

valves. The mitral valve was calcified in 

59% of dialysis patients, while aortic valve 

was calcified in55%. They drew attention 

to hypertension as an important risk factor 

in this process. 

Huting et al. (1994) observed that mitral 

valvular calcifications was associated with 

the severity of predialysis hypertension.     
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Ribeiro et al. (1998) study suggests no 

correlation was found between valvular 

calcifications and arterial hypertension, 

but he reported that aortic valvular 

calcification was related with duration of 

hypertension and with the longer duration 

of predialysis arterial hypertension.  

Aortic insufficiency following aortic valve 

calcification may be due to the progression 

of the complications of hypertension 

(Kahnooj et al., 2010).  

Urea level was significantly higher in 

patients with no calcification  as compared 

to patients with calcified aortic valve (p 

0.04), this is goes with what was expected 

that uremia is one the risk factors for 

calcification.  

  Low serum albumin is not specific for 

valvular calcification groups (2 and 3), but 

also it does affect (group 1) without 

calcification, seeming to be a characteristic 

of ESRD and HD. 

In contrast to our study, Ikee et al. (2010) 

stated that aortic valve calcification was 

associated with lower serum albumin. Ca, 

P, and CaxP were highly significantly 

lower in group A than group B (p = 

0.0001) but PTH was much higher in 

group A (p = 0.0001), Ca, P, CaxP, were 

significantly lower in group 1with no 

calcification  as compared to group 2 (with 

aortic calcification) (p = 0.009, 0.0001, 

0.0001) respectively. PTH was 

significantly higher in group 1 than group 

2 (p = 0.06), which is against what was 

expected.      

P and C ax P product were higher in 

patients with calcified aortic and mitral 

valve  as compared to patients with no 

calcification  (p = 0.001), which points to 

the role played by P and CaxP product in 

calcification. At same time, PTh didn't 

show significant difference between the 

two groups, which means that it has a less 

important role in valvular calcification 

(being insignificantly higher in group 1, p 

= 0.7). 

Hyperphosphatemia may directly cause or 

exacerbate other aspects of CKD-MBD, 

including secondary hyperparathyroidism, 

decreased serum calcitriol levels, 

abnormal bone remodeling and soft-tissue 

calcification (Katrin et al., 2010). 

Ca is significantly higher in patients with 

calcified aortic valve than in patients with 

calcified aortic and mitral valve (p = 

0.004). P and CaxP product were much 

higher in patients with calcified  aortic and 

mitral valve  than in patients with aortic 

calcification, again incriminating them of 

the more extensive calcification of the 

heart  valves. 

PTH was insignificantly higher in patients 

with calcified aortic and mitral valve  than 

in patients with calcified aortic valve (p = 

0.2). 

Persistent elevations in serum calcium and 

phosphorus levels can be aggravated by 

the large doses of vitamin D sterols used 

often to treat secondary 

hyperparathyroidism (Raggi et al., 2011). 

Tarras et al. (2006) studied 90 patients on 

maintenance HD for more than 12 months, 
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36 (40%) presented with valvular 

calcifications and showed higher levels of 

serum calcium (92.00±7.54 versus 

89.27±6.86 mg/L, p = 0.04), phosphorus 

(69.70±18.33 versus 44.90±12.43 mg/L, (p 

< 0.001), CaxP product (6164.97±1797.64 

versus 4024.70±1066.40 mg2/L2, (P < 

0.0001) as compared with patients without 

valvular calcifications.  

Volkov et al. (2009), reported that patients 

with valvular calcification had high serum 

calcium level. This was not the case in our 

study  as regards serum calcium. 

Strozeeki et al. (2005) study showed that 

no statistical significant differences were 

found with respect to Ca, P, PTH and 

mean CaxP product in patients with or 

without valvular calcifications, but the 

incidence of CaxP product above 44.3 

mmol2/L2 was higher in valvular 

calcifications compared with those without 

valvular calcifications.  

Aortic valve calcification was associated 

with higher serum calcium. Mitral valve 

calcification was not associated with high 

serum calcium as stated by Ikee et 

al.(2010). 

Torun et al. (2005), found that significantly 

higher phosphate level was observed in 

patients with valvular calcifications (5.1±1.4 

versus 4.5±1.4 mg/dL, p = 0.04). Rufino et 

al. (2003) had a cross sectional observational 

study of a cohort of 52 stable patients on 

maintenance HD for more than 12 months. 

20 patients (38.4%) presented with valvular 

calcifications and showed higher levels of 

serum phosphorus compared to patients 

without valvular calcifications. 

In the presence of low calcium, high 

phosphours, vitamin D deficiency and 

uremia parathyroid cells leave quiescence 

(Cozzolino et al., 2009). 

Small decreases in serum Ca (++) and 

more prolonged increases in phosphate 

stimulate the parathyroid to secrete 

parathyroid hormone (Rochelle et al., 

2010). 

Calcium can drive the initial steps in 

hydroxyapatite formation and small 

changes in calcium concentration have 

profound effects on calcification of 

aorta(O’Neill et al., 2011). 

Torum et al. (2005), found that CaxP 

product was high in the study population 

(48.6±16.2 versus 39.8±11.8, p = 0.01). 

Rufino et al. (2003) illustrated that a CaxP 

product level > 43 mg2/dL2 was the 

optimal value in terms of sensitivity and 

specificity for predicting the presence of 

valvular calcification in their patients 

population. 

Multiple stepwise regression analysis 

selected CaxP as one of the most 

predictive parameters for mitral 

calcification (Ribeiro et al., 1998). 

Kahnooj et al. (2010), findings showed 

that the optimal cut-off point for the CaxP. 

Product measurement for predicting the 

severity of aortic valve calcification was 

42 mg2/dL2. This discrimination level was 

different in other studies. Movilli et al. 

(2005), obtained a break point of 55 
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mg2/dL2 for an optimal CaxP product 

discrimination value.  

Volkov et al. (2009), stated that patients 

with valvular calcification had high blood 

parathyroid hormone level while Ribeiro 

et al. (1998) found no correlation between 

valvular calcification and parathyroid 

hormone level. Relatively low PTH 

concentrations have been associated with a 

high prevalence of soft tissue and vascular 

calcification among patients receiving 

dialysis (Raggi et al., 2011). 

Patients with no calcification  showed a 

higher significant doses of calcium and 

alphacalcidiol than patients with calfied 

aortic valve (p = 0.04, 0.006) respectively, 

this is against what was expected. Ca 

doses was much higher in patients  with 

calcified aortic and mitral valve than 

patients with no calcification (p = 0.0001) 

but alphacalcidiol was significantly lower 

in patients with calcified aortic and mitral 

valve and patients with no calcification (p 

= 0.0001).  

Patients with calcified aortic and mitral 

valve had a higher significant doses of 

calcium compared to patients with 

calcified aortic valve ( p=0.03), but 

alphacalcidiol was non-significantly 

higher  in patients with calcified aortic 

valve  than in patients with calcified aortic 

and mitral valve (P = 0.1). Does this point 

to calcium drug as a calcification 

progression factor whenever calcification 

occurs. On the contrary does alfacalciferol 

protect patients with and without 

calcification from progression of 

calcification by its well known anti-

inflammatory effect over body tissues.  

Effects of vitamin D such as modulation of 

an inflammatory response may have a 

preventive effect (Razzaque, 2011). 

Increasing evidence suggests that calcium 

supplementation may enhance soft tissue 

calcification and cardiovascular disease in 

CKD-MBD (Peacock, 2010). The 

thrombotic or ulcerative changes that 

occur within heavily calcified valves when 

exposed to the intracardiac lumen can 

result in an erupted mass of calcium 

entering circulation.  

Numerous studies have shown that in 

animal models of uremia, vascular 

calcification appears to be accelerated by 

the administration of vitamin D 

(Mizobuchi et al., 2007). 

Tarras et al. (2006) studied  90 patients on 

maintenance HD for more than 12 months, 

36 patients (60%) presented with valvular 

calcification patients with valvular 

calcification required higher doses of 

alfacalcidiol for treating secondary 

hyperparathyroidism (0.43±0.60 versus 

0.11±0.46 μ/day, p < 0.0001). 

This was not the case in our study.  

On making correlations within group 1( 

patients with no calcification), we found a 

positive correlation between age and 

calcium (p = 0.04) which could explain 

calcification of elderly valves in ESRD 

patients on regular HD. We found borderline 

significant negative correlation between 

phosphorus and age (P = 0.06). Also calcium 

had a highly significant positive correlation 
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with duration of dialysis . Calcium and 

phosphorus had a negative correlation which 

is well known. A positive correlation was 

found between P and CaxP which supports 

our study opinion of incriminating both in 

the process of extraosseous calcification in 

ESRD on HD, we found a negative 

correlation of calcium with creatinine and 

urea which is well known.  

In group 2 (aortic valve calcification), we 

found a negative highly significant 

correlation between serum calcium and 

duration of dialysis which is against 

incriminating serum calcium in valvular 

calcification process in ESRD on HD.  

Serum ionized calcium concentration is 

maintained in a very  limited range thanks 

to parathyroid hormone (PTH) and the 

active vitamin D metabolite calcitriol. A 

decreas in ionized calcium level 

inactivates the calcium sensoring receptor 

(CaSR), a membranous protein located 

principally in the parathyroid glands and 

the kidney, thus stimulating PTH secretion 

(Courbebaisse and Souberbielle, 2011). 

Serum Ca and P in group 2( with aortic 

valve calcification ) had a borderline 

negative correlation which is well known, 

P and CaxP product had a highly 

significant positive correlation (p = 

0.0001) again supporting the opinion of 

their incrimination in vavlular calcification 

process.  

In group 3( aortic and mitral valve 

calcification ), parathyroid hormone had a 

negative correlation with age (p = 05), 

which supports that it doesn't play much a 

role in valvular calcification in elderly.  

We also found highly significant negative 

correlation of serum Ca and P, which is 

well known. Against what was expected, 

we found a positive borderline correlation 

between serum calcium and CaxP product. 

Also against what was expected a non 

significant positive correlation was found 

between serum P and CaxP product. Does 

serum Ca predict CaxP product level 

whenever valvular calcification is more 

extensive or prolonged? This does need 

further research. We found in group 3( 

aortic and mitral valve calcification), a 

highly significant correlation between urea 

and parathyroid hormone. There was a 

negative highly significant correlation 

between CaxP product and creatinine. 

Also an inverse significant correlation 

between serum calcium and creatinine 

level which is well known.  

In group 2 (aortic calcification), there was 

a positive significant correlation between 

serum calcium level and calcium dose 

which is predicted and an inverse 

borderline significant correlation between 

serum P and calcium dose. We found an 

inverse correlation between serum calcium 

level and alfacalcidiol dose which may 

mean that calcium is consumed in valve 

and vascular calcification all over the 

body.  

In group 3( aortic and mitral calcification 

), there was an indirect significant 

correlation between serum P and calcium 

dose, which could incriminate the calcium 
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as a drug encouraging increases in CaxP 

product and tissue calcification in ESRD 

on HD with extensive valve calcification.  

In our study, patients having aortic 

calcification were 39, patients having 

mitral calcification were 13, 5 patienst had 

aortic regurge while 5 patients had mitral 

regurge. The rest of our patients had no 

valvular insufficiency. 

In our study, aortic calcification was noted 

in 65%dialysis patients. The incidence of 

valvular insufficiency was 3.9% in 

patients with aortic calcification versus 

0.63% in patients without calcification.  

Valvular calcification may be associated 

with aortic regurgitation (Voklov et al., 

2009). Ribeiro et al. (1998), found that 

aortic calcification was noted in 52% of 

dialysis patients as compared to 4% of 

controls. The prevalence of valvular 

insufficiency was 22% in patients with 

aortic calcifications versus 6% in patients 

without calcification.  

In our study none of the patients had 

stenosis of mitral nor aortic valves. 

Valvular calcification may be associated 

with stenosis of mitral and aortic valves 

(Volkov et al., 2009).  

Myocardial dysfunction is common just 

prior to the onset of dialysis (Zoccali et 

al., 2006 and McCullough et al., 2004).  

Ejection fraction was significantly higher 

in patients with no calcification compared 

to patients with aortic valve calcification 

(p = 0.02) and this is expected.  

ESD was significantly higher in group 3( 

aortic and mitral valve calcification ), 

compared to group 1( no calcification) 

which means some degree of enlargement 

of ventricle in group 3 (p = 0.02). Also in 

group 3, ejection fraction and shortening 

fraction are significantly lower than group 

1 (p = 0.03 and 0.005) and  this shows the 

relation between calcification and cardiac 

dysfunction.          

There was no much difference in 

echocardiographic parameters between 

group 2( aortic calcification) and group 3( 

aortic and mitral calcification) and this 

means that once calcification happends, 

changes of echo parameters starts.  

Cardiovascular calcification is associated 

with cardiovascular disease and mortality 

among patients receiving dialysis, and the 

disorder progresses rapidly once 

established (Raggi et al., 2011). 

In our study, 3% of patients had left 

ventricular hypertrophy. Turkmen et al. 

(2008), studied a total of 82 consecutive 

patients (52 male, mean age 48±12 years)  

undergoing chronic HD treatment for > 1 

year subjected to echocardiography, left 

ventricular hypertrophy was detected in 59 

(72%) the study patients, Strozecki et al. 

(2005) found that valvualr calcification 

coexisted with left ventricular hypertrophy.  

Left ventricular hypertrophy (LVM) is the 

consequence of combined effects of chronic 

hemodynamic overload and non 

hemodynamic biochemical and 

neurohumoral factors characteristic of 

uremia (Nasri et al., 2004). 
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Left ventricular hypertrophy is the most 

frequent cardiac alteration in ESRD 

(London et al., 2008).  

LVH has been found in as many  as 30 to 

45% of patients with CKD. ( Mizobuchi et 

al., 2007 ). 

In our present study, left atrial enlargement 

was found in (7.8%) the patients.   

Kocinaj et al. (2009), analyzed data from 

123 patients who were on regular HD, by 

means of traditional transthoracic 

echocardiographic examination. The most 

presented age group was 60 to 90 years old, 

with predominance of females (56.1%). He 

found dilated left atrium in 26.02% of study 

patients. In group 1, we found in our study a 

direct positive correlation between CaxP 

and aortic valve dimension (p = 0.06), 

which was expected.  

 Group 2( aortic calcification), calcium had 

an inverse correlation with ejection fraction 

which was against our expectations (p = 

0.06) also phosphorus had a positive 

correlation with shortening fraction, (p = 

0.03) which was against our expectations.  

In group 3, with mitral and aortic 

calcification, CaxP product was inversely 

correlated to interventricular septal 

dimension (p = 0.03). Increase in CaxP 

product can be associated with decrease in 

interventricular septal dimension in case of 

ventricular enlargement. Which may be due 

to use of high flux dialysers.  

Pronounced interstitial fibrosis is a 

dominant feature of CKD associated 

structural myocardial remodeling (Ahmed et 

al., 2007). 

P and CaxP product both had an inverse 

correlation with posterior wall dimension (p 

= 0.08, p = 0.03) respectively, this needs 

more research by cardiologists as both P and 

CaxP are  incriminated in tissue 

calcification in ESRD patients on HD.  

The extensive intramyocardial fibrosis in 

ESRD patients with elevated parathyroid 

dhormoen could be responsible for 

attenuation of the hypertrophic response to 

pressure overload and the development of 

high stress cardiomyopathy and cardiac 

failure (London et al., 2002). 

Conclusion:  

    We had a very high incidence of 

valvular calcification (65%) as compared 

to other studies we have to revise our 

policy towards HD treatment using 

calcium supplement and α-cholecalciferol 

treatment. Also, we have to revise our 

policy towards the high flux dialysers 

now. Phosphorus and CaxP product should 

be controlled as much as possible. 
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 الملخص العربى
 دراسة تكلس صمامات القلب فى مرضى الفشل الكلوى المعاشين على الديال الدموى 

 دراسة فى مركز واحد

 **، أ . م . د / منار رأفت  *، أ. م . د /  منى حسنى *أ . د / عبد الباسط الشعراوى

 **ط . نيللى نادر 

 *قسم الباطنة العامة ، كلية الطب ، جامعة عين شمس .

 ** قسم الباطنة العامة ، معهد تيودور بلهارس ، جمهورية مصر العربية

 

تكلس صمامات القلب أصبح شائعاً بين مرضى الكلى المزمنة ، عوامل الخطورة تتضمن التغيرات فى الكالسيوم         

 توى هرمون الباراثيرويد فى الدم والفسفور ، ارتفاع مستوى ناتج ضرب الكالسيوم والفسفور واالرتفاع المستمر فى مس

لف الكتشاف تكلس الصمامات كما هو موصى من وصايا أو فحص القلب الموجات الصوتية إجراء بسيط وغير مك

 . KDIGOارشادات 

( من  25إمرأة ( و) 24رجل و 36مريض معاشين على الديال الدموى كونوا مجموعة ) أ ( )  60المرضى والوسائل  

 المتطوعين األصحاء كونوا مجموعة ) ب ( تم تقسيم مجموعة ) أ ( إلى : 

 مريض . 21الذى لم يوجد عندهم تكلس فى صمامات القلب وعددهم المجموعة األولى : المرضى 

 مريض. 26المجموعة الثانية : المرضى الذين يعانون من تكلس فى الصمام األورطى وعددهم 

 مريض . 13المجموعة الثالثة : المرضى الذين يعانون من تكلس الصمام األورطى والميترالى وعددهم 

 لكل المرضى تم عمل اآلتى : •

فحصصصصص إكلينيكصصصصى كامصصصصل ، نسصصصصبة الكالسصصصصيوم فصصصصى الصصصصدم ، نسصصصصبة الفسصصصصفور فصصصصى الصصصصدم ، مسصصصصتوى األلبصصصصومين فصصصصى الصصصصدم 

 ومستوى هرمون الباراثيرويد فى الدم .

 الموجات الصوتية ثنائية األبعاد تم عملها لكل المشتركين فى الدراسة وذلك الكتشاف تكلس صمامات القلب .

ثالثصصصة كصصصانوا أطصصصول عمصصصراً مصصصن المجموعصصصة األولصصصى وكصصصذلك كصصصان عصصصددهم مصصصدة أطصصصول النتصصصائج : المجموعصصصة الثانيصصصة وال •

لألمصصراا المتسصصببة فصصى مرضصصى الفشصصل الكلصصوى وكصصذلك فصصى مصصدة الغسصصيل كانصصت أطصصول فصصى المجموعصصة الثانيصصة والثالثصصة 

 عن المجموعة األولى .

ى المجموعصصصة الثالثصصصة عصصصن مسصصصتوى الكالسصصصيوم كصصصان أعلصصصى فصصصى المجموعصصصة الثانيصصصة عصصصن المجموعصصصة األولصصصى وكصصصذلك فصصص

 المجموعة األولى . 

 .ولىمستوى الفسفوركان أعلى فى المجموعتين الثانية والثالثة عن المجموعة األ

نصصاتج ضصصرب كالسصصيوم وفسصصفور كصصان أعلصصى فصصى المجموعصصة الثانيصصة والثالثصصة عصصن المجموعصصة األولصصى وكصصذلك كصصان نصصاتج 

 ن المجموعة الثانية.ضرب كالسيوم وفوسفور أعلى من المجموعة الثالثة ع

اخصصصصتظل و صصصصائف القلصصصصب فصصصصى الكشصصصصف بالموجصصصصات الصصصصصوتية كصصصصان نسصصصصبت  األقصصصصل فصصصصى المجموعصصصصة األولصصصصى و ادت فصصصصى 

 المجموعة الثانية وكانت األعلى فى المجموعة الثالثة .

 كانت أعلى فى المجموعات التى وجد فيها تكلس فى صمامات القلب . 3جرعات الكالسيوم وفيتامين د 

لمرضصصصصى الفشصصصصل الكلصصصصوى  3تاج : يجصصصصب علينصصصصا أن نتصصصصوخى الحصصصصذر عنصصصصد وصصصصف أدويصصصصة كالسصصصصيوم وفيتصصصصامين د االسصصصتن •

  .زمن المعاشين على الديال الدموىالم


