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Introduction

Various studies show that single nucleotide polymor-
phisms can be effective in the occurrence and development 
of various diseases by changing the function and nature of 
the interaction of biological molecules. Polymorphism is a 
nucleotide change in the sequence of genes, the frequency 
of which is more than 1% in societies. Polymorphisms can 
change or destroy the recognition site of an enzyme and 
create different genotypes. Considering the epidemiologi-
cal importance of chronic kidney diseases and taking into 
account the high economic costs and many problems of 
hemodialysis patients, it seems necessary to investigate 
the relationship between different gene polymorphisms 
(1).

Chronic kidney disease is a serious concern worldwide. 
In 2021, more than 520,000 people with kidney failure 
and treated with maintenance dialysis were identified in 
the United States (2). The incidence rate of this disease is 
16.8% in the United States, 5% in Iceland, 10% in Norway, 
20% in India, and 14% in Pakistan (3). The most common 
treatment method for kidney failure patients is hemodialy-

sis, and each patient undergoes dialysis 3 times a week for 
4 hours (4). In the last decade, home dialysis methods have 
been increasing due to cost reduction and patient-centered 
care, and the effort to understand and induce the issue that 
home dialysis methods provide similar clinical results at 
a much lower cost continues. In parallel with the growing 
acceptance of home dialysis methods, doctors, nurses, and 
treatment staff provide recommendations, incentive pro-
grams, quality of patient care, and modern education sys-
tems to patients undergoing hemodialysis treatment (5). In 
general, hemodialysis patients experience a wide range of 
lifestyle changes that affect their social and mental health. 
In general, the process of treating hemodialysis patients 
has a long-term process in which the patient must manage 
his chronic disease to improve his condition (6).

Hemodialysis
Hemodialysis is the most common method for treating 

advanced kidney failure. The kidneys keep the blood clean 
by removing excess fluids, minerals, and waste materials. 
At the same time, they make hormones that keep bones 
strong and help to produce blood in the body. When the 
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kidneys fail, harmful waste materials and fluids accumu-
late in the body, blood pressure may rise, and red blood 
cells may not be produced enough in the body (7-8).

Hemodialysis was used for the first time in 1960 AD 
as a practical treatment for kidney failure and until today 
this treatment method has been combined with these more 
efficient methods and its side effects have been minimized 
(9). In recent years, dialysis machines have become smal-
ler and more portable, simpler and more advanced, and as 
a result, they have become more attractive to patients. But 
even with the best methods and equipment, hemodialysis 
is still a complex treatment that requires the planning and 
coordination of a complete healthcare team, including a 
kidney specialist (urologist), a dialysis nurse, a dialysis 
technician, a nutritionist, and a social worker. But the most 
important factor that is very effective in the treatment pro-
cess is self-management and support of family members 
(10).

How hemodialysis works
Hemodialysis is a process in which blood is removed 

from the body of a patient suffering from kidney failure 
and returned to the body after being filtered in the dialysis 
machine. A dialysis machine or an artificial kidney is a 
machine that can remove waste materials from the blood, 
or add necessary materials to it. By performing this pro-
cedure, the dialysis machine controls the balance of acid 
and base and the amount of water and soluble substances 
in the body. In hemodialysis, blood is gradually removed 
from the body, passes through a special filter that separates 
waste materials and excess fluid, and the purified blood is 
returned to the body. The removal of harmful waste ma-
terials and excess salt and fluids from the body controls 
blood pressure and maintains the balance of chemicals 
such as potassium and sodium (Figure 1). Of course, it 
should be noted that this artificial kidney cannot perform 
an important task of the natural kidney, that is, the produc-
tion of hormones that affect blood pressure and hemato-
poiesis (11-16).

Side effects in hemodialysis patients
Many factors are effective in patients with kidney fai-

lure who are undergoing hemodialysis, and it seems neces-

sary to pay attention to these cases by nurses, treatment 
staff, and even the patient himself to improve the treatment 
conditions. Among these cases, we can mention depres-
sion, which will cause many psychological problems and 
sometimes lead to suicide or stopping dialysis (17). Mal-
nutrition is another factor that is very common in patients 
who undergo hemodialysis for a long time and almost 
one-third of hemodialysis and peritoneal dialysis patients 
suffer from it (18). A significant percentage of hemodialy-
sis patients develop diabetes after the treatment process. 
In this case, the use of natural sweeteners that lead to the 
regulation of sugar, cholesterol, and blood pressure will be 
very effective (19). People undergoing hemodialysis suffer 
from anemia compared to other people with chronic kid-
ney failure. This anemia is mainly caused by a decrease 
in the production of erythropoietin by sick kidneys (20). 
Other cases such as blood disorders (21), endocrine (22), 
bone diseases (23), and cardiovascular diseases (24) have 
also been seen in patients undergoing hemodialysis treat-
ment, which should be taken into account in the nursing 
and self-management program in order to ensure proper 
prevention.

Patients should follow a strict schedule when starting 
hemodialysis treatment. Most of the patients should un-
dergo dialysis three times a week and each time for 3 to 5 
hours or more, by referring to the clinic. Researchers are 
investigating whether shorter dialysis sessions or longer 
nocturnal dialysis sessions (while the patient sleeps) can 
be equally effective in removing waste materials. Howe-
ver, newer dialysis machines that can be used at home have 
made these alternatives more practical. On the other hand, 
with a short training course, one of the patient's family 
members or friends can be prepared to perform dialysis at 
home. Dialysis at home allows the patient to organize his 
daily plans better. In this case, the duration of each dia-
lysis session or the number of sessions per week may be 
different from dialysis in the clinic, but in any case, there 
must be a regular plan for dialysis.

Polymorphism in GATM locus associated with chronic 
kidney disease (CKD)

Many studies investigate the genetic difference between 
dialysis-independent chronic kidney disease and dialysis-
dependent kidney failure. Overall, ten gene loci associated 
with glomerular filtration rate and genetic eGFRcys and 
eGFRcrea have been identified from genome-wide asso-
ciation studies (GWAs) for association with chronic kidney 
disease (CKD), including dialysis-independent and dialy-
sis-dependent end-stage CKD (Table 1). Salamon et al.'s 
results showed that the frequency of the A allele in SNP 
rs2453533-GATM is higher in CKD patients independent 
of dialysis (non-dialysis) compared to healthy individuals. 
On the other hand, the frequency of the A allele did not 
increase significantly in dialysis-dependent kidney failure 
patients who needed hemodialysis. The intronic C allele 
of SNP rs4293393 (UMOD) was more frequent in healthy 
subjects than in CKD patients, and the intronic T allele of 
SNP rs9895661 (BCAS3) is associated with a decrease in 
eGFRcys and eGFRcrea. GATM risk allele carriers in the 
non-dialysis group may have a genetic predisposition to 
higher creatinine production rather than increased serum 
creatinine due to impaired renal function, and therefore, 
do not progress to dialysis-dependent renal failure (25).

Figure 1. The method of performing hemodialysis with different 
components (16).
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limitations, emotional role, personnel and nursing, medi-
cation management, self-management, and mental health 
in patients with kidney failure who underwent hemodialy-
sis treatment. According to these results, it was found that 
the highest average is related to personnel and the nursing 
system (121.08±15.08) and the lowest average is related 
to mental health (3.08±5.78). The results of the correla-
tion of the examined parameters with the quality of life in 
hemodialysis patients showed that social support (**0.50) 
and mental health (**0.49) show the highest correlation 
with the quality of life at α=0.05% level and family sup-
port (*0.33) and disease limitations (*0.33) at α=0.01% 
level have the highest correlation with the quality of life 
in patients. According to these results, family and com-
munity support along with other investigated parameters 
have a great impact on the quality of life and the treatment 
process.

Discussion

Health education, continuity of care, and safe and ti-
mely transfer of the patient from the hospital to home or 
other care centers has played an important role in impro-
ving the quality of life, reducing hospitalization costs, 
reducing health care costs in patients undergoing hemo-
dialysis, chronic obstructive pulmonary disease, stroke, 
and heart failure patients. In the studies conducted by Li 
et al. on 100 kidney transplant recipients, it was found that 
health and nursing education and continuous care, and im-
provement of self-management knowledge have increased 

Materials and Methods

The research method used was descriptive and cor-
relational, and the statistical population included 60 pa-
tients with kidney failure who underwent hemodialysis 
treatment. In these questionnaires, various parameters 
such as family support, social support, self-management, 
drug management, life management, disease limitations, 
emotional role, personnel and nursing, and mental health 
were examined. To measure the desired variables, 60 
series of questionnaires were given to 60 hospitalized 
patients, which were completed by the patient himself or 
his companion. In order to comply with ethical principles, 
the identity of the person was not included in any of the 
questionnaires, and only demographic information such as 
age and gender were recorded in the questionnaires. After 
data collection, the statistical information was analyzed by 
SPSS software, and the mean standard deviation, correla-
tion level, and significance level in the studied parameters 
were statistically analyzed.

Results

The statistical sample studied in this research included 
60 patients with kidney failure who underwent hemodia-
lysis treatment with an average age of 37.13; of which 
32 people were women (53.3%) and 28 people were men 
(46.7%). Table 2 shows the mean, standard deviation, and 
correlation of parameters affecting the quality of life such 
as family support, social support, life management, disease 

Test SNP Gene Effect allele
All CKD patients vs. controls rs1047891 CPS1 A

rs2453533 GATM C
rs1145084 GATM G
rs4293393 UMOD/PDILT C
rs11864909 UMOD/PDILT C

CKD dialysis-independent vs. controls rs1047891 CPS1 A
rs2453533 GATM C
rs1145084 GATM G
rs4293393 UMOD/PDILT C

Kidney failure vs. controls rs11864909 UMOD/PDILT C
Kidney failure  vs. CKD dialysis-independent rs1145084 GATM G

Table 1. Associations in Fisher’s exact case-control analysis between chronic kidney disease (CKD) patient groups and 
the healthy control group (25).

Table 2.  Mean, standard deviation, and correlation of parameters affecting the quality of life in patients 
undergoing hemodialysis treatment.

**  α=0.01; * α=0.05; p=0.002; R2=22.8.

Variables Average standard deviation Correlation (R)
mental health 5.78 3.08 0.49**
Disease limitations 7.29 3.56 0.33*
social support 13.12 5.29 0.50**
Medication management 38.88 6.59 0.16
Life management 17.97 4.65 0.26
self-management 30.46 4.13 0.08
Emotional role 19.93 4.60 0.15
Family support 13.80 2.88 0.33*
Personnel and nursing 121.08 15.08 0.24
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the patient's quality of life and improved their treatment 
process (26). Hong et al examined 89 patients with acute 
kidney injury who were undergoing long-term treatment, 
and their results showed that modern nursing methods 
along with self-management training facilitated their reco-
very process (27). In general, continuity of care and self-
management has become a new therapeutic strategy to 
increase the confidence of hemodialysis patients in-home 
treatments. The results of this study also showed that self-
management interventions are effective in improving the 
quality of life of dialysis patients due to the shortage of 
personnel and nurses, which is consistent with the results 
of Wong et al (28). Also, Kemmerer et al. have introduced 
the active participation of patients and the continuous 
cooperation of patients and health care providers as a suc-
cessful strategy to achieve treatment goals in hemodialy-
sis patients (29). It should be noted that hemodialysis is a 
special condition caused by a wide range of other diseases. 
Therefore, the degree of disease control is influenced by 
other diseases, which should be taken into account in 
the self-management program. The genotypic frequency 
of polymorphisms is related to the occurrence of kidney 
diseases. In the meantime, investigating the correlation of 
these polymorphisms with chronic kidney disease shows 
that GATM risk allele carriers in the group independent of 
dialysis may have a genetic predisposition to higher crea-
tinine production instead of increasing serum creatinine 
due to kidney dysfunction. Therefore, when using eGFR-
crea to diagnose CKD, clinicians should have information 
about creatinine-enhancing loci.

According to the results of this research, the need for 
proper support from society and family is felt. Also, it is 
necessary to teach self-management solutions to the pa-
tients to ease the problems caused by the treatment pro-
cess.

Acknowledgements
The authors are thankful to the higher authorities for the 
facilities provided. 

Statements and Declarations
The author declares that no conflict of interest is associa-
ted with this study.

Authors’ contribution 
This study was done by the authors named in this article, 
and the authors accept all liabilities resulting from claims 
which relate to this article and its contents.

Conflicts of interest
There are no conflicts of interest.

Availability of data and materials
The data used to support the findings of this study are avai-
lable from the corresponding author upon request.

Funding
No funding was received for this study.

References 

1. Luttropp, K., Stenvinkel, P., Carrero, J. J., Pecoits-Filho, R., 
Lindholm, B., & Nordfors, L. Understanding the role of genetic 
polymorphisms in chronic kidney disease. Pediatr Nephrol. 2008; 

23(11), 1941-1949.
2. United States Renal Data System. USRDS Annual Data Report: 

Epidemiology of Kidney Disease in the United States National 
Institutes of Health, National Institute of Diabetes and Digestive 
and Kidney Diseases Bethesda, MD (2020). Available at: www.
usrds.org. Accessed February 8, 2021.

3. Farhad S, Llah I, Babu KS, Wal, S, Tahreem B, Amjad I, Khalid S, 
Saeed Muthanna FM. Detection of anti-erythropoietin antibodies 
in patients with chronic renal failure undergoing hemodialysis. 
Pak J Med Health Sci 2022; 16(1): 1256-1259.

4. Xue JL, Ma JZ, Louis TA, Collins AJ. Forecast of the number of 
patients with end-stage renal disease in the United States to the 
year 2010. J Am Soc Nephrol 2001; 12(12): 2753-2758.

5. Rivara MB, Formica RN, Mehrotra R. Advancing American Kid-
ney Health—new opportunities for collaborative care. Am J Med 
2020; 133(7): e335-e337.

6. Royani Z, Rayyani M, Behnampour N, Arab M, Goleij J. The 
effect of empowerment program on empowerment level and self-
care self-efficacy of patients on hemodialysis treatment. Iran J 
Nurs Midwifery Res 2013;18(1): 84.

7. Himmelfarb J, Ikizler TA. Hemodialysis. N Engl J Med 2010; 
363(19): 1833-1845.

8. Campo S, Lacquaniti A, Trombetta D, Smeriglio A, Monardo P. 
Immune System Dysfunction and Inflammation in Hemodialysis 
Patients: Two Sides of the Same Coin. J Clin Med 2022;11(13): 
3759.

9. Blagg CR. The 50th anniversary of long-term hemodialysis: Uni-
versity of Washington Hospital, March 9th, 1960. J Nephrol 2011; 
24: S84-8.

10. Chand DH, Swartz S, Tuchman S, Valentini RP, Somers MJ. Dia-
lysis in children and adolescents: the pediatric nephrology pers-
pective. Am J Kidney Dis 2017; 69(2): 278-286.

11. Assimon MM, Pun PH, Wang L, Al-Khatib SM, Brookhart MA, 
Weber DJ, Winkelmayer WC, Flythe JE. Azithromycin use in-
creases the risk of sudden cardiac death in patients with hemodia-
lysis-dependent kidney failure. Kidney Int 2022; 102(4): 894-903.

12. Stahl A, Havers-Borgersen E, Oestergaard L, Petersen JK, Bruun 
NE, Weeke PE, Kristensen SL, Voldstedlund M, Koeber L, Fos-
boel ELAssociation between hemodialysis and patient characte-
ristics, microbiological etiology, cardiac surgery, and mortality in 
patients with infective endocarditis: a nationwide study. Eur Heart 
J 2022; 43(Supplement_2): ehac544-1666.

13. Misra M. Basic mechanisms governing solute and fluid transport 
in hemodialysis. Hemodial Int 2008; 12: S25-S28.

14. Vaziri ND. Understanding iron: promoting its safe use in patients 
with chronic kidney failure treated by hemodialysis. Am J Kidney 
Dis 2013; 61(6): 992-1000.

15. Denhaerynck K, Manhaeve D, Dobbels F, Garzoni D, Nolte C, De 
Geest S. Prevalence and consequences of nonadherence to hemo-
dialysis regimens. Am J Crit Care 2007;16(3): 222-235.

16. Medical B. Medical gallery of Blausen medical 2014. Wiki J Med 
2014; 1(2): 1-79.

17. Cukor D, Peterson RA, Cohen SD, Kimmel PL. Depression in 
end-stage renal disease hemodialysis patients. Nat Clin Pract 
2006; 2(12): 678-687.

18. Hakim RM, Levin N. Malnutrition in hemodialysis patients. Am J 
Kidney Dis1993; 21(2): 125-137.

19. Mirzaei AR, Shakoory-Moghadam V. Bioinformatics analysis and 
pharmacological effect of Stevia rebaudiana in the prevention of 
type-2 diabetes. Cell Mol Biomed Rep 2022; 2(2): 64-73.

20. Koury MJ, Agarwal R, Chertow GM, Eckardt KU, Fishbane S, 
Ganz T, Haase VH, Hanudel MR, Parfrey PS, Pergola PE, Roy-
Chaudhury P, Tumlin JA, Anders R, Farag YMK, Luo W, Minga 
T, Solinsky C, Vargo DL, Winkelmayer WC. Erythropoietic ef-



29

Xiaoxiao Qu and Peng Shen / Quality of life of hemodialysis patients, 2023, 69(1): 25-29

fects of vadadustat in patients with anemia associated with chro-
nic kidney disease. Am J Hematol 2022; 97(9): 1178-1188.

21. Osmanovic E, Cerkezovic M, Jagodic A. Blood Count Under the 
Effect of Erythropoietin (EPO) in Patients with Chronic Hemo-
dialysis. Am J Intern Med 2022; 10(1): 8-12.

22. Gómez F, De La Cueva R, Wauters JP, Lemarchand-Béraud T. 
Endocrine abnormalities in patients undergoing long-term hemo-
dialysis: the role of prolactin. Am J Med 1980; 68(4): 522-530.

23. Torres A, Lorenzo V, Hernández D, Rodríguez JC, Concepción 
MT, Rodríguez AP, Hernández A, de Bonis E, Darias E, Gon-
zález-Posada JM, et al. Bone disease in predialysis, hemodialysis, 
and CAPD patients: evidence of a better bone response to PTH. 
Kidney Int 1995; 47(5): 1434-1442.

24. Ahmadmehrabi S, Tang WW. Hemodialysis‐induced cardiovascu-
lar disease. Semin Dial 2018; 31(3):258-267.

25. Šalamon, Š., Bevc, S., Ekart, R., Hojs, R., & Potočnik, U. Po-

lymorphism in the GATM locus associated with dialysis-inde-
pendent chronic kidney disease but not dialysis-dependent kidney 
failure. Genes 2021; 12(6), 834.

26. Li L, Ma Z, Wang W. Influence of continuity of care on the self-
care ability of kidney transplant recipients after discharge. Ann 
Palliat Med 2020; 9:1958–64.

27. Hong WZ, Haroon S, Lau T, Hui SH, Ma V, Goh JX, et al. Conti-
nuity of care program to facilitate recovery following severe acute 
kidney injury. J Nephrol. 2019; 32:605–13.

28. Wong FKY, Chow SKY, Chan TMF. Evaluation of a nurse-led 
disease management programme for chronic kidney disease: a 
randomized controlled trial. International journal of nursing stu-
dies, 2010; 47(3): 268-278.

29. Kammerer J, Garry G, Hartigan M, Carter B, Erlich L. Adherence 
in patients on dialysis: strategies for success. Nephrol Nurse 
2007; 34(5): 479.


