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Abstract

Diabetic nephropathy is a progressive kidney disease caused by angiopathy
of capillaries in the kidney glomeruli due to longstanding diabetes
mellitus .

This is a case control study conducted during the period from February to
June 2015 in Madani city, alshaheed Elzubair center to determine the
levels of creatinine clearance and HbAlc among Sudanese diabetic
patients, the level of HBALC was estimated by using | Chroma instrument
and serum creatinine was estimated by Jaffe method then the creatinine
clearance was calculated by using Cockcroft Gault formula.

The study includes 100 subjects, 50 of them were diabetes mellitus type 2
and 50 of them were apparently healthy individuals as control group.
Statistical analysis was done by using SPSS, and the results showed a
significant decrease in means of creatinine clearance in diabetic patient,
(85.9+27.8) when compared to control group (138.7+30.5) with (p. value
=0,000). The results also showed the mean of HbAlc was significance
increased in type 2 diabetic (10. 16£2.6) when compared to control group
(05.37+0.6) with (p. value =0,000). The study results also showed a
significance increased of serum creatinine in diabetic patient was
(0.97+0.36) when it compared to control group (0.57+0.11) with (p. value
=0,000). The study results also showed insignificance relationship between
HBA1C and type of treatment insulin, tap respectively (10.2£2.6 , 9.5+
2.9) with (p. value =0,506). ). The study results also showed insignificance
relationship between creatinine clearance and type of treatment insulin, tap
respectively (88.4+£27.2 , 72.6+ 28.5) with (p. value =0,181).

The study results also showed a significant negative correlation (p. value

0.000. r =0.361) between creatinine clearance and age among test group.
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The study also shows a significant positive correlation (p. value 0.004. r =
0.403) between Duration of diabetes militus and HbAlc among test group.
The study also shows a significant negative correlation (p.value 0.000 r =
-0.612) between creatinine clearance and HbAlc among test group.

The study also shows a significant Negative correlation ( P Value
0.001r=-0.414 ) between creatinine clearance and duration of diabetes
milltes .

The study Observed diabetes milltes tybe 2 increase the level of Serum
creatinine and Hbalc and decreased in creatinine clearance also there were
no relationship between the level of creatinine clearance, Hbalc and type
of treatment. Also increase in age and duration of diabetic patients
decrease the level of creatinine clearance also duration of diabetic patients
increase the level of Hbalc, and increase in Hbalc decrease the level of

creatinine clearance.



A Al adls

4581 4 geall G il JBie) (8 oy 7 )die (5 1S G e 8 g Sl (g 1SN S V)
8l (8 Al Hall aai Al gla die ) il yial Alial) axy (5 Sl (e (e iy sl
eV el 3S5e Feds Ade B 22015 siise sed G 22015 A sl el (e
G Al ddailly o Sl Gnslsandl caandl (B ailh S (6 e paal
dassl 53 apaad) & il S5 | chroma Jles ol 5o o 0385 o3 (5 Sl (508 el
(uazi100 e dul )l ciled Abtaad) aladiuly 4 K0 dgeatll Qlus &5 &5 Gilall 48,k
Jae i dhalin de geasS slaal (500 505 S ¢ sl S elall Gulias aeie 50
dplan) AVa (63 Juals il Gf il Conca sl 385 SPSS gl s ddad 53 Slan) Jlas
0.000 4alkaall 43 sixall dadll ddaliall de sanall po 45 )e 455Kl dptiaill lawgia b
sy <lllia )5 (30.5 £ 138.7) (27.8 £85.9 ) (s sbamall <ol ,ai¥) & oall Jaus il
el Adaliall de ganall pe A5l oSl G ol saedl Jangie 8 dgiliaal AVa il
(2.6210.16) obrdl Gla) + gleall Lugidl 0000 Akl 4 el
.(0.6%5.37)

e ganall aa A i Juaal) 8 Gty KU das gia (8 dilanl AV 3 305 lila i
@bl Gl + sl Lugdly 0.000 ddlhall A sl dedll Aol
AYa il Ade elllia (ud 4l Al il i Gl (0.1140.57) (0.3620.97)
<0.506 4allaall 4 sinall dadll aadiisall Z3hall & gy (5 Sl G sB sanedl (o diliasl
Ao lllia (ud 4df A jall Cinia 5f SIS el Gl gud) e gan (2,949.5) (2.6+10.2)
0.181 Aallaall &y sinall Aol axiisall #3lall & 51 Ay sl diaill G Ailiaal AV il
Bhe @llia ol Lad Aul )l il Wi ol gl e son (27.2488.4) (28.572.6)
3 sinall dall 308l de ganall 8 jeall s Ay lSH Bpiatl) G Adlianl AV <) Al
AYa ld ey Ade ellin ) Leayl dul jall caa sl 0,361 4wl 0.000 Adladl)
Ayl 0.004 Akl 4 sinall dagll G pall 320 (5 Sl G 5B sangll (0 dilias)
3K il Adlean) AV 3 Al dDe @lllia o Lead A jall s 6l 0.403
L A jall Cama gl 0,612 Al 5 0.000 o sinall dillaal) Al (5 Sl (516 sasel
) ddllaal | el (n yall Baa g A oK1 ) Aieail) fp dgilan) AY Cld dply ABDe Sl )
0.441 4Ll 0.001 4 sinal

\4



O 9B saned) Jama (A 83L 5 ) g2 SO g gl (5 Sl e Ol Al & el

Jara (n ABle dlllia gl adly 40 Lpatll (3 Glaliy Jeadl) il S5 (5 Sl

I Oass el Baay el 3305 Ols Zolall g iy A slKU Adiatll g (5 pSull (sl el

adl s oSl OB saned) Jame e 23 sl 320 85 Ol s Apll) Agatll B (lass
A 1SN Adail) Gl LalS (g Sl 0 588 sangll ol LalS

VI



List of Contents

“ Table Page No.
4N I
Dedication 1
Acknowledgment Il
Abstract V
Al Al aldiig VI
List of content IX
List of Tables X
List of Figures XI
Abbreviations Xl
Chapter One
Introduction and literature review
1. Introduction and literature review 1
1.1. Introduction 2
1.2. Literature review 3
1.2.1. Diabetes mellitus 3
1.2.1.1. Types of diabetes mellitus 5
1.2.2.2. Complications of diabetes mellitus 6
1.2.2.3 Acute complication of diabetes mellitus 8
1.2.2. Glycated haemoglobin 10
1.2.3. Serum creatinine 11
1.2.4. Creatinine clearance 13
1.5. Rationale 14
1.6. Objectives 15
Chapter Two
Materials and Methods
2.1. Materials 17
2.1.1. Study design 17
2.1.2. Study area 17
2.1.3. Study population 17
2.1.4. Samples 17
2.1.5 Ethical consideration 17
2.1.6. Equipments 17
2.1.7. Data analys 17
2.2. Methodology 17

Vil




2.2.1 Estimation of serum creatinine 17
concentration using Jaffe-kinetic method

2.2.2 Calculation of creatinin clearance by The 19
Cockcroft-Gault formul

2.2.3 Estimation of HbAlc method 19
2.2.4. Quality control 19
2.2.4.1. Quality control of jaffe method 19
2.2.4.2 Quality control of Hb Alc method 19

Chapter Three
Results
Results 20

Chapter Four

Discussion, Conclusion and Recommendation

4.1. Discussion 30
4.2. Conclusions 31
4.3. Recommendations 32
References 34
Appendix | 35
Appendix Il 36
Appendix Il 37




List of Tables

Tables Page No.
Table 3.1: Comparison between means of creatinine 24
clearance, serum creatinine and HbA1c in test and control
groups
Table 3.2: The mean of HbA1lc and creatinine clearance in 25
diabetes mellitus patients according to drugs
Table 3.3: Controlled versus uncontrolled diabetes 26
mellitus patients according to the HbA,c




List of Figures

Figure Page No.

Figure3.1: Correlation between creatinine clearance and ag 27

among test group.

Figure3.2: Correlation between Duration of diabetes 28
militus and HbAlc among test group

Figure 3.3: Correlation between creatinine clearance and 29
HbALlc among test group

Figure 3.4: Correlation between creatinine clearance and 30

duration among test group

Xl




Abbreviations

ADA : American Diabetes Association.

BUN : Blood urea nitrogen.

CG : Cockceroft-Gault.

CKD: chronic kidney diseases

CrCl : Creatinine clearance.

CVD : Cardiovascular disease

DCCT: diabetes mellitus complication and control trial
ESKD: end stage kidney disease

g/day :Gram/day.

GDM : Gestational diabetes mellitus

GFR : glomerular flitration raet

HDL : High density lipoprotein.

IDDM: Insulin dependent diabetes mellitus

IFCC: internation federation of clinical chemistry and
laboratory.

MDRD: Modification of diet in renal disease.

mg/dl : Milligram/deciliter.

ml/min : Milliliter/minut

NGSP: National Glyco hemoglobin standardization program.

NIDDM: non Insulin dependent diabetes mellitus

Xl



