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ABSTRACT 

Introduction 

Chronic Renal Failure (CRF) is a gradual worsening of renal function in which the body is 

unable to maintain metabolic and fluid resulting in uraemia which further leads to 

cardiovascular diseases which is the major cause of mortality in haemodialysis patients. 

Haemodialysis is an alternative way of treatment in chronic renal failure patients. In 

haemodialysis process, blood is removed from the body and filtered through a membrane 

known as dialyzer, and then filtered blood is returned back to the body. 

 Objective 

To explore the knowledge of magnitude of infectious complications in haemodialysis patients 

such as uraemia, cardiovascular diseases, hyperphosphatemia and hyperuricemia and 

oxidative stress, pneumonia, UTI, etc. 

Conclusion 

Over the past few years, the complications mentioned above are associated with 

haemodialysis. The major cause of death is uremia and cardiovascular disease. Other than 

this the morbidity and mortality in haemodialysis patients is viral and bacterial infections. 

Parents, dietitian and caregivers should be aware of infectious disease. There are several 

other factors such as high serum phosphate concentrations, oxidative stress are also the major 

complications which arises in haemodialysis patients in the duration of the process. 

Keywords: Magnitude, complications, haemodialysis, cardiovascular disease, uraemia. 

INTRODUCTION 

Chronic Kidney Disease (CKD) is currently a most common problem related to health(1,2). It 

is slow, progressive and irreversible loss of kidney function(3). According to the National 

Kidney Foundation, 4.5% of the UnitedStates population (more than 14 million people)suffer 

from CKD(4).New classification systemsstandardize categories for the variousstages of 

kidney damage.Now a days, haemodialysis is the most common treatment for CKD patients. 

Despite the benefits of haemodialysis in increasing the life of patients, the therapy results in 

serious organic changes(5). It has many complications which are infectious and life 

threatening too. The mortality in patients on haemodialysis remains higher in general 
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population. Patients treated with hemodialysis (HD) have a high incidence of infectious 

complications that contributes to morbidity and mortality. 

As patients have disruption of the cutaneous protective barrier by the vascular access used in 

haemodialysis patients is main factor contributing to the increased risk of infection. 

Biochemical parameters investigations give the evidence that patients receiving 

haemodialysis have defects in cellular immunity, neutrophil function etc.(6-10). Various 

reports implicate the vascular access is up to 48-73% of all bacteraemia in haemodialysis 

patients. High proportions of infections related to the vascular access are caused by 

staphylococcal organisms, which carry high rates of mortality. 

The United States Renal Data System(USRDS) showed that for the years of 91 and 92, have 

12% of deaths in haemodialysis patients in US(11). 

From National Registries(12-14), there are various reports of data, cohorts of haemodialysis 

patients(15,16) and previous other studies reviewed by Khan and Catto(17) gives the 

percentage of deaths attributed to infection. These all studies suggested that infection is the 

main cause of death. Data taken from USRDS in 1995 Annual Data Report(18) indicate that 

12%of haemodialysis patients died due to infection. 

The National Data from USRDS of 1991 and 1992(19) indicate that HD patients age of 

20,76% of deaths caused by Septicaemia, 16% were by pulmonary infections and 4% were by 

AIDS. The cause of septicaemia or sepsis is due to Vascular access and it was 12%, 

peritonitis in 5% etc. 

Keane et.al (20) reviewed that, 851 HD patients were observed over a total of 15,486 

treatment methods between 1982 and 1985(21). The study found that 25% of deaths primarily 

caused by infections. Infections may present as blood -borne in other organs. 

Sarnak and Jaber (22) compared annual mortality rates caused by sepsis in patients with End 

Stage Renal Disease(ESRD) with that in general population. 

Among the most common complications are infectious endocarditis, septic arthritis, epidural 

abcess, septic pulmonary emboli and osteomyelitis(23-25,26-29). 

The large group of CKD patients are affected by cardiovascular disease as well as infectious 

complications. Infection is an inflammatory state and as such may be implicated in the 

development of atherosclerotic disease(30-32) and the risk of the developing CVD is 

increased in the 6 months after an infection. 

The CKD patients having infections because of Uraemia and increases the risk of bacterial 

infections. Factors contributing to neutrophil dysfunction include malnutrition, trace elements 

deficiencies, iron overload, impaired glucose metabolism, hyperparathyroidism and uremic 

retention solutes. 

The studies suggest that ESRD patients have a higher risk of bacterial infections and that the 

three most common infections complications are Urinary Tract Infection(UTI), pneumonia 

and sepsis. 
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Infectious Complication of Haemodialysis Patients 

There are many factors that cause infections in haemodialysis patients. But the most common 

are three of them that is UTI, pneumonia and sepsis. The higher UTI infection in CKD patient 

is incidence of urinary obstruction(33). Patientswith ESRD treated by dialysis have 

higherannual mortality rates caused by sepsis compared with the general population(34). 

Increasing age (RR=1.17) per 10 years P=0.7)was associated with an increased risk of 

infectious death. 

The evaluation of controlling demographic and co-morbid factors, dose of independent effect 

was measured in Kt/V, where K is dialyzer clearance of urea, t is dialysis time and V is 

volume of distribution of urea, approximately equal to patient’s total body water. 

Analysis found that each 0.1 higher Kt/V the risk of death due to infection was 8% 

lower(RR=0.92, P=.05), it suggests that higher dose of dialysis may decrease death caused by 

infection(35). 

Patients on HD are exposed to several infectious risk as majority of patients went for 

hospitalization at least once in a year(36). Sepsis patterns are quite different when comparing 

the non-CKD,CKD and dialysis patients(37). The hospitalization rate is 10 times greater in 

dialysis patient that in non-CKD patients. 

CONCLUSION 

As HD itself is a complicative procedure because of biochemical parameter. It should be 

monitored by regular follow up. During dialysis process Sodium, Potassium and Phosphorus 

should be monitored with a strict dietary recommendation. Therefore, in HD process 

infectious complications are also risk factors for mortality.  

The major cause of morbidity and mortality among patient who are on HD for long time is 

bacterial and viral infections. 

The main infectious complications are three of mentioned above that is UTI, Pneumonia and 

Sepsis. The other factors are uraemic toxicity , Protein Energy Wasting(PEW), Oxidative 

stress. 

The patient itself and his family should be provide awareness on infectious complications 

time to time as it was major cause of mortality in HD patient. 

 

ACKNOWLEDGEMENT 

 GRANTS AND FUNDING 

The author declare that they have no relevant grants and funding. 

 COMPETING INTEREST 

All author confirms that there was no conflict of Interest. 

REFERENCES 

1. Ryan TP, Sloand JA, Winters PC, Corsetti JP, Fisher SG. Chronic kidney disease 

prevalence and rate of diagnosis. Am J Med. 2007;120:981-6. 

2. SBN (SociedadeBrasileira de Nefrologia). Censos - 2002; 2004; 2005; 2006; 2007; 

2008; 2009. [cited 2011 dec 13]. Available from: http://www.sbn.org.br. 

http://www.sbn.org.br/


Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 4, 2021, Pages. 3391 - 3395 

Received 05 March 2021; Accepted 01 April 2021.  
 

3394 
 
http://annalsofrscb.ro 

3. Romão Jr. JE. Doença renal crônica: definição, epidemiologia e classificação. J Bras 

Nefrol. 2004;26:1-4. 

4. National Kidney Foundation: K/DOQI clinical practice guidelines for chronic kidney 

disease: Evaluation, classification, and stratification. Kidney Disease Outcome 

Quality Initiative. Am J Kidney Dis 39:S1-S246, 2002. 

5. Araújo IC, Kamimura MA, Draibe SA, Canziani MEF, Manfredi SR, Avesani CM, 

Sesso R, Cuppari L. Nutritional parameters and mortality in incident hemodialysis 

patients. J Renal Nutr. 2006;16:27-35. 

6. Vanholder R, Ringoir 5: Infectious morbidity and defects of phagocytic function in 

end-stage renal disease :Areview. J Am Soc NephroI3:1541-1554, 1993 

7. Descamps-Latscha B: Infection and immunity in endstage renal disease, in Henrich 

WL (ed): Principles and Practice of Dialysis. Baltimore, Williams and Wilkins, 1994, 

pp 209-224 

8.  Miller T, Ormrod D, Collins J: Host defense and infection in dialysis patients, in 

Nissen son AR, Fine RN, Gentiel DE (eds): Clinical Dialysis. East Norwalk, Appleton 

and Lange, 1990, pp 559-578 

9. Descamps-Latscha B, Herbelin A: Long term dialysis and cellular immunity: A 

critical survey. Kidney Int 43:5135-142,1993 (suppI41) 

10. Keane WF, Maddy MF: Host defenses and infectious complications in maintenance 

hemodialysis patients, in Maher JF (ed) : Replacement of Renal Function by Dialysis. 

Dordrecht, Kluwer, 1989, pp 865-880 

11. BloembergenWE, Port FK:Epidemiological perspective on infections in chronic 

dialysis patients.Adv Ren Replace Ther3:201–207, 27, 1996 

12. United States Rena l Data System : Causes of death, In USRDS 1995 Annual Data 

Report. National Institute of Diabetes and Digestive and Kidney Diseases, Bethesda, 

MD, 1995 

13. Canadian Organ Replacement Register : 1993 Annual Report. Don Mills, Ontario, 

Canadian Institute for Health Information, 1995 

14. Raine AEG, MargreiterR,Brunner FP, et al: Report on management of renal failure in 

Europe, XXII, 1991.Nephrol Dial TranspI7:7-35, 1992 (suppi 2) 

15. Keane WF, Maddy MF: Host defenses and infectious complications in maintenance 

hemodialysis patients, in Maher JF (ed) : Replacement of Renal Function by Dialysis. 

Dordrecht, Kluwer, 1989, pp 865-880 

16. Mailloux LU, Bellucci AG, Wilkes BM, et al: Mortality in dialysi s patients: Analysis 

of the cause s of death  AmJ Kidney Dis 18:326-335, 1991 

17. Khan IH, Catto GRD: Long-term complications of dialysi s: Infection. Kidney 

Int43:S143-148, 1993 (suppl 41) 

18. United States Rena l Data System : Causes of death, In USRDS 1995 Annual Data 

Report. National Institute of Diabetes and Digestive and Kidney Diseases, Bethesda, 

MD, 1995 

19. United States Rena l Data System : Causes of death, InUSRDS 1995 Annual Data 

Report. National Institute of Diabetes and Digestive and Kidney Diseases, Bethesda, 

MD, 1995 



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 4, 2021, Pages. 3391 - 3395 

Received 05 March 2021; Accepted 01 April 2021.  
 

3395 
 
http://annalsofrscb.ro 

20. Keane WF, Maddy MF: Host defenses and infectious complications in maintenance 

hemodialysis patients, in Maher JF (ed) : Replacement of Renal Function by Dialysis. 

Dordrecht, Kluwer, 1989, pp 865-880 

21. Keane WF, Maddy MF: Host defenses and infectious complications in maintenance 

hemodialysis patients, in Maher JF (ed) : Replacement of Renal Function by Dialysis. 

Dordrecht, Kluwer, 1989, pp 865-880 

22. Sarnak MJ, Jaber BL: Mortality caused by sepsis in patients with end-stage renal 

disease compared with the general population. Kidney Int 58:1758–1764, 2000 

23. Kessler M, Hoen B, Mayeux D, et al: Bacteremia in patients on chronic hemodialysis: 

A multicenter prospective survey. Nephron 64:95–100, 1993 

24. Marr Ka, Kong L, Fowler VG, et al: Incidence and outcome of Staphylococcus 

aureus bacteraemias in haemodialysis patients.Kidney Int 54:1684-1689,1998 

25. Quarles LD, Rutsky EA, Rostand SG: Staphylococcus aureus bacteremia in patients 

on chronic hemodialysis. Am J Kidney Dis 6:412–419, 1985 

26. Robinson DL, Fowler VG, Sexton DJ, et al: Bacterial endocarditis in hemodialysis 

patients. Am J Kidney Dis 30:521–524, 1997 

27. Obrador GT, Levenson DJ: Spinal epidural abscess in hemodialysis patients: Report 

of three cases and review of the literature. Am J Kidney Dis 27:75–83, 1996 

28. Peacock SJ, Curtis N, Berendt AR, et al: Outcome following haemodialysis catheter-

related Staphylococcus aureus bacteraemia. J Hosp Infect 41:223–228, 1999 

29. Kovalik E, Albers F, Raymond J, Conlon P: A clustering of cases of spinal epidural 

abscess in hemodialysis patients. J Am Soc Nephrol 7:2264–2267, 1996 

30. Ross R: Atherosclerosis—An inflammatory disease. N Engl J Med 340:115-126, 1999 

31. Ridker PM, Cushman M, Stampfer MJ, et al: Inflammation, aspirin, and the risk of 

cardiovascular disease in apparently healthy men. N Engl J Med 336:973-979, 1997 

32. Ishani A, Collins AJ, Herzog CA, et al: Septicemia, access and cardiovascular disease 

in dialysis patients: The USRDS Wave 2 study. Kidney Int 68:311-318, 2005 

33. Ishani A, Collins AJ, Herzog CA, et al: Septicemia, access and cardiovascular disease 

in dialysis patients: The USRDS Wave 2 study. Kidney Int 68:311-318,2005 

34. Sarnak MJ, Jaber BL: Mortality caused by sepsis in patients with end-stage renal disease 

compared with the general population. Kidney Int 58:1754-1764, 2000 

35. Bloembergen WE, Port FK,Held PI, et al: The relationship of dose ofhemodialysis and cause-

specific mortality. Presented at the Network Forum meeting, Orlando, FL, October 26, 1994 

36. U.S. Renal Data System: USRDS 1997 Annual Data Report. Bethesda, Maryland, National 

Institutes of Health, National Institute of Diabetes and Digestive and Kidney Diseases, 1997 

37. U.S. Renal Data System: USRDS 2003 Annual Data Report. Bethesda MD, National 

Institutes of Health, National Institute of Diabetes and Digestive and Kidney Diseases, 2003 

 


