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ABSTRACT 

Background: The overall cost of CKD accounts for 1.3% of health care budgets of which 13% is related to 

the excess myocardial infarctions and strokes associated with CKD. 

Objective: To assess the effect of native vitamin D supplementation in high doses on cardiac functions in 

hemodialysis (HD) patients. 

Patients and Methods: This was a prospective cohort study which done in Kobry Elkobba Military Hospital 

conducted from June to September 2020 on 50 regular hemodialysis patients for > 6 months; to assess the 

effect of native vitamin D supplementation in high doses on cardiac functions in hemodialysis (HD) patients. 

Results: Multiple regression analysis showed that after applying (Forward method) and entering some 

predictor variables the increase in baseline TGs; and the decrease in vitamin D level; had an independent 

effect on increasing follow-up (3-months) LVMI; with significant statistical difference (p < 0.05 

respectively). Logistic regression analysis shows that; after applying (Forward method) and entering some 

predictor variables; the increase in Vitamin D level; had an independent effect on increasing the probability 

of EF improvement occurrence; with significant statistical difference (p = 0.0005). 

Conclusion: Vitamin D played a pivotal role in uremic CVD and its supplementation should be considered 

even in the absence of mineral metabolism disorders, after hypovitaminosis is detected. 

Keywords: Chronic kidney disease, cardiovascular, hemodialysis. 

 

INTRODUCTION 

     Chronic kidney disease (CKD) is a 

global health burden estimated to affect up 

to 15% of adult populations and is 

independently associated with increased 

cardiovascular (CV) disease risk similar to 

the risk of diabetes mellitus or coronary 

heart disease. This risk increases as CKD 

advances and is evidenced by worsening 

excretory function, usually manifest as 

declining glomerular filtration rate, and 

increasing proteinuria. The overall cost of 

CKD accounts for 1.3% of health care 

budgets of which 13% is related to the 

excess myocardial infarctions and strokes 

associated with CKD (Major et al., 2018). 
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     Several studies have demonstrated that 

individuals with CKD are at high risk of 

vitamin D deficiency (VDD). Fernández-

Ruiz et al. (2018) reported that 97% of the 

patients on hemodialysis presented 

inadequate levels of 25(OH)-VD. 

     In a cross-sectional analysis of a cohort 

study including 1056 United States 

dialysis units showed that 79% and 57% 

out of 908 individuals on chronic 

hemodialysis (HD) had 25(OH)-VD levels 

of <30 and <20 ng/mL, respectively (Bhan 

et al., 2018). 

     Vitamin D appears to play a more 

extensive role as a cell differentiates and 

ant proliferative factor with actions in a 

variety of tissues including the renal, 

cardiovascular, and immune systems. As 

new evidence has improved our 

understanding of classical, as well as the 

non-classical, functions for vitamin D, it 

has become apparent that the autocrine 

role of vitamin D is an important 

modulator of several systems including 

the immune, renal and cardiovascular 

systems (Umar et al., 2018). 

     In patients with CKD, the new non-

classical role of vitamin D also 

encompasses regulation of the renin-

angiotensin system (RAS) and the nuclear 

factor (NF). These emerging findings 

establish a new paradigm in approaching 

treatment to address both the classical and 

non-classical effects of vitamin D in 

patients affected by vitamin D deficiency, 

particularly those with CKD (Kim and 

Kim., 2014). 

     Meta-analyses of observational studies 

have suggested that vitamin D 

supplementation in CKD patients 

improves mortality, including 

cardiovascular mortality. However, 

randomized controlled trials (RCTs) 

evaluating the utility of vitamin D 

supplementation in improving surrogate 

markers of cardiovascular structure and 

function remain inconclusive. In many 

cases, the interventional dose has been 

kept low in fear of developing 

hypercalcemia, which is uncommon. 

Thus, vitamin D levels in study 

participants did not rise significantly, 

which may explain the negative findings. 

Furthermore, the uses of different vitamin 

D formulations limit the ability to 

compare improvements in overall vitamin 

D status between studies. Meanwhile, 

there are no completed RCTs that are 

appropriately designed to evaluate the 

impact of vitamin D supplementation on 

hard end-points in CKD (Junarta et al., 

2019). 

     The present work aimed to assess the 

effect of native vitamin D 

supplementation in high doses on cardiac 

functions in hemodialysis (HD) patients. 

PATIENTS AND METHODS 

Design: Prospective, cohort study. 

Setting: Kubry El Qubba Military 

Hospital. 

Study duration: 3 months. 

Patients: A total of 50 regular 

hemodialysis patients for > 6 months will 

be enrolled in the study. 

Inclusion criteria: Patient's age >18 years 

and < 60 years. Patients on hemodialysis 

> 6 months and patients with Ejection 

fraction by echocardiography is less than 

45%. 

Exclusion criteria: Severely anemic 

patients (Hemoglobin < 7 gm/ml), Patients 

with valvular heart diseases, patients with 
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congenital heart diseases, ischemic heart 

diseases: excluded by ECG, patients who 

had any malignancy, patients on regular 

hemodialysis < 6 months. Hypercalcemic 

patients and hyperphosphatemic patients. 

Methods: 

     All patients have received oral vitamin 

D2 (ergocalciferol) 10000 IU daily for 

three months. 

     All patients have been subjected to 

history taking. Clinical examination 

including measurement of mean arterial 

blood pressure, weight, height, Body Mass 

Index (BMI) and evidence of heart failure. 

Laboratory work-up: Blood samples have 

been collected pre-dialysis at the start and 

after 3months of the study for assessment 

of the following: Serum vitamin D2 level 

(25 hydroxycholecalciferol). Complete 

Blood Count (CBC). Serum creatinine, 

blood urea. Fasting blood glucose. Lipid 

profile (serum triglycerides, cholesterol, 

HDL and LDL). C-reactive protein (CRP). 

Serum calcium and phosphorus. iPTH 

(intact Parathyroid Hormone). 

     The nature of the present study and 

laboratory or radiological procedures was 

explained to all participants. Consent was 

obtained from all participants. At the end 

of the study, all patients were informed 

about the results of the examinations 

performed, received appropriate 

recommendations and treatment. 

Statistical Methodology: 

     Data entry, processing and statistical 

analysis were carried out using MedCalc 

ver. 18.11.3 (MedCalc, Ostend, Belgium). 

Tests of significance (Wilcoxon’s, 

McNemar’s tests, logistic and multiple 

regression analysis and Spearman’s 

correlation were used. Data were 

presented as median (IOR) for quantative 

data and as number and percentage fpr 

qualitative data. P-values less than 0.05 

(5%) was considered to be statistically 

significant. 

 

RESULTS 

 

     Regarding outcome data, 26% of patients had EF improvement (Table 1). 

 

Table (1): Outcome data among 50 HD patients 

Variables Frequency (%) 

EF improvement 

(follow up EF > baseline EF) 
26 (52%) 

 

     Comparative study between baseline 

and follow-up (3-months) assessment 

revealed, highly significant decrease in 

phosphorus and PTH, in HD patients (p < 

0.01 respectively).Comparative study 

between baseline and follow-up (3-

months) assessment revealed, highly 

significant increase in calcium, and 

vitamin D level in HD patients (p < 

0.0001).Comparative study between 

baseline and follow-up (3-months) 

assessment revealed, non-significant 

difference in hemoglobin, platelets, TLC, 

urea, creatinine, FBS, total cholesterol, 

TGs, HDL, LDL and CRP in HD patients 

(p > 0.05 respectively) (Table 2). 
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Table (2): Comparison between 50 HD patients as regards serial echocardiographic 

assessments 

Assessment 

 

Variables 

Baseline 

Assessment n=50 

Follow-up 3-

months assessment 

n=50 

Wilcoxon's 

test 

Median (IQR) Median (IQR) P value 

LVESD (mm) 34.5 (33 – 36) 34 (32 – 35) = 0.6860 

LVEDD (mm) 54 (51 – 57) 55.5 (52 – 57) = 0.1425 

FS (%) 38 (35 – 40) 38.5 (36 – 40) = 0.0003 

EF (%) 41 (39 – 43) 44 (40 – 47) = 0.0006 

LVMI (gm/m2) 127.5 (118 – 140) 101 (95 – 112) < 0.0001 

Assessment 

 

Variables 

Baseline 

Assessment 

Follow-up 3-

months assessment 

McNemar's 

test 

+ve +ve P value 

Valvular calcification 16 (32%) 14 (28%) = 0.5000 

 

     Spearman's correlation analysis 

showed that; total cholesterol, and TGs, 

had a significant positive correlation with 

follow-up (3-months) LVMI (p < 

0.05).Spearman's correlation analysis 

shows that; vitamin D level and PTH, had 

a significant negative correlation with 

follow-up (3-months) LVMI (p < 

0.05).Spearman's correlation analysis 

shows that; all baseline laboratory 

variables had a non-significant correlation 

with follow-up (3-months) LVMI (p > 

0.05) (Table 3). 

 

Table (3): Spearman's correlation analysis for clinical / laboratory Factors 

associated with follow-up (3-months) LVMI 

Follow up LVMI 

Associated factor 
R P 

Hb (g/dL) 0.130 0.130 

PLT (103/µL) -0.210 =0.1441 

TLC (103/µL) -0.127 =0.3796 

Urea (mg/dL) -0.0809 =0.5767 

Creat. (mg/dL) -0.0822 =0.5702 

Ca (mg/dL) 0.118 =0.4161 

Ph (mEq/L) -0.179 =0.2142 

PTH (pg/m) -0.302 =0.033 

FBS (mg/dL) 0.0109 =0.9400 

T. Cholesterol (mg/dL) 0.287 =0.043 

TGs (mg/dL) 0.431 =0.0018 

HDL (mg/dL) -0.0165 =0.9095 

LDL (mg/dL) -0.161 -0.161 

CRP (mg/dL) -0.00346 =0.9810 

Vitamin D level (pg/mL) -0.314 =0.026 
r: Spearman's r (correlation coefficient). 
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     Multiple regression analysis shows 

that; after applying (Forward method) and 

entering some predictor variables; the 

increase in baseline TGs; and the decrease 

in vitamin D level; had an independent 

effect on increasing follow-up (3-months) 

LVMI; with significant statistical 

difference (p < 0.05 respectively) (Table 

4). 

 

Table (4): Multiple regression model for the Factors affecting follow-up (3-months) 

LVMI using Forward method 

Predictor Factor β SE P 

(Constant) 108.1108   

TGs 0.08382 0.04116 0.047 

Vit D level -0.3167 0.1615 0.005 
Other factors excluded from the model as  p value > 0.1  --- β: Regression coefficient, SE: Standard error. 

 

     Logistic regression analysis shows 

that; after applying (Forward method) and 

entering some predictor variables; the 

increase in Vitamin D level; had an 

independent effect on increasing the 

probability of EF improvement 

occurrence; with significant statistical 

difference (p = 0.0005) (Table 5). 

 

Table (5): Logistic regression model for the Factors affecting EF improvement 

occurrence using Forward method 

Predictor Factor Coefficient OR P value 

(Constant) -5.99320   

Vitamin D level 0.15116 1.1632 0.0005 
Other factors excluded from the model as (p value > 0.1). OR: odds ratio. 

 

DISCUSSION 

     Drechsler et al 2010 reported that, in 

the study population 54% of the patients 

were male. In general, the median 

(interquartile) level of 25(OH)D at 

baseline was 39 nmol/L (28–55). 

     Comparative study between baseline 

and follow-up (3-months) assessment 

revealed, highly significant increase in 

calcium, and vitamin D level in HD 

patients (p < 0.0001). Which came in 

agreement with Bucharles et al. (2012) 

and Miskulin et al. (2016). 

     Miskulin et al. (2016) reported that the 

proportion of patients with a serum 

25(OH) D =30 ng/ml at 0, 3, and 6 

months, respectively, were 1.5%, 78.9%, 

and 67.5% in the ergocalciferol arm, 

2.2%, 3.7%, and 6.1% in the placebo arm. 

     Wang et al. (2016) reported that, OH) 

D, (VD2 + VD3)], nutrient indexes 

(plasma albumin, Pre albumin, and BMI), 

inflammatory biomarker (HsCRP), and 

the new comorbidity. After treatment, the 

mean plasma Ca and P levels remained 

well within the normal ranges. iPTH 

levels decreased more significantly in the 

test group versus the control group. 

Plasma 25(OH)D levels increased more 

significantly in the test group. 

     Comparative study between baseline 

and follow-up (3-months) assessment 

revealed, significant increase in FS and 

EF in HD patients respectively, which 

came in agreement with Pun et al. (2011), 
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Bucharles et al. (2012) and Pecoits-Filho 

et al. (2012). 

     Bucharles et al. (2012) reported that, 

LVH is the most frequent cardiovascular 

abnormality in HD patients and is a strong 

predictor of mortality in this population. 

The pathogenesis of LVH has been 

extensively studied in uraemia, and 

although traditional risk factors such as 

fluid overload, hypertension, and anemia 

are involved, they cannot fully explain the 

changes observed in the uremic 

myocardium. 

     Pecoits-Filho et al. (2012) reported 

that, HF is also an important cause of 

morbidity and mortality in this population. 

Diastolic heart failure (DHF), also called 

HF with preserved ejection fraction, refers 

to a clinical syndrome in which patients 

have symptoms and signs of HF, normal 

or near normal left ventricular (LV) 

systolic function, and evidence of diastolic 

dysfunction (e.g., abnormal LV filling and 

elevated filling pressure). Recent data 

suggest that HF with normal ejection 

fraction is even more common in patients 

than HF with low ejection fraction, 

including those on hemodialysis. 

     Comparative study between baseline 

and follow-up (3-months) assessment 

revealed significant decrease in LVMI in 

HD patients which came in agreement 

with Gluba-Brzózka et al. (2018). 

     Gluba-Brzózka et al. (2018) reported 

that, vitamin D deficiency promoted 

myocardial hypertrophy, greater heart 

weight/body weight ratio and extracellular 

matrix production in myocardial tissue, 

while administration of 1, 25-

dihydroxyvitamin D3 inhibited cell 

proliferation of primary ventricular 

myocytes. These observations were 

confirmed in hemodialysis patients, in 

whom vitamin D therapy (calcitriol) was 

associated with the reduction of left 

ventricle hypertrophy (LVH) 

accompanied by a considerable decrease 

in plasma renin activity and plasma 

angiotensin II levels. 

     We found marked increase in vitamin 

D level in improved group compared to 

not improved group during the serial 

baseline and follow-up (3-months) 

assessments which came in agreement 

with Jean et al. (2017). They reported 

that, Vitamin D insufficiency, which 

involves both serum 25(OH) D and 1, 

25(OH)D levels, is generally observed in 

CKD and dialysis patients. The main 

consequence is SHPT, and vitamin D 

compounds remain the first-line therapy 

for its prevention and treatment. 

Morbidity and mortality rates are 

associated with 25(OH) D insufficiency in 

CKD patients, but only VDRAs have been 

associated with better outcomes in large 

observational cohorts. Some questions 

remain unanswered about indication for 

serum vitamin D (25(OH)D and 

1,25(OH)2D) measurements and about the 

real impact of these therapies on 

outcomes. 

     Spearman's correlation analysis 

showed that; vitamin D level and PTH, 

had a significant negative correlation with 

follow-up (3-months) LVMI which came 

in agreement with Bucharles et al. (2012) 

and Pecoits-Filho et al. (2012). 

     Bucharles et al. (2012) reported that 

LVMI was significantly reduced at the 

end of supplementation. 

     Matias et al. (2010) reported that, 

Vitamin D is also important in the 

regulation of BP through inhibition of the 
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renin-angiotensin pathway, and lower 

circulating vitamin D levels correlated 

with increased BP and LVMI. Our study 

has shown that the correction of vitamin D 

deficiency with vitamin D precursors, 

namely cholecalciferol, can decrease 

LVMI. This reduction in BNP plasma 

levels and LVMI with supplementation 

was independent of PP and of the use of 

antihypertensive therapy, namely ACEIs 

and ARBs, and statins. 

     Pecoits-Filho et al. (2012) reported 

that, in patients with secondary 

hyperparathyroidism on hemodialysis, 

intravenous calcitriol caused regression in 

myocardial hypertrophy, as well as 

improved cardiac systolic and diastolic 

function. Indeed, vitamin D deficiency is 

highly prevalent among the dialysis and 

non-dialysis population and its 

supplementation with cholecalciferol is 

associated with a reduction in LVMI and 

attenuation of systemic inflammation. 

     Multiple regression analysis showed 

that after applying (Forward method) and 

entering some predictor variables; the 

increase in baseline TGs, decrease in 

vitamin D level; had an independent effect 

on increasing follow-up (3-months) 

LVMI; with significant statistical 

difference. This came in agreement with 

Drechsler et al. (2010), Wang et al. 

(2010), Bucharles et al. (2012), and Mose 

et al. (2014). 

     Wang et al. (2010) investigated the 

effect of vitamin D supplements added to 

calcium supplements Compared with 

women assigned to receive vitamin D 

placebo plus calcium supplementation, 

those assigned to both vitamin D and 

calcium supplementation had lower rates 

of ischaemic heart disease (1.3% vs. 

2.0%) but similar rates of stroke (2.0% for 

both). 

     Bucharles et al. (2012) reported that, 

CVD is the main cause of death in CKD 

patients, and many traditional and 

nontraditional risk factors, including 

disturbances of mineral metabolism, are 

involved in the pathogenesis of CVD in 

uremia. In the present study, we observed 

that HD patients with hypovitaminosis D 

and low iPTH levels presented with a 

reduction in biomarkers of inflammation 

and in LVMI after 6 months of 

supplementation with cholecalciferol. 

Hypovitaminosis D potentially plays a 

significant role in the myocardiopathy 

related to, ESRD as 1, 25(OH)2D acts as a 

negative regulator of renin–angiotensin 

synthesis, which induces inflammatory 

changes in the myocardium, leading to 

hypertrophy and fibrosis. 

     Mose et al. (2014) reported that, found 

indication that cholecalciferol treatment 

may reduce LVMI and BNP in patients on 

chronic dialysis, were prospective 

uncontrolled studies. We hypothesized 

that daily cholecalciferol supplementation 

in dialysis patients improves cardiac 

function and reduces 24-h BP and arterial 

stiffness. Cholecalciferol caused a marked 

increase in p-25(OH) D without increased 

incidence of hypercalcemia or other 

adverse effects. After six months, no 

significant differences were observed in p-

BNP, cardiac function, 24-h BP or arterial 

stiffness between groups. Previously, 

intra-venous 1,25(OH)2D (calcitriol) 

reduced LV hypertrophy in patients on 

hemodialysis with elevated p-PTH. Two 

prospective studies have demonstrated a 

reduction in LVMI and p-BNP after 6 
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months of cholecalciferol 

supplementation. 

     Logistic regression analysis shows 

that; after applying (Forward method) and 

entering some predictor variables; the 

increase in Vitamin D level; had an 

independent effect on increasing the 

probability of EF improvement 

occurrence; with significant statistical 

difference (p = 0.0005). This came in 

agreement with Wang et al. (2010 and 

2012). They reported that, meta-analysis 

of prospective observational studies 

showed an inverse association between 

baseline circulating 25(OH)- vitamin D 

concentrations and risk of CVD with 

considerable heterogeneity between 

studies. 

CONCLUSION 

     Cholecalciferol supplementation in HD 

patients was safe and efficient to correct 

hypovitaminosis D and demonstrated little 

impact on mineral metabolism. 

Additionally, there was a reduction in 

important surrogate markers of 

cardiovascular risk, namely systemic 

inflammation and LVH. Vitamin D plays 

a pivotal role in uremic CVD and its 

supplementation should be considered 

even in the absence of mineral metabolism 

disorders, after hypovitaminosis is 

detected. 
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العاليه على وظائف القلب )د( بالجرعات  يتامينڤتأثير إعطاء 

 االستصفاء الدموي في مرضى
، نبيل فتحي الرازق السيد، أحمد عالء الدين أحمد محمد سعد مود عبدحسام مح

 محمد أحمد السيد أحمد *إسماعيل حسن

 معة األزهركلية الطب جا *قسمي األمراض الباطنة والكلى و الباثولوجيا اإلكلنيكية

 ٠٠٠٠٠٧٩٠٠٠٠ موبايل:

مللللللن  ٪ 3.1تمثللللللل التإللفللللللم ا اماليللللللم لمللللللر  الإللللللللى الملللللل من  خلفيةةةةةةة البحةةةةةة :

مرتبطلللللللم باضتةلللللللاء ع للللللللم القللللللللب  ٪ 31مي انيلللللللات الرعايلللللللم الصللللللل يم م  لللللللا 

 .ال ائد والسإلتات الدماغيم المرتبطم بمر  الإللى الم من

جرعلللللات العاليللللله عللللللى )د( بال يتلللللامينڤتقيللللليي تلللللأثير اعطلللللاء  الهةةةةةدا مةةةةةن البحةةةةة :

 .وظائف القلب في مرضى االستصفاء الدموي

هلللللللة  دتاسلللللللم مسلللللللتقبليم  اريللللللل  فلللللللي مستةلللللللفى  وطةةةةةةةرق البحةةةةةةة : المرضةةةةةةةي

مريً للللللا  02علللللللى  0202كللللللوبري القبلللللله العسللللللإلري مللللللن يونيللللللو الللللللى سللللللبتمبر 

 شللللل ر. لتقيللللليي تلللللأثير  6ملللللن مرضلللللى غسللللليل الإلللللللى الم لللللت ي لملللللد  ت يلللللد علللللن 

مإلمللللللات فيتللللللامين )د( ا عللللللليم بجرعللللللات عاليللللللم علللللللى وظللللللائف القلللللللب فللللللي 

 .مرضى غسيل الإللى

الإلللللللليه والللللللدهون الثاثيللللللم كللللللان ل مللللللا اتتبا للللللاً  الإلوليسللللللترو  البحةةةةةة : نتةةةةةةا  

 شللللللل ر(. مسلللللللتوه فيتلللللللامين د و هرملللللللون ال لللللللد   1إيجابيلللللللاً مع ويلللللللاً بالمتابعلللللللم )

 شللللللل ر(. ي  لللللللر ت ليلللللللل  1الجلللللللات دتعيلللللللم لللللللله عاعلللللللم سللللللللبيم مللللللل  المتابعلللللللم )

االن للللللللدات المتعللللللللدد  نه ال يللللللللاد  فللللللللي الللللللللدهون الثاثيللللللللم وان فللللللللا  مسللللللللتوه 

 شللللل ر( متشلللللر كتللللللم  1سلللللتقل عللللللى ايلللللاد  المتابعلللللم )د كلللللان لللللله تلللللأثير م فيتلللللامين

البطللللللين ا يسللللللر. يوضللللللل ت ليللللللل االن للللللدات اللواسللللللتي  للللللل  ه ايللللللاد  مسللللللتوه 
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فيتلللللامين د. كلللللان لللللله تلللللأثير مسلللللتقل عللللللى ايلللللاد  اضتماليلللللم ضلللللدو  ت سلللللين كفائلللللم 

 .القلب

مإلمللللللات فيتللللللامين د  فللللللي  مرضللللللى ال سلللللليل الإللللللللوه  م للللللم وفعالللللللم  :االسةةةةةةتنتا 

تلللللللامين د ول لللللللا تلللللللأثير ضللللللل يل عللللللللى اسلللللللتقا  المعلللللللادن. لتصللللللل يل نقللللللل   في

با ضللللللافم إلللللللى  للللللل  ضللللللد  ان فللللللا  فللللللي العامللللللات البديلللللللم ال امللللللم لم للللللا ر 

القللللللللب وا وعيلللللللم الدمويلللللللمه وبالت ديلللللللد االلت لللللللا  الج لللللللااي و ت للللللل ي ع للللللللم 

القلللللللللب. ولعللللللللب فيتللللللللامين د  دوًتا م وتيًللللللللا فللللللللي ا عللللللللابم بللللللللأمرا  القلللللللللب 

مإلماتللللله فلللللي االعتبلللللات ضتلللللى فلللللي ضاللللللم علللللد   وا وعيلللللم الدمويلللللم ويجلللللب   لللللة

 .واود اضطرابات التمثيل ال ةائي للمعادنه بعد اكتةاف نق  الفيتامين

 فيتامين ده وظائف القلبه االستصفاء الدموي. الدالة : الكلمات


