
 

Serum Beta-2-microglobulin as a Marker of Renal  
Dysfunction in Pediatric Patients with Sickle Cell Disease 

 

Thesis  
Submitted for Partial Fulfillment of   

 Master Degree in Pediatrics 

 

Presented By 
Ahmed Abd El-Kader Ahmed Mousa  

M.B.,B.CH.    

Supervised By 

Prof. Dr./ Amal El-Beshlawy  
Professor of Pediatrics,  

Faculty of Medicine – Cairo University 
 

Prof. Dr. / Amal Moustafa Hagras 

 Professor of Pediatrics,  

Faculty of Medicine –Cairo University 
 

Dr. / Mona Kamal El-Ghamrawy 

Assistant Professor of Pediatrics,   

Faculty of Medicine – Cairo University 
 

 
Faculty of Medicine 

Cairo University  
2013  
  
  
  



 
  

فى الكلى على خلل وظائف  كمؤشر ٢-میكروغلوبین بیتادراسة 
  یھ المنجلالأنیمیابالأطفال المصابین 
  

  مقدمة منرسالة 
  أحمد عبد القادر أحمد موسي /طبیب

  بكالوریوس الطب والجراحة
  

  الأطفال  طبطئة للحصول على درجة الماجستیر فىتو

  
  

  تحت اشراف
  ل البشلاويامآ /أستاذ دكتور
   طب الأطفالأستاذ 

  القاھرة جامعة -كلیة الطب 
  
  
  

   أمل مصطفي ھجرس / أستاذ دكتور
   طب الأطفالأستاذ 

  القاھرة جامعة -كلیة الطب 
  
  

   مني كمال الغمراوي / ةدكتور
  طب الأطفال  مساعدأستاذ

  القاھرة جامعة -كلیة الطب 
  
  
  
  
  
  

  كلیة الطب
  القاھرةجامعة 

٢٠١٣  



 Acknowledgement 
 

First, all thanks to ALLAH for blessing this work until it has 

reached its end, as a little part of his help throughout life. 

I would like to express my great gratitude to Prof. Dr. Amal El-

Beshlawy Professor of Pediatrics, Faculty of Medicine, Cairo 

University I am greatly indebted for her wisdom, advice, cooperation and 

encouragement in the preparation of the work.  

I would like to express my great gratitude and profound 

appreciation to Prof. Dr. Amal Moustafa Hagras Professor of 

Pediatrics, Faculty of Medicine, Cairo University for her remarkable 

suggestions, valuable comments which help me to complete this work.  

I would like to express my appreciation to Dr. Mona Kamal 

El-Ghamrawy  Assistant Professor of Pediatrics, Faculty of Medicine, 

Cairo University for her continuous encouragement, close supervision, 

meticulous and valuable revision all through the work. Her valuable 

comments were the cause to complete this work properly.  

I would like to acknowledge the advice and help of Dr. Amina 

Abd el-salam Lecturer of Pediatrics, Faculty of Medicine, Cairo 

University for her great support to me and for the great effort she made to 

make this work come to light, many thanks for her kindness and support.  

I deeply thank Dr. Dalia Ahmed Hamed Lecturer of Clinical 

pathology, Cairo University for her generous effort.  

Great thanks to all staff members of the Pediatrics, Faculty of 

Medicine Cairo University for their support, I want also to express my 

gratitude towards our kind patients who let us hope to complete this work. 

Ahmed Abdel-Kader 



TABLE OF CONTENTS 
 Subject Page 

 INTRODUCTION  1 

 AIM OF THE WORK 4 

 REVIEW OF LITERATURE  4 

 Sickle cell disease 4 

  Definition………………………………………….. 4 

  Genetics…………………………………………… 4 

  Molecular basis……………………………………. 7 

  Pathophysiology…………………………………... 8 

  Epidemiology……………………………………... 12 

  Clinical diagnosis…………………………………. 15 

  Laboratory diagnosis……………………………… 29 

  Management………………………………………. 37 

 Sickle Cell Nephropathy 50 

  Overview………………………………………….. 50 

  Pathophysiology………………………………….. 51 

  Renal abnormalities in SCD………………………. 54 

  Prevention and treatment strategies for SCN…….. 64 

 Beta 2-Microglobulin 69 

 Subjects and methods 77 

 Results  87 

 Discussion  101 

 English summary 110 

 Conclusion and Recommendation 112 

 References 114 

 Arabic summary  

 

 

 

 

 

 

 



LIST OF TABLES 

No Table Page 

1 Different types of sickle-cell disease 6 

2 Items of the severity index with different weighting 

systems……………………………………………… 

 

36 

3 Guide to outpatient follow-up of children and adolescents 

with sickle cell disease…………………………….… 

 

38 

4 Indications for blood transfusion in sickle-cell disease 41 

5 Selected agents that may be beneficial in sickle cell 

disease………………………………………………. 

 

43 

6 Recommended schedule of pneumococcal immunization 

in previously unvaccinated children with sickle cell 

disease………………………………………………. 

 

 

49 

7 Recommended schedule for catch-up pneumococcal 

Immunization for previously vaccinated children 

with sickle cell disease……………………………… 

 

 

49 

8 Recommended investigations for patients with haematuria 60 

9 Demographic and clinical characteristics of the studied 

cases………………………………………………… 

 

88 

10 Drug Therapy among the studied patients at the time of 

enrollment…………………………………………… 

 

89 

11 Hematological laboratory data…………………………… 90 

12 Liver functions and serum electrolytes among the studied 

cases…………………………………………………. 

 

91 

13 Markers of renal integrity and functions………………… 92 

14 Incidence of impaired renal function in the studied 

patients………………………………………………. 

 

93 

15 Urinary symptoms and urinalysis……………………….. 93 

16 Comparison between cases and controls………………… 94 

17 Correlations of GFR and creatinine clearance with other 

variables…………………………………………….. 

 

96 

18 Clinical and laboratory data for participants according to 

gender………………………………………………. 

 

97 

19 Clinical and laboratory data for participants stratified by 

age…………………………………………………… 

 

98 

20 Clinical and laboratory data for participants stratified by 

GFR levels…………………………………………… 

 

99 

21 Area under the ROC curve for Serum beta 2 and 

creatinine in predicting abnormal filtration……. 

 

100 

 

 



LIST OF FIGURES 

 

No Figure Page 

1 Pathophysiology of sickle-cell disease……………………. 9 

2 Global distributions of HbS……………………………….. 13 

3 Clinicopathologic findings in sickle cell anemia………….. 15 

4 Dactylitis in the hands of an infant……………………….. 18 

5 Dactylitis in the feet of a 1-year-old child………………… 18 

6 Pathophysiology of acute chest syndrome…………………. 19 

7 Peripheral blood smear of a patient with sickle-cell anemia 31 

8 A representation of the renal nephron demonstrating the 

regions damaged in sickle cell disease leading to the 

clinical manifestations of sickle cell nephropathy……… 

 

 

51 

9 Beta 2-Microglobulin……………………………………… 69 

10 Sex distribution of study participants ……………………… 89 

11 Demographic data of patients and control groups ……… 95 

12 Markers of renal function among patients and control 

groups 

95 

13 ROC curve of serum creatitinine, beta 2 microglobulin and 

serum cystatin C for prediction of SCD nephropathy…. 

 

100 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



LIST OF ABBREVIATIONS 

ACR 

ACS 

ASS 

AVN 

β2M 

CEC 

CKD 

CSSCD 

DNMT 

ESAs 

GFR 

GVHD 

HbF 

HbS 

HIC 

HJB 

HLA 

HPLC 

ICAM 

IEF 

ISCs 

NO 

PCR 

RBCs 

RPN 

RPN 

SCA 

SCCLD 

SCD 

SCN 

SCT 

SNPs 

TCD 

TM 

UTI 

VCAM 

VEGF 

VOC 

VUR 

Albumin:creatinine ratio   

Acute chest syndrome   

Acute splenic sequestration   

Avascular necrosis of bone   

Beta 2-Microglobulin  

Circulating endothelial cells  

Chronic kidney diseases   

Cooperative Study of Sickle Cell Disease   

DNA methyltransferase   

Erythropoiesis-stimulating agents   

Glomerular filtration rate   

Graft-versus-host disease   

Fetal hemoglobin   

Sickle hemoglobin   

Hepatic iron content   

Howell-Jolly Body   

Human leukocyte antigen   

High-performance liquid chromatography   

Intercellular adhesion molecule  

Isoelectric focusing   

Irreversibly sickled cells   

Nitric oxide.  

Protein:creatinine ratio   

Red blood cells   

Renal papillary necrosis   

Renal papillary necrosis   

Sickle cell anemia   

sickle cell chronic lung disease   

Sickle cell disease   

Sickle Cell Nephropathy  

Sickle cell trait   

Single nucleotide polymorphisms   

Transcranial Doppler ultrasonography   

Thalasthemia major   

Urinary tract infection   

Vascular cell adhesion molecule  

Vascular endothelial growth factor    

Vaso-occlusive crisis   

Vesico-ureteral reflux   

 



                                                                                                                                                     Abstract  
 

  

 
 

 

         ABSTRACT 
 

A retrospective study conducted in Pediatric Hematology Clinic, New 

Children Hospital, Cairo University, from January to April 2013, to assess 

beta-2- microglobulin (B2M) levels in in 68 Egyptian children, aged 1 to 18 

years. Patients were presented in Hematology Clinic with a steady state of 

SCD. Their mean serum B2M was normal (1.92±0.757 ug/ml). Although, 

serum B2M was within the reference range, cases had significantly lower 

serum B2M to the control group. Serum level of B2M was not affected by 

gender and our data clearly demonstrate age independency for serum 

concentrations of B2M. We concluded that serum B2M is not a good marker 

in the detection of early stages of SCD nephropathy in children. The study 

recommends further investigation on a larger scale to determine the 

magnitude of the problem in Egypt.  
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