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Abstract
Introduction: Hemodialysis (HD) is a complex procedure 
with many specifications and requires adherence to 
a set of particular clinical practice guidelines. These 
guidelines had already been established by globally 
acclaimed renal authorities and their implementation was 
shown to correlate with patients’ morbidity and mortality. 
This study was conducted to evaluate the adherence of 
healthcare professionals to the evidence-based clinical 
practice patterns in Khartoum State HD units.

Methods: A cross-sectional study was conducted 
in Khartoum State HD units during the period from 
September 2010 to January of 2011. Data was collected 
from the healthcare professionals using a specially 
designed checklist. The checklist included the evidence-
based clinical practice guidelines for the HD vascular 
access, HD adequacy, anemia of chronic kidney disease 
(CKD), nutrition, cardiovascular risk assessment, and 
hepatitis B and C virus infection control. Implementation 
of these guidelines was evaluated, and further graded 
using a Likert-type scale.

Results: Four randomly selected HD units were 
included in the study. The rate of implementation of the 
HD vascular access guidelines was 54.8%, adequacy 
guidelines 57%, anemia of CKD 68.8%, nutrition 58.4%, 
cardiovascular risk assessment 57%, and hepatitis B and 
C infection control guidelines was 79.2%. Overall, the 
four HD units assessed showed moderate deviations from 
the practice guidelines of anemia of CKD and hepatitis 
B and C infection control. Extreme deviations from the 
clinical practice guidelines were seen in HD vascular 
access practices, adequacy assessments, nutrition and 
cardiovascular risk assessment.

Conclusion: Hemodialysis services in Khartoum State 
are in need of great improvements regarding adherence 
to protocols and the standards of care.
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Introduction

Worldwide there had been a steady increase in the 
prevalence of patients with end-stage renal disease 
(ESRD), with an estimated annual growth rate of 6% 
[1]. In Sudan the overall prevalence of treated ESRD is 
106 patients per million populations with intermittent 
hemodialysis (HD) being the dominant mode of renal 
replacement therapy available [2]. 

Despite the great improvement in dialysis procedures 
and equipment, HD remains a complicated therapy that 
requires coordinated efforts from the health care team. It 
had been shown that implementation of evidence-based 
clinical practice guidelines is the key to achieve the best 
possible outcomes in dialysis. The quality of delivered 
HD is known to predict HD patients’ morbidity and 
mortality [3, 4]. 

According to previous reports the type of HD vascular 
access used, dialysis adequacy, management of the 
anemia of chronic kidney disease (CKD), cardiovascular 
diseases, patients’ nutritional status and HD associated 
infections are all primary predictors of HD outcomes 
[3-7]. 

Many prospective studies showed that performing regular 
guidelines audits of the key aspects of HD practice 
patterns improves the clinical standards and eventually 
reduces HD patients’ morbidity and mortality [7-9]. So 
far there are no previous reports evaluating where Sudan 
dialysis units stand in adherence to these guidelines. 
This study was conducted to determine the adherence of 
healthcare professionals to the evidence-based clinical 
practice guidelines in Khartoum State HD units.

Adherence of Healthcare Professionals to Evidence-based Clinical Practice 
Guidelines in the Management of Hemodialysis Patients, Khartoum State, Sudan

Hisham Abdelwahab1, Mazin Shigidi2*, Alyaa El-Tohami1, Lamees Ibrahim1

1. Khartoum Teaching Hospital, Ministry of  Health, Khartoum, Sudan.
2. Faculty of  Medicine, University of  Khartoum, Khartoum, Sudan.

* Corresponding author;  Department of Medicine, Faculty of Medicine, 
University of Khartoum, P.O. Box 10179, Khartoum, Sudan; E. mail: 
mazinshigidi@gmail.com.



Arab Journal of Nephrology and Transplantation

100

Abdelwahab, Shigidi, El-Tohami and Ibrahim

Methods
A cross-sectional hospital-based descriptive study was 
conducted in Khartoum State (Khartoum, Khartoum 
North and Omdurman cities) HD units, during the 
period from September 2010 to January 2011. There 
were 13 operational governmental HD units during 
the study period; a stratified, multi-stage systematic 
random sampling was used for selecting a number of 
representative HD units as a study sample. 

The healthcare professionals in the selected HD units 
were targeted. Data was obtained by directly interviewing 
the renal physician in charge and a head nurse from each 
dialysis shift using a specially designed checklist. The 
checklist included details of the practice points that need 
to be implemented in order to fulfil the evidence-based 
clinical practice guidelines for HD vascular access, HD 
adequacy, anemia of CKD, nutrition, cardiovascular risk 
assessment, and hepatitis B and C viral infection control. 
The checklist details are summarized as follows [3, 4, 
7]: 

Hemodialysis vascular access guidelines: Evaluation 
included implementation of the practice points for 
patients’ preparation for a permanent HD access, selection 
and placement of HD access, cannulation of fistulae 
and grafts and use of HD catheters, access monitoring 
and surveillance, detection and diagnostic testing for 
access dysfunction, treatment of fistula complications, 
prevention and treatment of catheter complications, and 
clinical outcome goals (total of 44 items).  

Hemodialysis adequacy guidelines: Evaluation included 
the practice points for initiation of dialysis, measuring and 
expressing the HD dose, methods for blood sampling, the 
minimally adequate dialysis, control of volume and blood 
pressure, preservation of the residual renal function, and 
the quality improvement programs (total 29 items).

Anemia of CKD guidelines: Evaluation included 
the practice points for initiation of anemia work-up, 
anemia evaluation, target hemoglobin and hematocrit for 

erythropoietin therapy, assessment of iron status, target 
iron levels, monitoring of iron status, administration 
of supplemental iron, administration of test dose of 
intravenous iron, oral iron therapy, routes of erythropoietin 
administration, initial erythropoietin therapy, monitoring 
of response to treatment, titration of dose, inadequate 
response to erythropoietin, possible adverse effects related 
to erythropoietin therapy, and blood cell transfusions in 
CKD patients (total 41 items).  

Nutrition guidelines: Evaluation included availability of 
a dietician or nutrition specialist, the practice points for 
patients’ counselling, assessment of nutritional status and 
attending to detected nutritional abnormalities (total 12 
items).

Cardiovascular risk assessment guidelines: Evaluation 
included the practice points for risk factors assessment, 
cardiac imaging, and the management of CKD mineral 
and bone disorders (total 14 items). 

Hepatitis B and C viruses infection control guidelines: 
Evaluation included the practice points for patients’ 
screening, vaccination against hepatitis B virus and 
infected patients isolation (total 9 items). 

Data analysis was done using Statistical Package for 
the Social Sciences version 17.0 (SPSS Inc., Chicago, 
IL) computer software. Dialysis units’ adherence to 
recommended practice points in each guidelines domain 
was expressed as counts and percentages. A Likert scale 
was used to grade the overall adherence to guidelines as 
outlined in Table-1.

Significance testing between proportions was conducted 
where applicable using the Chi square test, with a P value 
of less than 0.05 considered significant.

The study was approved by the ethical committee of the 
University of Medical Sciences and Technology and the 
National Center for Kidney Diseases and Surgery. Prior 
to enrolment an informed consent was obtained from all 
participants.

Results
Four HD units were randomly selected from Khartoum 
State; two units from Khartoum, one from Khartoum 
North and the fourth from Omdurman city. These were 
Dr. Selma Center for Kidney Diseases Dialysis Unit 
(Dr. Selma Dialysis Unit), Khartoum Teaching Hospital 
Dialysis Unit (KTH Dialysis Unit), Kidney Transplanted 
Association Hospital Dialysis Unit (KTAH Dialysis Unit) 
and Omdurman Teaching Hospital Dialysis Unit (OTH 
Dialysis Unit). The four units provide HD services for a 
total of 781 adult patients Table-2. 

Table 1: Applied Likert scale for grading adherence to 
guidelines 

Grade Adherence score

Adherent       > 95 - 100%

Mild deviations               > 80 - 95%
Moderate deviations > 65 - 80%
Extreme deviations > 50 - 65%
Nonadherent ≤ 50%
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Evaluation of adherence to evidence-based clinical 
practice guidelines using the six proposed parameters 
rated Dr. Selma Dialysis Unit as the best unit; it showed 
84.3% adherence rate to the HD vascular access evidence-
based practice points, 73.8% adherence rate to the HD 
adequacy practice points and 84.2% adherence rate to 
the anemia of CKD clinical practice points. Adherence 
to cardiovascular risk assessment and viral hepatitis 
infection control best practice points was 75.8% and 
100%, respectively. Further rating and grading of all 
other dialysis units using the Likert scale is shown in 
Table-3. The superior rating of Dr. Selma Dialysis Unit 

in all aspects was statistically significant, with the P value 
being less than 0.0005. 

The overall mean adherence to the evidence-based 
clinical practice guidelines in all four units is summarized 
in Figure-1, this reflects the clinical practice patterns 
of Khartoum State HD units. According to the applied 
Likert scale, Khartoum State HD units show moderate 
deviations from the anemia of CKD management and 
hepatitis viruses infection control clinical practice 
guidelines; whereas extreme deviations from the HD 
adequacy, vascular access, nutrition and cardiovascular 
risk assessment practice guidelines were seen.

Table 2: Characteristics of the hemodialysis units included in the study

Dialysis units Hemodialysis seats number Hemodialysis patients number

Dr. Selma Center for Kidney Diseases 27 243

Khartoum Teaching Hospital Dialysis Unit 32 210
Kidney Transplanted Association Hospital Dialysis Unit 25 225
Omdurman Teaching Hospital Dialysis Unit 13 103
Total 97 781

Table 3. Adherence to individual guidelines in the studied hemodialysis units

Dr. Selma: Dr. Selma Center for Kidney Diseases Dialysis Unit; KTH: Khartoum Teaching Hospital Dialysis Unit; KTAH: Kidney Transplanted As-
sociation Hospital Dialysis Unit; OTH: Omdurman Teaching Hospital Dialysis Unit; HD: Hemodialysis; CKD: Chronic Kidney Disease; CVS: Cardio-
vascular. P < 0.0005

Guidelines Rate of compliance to guidelines (%)

Dr. Selma KTH KTAH OTH 

Vascular access 35/44 (84.3%)
Mild Deviations

14/44 (32.3%)
Nonadherent

24/44 (43.3%)
Nonadherent

25/44 (59.3%)
Extreme Deviations

HD adequacy               21/29 (73.8%)
Moderate Deviations

11/29 (39%)
Nonadherent

16/29 (56.2%)
Extreme Deviations

17/29 (59.1%)
Extreme Deviations

Anemia of CKD 34/41 (84.2%)
Mild Deviations

21/41 (50.7%)
Extreme Deviation

33/41 (81.6%)
Mild Deviations

20/41 (50.8%)
Extreme Deviation

Nutritional assessment 8/12 (66.7%)
Moderate Deviations

8/12 (66.7%)
Moderate Deviations

4/12 (33.3%)
Nonadherent

8/12 (66.7%)
Moderate Deviations

CVS risk assessment 11/14 (75.8%)
Moderate Deviations

9/14 (62.7%)
Extreme Deviations

7/14 (48.8%)
Nonadherent

6/14 (40.5%)
Nonadherent

Hepatitis B and C control 9/9 (100%)
Adherent

7.5/9 (83.3%)
Mild Deviations

9/9 (100%)
Adherent

3/9 (33.3%)
Nonadherent
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Discussion
In Sudan dialysis replacement therapy is provided 
free of charge for all patients. Due to the continuously 
expanding patient pool and limited resources questions 
remain regarding the quality of care provided [10-13]. 
In this study assessment of adherence to evidence-based 
clinical practice guidelines was used as measure of the 
quality of care in our HD units [14]. The study clearly 
demonstrated the presence of significant deviations in 
practice patterns from the appropriate clinical standards; 
with a mean adherence rate of 62.5%. 

It is crucial to keep in mind that vascular access continuous 
to be a leading cause for hospitalization and morbidity in 
patients with ESRD [4]. Previous studies had reported 
infection as a common cause of death among HD 
patients; accounting for 9.5 to 36% of deaths [15-18]. In 
the studied HD units major pitfalls were seen regarding 
the implementation of vascular access protocols for the 
prevention of catheter related infections. The principal 
steps for diagnosing vascular access infections including 
culture and sensitivity guidelines were rarely followed. 
Moreover, the diagnosis and treatment of these infections 
were mostly empirical. On the other hand, and prior to 
permanent vascular access creation the initial assessment 
and vascular mapping protocols were rarely followed, 
often leading to creation of arteriovenous fistulae 
with poor specifications. Once created, further access 

surveillance and intervention guidelines were rarely 
implemented. 

In most African countries renal services are predominantly 
inaccessible to the poor and those living in urban areas 
with rationing of dialysis replacement therapy for the 
young and only those eligible for kidney transplant 
[12, 19]. According to most guidelines, maintenance 
HD should be delivered thrice weekly with a minimum 
total duration of 12 hours per week, unless supported 
by significant residual renal function [3, 4, 20]. A major 
limitation among our HD units was failure to comply 
with the proposed dialysis dose as most patients were on 
twice weekly HD. The delivered dose of dialysis is often 
measured in all our units using the urea reduction ratio 
[10]. Due to financial constraints these adequacy measures 
were repeated less frequently than that recommended by 
adequacy guidelines, and with poor adherence to the 
strict post-HD blood sampling protocols. 

Dialysis patients require adequate supply of iron and 
erythropoietin. Left untreated, the anemia of CKD can 
lead to increased patients’ mortality and morbidity [21]. 
Moderate deviations were seen in the implementation of 
the anemia of CKD guidelines among our HD patients. 
These included the late initiation of the anemia work-up, 
together with the infrequent testing and monitoring of 
the body iron status. These deviations had often led to 
delayed dose adjustments of both iron and erythropoietin, 
and accordingly poor achievement of the target goals 

Figure 1: Adherence to clinical practice guidelines in Khartoum State HD units
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by most units [22]. It is worth mentioning that iron and 
erythropoietin therapy are not supplemented by the HD 
units and has to be brought by patients; accordingly, 
and due to financial constraints these medications were 
mostly available on interrupted basis. 

Protein- energy malnutrition is common among patients 
on maintenance dialysis therapy, seen in 18% to 70%. 
It remains an essential predictor of patients’ morbidity 
and mortality [23]. Most of the studied HD units in 
Khartoum State showed extreme deviations from 
the proper nutritional practice patterns, including the 
early nutritional assessment and thus early detection 
of abnormalities. The diet specialists available in most 
units were often non-renal-specialized dieticians, they 
require improvements regarding patients’ counselling 
and updating about the appropriate dietary needs for HD 
patients. Most centers lacked regular counselling sessions 
and regular patients’ follow-up. Dieticians’ advice was 
solely given to the newly diagnosed ESRD patients. One 
of the four units evaluated had no dietician, accordingly 
lacking proper counselling sessions and nutritional 
assessment for patients.

Hemodialysis patients are considered to be at high 
risk for developing cardiovascular diseases [24]. Data 
suggest that uremic factors as well as those related 
to renal replacement therapy may be implicated in 
the pathogenesis of heart disease. It is known that 
cardiovascular survival tends to improve following 
kidney transplants, even in high-risk patients [25]. The 
United States Renal Data System reported cardiovascular 
causes as the single most common cause of death among 
HD patients [26, 27]. Assessment of cardiovascular risk 
factors remains a major goal to achieve within the HD 
best clinical practice guidelines. Our HD units showed 
major pitfalls regarding adherence to guidelines. These 
were mostly reflected as the irregular monitoring of serum 
calcium and phosphorus, poor surveillance of parathyroid 
hormone levels and the absence of echocardiographic 
follow-up. 

Standard precautions with additional measures are 
recommended for dialysis units to prevent transmission 
of hepatitis B and C viruses from patient to patient [28]. 
On assessing HD units’ adherence to hepatitis viruses 
infection control strategies, two of our units showed 
100% consistency with the set guidelines. Units that 
failed to comply with the evidence-based practice patterns 
were mostly not performing follow-up screening for 

hepatitis C virus and were having some gaps regarding 
implementation of the hepatitis B virus vaccination 
protocols. 

Looking into individual dialysis units, Dr. Selma 
Dialysis Unit showed mild to moderate deviations 
from the modified evidence-based clinical practice 
guidelines; whereas OTH Dialysis Unit was classified as 
being predominantly non-adherent or showing extreme 
deviations from most guidelines. Dr. Selma Dialysis Unit 
superior performance was related to the better financial 
support provided, presence of a resident vascular surgeon 
together with the high experience, superior level of 
training and competence of the attending staff.

Conclusion
In Sudan a tremendous work had been done to provide 
free dialysis for all eligible patients. This policy had 
been hindered by the expanding patient pool and 
limited financial resources, often leading to lesser 
quality HD services. More campaigns are required to 
raise the awareness on clinical practice guidelines and 
their importance in our HD units. Performing regular 
guidelines audits of the key aspects of HD practice 
patterns is strongly recommended.

References
1. Fresenius Medical Care. ESRD patients in 2007: a 
global perspective. Fresenius Medical Care Deutschland 
GmbH; 2008.

2. Elamin S, Obeid W, Abu-Aisha H. Renal replacement 
therapy in Sudan, 2009. Arab J Nephrol Transplant. 2010 
May;3(2):31-6

3. Port FK, Eknoyan G. The Dialysis Outcomes and 
Practice Patterns Study (DOPPS) and the Kidney Disease 
Outcomes Quality Initiative (K/DOQI): a cooperative 
initiative to improve outcomes for hemodialysis patients 
worldwide. Am J Kidney Dis. 2004 Nov;44(5 Suppl 
2):1-6.

4. National Kidney Foundation. The National Kidney 
Foundation Kidney Disease Outcomes Quality Initiative 
(NKF KDOQI) [internet]. New York: National Kidney 
Foundation, inc; c2008 [cited 2012 Dec 1]. Available 
from: http://www.kidney.org/professionals/KDOQI.

5. European Best Practice Guidelines on Hemodialysis 
(EBPG) [internet]; 2010 [cited 2010 Apr 1]. Available 
from: http://ndt.oupjournals.org/content/vol17/suppl_7/
index.shtml.



Arab Journal of Nephrology and Transplantation

104

Abdelwahab, Shigidi, El-Tohami and Ibrahim

6. Fissell RB, Bragg-Gresham JL, Woods JD, Jadoul M, 
Gillespie B, Hedderwick SA, Rayner HC, Greenwood 
RN, Akiba T, Young EW. Patterns of hepatitis C 
prevalence and seroconversion in hemodialysis units 
from three continents: the DOPPS. Kidney Int. 2004 
Jun;65(6):2335-42.

7. Dialysis Outcomes and Practice Patterns Study 
(DOPPS) [internet]. Arbor Research Collaborative for 
Health. Available from: http://www.dopps.org.

8. Mendelssohn DC, Yeates KE, Ethier J, Trpeski L, Na 
Y, Bragg-Gresham JL, Eichleay MA, Pisoni RL, Port 
FK. DOPPS estimate of patient life years attributable to 
modifiable hemodialysis practices in Canada. Nephrol 
News Issues. 2007 Apr;21(5):69-70, 72, 74-6 passim.

9. Jadoul M, Lameire N, Bragg-Gresham JL, Eichleay 
MA, Pisoni RL, Port FK. Dopps estimate of patient life 
years attributable to modifiable haemodialysis practices 
in Belgium. Acta Clin Belg. 2007 Mar-Apr;62(2):102-
10.

10. Elamin S, Abu-Aisha H. Reaching target hemoglobin 
level and having a functioning arteriovenous fistula 
significantly improve one year survival in twice 
weekly hemodialysis. Arab J Nephrol Transplant. 2012 
May;5(2):81-6.

11. Wahbeh AM, Ibrahim AT, Salah NG. Achievements 
of kidney disease outcomes quality initiative goals in 
hemodialysis patients at Jordan University Hospital. 
Saudi J Kidney Dis Transpl. 2011 Nov;22(6):1275-9.

12. Naicker S. End-stage renal disease in sub-Saharan 
and South Africa. Kidney Int Suppl. 2003 Feb;(83):S119-
22.

13. Sakhuja V, Sud K. End-stage renal disease in India 
and Pakistan: burden of disease and management issues. 
Kidney Int Suppl. 2003 Feb;(83):S115-8.

14. Port FK, Ashby VB, Dhingra RK, Roys EC, Wolfe 
RA. Dialysis dose and body mass index are strongly 
associated with survival in hemodialysis patients. J Am 
Soc Nephrol. 2002 Apr;13(4):1061-6.

15. Lee H, Manns B, Taub K, Ghali WA, Dean S, 
Johnson D, Donaldson C. Cost analysis of ongoing care 
of patients with end-stage renal disease: the impact of 
dialysis modality and dialysis access. Am J Kidney Dis. 
2002 Sep;40(3):611-22.

16. Dhingra RK, Young EW, Hulbert-Shearon TE, Leavey 
SF, Port FK. Type of vascular access and mortality in U.S. 
hemodialysis patients. Kidney Int. 2001 Oct;60(4):1443-
51.

17. Nassar GM, Ayus JC. Infectious complications of the 
hemodialysis access. Kidney Int. 2001 Jul;60(1):1-13.

18. Saad TF. Bacteremia associated with tunneled, 
cuffed hemodialysis catheters. Am J Kidney Dis. 1999 
Dec;34(6):1114-24.

19. Dirks JH, Levin NW. Dialysis rationing in South Africa: 
a global message. Kidney Int. 2006 Sep;70(6):982-4.

20. Tattersall J, Martin-Malo A, Pedrini L, Basci 
A, Canaud B, Fouque D, Haage P, Konner K, Kooman 
J, Pizzarelli F, Tordoir J, Vennegoor M, Wanner C, ter 
Wee P, Vanholder R. EBPG guideline on dialysis 
strategies. Nephrol Dial Transplant. 2007 May;22 Suppl 
2:ii5-21.

21. Lowrie E, Ling J, Lew N, Yiu Y. The relative 
contribution of measured variables to death risk among 
hemodialysis patients. In: Friedman EA, editor. Death on 
Hemodialysis: Preventable or Inevitable? Boston: MA, 
Kluwer Academic Publishers; 1998. p. 121-41.

22. McMahon LP, Dawborn JK. Subjective quality of life 
assessment in hemodialysis patients at different levels 
of hemoglobin following use of recombinant human 
erythropoietin. Am J Nephrol. 1992;12(3):162-9.

23. Marcén R, Teruel JL, de la Cal MA, Gámez C. The 
impact of malnutrition in morbidity and mortality in 
stable haemodialysis patients. Spanish Cooperative Study 
of Nutrition in Hemodialysis. Nephrol Dial Transplant. 
1997 Nov;12(11):2324-31.

24. Beattie JN, Soman SS, Sandberg KR, Yee J, Borzak S, 
Garg M, McCullough PA. Determinants of mortality after 
myocardial infarction in patients with advanced renal 
dysfunction. Am J Kidney Dis. 2001 Jun;37(6):1191-
200.

25. Sarnak MJ, Levey AS. Epidemiology, diagnosis, and 
management of cardiac disease in chronic renal disease. 
J Thromb Thrombolysis. 2000 Oct;10(2):169-80

26. Bleyer AJ, Russell GB, Satko SG. Sudden and cardiac 
death rates in hemodialysis patients. Kidney Int. 1999 
Apr;55(4):1553-9.

27. Schwarz U, Buzello M, Ritz E, Stein G, Raabe G, 
Wiest G, Mall G, Amann K. Morphology of coronary 
atherosclerotic lesions in patients with end-stage renal 
failure. Nephrol Dial Transplant. 2000 Feb;15(2):218-
23.

28. Tokars JI, Arduino MJ, Alter MJ. Infection control 
in hemodialysis units. Infect Dis Clin North Am. 2001 
Sep;15(3):797-812, viii.


