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Abstract

Anemia is a common in patients with chronic renal failure specially in
patients requiring hemodialysis. An important factor in successful
treatment of anemia by giving erythropoietin stimulating agent combined
with supplementary iron. So, iron status must be monitored regularly to
ensure maintenance of adequate iron supplements without adverse effect
of excess iron.

This study aimed to evaluate body iron status in Sudanese patients with
end stage chronic renal failure treated with regular hemodialysis,
recombinant erythropoietin and iron supplement, and correlate iron
profile with age, gender and duration of hemodialysis.

Eighty patients were included in this study from two dialysis centers in
Khartoum states (Ahmed Gasim and Asbab hospitals) . Data collected
using structured interview questionnaire. Hematological parameters were
measured using automated haematology analyzer (sysmex). Serum iron,
total iron binding capacity (TIBC), and Serum ferritin measured using
Bio system 350 semi automated spectrophotometer, and transferrin
saturation percentage was calculated using the results of serum iron and
total iron binding capacity. Data analyzed using statistical package for
social sciences (SPSS).

Seventy five out of eighty patients (93.7%) were received regular
intravenous iron dextran with EPO, and 5 patients (6.3%) were received
oral iron.

Sixty five patients out of eighty (81.2%) were found to have anemia with
Hb concentration <11 g\dl, the mean was 9.69+1.72. While high S.ferritin
level with more than 800 pg\l were found in 71.2% of patients (57\80), of
them the TSAT was > 50% in 27 patients (33.8%). Increase S.ferritin was
statistically significant with duration of dialysis and with increase



intravenous iron doses, result values were 0.017 and 0.040 respectively.
There were no influence of patients age or gender on iron profile.
In conclusion, patients with HDCKD who were treated with intravenous

iron are prone to iron over load.



dalll aldlia

Gl (am pall (8 Aald 5 (e el (o 1SN L8N (e ) gilay Al ia yall e &AL D) yad
el aaall U a8laVl s i Y slae) ey s geall cliata¥) o saliag
Sl Blaal) leal dlanly apaal) Al aa )y ongy Gl Ll i 2Sle 2t 8 age e
A5 ) s Ll Ul () 93 gl (e 48lS A4S

5 5ISI Jaall (e ¢ gilay Al il sl am yall (5ol daa) Alla apis 1) il ) 028 Cags
JaSall 5 Gy s 555 )Y s seall elaainlVly O sallay Gaallly A0l A el (8 (e 3l
(S92l eliain¥) Baa g aia all £ 539 jae aa gl Calall il day j &5 gaaal)
psboall AV A KU dawsd oS pe e Aulall 23 (A Liay e O silad Gpasal o
e el &5 Glial) 505k e Gl pen & (Gl Al 5 4l el i)
Ly o A0S0 5 508l 5 Joaall apaaldl (el 3 385 (GeSamsans) V) pall Jlae aladinly aall
At Gl o3 &8 Al IV 40d (350 st ) Jles aladinly Jeaall (4 585 sl
) Jalat o5 ASH sl Jay 5 e 55080 5 Jemal) apaal il aladinly oyl i gl
Joelaia¥ aslall ilas V) Ao all aladialy

250 Gab e sl Ol s (93.3%) 80 £sana (1o e Ommy gl Al
o waall k15K (6.3%) b8 da e Ged 5 O s SV ae daliiie B ) s
ol 35k

Cus pall 3 e g ilay (81.2% ) 05l & sane (4 (an pe st el o) iall
1,72 £9.69 s siall OIS Cum | siliaal yn 11 e B Ca sl sagdl 3 53 S

& A ol m 580 800 o ST domal) (455 58 (5 siase g i) o iall o3 (o

27 8 (% 50) (o AS) 4asi je aaall a8 4t CIS agia, (80\57)mell (0 %71.2
(33.8%) Uiy

3L ) xas) el slaainV) Bas ae Adbaal Al¥a D) CilS Jiaall o 8l das 33 )
S Je (0.040 50.07 ) i) ad Sl 5 2 )5l Gk e waall dle ja

) il e el g s gl jead il s (S5 ]

Gl g (5 ganll plaainl) Caat e jall (o SN Jldll e sty (Al a yall ) i

sl Ao 33 3l Aase 25l sk pe waally G sallay

Vi



Abbreviations
ACD
AOI
ARF
BFU-E
CBC
CKD
CFU-E
CRF
DMT
DPG
DW

EPO
ERBP
ESA
ESRF
Fe*™
Fe3+
GFR
Hb
HCP
HD

List of abbreviations

Full name

Anemia of chronic disease
Anemia of inflammation

Acute renal failure

Burst forming unit- erythrocyte
Complete blood count

Chronic kidney disease

Colony forming unit- erythrocyte
Chronic renal failure

Divalent metal transport

Di phosphor gluconate
Distilled water

Erythropoietin

European Renal Best Practice
Erythropoietin stimulating agent
End-stage renal failure

Ferrous iron

Ferric iron

Glomerular filtration rate
Hemaoglobin

Hem carrier protein

Hemodialysis

Vil



HDCKD
HIV
IDA

IL

IRE
KDIGO
LMW
MCH
MCHC
MCV
MW

mi
NCC-CC
ng/mi
NICE
NKF-K/DOQI

NHANES I
RBCs
rHUEPO
ROS

R.P.M

R.T

SD

TIBC

TSAT

Heodialysis chronic kidney disease

Human immunodeficiency virus

Iron deficiency anemia

Inter leukin

Iron response element

Kidney Disease Improving Global Outcomes

low molecular weight

Mean cell hemoglobin

Mean cell hemoglobin concentration

Mean cell volume

Molecular weight

Milliliter

National collaborating center for chronic condition
Nanograms per milliliter

National and inistitute for health and care excellence
National Kidney Foundation-Kidney Disease
Outcomes Quality Initiative

National Health and Nutrition Examination Surve
Red blood cells

Recombinant Human Erythropoetin

Reactive oxygen species

Round per minute

Room temperature

Standard deviation

Total iron binding capacity

Transferrin saturation

Vil



List of content

NO Title Page
A verse from the Quran I
Dedication I
Acknowledgment Il
Abstract English vV
Abstract Arabic VI
List of Abbreviations VI
List contents IX
List of tables XIl
List of figures X1
Chapter One: Introduction & Literature Review
1.1 Introduction 1
1.2 Literature review 4
12.1 Hemopoiesis 4
1.21.1 Erythropoiesis 4
1.2.1.2 Hemoglobin 3)
1.2.2 Iron 5
1.2.2.1 Iron metabolism 5
1.2.2.2 Iron transport, storage and recycling 7
1.2.2.3 Iron regulation 8
1.2.3 Erythropoietine 9
1.2.4 Anemia 9
1.24.1 Classification of anemia 10
1.24.2 Signe and symptoms of anemia 10
1.2.4.3 Iron deficiency anemia 11
1.24.4 Anemia of chronic disease 12
1.25 Kidney 13
1.251 Anatomy of kidney 13
1.25.2 Physiology of kidney 14




1.2.5.3 Assessment of renal function 14
1.2.6 Renal failure 15
1.2.6.1 Chronic renal failure 15
1.2.6.2 Stages of CKD 16
1.2.7 Dialysis 16
1.2.7.1 Hemodialysis 16
1.2.7.2 peritoneal dialysis 17
1.2.8 Squeal of chronic kidney disease 17
1.2.9 Anemia of chronic kidney disease 18
1.2.10 Laboratory tests for diagnosis anemia in CKD 20
1.2.11 Treatment of anemia in CKD 21
1.211.1 Erythropoietin stimulating agent 21
1.2.11.2 Iron supplementation 22
1.2.12 Iron overload 23
1.2.13 Previous study 25
1.3 Rational 28
1.4 Objectives 29
Chapter Two: Materials & Methods

2.1 Study design 30
2.2 Study area and Duration 30
2.3 Study population 30
2.4 Inclusion criteria 30
2.5 Exclusion criteria 30
2.6 Data collection 30
2.7 Sample size 30
2.8 Sampling 31
2.8.1 Sample processing 31
2.9 Principles and Procedures 31
2.9.1 CBC(Automated sysmix technique) 31




29.1.1 Methods of sysmex 31
2.9.2 Iron profile 32
2.9.2.1 principle for S.iron 32
29.2.1.1 Test procedure 32
2.9.2.1.2 Reference values 33
2.9.2.2 Principle for TIBC 33
29.2.2.1 Test procedure 33
2.9.2.2.2 Reference values 33
2.9.2.3 Transferrin saturation 34
2.9.2.3.1 Reference values 34
2.9.2.4 Principle for S.ferritin 34
29.24.1 Test procedure 34
2.9.2.4.2 Reference values 34
2.10 Data analysis 35
2.11 Ethical consideration 35
Chapter Three: Results

3 Results 36
Chapter Four: Discussion, Conclusion and Recommendations

4.1 Discusion 47
4.2 Conclusion 50
4.3 Recommendation 51
References

References 52
Appendices

Appendix (I) Materials and Equipment's 60
Appendix (11) Questionnaire 61
Appendix (111) Biosystem 350 63
Appendix (IV) Hemodialysis machine 64

Xl




List of tables

NO Title Page
Table. A Stages of CKD 16
Table 3.1 | Frequency and percentage of patients 39
Table 3.2 | The mean and STD of parameters 39
Table 3.3 | Hb concentration among patients 40
Table 3.4 | Red blood cell morphology 40
Table 3.5 | comparison between CBC parameters and 41
possible factors

Table 3.6 | Comparison between iron profile parameters and 42
possible factors

Table 3.7 | The mean differences of S. ferritin among 42
different duration of hemodialysis

Table 3.8 | comparison between CBC parameters and 43
treatment

Table 3.9 | The mean differences of RBCs count between 43
different EPO groups

Table 3.10 | Comparison between iron profile parameters and 44
treatment

Table 3.11 | Patients groups depending on S.Ferritin and 44

TSAT%

Wl




List of figure

NO Title Page
Figure. A | Iron absorption and metabolism 6
Figure. B | Mechanism of anemia in CKD 19
Table 3.1 | Gender among patients 45
Table 3.2 | Number of EPO vials/month among patients 45
Table 3.3 | Iron doses/month among patients 46

Xl




