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Abstract
Background: The importance of vitamin D and the safety of
the parathyroid gland in people who are on long-term
dialysis, as well as its effect on people who have hepatitis C
at the same time and how they are related.

Method: This clinical laboratory study included chronic
dialysis patients with hepatitis C infection at Habib Bin
Mazahir Al-Asadi Center in Iraq, Karbala Governorate, and
patients without chronic hepatitis at Dr. Adel Al-Sabbah
chronic dialysis center in Iraq, Karbala Governorate,
between April 2022 and August 2022. It included 200
patients. It included 100 hepatitis C patients and 100 non-
hepatitis C and B patients.

Result: The results showed that there were no statistical
differences between hemodialysis patients infected with
hepatitis C and those without hepatitis C (Age, B. Urea, S.
Creatinine, ALP, VIT D, and PTH) (0.58, 0.61, 0.97, 0.79, 0.28
and 0.95) respectively. Spearman's correlation of dialysis
patients with hepatitis C and uninfected hepatitis C (ALP
and PTH negative), (ALP and PTH positive) p-value (0.00 and
0.00 respectively) and correlation coefficient (0.405 and
0.363) respectively. We found that severe insufficiency of
vitamin D was more common in patients with hepatitis C
than those without infection of hepatitis C.

Conclusion: In conclusion, vitamin D and parathyroid
hormone levels are crucial factors that impact bone health
and mineral metabolism in patients with Chronic Kidney
Disease (CKD) undergoing hemodialysis, regardless of
Hepatitis C (HCV) status. Research indicates that both HCV
infection and CKD on hemodialysis can lead to imbalances in
vitamin D and parathyroid hormone levels, which can
increase the risk of complications such as bone fractures,
cardiovascular disease and mortality.

Keywords: Vitamin D; Hemodialysis; Hepatitis C; Parathyroid
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Introduction
Chronic Kidney Disease (CKD) is a progressive decline in kidney 

function. When the kidneys cannot filter waste and excess fluid 
from the body, a clinical illness known as kidney failure develops; 
it is estimated that 8%-16% of the global population suffers from 
CKD [1,2]. Treatments for End-Stage Renal Disease (ESRD) 
commonly include such things as hemodialysis, peritoneal 
dialysis, kidney transplantation, and replacement treatments 
[3,4]. The spread of chronic hepatitis C is a serious issue for 
society. There were predicted to be 58 million new chronic HCV 
infections and 1.5 million new HCV infections worldwide in 2019, 
according to the World Health Organization (WHO) [5]. Chronic 
hepatitis C is related to a 50%rise in proteinuria and a 43% 
increase in CKD incidence. Cryoglobulinemic vasculitis causes 
membranoproliferative glomerulonephritis. HCV-positive 
individuals had shorter kidney transplant survival. Chronic HCV 
infection and CKD raise the risk of ESRD and dialysis mortality. 
Hemodialysis patients have a higher HCV prevalence. A strong 
correlation and poor prognosis indicate the need for HCV 
therapy in CKD patients [5-7]. Vitamin D functions by activating 
vitamin D receptors, which alter the interpretation of several 
genes. Vitamin D's main job is to change how the body absorbs it 
[8,9]. Hemodialysis patient mortality and quality of life are 
increased by Vitamin D and Parathyroid Hormone (PTH) 
metabolic imbalances [10,11]. Vitamin D supplementation helps 
control chronic hepatitis C [12]. Studies have shown that not 
enough vitamin D and abnormal levels of Parathyroid Hormone 
(PTH) are linked to liver fibrosis and different kinds of hepatic 
dysfunction in people with chronic hepatitis C [13,14]. This 
treatment approach may contribute to the lack of association 
between PTH and vitamin D status. Additionally, elevated levels 
of PTH have been linked to cardiovascular disease, in addition to 
their negative impact on bone health [9-15].
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Materials and Methods

Study population and design
This clinical laboratory study included chronic dialysis patients

with hepatitis C infection at Habib bin Mazahir Al-Asadi Center in
Iraq, Karbala Governorate, and patients without chronic
hepatitis at Dr. Adel Al-Sabbah chronic dialysis center in Iraq,
Karbala Governorate, between April 2022 and August 2022. It
included 200 patients. It included 100 hepatitis C patients and
100 non-hepatitis C and B patients.

Excluded criteria
The exclusion criteria were as follows: HBsAg-positive

patients, pregnant and lactating women, people with liver
cancer and cancer in general, and children under 17 were all
barred from participating.

According to the protocol of the national program of
the Iraqi Ministry of Health

Patients with CKD who had been HCV positive by testing using
Real-Time Polymerase Chain Reaction (RT-PCR and ELIZA) for at
least three months before being included in the trial were
eligible for participation. They varied in age from 18 to 65 years
old.

The devices used
• MINI VIDAS

• COBAS C 111

• ELIZA

Statistical methods
SPSS, Inc.'s Statistical SPSS package for windows version 25 

was used for the statistical analysis. Descriptive data include 
minimum, maximum, mean, and standard deviation for regularly 
distributed quantitative data. Descriptive quantitative data for 
qualitative data was a number and percentage. When data 
wasn't normal, the median was utilized. All statistical tests were 
significant at P 0.05. Two independent t-tests and a spearman's 
correlation exact test were used to determine significance.

Results
Regarding gender, the number of hemodialysis patients 

infected with the hepatitis C virus was men (52) and females 
(48). As for the number of hemodialysis patients who 
participated and were not infected with hepatitis C, there were 
men (58) and females (42) (Table 1).

Patients Gender Frequency

Patients hepatitis C virus-positive Male 58

Female 42

Total 100

Patients hepatitis C virus-negative Male 52

Female 48

Total 100

As for the gender distribution with measured the proportion 
of vitamin D, the number of hemodialysis patients without 
hepatitis C is 100 patients, of whom patients with severe 
deficiency <10 ng/dl is 31%, while patients with 10-20 ng/dl 
deficiency was 45% and patients with <20-30 ng/dl was 23%. 
Still,  normal  patients  with  >30 ng/dl  was  only  1%.  As  for  the 

gender distribution with measured the proportion of vitamin D, 
the number of hemodialysis patients with hepatitis C positive is 
100 patients, of whom patients with severe deficiency <10 ng/dl 
is 56%, while patients with 10-20 ng/dl deficiency was 29% and 
patients with <20-30 ng/dl was 11%. Still, normal patients with
>30 ng/dl was only 4% percent (Table 2).

Mean ± SD with (HCV) Mean ± SD without (HCV) P-value

Age 41.47 ± 10.90 37.60 ± 10.57 0.58

B. Urea 128.55 ± 39.26 110.14 ± 47.48 0.61

S. Creatinine 9.9 ± 3.5 9.5 ± 3.2 0.97
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Table 1: Gender and lab characteristics of study participants (N=200).

Table 2: Distribution levels and different clinical and biochemical values parameters among 200 hemodialysis patients.
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ALP 495.69 ± 419.52 141.84 ± 101.41 0.79

VIT D 12.9 ± 7.4 14.9 ± 6.4 0.28

PTH 423.3 ± 344.8 305.7 ± 226.5 0.95

We found severe vitamin D deficiency in hemodialysis patients 
with hepatitis C and the highest percentage of patients not 
infected  with  hepatitis  C. The number of hepatitis C patients as

Table 3: Distribution of gender and VIT D of values among 200 hemodialysis patients.

VIT D patients hepatitis C virus-negative Total

Severe
insufficiency
<10 ng/dl

Insufficiency
20-10 ng/dl

Deficiency
30-20 ng/dl

Normal >30 
ng/dl

Gender Male 18 21 12 1 52

Female 13 24 11 0 48

Total 31 45 23 1 100

VIT D patients hepatitis C virus-positive Total

Severe
insufficiency
<10 ng/dl

Insufficiency
20-10 ng/dl

Deficiency
30-20 ng/dl

Normal >30
ng/dl

Gender Male 29 19 6 4 58

Female 27 10 5 0 42

Total 56 29 11 4 100

   **Correlation is significant at the 0.01 level (2-tailed). The 
spearman's correlation was used to assess the relationship 
between clinical and biochemical parameters of 25 (OH) D levels

Table 4: Spearman's correlation of VIT D patient's hepatitis c virus-positive levels and different clinical and biochemical parameters.

Parameter Correlation coefficient P-value

Age -0.071 0.48

B. Urea -0.088 0.38

S. Creatinine 0.071 0.48

ALP 0.025 0.8

PTH -0.14 0.16

Note: PTH: Parathyroid Hormone; ALP: Alkaline Phosphatase.
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56%, and the number of hepatitis C non-infected patients 
was 31% (Table 3).

in hemodialysis patients with hepatitis C. No significant change 
was found in serum levels. Age (p=0.44), B. Urea (p=0.55), S. 
Creatinine (p=0.88), ALP (p=0.89) and PTH (p= 0.17) (Table 4).



**Correlation is significant at the 0.01 level (2-tailed). The 
spearman's correlation was used to assess the relationship 
between clinical and biochemical parameters of 25(OH) D levels 
in hemodialysis patients without hepatitis C. No significant 

Table 5: Spearman's correlation of VIT D patient's hepatitis c virus- negative levels and different clinical and biochemical parameters.

Parameter Correlation coefficient P-value

Age -0.077 0.44

B. Urea -0.06 0.55

S. Creatinine -0.015 0.88

ALP 0.013 0.89

PTH -0.136 0.17

Note: PTH: Parathyroid Hormone; ALP: Alkaline Phosphatase.

**Correlation is significant at the 0.01 level (2-tailed). 
Spearman's correlation was used to assess the relationship 
between clinical and biochemical variables in hemodialysis 
patients with hepatitis C positive. A statistical relationship was 

found in serum levels. ALP* PTH (0.0001). In hemodialysis 
patients not infected with hepatitis C, an association was found, 
ALP*PTH (0.0001) (Table 6).

Parameter Correlation coefficient P-value

PTH × ALP Negative 0.405 0.000**

PTH × ALP Positive 0.363 0.000**

Note: PTH: Parathyroid Hormone, ALP: Alkaline Phosphatase.

Discussion
In a study conducted in Iraq, Karbala Governorate, 

hemodialysis patients, many of which were 200 patients, were 
divided into two parts. The first section was hemodialysis 
patients infected with hepatitis C, and the second was 
hemodialysis patients not infected with hepatitis C. Several 
chemical and biological parameters were tested, such as vitamin 
D, Parathyroid Hormone, Alkaline Phosphatase, B. urea, and S. 
Creatinine. There were no statistical differences between all 
patients except for one difference between ALP and PTH. The 
risk of vitamin D insufficiency is much higher for welfare 
consumers having maintenance hemodialysis than for patients 
who are not receiving assistance [16]. Hemodialysis patients 
have increased mortality, and patients on hemodialysis who had 
low plasma 25-hydroxyvitamin D (25(OH)D) levels were at a 
higher risk of death [17]. The seasonal fluctuation of vitamin D 
was substantially related to a seasonal variation in patients who 
did not use vitamin D supplements and those with low vitamin D 
concentrations [18]. However, the percentage of vitamin D in the 
Iraqi people is low in the sick and the non-patients. The reason is 

due to the weather in Iraq in the winter, which is very cold, 
which forces most Iraqis to wear clothes that cover most parts 
of the body. In the summer, they stay away from the sun 
because of the temperatures they reach. On some days, it can 
be higher than 50°C.

Conclusion
Chronic kidney disease patients with viral hepatitis may have 

difficulty obtaining enough vitamin D through traditional 
sources, such as sunlight and dietary intake. In this case, the best 
source of vitamin D for these patients may be vitamin D 
supplements prescribed by their healthcare provider. 
Additionally, chronic kidney disease patients with viral hepatitis 
should work with their healthcare team to manage their 
condition, as the combination of these two conditions can 
increase the risk of liver damage and other complications. It is 
important to note that vitamin D supplements should be taken 
under the guidance of a healthcare professional, as excessive 
vitamin D intake can lead to vitamin D toxicity, which can cause 
serious health problems.
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in hemodialysis patients without hepatitis C. No significant 
change was found in serum levels. Age (p=0.44), B. Urea 
(p=0.55), S. Creatinine (p=0.88), ALP (p=0.89), and PTH (p=0.17)
(Table 5).

Table 6: Spearman's correlation with dialysis patients with hepatitis C and non-infected hepatitis C.
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