
1 

 

 

 

Palestine Health Research 

Results     
nephrology disease 

 

 
 

 

 

 

 

October 2015 

 

The Palestinian National Authority 
       Ministry of Health 
D. G. of Human Resources Development 



2 

 

 
  آ��� ا�دارة ا����� ������ ا���ى ا����
� �� وزارة ا����

ر.      - ,$      �ة ا�+      �وف و(      )ة ا���      �ر 'زا�      & �$      ��ة ا���      % ا��      �� �$      ���ة و!�      �# ا���      �ث ا��      � !�      �  

@;�د!?      � �������      �، و�      � ه      >ا ا��;      �ل 
$      �)4� أن أ,      )م �6      - ���5      �ت و�4      �3# و!�2      ��ت 0      )د �      / ا���      �ث  

" ���     $Bا��� �3�     C!     - ���         " ر �ة، وا��     D     . ع�     F, �     � ����F     $�Gوزارة ا��     �� ا� H     �ا�� �     � &     
�Bأ �ا��      �     ?

ا��$       ?�Mت ا�Mز�       � ����G       >ه� �       � وزارة ا��       ��، K��       �! -       ! %       �L ه       >J ا��C       �3� ا�����       � ���I       ��0ت       

�� وآ�4    & ا��)ا
    � @�R@�    �ث ا��    � !Q    5 �    �ض ا�$    �6ي ��    � �    N �    / أه��    � آ��    �ة، و�    / 
�    K ه    >ا ا���    �                �G��

Sإن (�ء ا �
  ..�0) ه>J ا����Iع @� �C$��� ���� @�,� ا��Gوع ا����� وا�دار

0�      W �4      � �4      �3# و���5      �ت ا���      �ث ا��      � !��      �     ه      >ا �
و,      ) �0�      & ا�دارة ا����      � �����      � ا��      �ى ا���      �

  �      ?;3��4 /      � W      �Xدة ا���G�      C'ا �      B؛ �      / أ�      ,Mـ>وي ا��      � ��6 ا'4��4      & ���      �      ) W      �0 �      ?�,�� W      �0 �      ?��0


� وا���$       �/ �       � ا�5       )��ت ا��       ��� ���2       �ل ����       �J ا����       �د �]     �       Fوا�� \�       F5ا�� �       � �       ?G�]�!4$       �ن و

N��(5@ D��4 ا�>ي ���F$�Gا�.  

  1%0/ رأ-, أ*( )'&%ن. د

  @?3/ <%م >;:29 ا85(ى ا5&23/4

  

  

  

  

  

  

  

  



3 

 

  :ا8:5?@2

���� ا���% ا����� �/ أه- ا�F�4R ا�4$ ���4 ا�� � 
��رC ?� ا�4$ �ن � �ق F C_ آ�آ ^ اRرض � � ه >ا ا��� � و� � ا��� �ر             

0�W �� اRز��� ���أ�Cس ا��?�bت وا���)م وا���Fر، و�� N@ -��4 ا���م � / ر, � وbL �رة ه � �4 �ج       ا�$�@��، و,) آ�ن ا���% ا��
N!'�;� K�  .ا���% ا����� ا��$��� @��5


? )ف إ� W !��� � ا����� � و ا��? �رات � � ا��; �'ت ا�� ��� ا���5�G � و إ
; �د            و -+� � ���0 (?B ��4 آd@ �ف ا���% ا�����


� وا��Mج �/ ا��Rا�,��� �b�Rق ا�Fت ا�$ �6ن   ا�� B���L' �0�;4و �����G@ �@�;�C'ا W�
� 4+�م �2� ,�درا 0�F! e�<ض وآ

N�6����
  .�� [� @��f ���2 د
وأ
�b ��ن ا����ث ا����� 
�6/ أن !��� ������ت ه��� �Lل ا!;�ه�ت ا��Rاض و�0ا�� ا��F5، و3��4# ا�� �ا�# أو ا�� )Mgت   

�6/ أن !��� ������ت ه��� �Lل ����� �   e�<5)ا�?�، وآ�Cا����� وا �
ا����� ا�����، وأ��4ط ا���0
� ا���5��G و!K���6 ا���0


� اD?BRة ا����F، و�iق ا���Q�5 أو!�$�/ ا5�C)ام اRدو
� وا�����Lت، ا��)Mgت ا����F وا�;�ا��L، و�F!.   
      � 

� �/ أB� وkI ���دئ !�b�R � �?�B � ا����رC �ت وI ��ن ا���0�

� ��$;�� و!���- ا���5ة �� ا����ر�C ا�$���L �?4آ�� أ

WI���  .ا������ ا�;�دة �
   ���
�  و�4  / �  � وزارة ا��  �� وإدراآ  � ��  � ��  )ور ا�?  �م ��  F,�  �دة �$  �ر ا�� �وا�  )ور ا���  �ط @�  � �   ����f  $��� e�<  وآ �  ��% ا��

��� آ���ت ا�F^ وا���)�� وا����م ا����F ا�gRى ���� اR@��ث وا��)ر
^ � � ��ا� H وزارة   iو /�XL���� �2�Gأ!��� ا� ^
وا��)ر
ف وا��?�ض @����Fع ا���� �/ Mgل د0- ا���� ا���5��I �G/ ا��bا@\ وا���ا�4/ ا���+�� وا�����ل @?� �/ اB� H���! ا�?)

  .ا�����- ا��F� وا���% ا����
و�4/ �� ا�دارة ا����� ������ ا���ى ا����
� ��4م @��+�- و���@�� ه>ا ا����ط ا���X� �Mg /ل دا�3ة ا���% ا���� ا��� !� �م � �   

  :ه>ا ا��;�ل @ـ
 ا���X�  داg� ��ا�H ا��زارة  ا�(�اف 0�� ه>ا ا����ط •
• N�B�! �?@ ث��@Rا <�G��@ ن�����C �آ/ ا����m� /�XLا��� 
• /�nق ا�������L oG�! �اءات  ا���B� ا��dآ) �/ ا
 !),�H ا�;�4^ اMgR,� �/ اR@��ث •
��6ت ا��زارة •��� W� .ا���Gظ 0
 !�H�n اR@��ث ا��� 
�- ا4;�زه� •
 .!��2� 3��4# ا����ث �>وي ا��M,� وا��?���/ و��2ع ا���ار �� ا��زارة •
 �� ا���3��Lت وا����ر
� ا������� @�R@��ث0 •

� و!�$�/ ا�5)��ت ا�����؟ �F! �� �?;3��4ث و��@Rا J<دة �/ ه�G�C'6/ ا�
 Kوه� آ� _�
��W ا�$rال ا�� /6�  

0�W (��6 ا'4��4&  ��G2 ��4ءs@ ���, e�<�)ا��زارة k,�� /�I (         ،ا� �زارة �!; �ى �  ��5 �ت ا��� �ث ا�� �2�g � @� �ض �
0��? � � / ا�;��� �ت و ا�� �K����@ �)      /�XL ر3�C� ا���B$��� آ�� ,�� ��� �L � ا�� (        � �إ� W 0 )ة ��I ��0ت و, ) @ )أ0s@ �4 )اد �;

             /�
2 ��?� � >وي ا��M, � وا��?�� �/ و2 ��ع ا�� �ار � � ا��$ ���! � Bو3��4;? � و!�2 ��!?� � / ا �������5ت ا��3�C� ا��� ���!
  . ا��F� وا�داري

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



4 

 

Table of Contents 
No. Title page 
1 Leptin status and some biochemical parameters in type 2 diabetic males with diabetic 

nephropathy in Gaza Strip 
5 

2 Parathormone, Calcium and Phosphorus Levels in Hemodialysis Patients at Al-Shifa 
Hospital, Gaza-Palestine 

8 

3 Detection of Anti-Erythropoietin Antibodies among Hemodialysed Patients Treated 
with Recombinant Human-Erythropoietin 

11 

4 Cystatin C and Other Markers of Nephropathy Among Type 2 Diabetic Patients in 
Gaza Strip 

14 

5 Risk Factors of Cardiovascular Disease among Children 
with Chronic Kidney Disease in Gaza strip 

17 

6 Impact of Hemodialysis on Nutritional Status in Patients with End-Stage Renal 
Disease Aged 19-59 Years at Al-Shifa Hospital, Gaza-Palestine 

19 

7 Homocysteine levels in chronic kidney disease 
patients in Gaza Governorate, Gaza Strip 

22 

8 Adequacy of Glycemic Control and Serum Lipid Profile 
in Hemodialysis of Palestinian Patients with 
Diabetes Mellitus 

24 

9 The Role of N-Acetylcysteine or N-Acetylcysteine plus Ascorbic Acid in Prevention 
of Contrast-Induced Nephropathy in High-Risk Patients With Ischemic Heart 
Disease. 

27 

10 Chronic Renal Failure Patients in the Gaza Strip 
"Study in Medical Geography 

29 

11 Renoprotective Effect of Aliskiren Monotherapy and Aliskiren-Pentoxifylline 
Combination vs Other Renin-Angiotensin System Inhibitors in Hypertensive-Diabetic 
Type 2 Patients with Diabetic Nephropathy (Gaza Strip) 

33 

12 Homocysteine and hematological indices in hemodialysis patients 
 at Al-Shifa hospital, Gaza Strip 

36 

13 Effect of Immunosuppressive Drugs on Kidney Function among Kidney Transplanted 
Patients in Gaza Strip 

38 

14 Detection of Some Enzymes and Transferrin as Early Diagnostic Markers 
for Diabetic Nephropathy among Type-2 Diabetic Patients in Gaza 

40 

15 ��� ����	
� و����� ا����ي ا���� ���� ��ى ا���� 42 ا�
�! �ات 
 
 
 
 
 
 
 
 
 
 
 



5 

 

 
Leptin status and some biochemical parameters in type 2 diabetic males with 

diabetic nephropathy in Gaza Strip 

 
By: 

Ayman M. Abu Mustafa 

 
Supervisor: 

Prof. Maged M. Yassin 
 

Islamic University – Gaza 

Gaza-Palestine 
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Abstract  
Background: diabetic nephropathy (DN) is the appearance of persistent clinical albuminuria in an 
individual with diabetes. Although the role of leptin hormone in obesity is well established, its 
status in  DN stages is still unclear and controversial.   
Objective: To assess  leptin status and some biochemical parameters in type 2 diabetic males with 
diabetic nephropathy in Gaza Strip. 
Materials and Methods: Data were obtained  from questionnaire interview, and biochemical 
analysis of blood and urine samples of  150 type 2 diabetic patients.  
ELISA and turbidumetric techniques were used to investigate serum leptin and urinary albumin 
levels respectively. Enzymatic and colorimetric  techniques were used to investigate urea, 
creatinine and lipid profile.  To study DN,  22 macroalbuminuric patients found in the 150 diabetic 
patients were involved. The same number of diabetic patients were selected and classified into 
normo- and microalbuminuric groups. The control group also included 22 non diabetics. All 
groups were matched for age and BMI. 
Results: The average age of the controls was 49.07±6.0 years whereas that of diabetic patients was 
50.6±6.0 years. The educational level, family history and diet were associated with diabetes 
(P=0.000).  About half of patients were diabetics since ≤5 years. The main self-reported 
complications were retinopathy, cardiovascular diseases and neuropathy. The longer the duration 
of diabetes, the higher the percentage of self reported complications. Body mass index (BMI) was 
positively associated with diabetes  (P=0.038). Serum glucose was significantly higher in diabetics 
compared to controls  (179.4±83.0 vs  85.6±14.2 mg/dl, % difference=70.8,  P=0.000). Serum urea 
and creatinine were  lower  in diabetics (24.4±7.9 vs  31.5±7.8  and  0.64±0.19 vs  0.80±0.20 
mg/dl, % differences=25.4 and 22.2,  respectively and P=0.000). Cholesterol, triglycerides and low 
density lipoprotein cholesterol (LDL-C) were significantly higher in diabetics (198.3±38.8, 
230±101.2  and  109.4±37.0  mg/dl)  than controls  (168.1±42.0,  152.2±77.8 and 68±40.1 mg/dl) 
with % differences of  16.5,  41.0  and  24.0 %,  respectively and P=0.000). In contrast, high 
density lipoprotein cholesterol (HDL-C)  was significantly lower in diabetics  (42.9±6.3 vs. 
51.5±10.3mg/dl, % difference=18.2 and P=0.000). Diabetic patients showed higher urinary 
albumin levels and GFR (110.7±179.2 vs  24.3±81.0  mg/g and  163.7±62.0  vs  127.1±343.80 
ml/min/1.73m2 , % difference=128.0 and 25.5, respectively and P=0.000). Urinary creatinine level 
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was  lower in patients (103.4±44.4 vs. 148.0±61.4 mg/dl and, % difference=35.5  and  P=0.547). 
Normo-,  micro- and macroalbuminuric patients were  79(52.5%),  49(32.6%)  and  22(14.7%),  
respectively. Serum leptin was significantly higher in the microalbuminuric  (14.6±11.7 ng/ml) and 
the macroalbuminuric (15.6±13.5 ng/ml) groups compared to control (5.9±4.0 ng/ml) group  
(P<0.05).  Serum glucose, Cholesterol, triglycerides,  LDL-C, urinary albumin were significantly 
higher in diabetic nephropathy patients than controls,  In contrast, serum urea, creatinine, HDL-C 
and urinary creatinine were lower in diabetic  nephropathy patients. For the study population there 
were positive significant correlation between serum leptin and BMI (r=0.410,  P=0.000), duration 
(r=0.251,  P=0.042), serum  glucose (r=0.298,  P=0.005),  cholesterol (r=0.323,  P=0.002),  
triglycerides (r=0.361,  P=0.000),  LDL-C (r=0.248, P=0.02) and urinary albumin (r=0.374,  
P=0.000),  In contrast,  leptin was negatively correlated  with HDL-C  (r=-0.313,  P=0.001)  and 
urinary  creatinine (r=-0.256, P=0.016).   
Conclusions:  Serum  leptin hormone may consider according to  the present funding new  as a  
biomarker  for progression of kidney disease in diabetic nephropathy patients.  
 Key words:  Type  2 diabetes, diabetic nephropathy,  leptin,  biochemical parameters, Gaza Strip.   

 

Conclusions  
1.  Diabetes was found to be associated with education, family history and diet.  
2.  About half of  the patients had diabetes for since less than 5 years.   
3.  The main self-reported complications among patients were  retinopathy, cardiovascular diseases 
and neuropathy. The longer the duration of diabetes, the higher the percentage of self reported 
complications.  
4.  The majority of diabetic patient were overweight and obese. 
5.  Serum glucose, cholesterol, triglycerides, low density lipoprotein cholesterol, urinary albumin 
and GFR  were  significantly higher in diabetic patients compared to controls,  in contrast  serum 
urea, creatinine,  high density lipoprotein cholesterol and urinary creatinine were  significantly 
lower  in diabetics patients.  
6.  The percentages of micro- and macroalbuminuria was higher in patients than in controls (32.6, 
14.7% vs 10.0, 2.0%, respectively).    
7.  Serum leptin levels were significantly higher in micro- and acroalbuminuria  
patients compared to controls.  
8.  Serum glucose, Cholesterol, triglycerides, low density lipoprotein holesterol, urinary albumin 
were significantly higher in diabetic nephropathy patients than controls, In contrast,  serum urea, 
creatinine, high density lipoprotein cholesterol and urinary creatinine were lower in diabetic  
nephropathy patients.  
9.  There were  positive significant correlations between leptin and  body mass index,  diabetes  
duration, serum  glucose,  Cholesterol, triglycerides, low density lipoprotein cholesterol  and  
urinary albumin. On the other hand negative significant correlations were recorded for leptin with  
HDL-C and urinary creatinine.  
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Recommendations  
1.  Management of diabetes mellitus in term of diet and body weight is important to delay the 

development of diabetic nephropathy.  
2.  Frequent monitoring of microalbuminuria and albumin/creatinine ratio to avoid the future 

development of diabetic nephropathy.   
3.  Testing of leptin hormone in diabetic patients to could be help for detect the early stages of 

diabetic nephropathy patient.  
4.  Further studies are needed to emphasis the mechanism of leptin as a biomarker and progenitor 

in different stage of diabetic nephropathy.  
5.  Enhancement of people awareness towards diabetic nephropathy by launching educational 

programs and workshops on diabetes. 
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Parathormone, Calcium and Phosphorus Levels in Hemodialysis Patients at Al-
Shifa Hospital, Gaza-Palestine 
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Hosam M. Abo Shamala 

 

Supervisor 
Prof. Mohammad E. Shubair 

 
 

Islamic University – Gaza 

Gaza-Palestine 

(2008) 

 

 

Abstract 
Background: Many people who have severe chronic kidney disease (CKD) will eventually 
develop kidney failure and will require dialysis. 
The Kidney Disease Outcomes Quality Initiative (KDOQI) guidelines for bone metabolism and 
disease in CKD (USA) recommend that, in stage 5 CKD, the target levels for calcium (Ca) 
(corrected for serum albumin), phosphorus (P), calcium × phosphorus (Ca × P) product and 
parathormone (PTH) levels should be maintained at 8.4-9.5 mg/dl, 3.5-5.5 mg/dl, < 55 mg2/dl2 
and 150-300 pg/ml, respectively. 
Objective: This study aimed to assess the levels of the previously mentioned parameters in the 
hemodialysis (HD) patients who have been on HD for ≥ 12 months in the HD unit at Al- Shifa 
hospital, and comparing the results obtained with that recommended by KDOQI guidelines and 
with the results of a healthy control group. 
Materials and Methods: Eighty HD patients (cases) (41 males, 39 females; mean age 47.2±15.9 
years), on HD for (mean±SD:49.1±38 months, range: 12-163 months), with mean HD frequency 
(2.6±0.5 sessions weekly), were enrolled in the study. Age and sex matched healthy control 
subjects were included in the study. 
Data were collected through a self constructed structured questionnaire and from biochemical 
analysis of serum calcium, albumin, phosphorus, PTH, ionized calcium, urea and creatinine of 
both case and control groups. 
Results: It was shown that 58.7%, 77.5%, 67.5% and 86.2% among the cases were out of the 
target ranges for albumin-corrected serum calcium, phosphorus, calcium × phosphorus product and 
PTH , respectively. 
There were statistically significant differences in the mean levels of serum PTH, calcium × 
phosphorus product, albumin, phosphorus and ionized calcium between cases and controls as 
follows: (PTH:1715.3±1706.3 vs 35.7±14.7 pg/ml), (Ca × P product: 
62.7±14.6 vs 40.2±6.0 mg2/dl2), (albumin: 4.6±0.39 vs 4.7±0.3 g/dl), (P: 6.6±1.4 vs 4.3±0.6 
mg/dl) and (ionized calcium: 3.78±0.47 vs 4.7±0.1 mg/dl). 
On the other hand, there was no statistically significant difference in the mean levels of albumin-
corrected serum calcium between cases and controls (9.5±0.9 vs 9.4±0.3 mg/dl). 
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Moreover there was a statistically significant positive correlation between serum PTH with HD 
duration. 
There were no statistically significant differences in the mean levels of serum PTH, P, Ca × P 
product and corrected calcium between cases on HD for 2 sessions weekly and those on HD for 3 
sessions weekly. The mean levels of all the mentioned parameters were out of the target range, 
except for albumin-corrected serum calcium which was in the target range. Also, the same results 
were obtained in the cases who were receiving vitamin D analogue (alfacalcidol) and those not 
receiving. It was noted that albumincorrected serum calcium levels were close to the target range. 
There was a statistically significant correlation between the mean of serum creatinine with Ca × P 
product or with serum P among cases. 
The study revealed that there was a statistically significant relationship between the duration of 
HD and bone diseases. 
Conclusions:  The study revealed that there was a statistically significant difference in the 
percentage of cases with cardiovascular disease on HD for 2 sessions weekly (6.5%) and that of 
cases on HD for 3 sessions weekly (32.7%). 
Recommendation: It is recommended that new strategies must be implemented to prevent 
parathyroid gland hyperplasia and to avoid the positive balance of calcium and phosphorus in the 
hemodialysis patients. 
Key words: Hemodialysis, Phosphorus, Parathyroid gland hyperplasia, Vitamin D analogues, 
Gaza. 

 
 
Conclusions 
1- K/DOQI guidelines for mineral metabolism in hemodialysis patients were 
satisfied in only a small proportion of patients. 
2- The majority of hemodialysis patients have highly elevated serum PTH and phosphorus levels 
that suggest that some of the patients have severe secondary hyperparathyroidism or more 
severely, tertiary hyperparathyroidism. 
3- There was a marked increase in serum PTH levels with the increase of hemodialysis duration. 
4- There were no differences between the averages of PTH, calcium × phosphate product, 
albumin-corrected serum calcium and serum phosphorus of patients on hemodialysis 2 sessions 
weekly and of those on hemodialysis 3 sessions weekly. 
Only, albumin-corrected serum calcium levels were in the range, while the 
others were highly elevated in both groups. 
5- There were no differences between the averages of PTH, calcium × phosphate product, 
albumin-corrected serum calcium and serum phosphorus of patients receiving oral vitamin D 
analogue (alfacalcidol, 0.5 µg) daily and those not receiving it. Only, albumin-corrected serum 
calcium levels were close to the range, while the others were highly elevated in both groups. 
6- There was no correlation between PTH with albumin-corrected serum calcium, but the 
correlation between PTH with serum phosphorus was at the border of statistical significance in the 
hemodialysis patients.. 
7- There were no correlations between PTH with either serum urea or creatinine. 
Also, there was no correlation between calcium × phosphate product with serum urea, but the 
correlation with serum creatinine was statistically significant. 
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8- There were no correlations between PTH or calcium × phosphate product with both of age or 
BMI of hemodialysis patients. 
9- Many hemodialysis patients are complaining of bone and/or cardiovascular diseases. 
There was a statistically significant relationship between the duration of 
hemodialysis and bone disease. 
10- The highly unsatisfactory results achieved in the study may be due to not implementing 
K/DOQI guidelines at HD unit, poor patient compliance and/or the ineffectiveness of available 
treatments. 
 
 
Recommendations 
1- Periodic monitoring of serum PTH ,calcium and phosphorus of the hemodialysis patients, and 
this require supplying the central laboratory with the necessary kits, particularly PTH kits. 
2- Raising awareness of CKD and K/DOQI guidelines among renal physicians, the staff dealing 
with hemodialysis patients and the patients. 
3- Conducting clinical trials to explore the impact of applying new methods and strategies of 
controlling calcium and phosphorus metabolism and of controlling parathyroid gland activity on 
the outcome of the CKD and hemodialysis patients. 
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Detection of Anti-Erythropoietin Antibodies among Hemodialysed Patients 
Treated with Recombinant Human-Erythropoietin 

 
By 

Darwish B. Al Quahwaji 

 
Supervisor 

Prof. Mohammad E. Shubair 
 

Islamic University – Gaza 

Gaza-Palestine 

(2012) 

 
Abstract  
Background: Anemia is a well-recognized complication of progressive renal failure. The etiology 
of anemia in renal failure patients is multifactorial, erythropoietin (EPO) deficiency is the most 
important factor. The introduction of recombinant human EPO (rHuEPO) in 1986 represented a- 
revolution in the field of nephrology and provided a significant benefit to millions of patients. 
Recombinant form of EPO is a sialoglycoprotein hormone that appears to be immunologically and 
biologically equivalent to the endogenous compound enhancing erythropoiesis . The safety profile 
of rHuEPO had been considered to be excellent with possible exception of hypertension and 
increased risk of dialysis access thrombosis. However, pure red cell aplasia (PRCA) has been 
recognized as occurring in some patients in response to EPO therapy. The development of 
neutralizing anti-EPO antibodies was found to be associated with PRCA. These antibodies 
probably cross react with the patient’s endogenous EPO and lead to anemia that can be more 
severe than even before the onset of EPO therapy.  
Objectives: We aimed in our study to detect and evaluate the presence of anti-EPO antibodies in 
patients with end stage renal disease (ESRD) on regular dialysis who are using rHuEPO and 
investigate the relations between serum anti-erythropoietin antibody and some biochemical and 
hematological markers.  
Ethical considerations and Permission: An official letter of approval to conduct the study was 
obtained from the Helsinki Committee (Ethical Committee in Gaza Strip). Data and samples were 
collected without any harm to the patients and after explaining the aim of the study to the patients 
and having an informed consent from them. 
Methods: The study was cross sectional study, we detect and evaluate the presence of anti-EPO 
antibodies in the blood of 80 patients with ESRD on regular dialysis who were using rHuEPO by 
enzyme-linked immunosorbant assay technique and investigated the relations between serum anti-
erythropoietin antibody and some biochemical and hematological markers. The same apparently 
healthy persons were selected as control group. Both qualitative and quantitative data analysis 
methods were used. The Data were analyzed utilizing (SPSS 20) and The following statistical tools 
were used: Shapiro-Wilk test of normality, Frequency and Descriptive analysis, Chi-Square test, 
Independent Samples T-test Mann-Whitney T-test, and Logistic regression test.  
Results: Our results showed that 18 patients (22.5%) had the anti-EPO antibodies in their blood, 
while 62 patients (77.5%) did not. According to the presence or absence of the anti-EPO 
antibodies, Patients were divided into two groups There was no significant difference between the 
first and second groups regarding the gender. Group 1 included 7 male (38.9%) and 11 female 
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(61.1%), while group 2 included 33male (53.2%) and 29 female (46.8%). There was no significant 
difference between the first and second groups regarding duration of hemodialysis. Patients who 
were under hemodialysis for 6-12 months had more frequency of anti-EPO antibodies (33.3%) 
than the rest of patients. The mean age of patients was 55.1± 18.1 years and the mean of controls 
was 28.2 ± 5.8 years., patients have significant larger mean score on age. 
According to hematological investigations of study population, the results revealed that the 
average of Hb of the patients was 8.5 ± 1.2 g/dl and its average controls was 12.8± 1.7 g/dl, 
patients have significant smaller mean score on Hb. The average of HCT of patients was 26.8 ± 4.0 
% and the average of HCT of control group was 36.9 ± 4.4%, patients have significant smaller 
mean score on HCT. While the average of RBCs count of the patients was 3.3 ± 0.6 million/µl and 
the average of RBCs of the controls was 4.4 ± 0.5 million/µl, patients have significant smaller 
mean score on RBCs. The average of PLT for patients was 217.4 ± 54.6 x109/L and for the control 
group was 248.9 ± 57.8 x109/L, patients have significant smaller mean score on PLT. The average 
of WBCs of patients was 5.9 ± 1.9 x 109 cell/L and for control group was 7.1 ± 1.9 x 109 cell/L, 
patients have significant smaller mean score on WBC. 
The average of Retic. of patients was 0.4± 0.2 % and the average of Retic. of control group was 
1.1 ± 0.3 %., patients have significant smaller mean score regarding Retic. According to chemistry 
profile of study population, the results revealed that the average of serum Urea of patients was 
150.9 ± 42.4 mg/dl and for controls was 25.5 ± 8.3 mg/dl, patients have significant larger mean 
score on Urea. The average of serum Creatinine of patients was 9.5 ± 3.0 mg/dl, for controls it was 
0.6 ± 0.2 mg/dl, patients have significant larger mean score on Creat. The average of serum 
Albumin of patients was 4.1 ± 0.6 g/dl and for controls was 3.9 ± 0.2 g/dl, patients have significant 
larger mean score on Albumin. Also the average of serum ALT of patients was 10.5± 7.1U/L and 
for controls it was 31.2 ± 27.6 U/L, patients have significant smaller mean score on ALT. 
Moreover the average of serum Iron of patients was 68.9 ± 54.3 µg/dl and the for controls it was 
85.7± 17.9 µg/dl, patients have significant smaller mean score on Iron. The average of serum TIBC 
of patients was 427.0 ± 133.1 µg/dl and for controls it was 317.9 ± 83.5 µg/dl, patients have 
significant larger mean score on TIBC.  
Conclusion: . The incidence of anti-EPO antibodies is high among hemodialysed patients treated 
with recombinant human-erythropoietin. Its presence is associated with increased incidence of 
anemia possibly due to immune-mediated inhibition of erythropoiesis as evidenced by 
reticulocytopenia.  
Key words: Erythropoietin, Recombinant human erythropoietin, Pure red cell aplasia, Anti 
erythropoietin antibodies, End stage renal disease, Gaza, Palestine. 

 
 
Conclusion 

1. Our study showed that anti EPO antibodies were found to be present in significant number of 
hemodialysed patients treated with recombinant human EPO. 

2. The development of neutralizing anti EPO antibodies was found to be associated with Anemia 
among hemodialysed patients treated with recombinant human EPO. 

3. Our study showed that there is statistically significant difference between the mean of Hb, HCT, 
RBC, PLT, WBC and Retic between patients and control groups. 

4. Our hematological investigations showed that only the reticulocyte count was important factor that 
correlated significantly with Anti-EPO antibodies. 
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5. Comparison of patients who have positive Anti_EPO_AB and patients who were negative 
Anti_EPO_AB, showed that the variables Urea, Creatinine, ALT and Albumin are insignificant 
variables. 

6. Age, duration of hemodialysis, Iron and TIBC failed to reach asignificant value. 
 
 
Recommendations 
 1. Launching awareness program of the possible side effect of rHuEPO.  
2. Physicians should be aware of decreasing hemoglobin values in patients being treated with 

rHuEPO, as clinical sign of PRCA. 
3. Patients who develop neutralizing antibodies to any type of recombinant human erythropoietin 

no longer have the opportunity to benefit from erythropoietic protein therapy and may become 
transfusion dependent. 4 . Sudden onset of refractory PRCA anemia must be managed by 
rHuEPO course cessation followed by diagnostic procedures for PRCA and 
immunosuppressive therapy. 5. Physicians should be aware of using a less immunogenic type 
of recombinant human erythropoietin. 6. More studies should be conducted regarding the 
effects of rHuEPO. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



14 

 

Cystatin C and Other Markers of Nephropathy Among Type 2 Diabetic 
Patients in Gaza Strip 

 
By 

Raffat M. El Telbani 
 

Supervisor 
Prof. Dr. Baker M. Zabut 

 

Islamic University – Gaza 

Gaza-Palestine 

(2013) 

 

Abstract 
Background: Nephropathy is a significant cause of morbidity and mortality in patients with 
diabetes mellitus (DM). The condition is characterized by persistent albuminuria and may be 
decline in the glomerular filtration rate (GFR). Serum cystatin C has been proposed as a simple, 
accurate, and rapid endogenous marker of GFR. 
Aim of the study: To assess serum levels of cystatin C and some biochemical parameters among 
type 2 diabetes mellitus (T2DM) patients in Gaza Strip and whether these levels vary with stages 
of diabetic nephropathy (DNP). 
Methods: In this study, 95 patients and 95 controls were enrolled. Body mass index (BMI) and 
blood pressure were measured after conducting face to face interview for each participant. 
Morning fasting blood and urine samples were obtained for measurement of serum cystatin C, 
creatinine, urea, glucose, lipid profile, and urine albumin and creatinine. The albumin to creatinine 
ratio (ACR) was calculated. Serum cystatin C and urine albumin were measured by particle 
enhanced immunoturbidimetric assay.  
Serum and urinary creatinine, serum urea, glucose and lipid profile were measured using a specific 
enzymatic assay. The patients were divided into those with normo-, micro-, and macroalbuminuria. 
Results: About 51.6 % of diabetic patients had at least one diabetes complications. 
Frequencies of diabetes complications were increased with increase the duration of diabetes. 
Diabetes was found to be associated with family history and BMI (all P<0.05). 
About half of patients were diabetics since 5 years or less. Serum cystatin C levels were non-
significantly changed in diabetic patients compared to controls (P>0.05). Serum urea and 
creatinine were lower in diabetics (all P<0.05). Cholesterol, triglycerides and low-density 
lipoprotein (LDL) were significantly higher in diabetics than controls (all P<0.05). In contrast, 
high-density lipoprotein (HDL) was significantly lower in diabetics (P<0.05). Diabetic patients 
showed higher levels of ACR (P<0.05). In contrast, urine creatinine level was lower in patients 
(P<0.05). The results of the study showed that 28.4% of the diabetic patients had 
microalbuminuria and 16.8% had macroalbuminuria. The mean levels of serum cystatin C in 
macroalbuminuria were significantly higher than those in normoalbuminuria or microalbuminuria 
(all P<0.05). 
The mean levels of serum urea in microalbuminuria and macroalbuminuria were significantly 
higher than those in normoalbuminuria (all P<0.05). However, the mean levels of serum creatinine 
in macroalbuminuria were significantly higher than those in normoalbuminuria or 
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microalbuminuria (all P<0.05). The mean levels of ACR in macroalbuminuria were significantly 
higher than those in normoalbuminuria or microalbuminuria (all P<0.05). In addition, the mean 
levels of ACR in microalbuminuria were significantly higher than in normoalbuminuria (P<0.05). 
For diabetic patients there were positive significant correlation between serum cystatin C and age 
(r=0.440, P=0.000), duration (r=0.372, P=0.042), serum urea (r=0.873, P=0.000), serum 
creatinine (r=0.892, P=0.000), cholesterol (r=0.283, P=0.005), LDL (r=0.416, P=0.000) and 
urinary albumin (r=0.579, P=0.000), In contrast, cystatin C was negatively correlated with HDL 
(r=-0.645, P=0.000) and urinary creatinine (r=- 0.656, P=0.000). Receiver operating 
characteristic (ROC) plots demonstrated that with a cutoff value of 30 mg/g, the area under the 
curve (AUC) was 0.719 for cystatin C and 0.624 for creatinine. With a cutoff value of 300 mg/g, 
the AUC was 0.907 for cystatin C and 0.882 for creatinine. 
Conclusion: The results of this study suggest that cystatin C measurement in serum is a 
useful, practical tool for the evaluation of renal involvement in the course of diabetes, especially in 
patients with DNP. 
Key words: Type 2 diabetes mellitus, diabetic nephropathy, cystatin C, Gaza Strip. 

 
 
Conclusions 
1. There was significant association between DM and complications. The main self-reported 

complications among diabetic patients were retinopathy, neuropathy and CVD. The longer the 
duration of diabetes, the higher the percentage of complications. 

2. Family history, obesity and overweight are risk factor for DM. 
3. More than half of patients had diabetes since 5 years or less. 
4. The majority of patients used OHA to manage diabetes and most of patients check blood 

glucose regularly. 
5. Serum urea and creatinine was found to be lower in diabetic patients than in their non-diabetic 

counterparts. 
6. People who have T2DM tend to have high levels of cholesterol, triglycerides, LDL and low 

HDL levels. 
7. Serum cystatin C and creatinine were significantly higher in macroalbuminuric patients 

compared to norm- or microalbuminuric patients. 
8. Lipid profile including, total cholesterol, triglyceride, HDL and LDL did not affected by the 

presence of microalbuminuria or macroalbuminuria. 
9. The serum level of cystatin C was positively correlated with age and diabetes duration whereas 

sex and body mass index did not affect cystatin C level. 
10. Serum cystatin C had significantly higher diagnostic accuracy in distinguishing patients with 

nephropathy than serum creatinine. 

 
 
Recommendations 
1. As many diabetes complications start before the diagnosis of disease, it is recommended to 

screening for diabetes in adults of any age who have risk factors like obesity, dyslipidemia 
and first degree family history. 

2. There is a need to improve the diabetic patients' and general populations' awareness of 
diabetic complications, risk factors and the importance of lifestyle modifications in order to 
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early protect themselves from the complications of this disease. As a result, they will not face 
future adverse consequences. 

3. Screening for diabetic nephropathy must be initiated at the time of diagnosis in patients with 
T2DM and yearly thereafter. 

4. Frequent monitoring of microalbuminuria and urinary ACR to avoid the future development 
of diabetic nephropathy. 

5. Serum cystatin C and other biochemical parameters should be measured annually in patients 
with diabetes to help for detect the early stages of diabetic nephropathy patient. 

6. Notification of health authorities on the results of this study, to investigate the introduction of 
new laboratory tests for early diagnosis of DNP. 

7. Further research is required to investigate other factors affecting cystatin C across a broader 
range of populations and to define the use of both creatinine and cystatin C in GFR 
estimation. 

 
Limitation of the study 
1. The study included only outpatients diabetics registered in MOH diabetes clinics, diabetic 

patients treated in private sector or in UNRWA are not included, so the results may not be 
generalizable to the overall diabetic patients. 

2. Part of the questionnaire was based on self-report, so there was the potential of recall bias. 
3. Cases and controls may not free from other undiagnosed diseases. 
4. Not probability sample. 
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Abstract 
Background: Chronic kidney disease (CKD) is increasingly recognized as a global public health 
problem. Cardiovascular disease (CVD) is a major cause of  mortality in patients with mild to 
moderate CKD and end-stage renal disease (ESRD). There is accumulating evidence that the 
increase in CVD burden is present in CKD patients prior to dialysis, due to both conventional risk 
factors as well as those specific to kidney disease. Detection and initiation of treatment for CVD 
risk factors at earlier stages of CKD should be effective in reducing CVD events both before and 
after the onset of kidney failure. 
Aim of the study: this study aimed to assess a group of traditional CVD risk factors including, 
hypertension, diabetes, dyslipidemia, physical inactivity, body mass index (BMI), family history of 
CVD, and CKD-specific CVD risk factors including, hypo albuminemia, albuminuria, anemia, Ca 
x P product, and inflammation (C-reactive protein), in CKD patients in Gaza strip, aged ≤12 years 
old and haven't undergone kidney replacement therapy. 
Methods: Patients of the study (40 male and 20 female) were categorized into 4 stages (2, 3, 4, 
and 5) where stage 1 was not encountered. Stage 4 had the highest distribution, followed by stage 
3, stage 5 and stage 2.  
Results: There were statistically significant differences between patients and controls in the terms 
of height, weight, systolic blood pressure (SBP), and diastolic blood pressure (DBP), where the 
mean values indicated that the patients were shorter, had lower weight, higher SBP and DBP with 
47% of the patients having hypertension. Frequency of physical inactivity among patients was 2-
fold higher as compared to controls (50% vs. 25%). As compared to controls, patients had 
significantly higher means of cholesterol (163.6 ±39.8 vs. 141.8 ±24.2 mg/dl, p=0.001), 
triglycerides (145.5 ±67.1 vs. 82.9 ±39.8 mg/dl, p=0.000), Low density lipoprotein (LDL) (92.6 
±31.9 vs. 72.5 ±19 mg/dl, p=0.000), and they had lower means of high density lipoprotein (HDL) 
(41.9 ±11.0 vs. 52.7 ±11.7 mg/dl, p=0.000). As compared to controls, patients had significantly 
lower hemoglobin (9.8 ±1.4 vs. 11.9 ±0.8 g/dl, p=0.000), albumin (4.6 ±0.6 vs. 4.8 ±0.2 g/dl, 
p=0.012) and higher albumin/creatinine ratio (ACR) (1792 ±3183 vs. 11.1 ±6.6 mg/g, p=0.000). C- 
reactive protein (CRP) showed high occurrence among patients (40% were positive for CRP). 
Calcium and phosphorus evaluation showed significantly lower calcium and higher phosphorus 
among patients. However, Ca X P product was not statistically significant in patients compared to 
controls (52.4 vs. 53.4 mg2/dl2, p= 0.582). 
Conclusion: This study indicates that many of the CVD risk factors are associated with different 
stages of CKD in children patients prior to dialysis, and that these factors are exacerbated as CKD 
progresses. 
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Conclusion 
Chronic kidney disease, with its high burden of CVD risk factors, represents an important public 
health concern. The identification of an individual with CKD should alert the practitioners to a 
large underlying burden of potentially modifiable CVD risk factors. 
The study showed a significant association between a number of CVD risk factors and CKD, such 
CVD risk factors include hypertension, dyslipidemia (increased total cholesterol, triglycerides, 
LDL, and decreased HDL), physical inactivity, anemia, albuminuria, hypoalbuminemia, and 
inflammation. This positive association was shown in all stages of CKD prior to dialysis. 
Some CVD risk factors revealed progressive nature such as hypertension, physical inactivity, 
dyslipidemia, and anemia, since these factors were increased as CKD progressed. 
Other studied CVD risk factors, including obesity, and family history of CVD, did not show 
statistically significant association with CKD in the patients of the study. 
Although, Ca X P product showed no statistical significant association with CKD in the study 
population, the patients showed significantly lower total calcium and higher phosphorus as 
compared to the controls. 
Other studied CVD risk factors were not present in the study population such as: Diabetes, obesity. 
 
 
Recommendations 
1. Patients with CKD should be classified into stages according to the NKFKDOQI and routinely 

tested for GFR and ACR levels to observe the progression of the disease. 
2. Regular evaluation of CVD risk factors in CKD patients is needed for early diagnosis of these 

risk factors. 
3. Aggressive management of CVD risk factors, especially modifiable risk factors such as: 

hypertension, anemia, dyslipidemia, and physical inactivity in early stages, is important in 
controlling the disease progression and may reduce the CVD events. 

4. Increase attention to CVD events, even at early stages of CKD, not only by nephrologists, but 
more importantly by cardiologists and the general medical community. 

5. Encourage the general physician for early referral of the patients with primary kidney 
deterioration to the nephrology centers will enable early prevention of CVD. 

6. Increase awareness of CKD and its complications and methods of control and prevention, on 
the level of public community, is important in reducing its adverse consequences. 

7. Further studies are needed to investigate other emerging cardiovascular risk factors, such as 
homocysteinaemia, High sensitivity C-reactive protein, lipoprotein (a), and oxidative stress. 
Ultrasonographic measurements such as the measurement of increased intima-media thickness 
(IMT) of large arteries, is important as early marker and sensitive predictor of CVD events in 
CKD patients. 

8. Large study is needed for measurement of BMI of our children in pediatric age, since the 
majority of the study subjects were underweight. 

9. Regular reporting and documentation on the incidence and prevalence of CKD, especially in 
children are needed in our community. 
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Abstract 
Background: Malnutrition is highly prevalent worldwide among hemodialysis patients and is one 
of the strongest predictors of morbidity and mortality; eventhough it has not been assessed among 
hemodialysis patients living in Gaza Strip, Palestine. 
Objectives: To determine the prevalence of malnutrition among hemodialysis patients, to 
determine the impact of demographic socioeconomic factors on malnutrition indicators, to 
determine the prevalence of chronic kidney disease complications, to evaluate the diet & fluid 
compliance among hemodialysis patients, and to clarify the correlation between dietary intake and 
malnutrition among hemodialysis patients. 
Methodology: To achieve this purpose, sixty patients with end stage renal disease, from both 
gender, aged 19-59 years on regular hemodialysis for at least six months were assessed using 
anthropometric indices including height & dry weight (the postdialysis body weight used as the 
dry weight); physical examination (blood pressure measurement); biochemical tests including 
(hemoglobin, serum iron, fasting blood sugar, serum albumin, total iron binding capacity, 
creatinine, cholesterol, phosphorous, alkaline phosphatase, parathyroid hormone, total calcium, 
sodium, and potassium), demographic socioeconomic & medical history questionnaire, and 
estimation of dietary pattern & intake using food frequency questionnaire. 
Results: Approximately two thirds of hemodialysis patients showed biochemical malnutrition 
indicators. These include hypoalbuminemia (66.7%), low predialysis serum creatinine level (65%), 
low serum cholesterol (61.7%), and low BMI, where 46.7% of the patients had BMI less than the 
recommended BMI (23.8 kg/m²) for hemodialysis patients. There was a marked increase in the 
prevalence of chronic kidney disease complications (anemia 100%, hypertension 75%, high 
turnover bone disease 58.3%, hyperkalemia 50%, diabetes mellitus 43.3%). 
On the other hand, a significant inverse proportion was found between number of visits to 
emergency room (ER) and number of admission days to the hospitals over a year (2012) with 
serum albumin, and BMI. The data suggests that the patients were at high risk of morbidity and 
mortality. Moreover there was a significant direct proportion between demographic socioeconomic 
factors (age, marital status and monthly income) and BMI. Furthermore, a significant direct 
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proportion was found between dietary protein, phosphorous, potassium intake and serum albumin, 
serum phosphorous, serum potassium respectively. The majority (78.3%) of hemodialysis patients 
didn’t have any diet regimen and about (61.7%) of patients deviated from their fluid restrictions. 
Conclusion & Recommendation: The prevalence of malnutrition and chronic kidney disease 
complications is high in hemodialysis patients. The nutritional status needs more attention, regular 
periodic nutrition assessment, and early nutritional interventions to decrease malnutrition and its 
consequences, which has a significant adverse impact on patients survival among Palestinian 
hemodialysis patients.  
Key words: Hemodialysis, Nutritional Status, End Stage Renal Disease, Malnutrition, Body Mass 
Index. 

 
 
Conclusions 
Malnutrition is common among hemodialysis patients at Al-Shifa hospital Gaza, Palestine and 
closely related to morbidity and mortality. 
1. Approximately two thirds of the patients showed a biochemical malnutrition indicators, these 

include: 
a. Hypoalbuminemia (66.7%), 
b. Low predialysis serum creatinine level (65%), 
c. Low serum cholesterol level (61.7%), 
d. And 46.7% of the patients had BMI less than the recommended BMI (23.8 kg/m²) for 

hemodialysis patients. 
2. There was a marked increase in the prevalence of CKD complications among hemodialysis 

patients at Al-Shifa hospital Gaza, Palestine: 
a. Anemia (100%) (30% Iron Deficiency Anemia), 
b. Hypertension (75%), 
c. High turnover bone disease (58.3%), 
d. Hyperkalemia (50%), 
e. Diabetes mellitus (43.3%). 

And the presence of this co-morbidity has a significant adverse impact on patients survival. 
3. There was a significant positive correlation between patients age (yrs), marital status, and 

monthly income (NIS) with BMI. The data suggests that demographic socioeconomic factors 
could contribute to a higher percentage of malnutrition. 

4. There was a significant negative correlation between number of visits to ER and the number of 
admission days to hospitals over a year with serum albumin level, and BMI. The data suggests 
that the patients are at a high risk of morbidity and mortality. 

5. There were a significant positive correlations between dietary protein, phosphorous, potassium 
intake with serum albumin level, serum phosphorous level, serum potassium level respectively. 
Our results showed that, hemodialysis patients need to decrease consumption of (phosphorous, 
potassium rich foods) and to increase dietary protein intake, to improve their nutritional status 
and to reduce CKD complications. 

6. Gastrointestinal symptoms lead to inadequate food intake and may interfere significantly with 
the patients nutritional status. 

7. The majority (78.3%) of hemodialysis patients didn’t have any diet regimen and about (61.7%) 
of patients deviated from their fluid restrictions. 
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Recommendations 
1. The nutritional status of hemodialysis patients needs more attention and regular periodic 

nutrition assessment and early nutritional intervention. 
2. Every hemodialysis patient needs an intensive nutritional counseling based on an 

individualized plan of care developed before or at the time of hemodialysis therapy. 
3. Education and dietary counseling should be the first step in attempting to maintain adequate 

energy & protein intake, and to increase diet & fluid compliance. 
4. Increase dietary protein intake is recommended for hemodialysis patients, at least 50% of the 

dietary protein should be of high biological value. 
5. Hemodialysis patients require dietary phosphorous restriction with a combination of 

phosphorus binders when serum phosphorous level is elevated. 
6. Hemodialysis patients require aggressive dietary potassium restriction when serum potassium 

level is elevated. 
7. Monitor of body weight and body mass index aiming to maintain high normal body mass 

index, especially in the first year of hemodialysis. 

8. Individuals undergoing hemodialysis who are unable to meet their protein and energy 
requirements with food intake should receive nutrition support. 

9. To the policy maker, activate the role of clinical nutritionists in the clinical setting as soon as 
possible. 

10. Periodic assessment of nutritional status should be part of the routine care of hemodialysis 
patients. 

11. Further clinical researches are needed to explore the impact of applying nutritional intervention 
(through high calories dense meal, high protein, low phosphorous and low potassium diet) on 
the outcome of the hemodialysis patients. 

12. Further studies are needed to assess CKD complications among hemodialysis patients and its 
consequences. 
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Abstract 
Background: chronic kidney disease (CKD) is one of the leading cause of death among the 
Palestinians. Although hyperhomocysteinemia has been strongly linked to CKD, biochemical tests 
are restricted to monitoring kidney function test . Therefore, introducing homocysteine test in Gaza 
hospitals for CKD patients may provide a clearer picture on the patient condition and help in the 
disease management. 
Objective: To assess homocysteine status and some biochemical parameters of CKD in patients 
from Gaza Governorate, Gaza Strip. 
Material and methods: This case-control study comprised 82 CKD patients and 82 healthy 
controls. Questionnaire interview was applied. Serum homocysteine, urea, creatinine, uric acid, 
protein profile, and electrolytes were determined . Data were analyzed using SPSS version 18.0. 
Results: The mean ages of controls and cases were 44.8±10.2 and 45.7±13.6 years, respectively. 
CKD was more frequent among lower educated and unemployed individuals as well as among 
families with low income (P<0.05). BMI of cases was significantly higher than that of controls 
(30.6±6.8 vs. 25.6±3.7, and P=0.000). Clinical data showed that hypertension, diabetes and obesity 
are risk factors of CKD. Among food stuff, only frequent consumption of meat was found to be a 
risk factor of CKD. The mean levels of homocysteine was significantly higher in cases compared 
to controls ((27.8±5.7 vs. 13.4±3.7 µmol/l, P=0.000). The average levels of urea, creatinine and 
uric acid were found to be significantly higher in cases (114.1±40.3, 4.9±2.8 and 6.1±1.8 mg/dl, 
respectively) compared to controls (26.0±7.5, 0.69±0.12 and 4.3±1.1 mg/dl,) with P=0.000. In 
contrast, The mean value of Glomerular Filtration Rate (GFR) was markedly declined in cases 
compared to controls (19.3±15.0 vs. 125.5±22.7, p=0.000). There was a significant decrease in the 
mean level of total proteins in cases compared to controls (6.8±0.6 vs. 7.1±0.3, p=0.021). 
Homocysteine levels were higher in low educated, unemployed, and low family income (P=0.000). 
Homocysteine levels were also higher in hypertensive, diabetic and obese individuals as well as in 
individuals who ate meat frequently (P<0.05). Homocysteine levels were positively correlated with 
BMI (r=0.291, P=0.006), urea (r=0.698, P=0.000), creatinine (r=0.674, P=0.000), uric acid (0.471, 
P=0.000), potassium (r=0.643, P=0.000 ) and phosphorus (r=0.467, P=0.000) and negatively 
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correlated with GFR (r=-0.793, P= 0.000), total protein (r=-0.255, P=0.016) and calcium (r=-
0.420, P=0.000). 
Conclusions: Serum homocysteine level were significantly higher in CKD patients compared to 
controls. Homocysteine levels in CKD patients were higher in low educated and unemployed 
individuals as well as family with low income. Hypertensive, diabetic and obese individuals as 
well as individuals who ate meat frequently had also higher levels of homocysteine. 
Homocysteine levels were positively correlated with BMI, urea, creatinine, uric acid, potassium 
and phosphorous, and negatively correlated with GFR, total protein and calcium. 
Key words: Chronic kidney disease, homocysteine, kidney function, Gaza strip. 

 
 
Conclusions 
1. The study population included 82 controls (41 males and 41 females) and 82 CKD patients 

(cases: 41 males and 41 females). The mean ages of controls and cases were 44.8±10.2 and 
45.7±13.6 years. 

2. CKD was more prevalent among lower educated, unemployed individuals as well as among 
families with low income.  

3. BMI of cases was significantly higher than controls. 
4. Clinical data showed that hypertension, diabetes and obesity are risk factors of CKD. 
5. Among food stuff, only frequent consumption of meat was found to be a risk factor of CKD. 
6. The mean levels of homocysteine was significantly higher in cases compared to controls. 
7. The average levels of urea, creatinine and uric acid were significantlly higher in cases compared 

to controls. 
8. GFR showed a marked decrease in cases compared to controls. 
9. Total protein was significantly decreased in cases compared to controls. 
10. Sodium, potassium and phosphorus were significantly increased whereas calcium was 

decreased in cases compared to controls. 
11. Homocysteine levels were higher in low educated, unemployed individuals as well as in low 

income family. 
12. Homocysteine levels were significantly higher in hypertension, diabetes obesity, and in 

individuals who ate meat frequently. 
13. Homocysteine levels were positively correlated with BMI, urea, creatinine, uric acid, 

potassium and phosphorus, and negatively correlated with GFR, total protein and calcium. 
 
 
Recommendations 
1. Introducing of homocysteine as a diagnostic test for CKD patients in Gaza hospitals and clinics 

is highly recommended. 
2 Frequent monitoring of homocysteine levels particularly in CKD, hypertensive, diabetic and 

obese individuals as well as individuals who eat meat frequently. 
3. Launching of health education programs on obesity and diabetes mellitus as contributing factors 

of CKD. 
4. Follow up a healthy diet in term of reducing meat intake. 
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ABSTRACT 
Background:Inadequate glycemic control and lipid abnormalities which are prevalent among 
diabetic patients on hemodialysis may act synergistically to place these patients at an augmented 
risk for morbidity and mortality of diabetic complications. At the time of starting this study (Nov 
2007), diabetes mellitus was prevalent among the hemodialysis Palestinian patients in Gaza Strip 
by 23 %. 
Objective: The purpose of this case - controlled study was to assess the glycemic control and 
prevalence of dyslipidemia among the diabetics who were on hemodialysis, Material and 
methods: by following them up for 9-12 months and carrying out the following measurements 
(every 3-4 months) glycated hemoglobin (A1C), LDL cholesterol, HDL cholesterol, total 
cholesterol, and triglycerides, over the time of study, from Nov 2007 to Aug 2008. To achieve this 
purpose, fifty diabetic patients on dialysis were selected from the four hemodialysis centers in 
Gaza Strip hospitals (Al-Shifa, Nasser, Al-Aqsa, & Al-Najar). Twenty five healthy individuals 
without any obvious disease were taken as control. High mortality among the dialysis patients was 
noticeable. Fifteen hemodialytic diabetic patients died during the study period. Ten of the dead 
patients had history of hypertension before reaching the end stage renal disease. 
Results: The results of this study showed a signif icant elevation in glycated hemoglobin (A1C%) 
among the hemodialytic diabetic patients in comparison to healthy controls along the study period. 
Using a cutoff value A1C 6.5 % for good glycemic control, the results showed a significant 
proportion of patients (>40 %) with inadequate glycemic control in each of three tests carried 
along the study period. More than half (55.6%) of patients who underwent insulin therapy were 
with inadequate glycemic control. This result is indicative of insulin resistance among these 
patients. Dyslipidemia was characteristic in hemodialytic diabetic patients where the levels of 
HDL cholesterol were found to be significantly lower in all patients compared to controls 32.5 ± 
8.8 vs. 42.7 ± 9.1 mg/dl; respectively (P-value <0.05). The mean LDL/HDL ratio in patients was 
higher and significantly different from that in controls, 3.6 ±1.3 vs. 2.7 ±0.8; respectively (P-value 
< 0.05). 
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Conclusion : Inadequate glycemic control in diabetics on hemodialysis was prevalent, insulin 
resistance is suggested, dyslipidemia is predominate, and further follow up of these patients is 
recommended. 
Key word : Hemodialysis, Diabetes mellitus, Glycemic control, A1C , Dyslipidemia. 
 
 
CONCLUSIONS 
1. The glycated hemoglobin test carried out in our study revealed that inadequate glycemic control 

is prevalent among hemodialytic diabetic patients (≈ 41%). 
2. The study showed that the therapy used failed to treat the hyperglycemia in a significant 

proportion of hemodialytic diabetic patients, such result was also seen in patients who 
underwent insulin therapy, more than half (≈56%) of them were with inadequate glycemic 
control. 

3. Some patients with renal failure have used drugs that contraindicated in the case of kidney 
failure such as Biguanides and Sulfonylurea, and this requires re-evaluate their therapeutic 
regimen. 

4. Our results indicate that the dyslipidemia was predominate in hemodialytic diabetic patients 
with a low HDL-C levels in all patients (32.5±8.8 mg/dl). 

5. Cardiovascular risk as imposed by lipid abnormalities is elevated in those patients in 
comparison to healthy persons. The LDL/HDL ratio in patients was higher than that found in 
controls with values of 3.6 ± 1.3 vs. 2.7 ± 0.8; respectively. 

6. The results indicate that female hemodialytic diabetic patients in group A (with hypertension 
history) have been more exposed than others to risk of cardiovascular disease, due to an 
increase in the LDL/HDL ratio among them. 

7. Hemodialytic diabetic patients with history of hypertension before kidney failure, had a higher 
mortality rate than those without hypertension history. 

8. There is a strong need to carry out analytical tests, which assess the adequacy of glycemic 
control and serum lipid abnormalities, in the routine clinical follow-up of hemodialytic diabetic 
patients in Gaza-Strip. 

 
 
RECOMMENDATIONS 
1. Since inadequate glycemic control was seen even with the use of insulin therapy in different 

doses among patients, and it was difficult to precisely control the glycemia between dialysis 
sessions in diabetic patients, we strongly recommend : 
a. Self-monitoring of blood glucose levels (SMBG) is recommended for all hemodialytic 

diabetic patients especially those on insulin therapy. This is needed for more accurate 
individual dose adjustments and to achieving glycemic goals. 

b. Routinely perform the analytical tests (A1C or glycated serum proteins tests) that reveal the 
adequacy of glycemic control between the dialysis sessions, in order to manage and follow-
up the hyperglycemia in hemodialytic diabetic patients. 

2. Because of insulin resistance is prevalent among hemodialytic diabetic patients, we 
recommend to control the glycemia in these patients by nutritional management and diet 
control at first, and more clinical follow-up for them. 
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3. Assessing the cardiovascular disease risk by performing routine tests for serum lipid profile in 
hemodialytic diabetic patients. 

4. Patients with chronic kidney diseases who suffered from hypertension accompanying to 
diabetes need further follow-up more than others to assess the risk of cardiovascular diseases 
periodically. 

5. Diabetic patients with kidney failure should be treated according to the new guidelines 
recommendations of associations that are interested in diabetes care as ADA, AACE or 
European Renal Association. 

6. It is very important to set up mandatory disease-history registers in hospitals for patients, to get 
better information on the disease and its complications. 

7. Reliable information on causes of death is essential to the development of national and health 
policies for prevention and control of diseases . 

8. Long term studies using larger number of hemodialysis patients and for longer period of time 
are warranted. 

9. Diabetes and hypertension are playing a significant role in the initiation and progression of 
chronic kidney disease. So, the patients who suffer from hypertension accompanying to 
diabetes they are needing (more than others) to follow up their kidney function routinely. 
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Abstract 
Background Several protective therapies have been developed to prevent contrast-induced 
nephropathy (CIN). This study aimed to evaluate the effect of high dose of N-acetylcysteine 
(NAC) plus hydration, low dose of (NAC) plus Ascorbic acid and hydration or hydration alone on 
the prevention of (CIN)in high-risk patients undergoing coronary or peripheral angiography and/or 
intervention at European Gaza Hospital cardiac catheterization center, 
Methods We prospectively enrolled 105 high risk patients who were scheduled for cardiovascular 
procedures and had a baseline creatinine level 0.96mg/dl, Creatinine Clearance Level 
76.63ml/min, Urea plasma level 35.07 mmol/L The patients were divided into 3 different group 
and assigned 1 of 3 prophylactic regimens: Group A (n=30) (NAC) 1200mg orally before 
angiography and 1200-mg orally twice daily for three doses, Group B (n=30) (NAC) 600mg before 
angiography and 600-mg orally twice daily for three doses plus Ascorbic acid (3000mg one dose) 
before angiography and 2000mg two doses after angiography and hydration , Group C (n=45) 
hydration with (0.9% saline) started just before contrast media injection and continued for 12hrs at 
a rate 1.0ml/kg/min after angiography intervention, or 0.5 ml per kilogram per hour in cases of 
overt heart failure for 12hrs, Contrast-induced nephropathy was defined as an increase in serum 
creatinine level N 25% or 0.5 mg/dL after 48 hrs. 
Results: We include that different types of risky patients with diabetics mellitus 84 (80%) , heart 
failure 5 (4.8%), Age >70 years 22 (21%),Serum Creatinine >1.5 mg/dl 6 (5.7%), male/female 
were 61 (58.1%) 44 (41.9%) respectively and patients who took contrast media >300cc 13 
(12.3%),the incidence of CIN significantly lower in group A 2(6.66%) compared with Group B 
5(16.66%) and Group C 8(17.77%). 
The differences between group A and B and between group A and C were highly significant (P = 
0.001).In contrast , the differences between group B and C was non-statistically significant 
(P=0.37) . 
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Conclusion: High dose of NAC (1200mg) plus hydration provides better protection against CIN 
than the combination therapy of NAC 600mg plus ascorbic acid plus hydration or hydration alone. 
Combination therapy of NAC plus hydration did not offer additional benefit over hydration alone. 
Key word: contrast induced nephropathy (CIN), N.acetylcystein (NAC), serum creatinine 
creatinine clearance , urea plasma leval. 
 
 
Conclusions 
This clinical study we concluded:- 
1. High dose of NAC (1200mg) plus hydration provide significant lowering in the incidence of 

CIN in high risk patients undergoing angiography procedures. 
2. High dose of NAC (1200mg) plus hydration caused significant decrease in the incidence of 

CIN in comparison with hydrations alone. 
3. High dose of NAC (1200mg) plus hydration significantly decreased the incidence of CIN in 

comparison with combining regimen of NAC plus ascorbic acid and hydrations. 
4. The effect of NAC in preventing CIN was similar in male and female patients . 
5. The effect of NAC in preventing CIN was similar in diabetic and non diabetic patients . 

     Recommendations :- 
1. Recommend to adopt high dose of NAC (1200mg) plus hydration protocol in high risky 

patients undergoing angiography procedure. 
2. Group the patients according to the risk factors before undergoing angiography procedures. 
3. Further research should be carried out on isolated risky patients. 
4. Further research should be performed on the use of ascorbic acid alone in reducing CIN. 
5. Further research should be done on the effect of different treatment groups on male and female 

patients. 
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Chronic Renal Failure Patients in the Gaza Strip 
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  ملخص الدراسة

 Ç�;ا� ^$L ةD. ت�+���� �� /�Dي ا����وL$^ ) ذآ�راً وإn�4ً�(!��و�& ا�)را�C ا���ز
k ا�;�Èا�� ���WI ا��G� ا�6
ا�)را�C @��ن و!��F! _�Iر وازد
�د 0)د ا���WI وا�����ت ���WI ا��G� ا�6��ي  ا�����+�ت وk,�� ^$L ا�$6/، آ�� !��و�&

، و!��و�& ا�)را�C ا����ف 0�W ا�;�دة ا���3����6 وا���J���� ��0 ا���ب )م2012-2002(ا���D/ �� ����+�ت .Dة Mgل ا���Gة 
،�
(�
���)ون 0�J��� W ا�� /
���J، و���در أ�gى، و���و�� إ
;�د  �� Ì@�ر ����+�ت .Dة و!�)
� 4$^ ا���WI ا�>Gا�� Jا����

��J�����@ �ًn �/ ا�����L ا���3����6 ! Hiا���� �Xوأآ /�Dي ا����ا��M,� @�/ ا����ث ا�3����6� �����J وا��2@� @��ض ا��G� ا�6
���� ��fG ا���WI ا�>
/ و!���� أk� �?@��C ا��2@� @��ض ا��G� ا�6��ي ا���D/، و!��و�& ا�)را�C ا���دات وا�$��آ��ت ا��

 �
���ة، آ�� !��و�& ا�)را�C ا�����Èات ا����Gا�� J�������ة ,�� ا��2@� @����ض �����F ا5�C)ا�?- �Gا�� Jا���� W�آ��4ا 
���)ون 0
 �@�2�آ��Q3��5 ا'��0���B، وا�Q3��5 ا',���د
�، وا�Q3��5 ا�����، و!��و�& M0,� ا����ث ا�3����6� ��È>اء وا

ض ا��G� ا�6��ي ا���D/ وM0,� ا���آ��ت ا���3����6 ���دة ا����6!�/ �� د�gن ا�$;��3 �� ا��2@� @��ض ا��G� ا�6��ي @��
 �����Fات ا���Èو���و�� ا��@\ @�/ ا��� ،�fث ا�����) ا����ث ا�3����6� �����J(ا���D/، ودور ا'M�Lل ا��Cا�3�� �� ازد
�د ا��

@�2�
) ا�����nت ا���3����6 �����J �/ ا������ ا�����Èات ا����
� وا(�! �� �Cا��0)ت ا�)را %�L ،/�Dي ا����� @��ض ا��G� ا�6
آ��)د ����ث ا����J ) اM�Rح ا�6��� ا�>ا��3) (ا����ات) (ا�6��را
)(ا�3����6� �����J �/ ����5 ا���� ا����� @Ì Q�G@�ر ا���ب 

L��� �� ��@k آ�ي، و����� ار!��ط �����Cن، وذ�e @?)ف إ[?�ر ا��M,�ت ا�3����6� �$�5)�� 0)داً �/ ا�����Mت اX��3 ا������
 /�Dي ا����0�WI�� W ا��G� ا�6 N4���$ا� k
��I�� إ�W ذ�e !- !�ز�@ ،N�i��!420(أ'ر N4���Cء ) (ا��X�C16!- ا �Gi ( eوذ�

 Arc(,) أ�4;& ا�)را�C ا��)
) �/ ا��5ا3\ ا������C @?)ف ,��س ا�����Èات ا������F وا�����Èات ا����
� ا�WI����@ �2�5، و
Gis ( #��4�@ 5)ام�Cوا J�����[?�ر @rر ا����ث ا�3����6� �)Microsoft Excel ) #��4�@(وCorel draw ( 5)ام�Cا eوذ�

WI���� �
  .ا��5ا3\ وا�;)اول واR(�6ل ا������4 ����ز
k ا�;�Èا�� ������Èات ا������F وا����
��3# ا�)را�C و�Bد !��ث آ����3� �����J �� ����+�ت .Dة، و@��& ا�)را�C أ
bً� و�Bد M0,� ار!��N�i @�/ ا����ث و,) أ[?�ت 4

 ��0���B'ا Q3��5ا� /�@ ��i��!ا'ر �,Mا�� �Cوأ[?�ت ا�)را ،/�Dي ا����ا�3����6� �����J وا��2@� @��ض ا��G� ا�6
�È>اء و�0دة ا��)�g/ وا��2@� @��ض ا��G� ا�6��ي ا���D/، آ�� أ[?�ت 3��4# وا',���د
� وا����� وا�����nت ا���3����6 �

  .ا�)را�C !�آD أآ�� ��$4 ����WI �� ا���$�6ات n- أ��Lء و�)ن ����+�ت .Dة
وآ�4& أه- ا�����2ت ا��� �I�0?� ا�)را�b@ �Cورة !���0 ا���ا��i/ 0/ أ�Iار ا�����nت ا���3����6 0�W ��2 ا�4$�ن 

�0 �2�gورة إ!��ع 4+�م و�Iا�)وري وا��$��� !;��ً� �]�2@� @����ض، و Q�Gورة ا��b@ /i��0 ا���ا��@ e�<آ ،W�W ا�6
 /�g(ع 0/ ا��M,�.>ا3� وا������ �/ !��ول اM�Rح وا����و@�ت ا��Èز
� 4R?� !$�ه- @���2@� @��ض ا��G� ا�6��ي ا���D/، وا

��2@� @����ض، �@ N�i��!ار �,M0 N� نR ا����) ا����ي �
��@ /� Nاآ�Gر وا��b5ا� ���Q�G وإ2)ار (?�دات @5� �?B /
�6!
��ث ����@� وا����J ا�;���� وا��dآ�'ت ! -�
 ' W�L ��0راDا� �ا�����2 k� �?آ��� ^C���! ��0راD5)ام ا����)ات ا��Cوا �ا�3����6

�� W���6� WI� B?�ز .$��، ) 3(���ب �/ ا���)ل ا������ وه� ا�È>ا��3، وز
�دة 0)د أD?Bة .$�� ا�6�W �� أ,$�م .$�� ا�6
��� ا�5)��ت ا����� @���6� ا����C^، و�Iورة !��� �C��Cت ! /� WIي ���6/ ا�����!�Î�@ k�C أ,$�م ��WI ا��G� ا�6

�� �� ����+�ت .Dة وإ��4ء (��6 �2ف �2� FÈ!� k��B ����+�ت .Dة، 4+�اً �4�6L�$ا� �ان ا�;��D5ا� W�0 o���! N
�G�  .ا���)ر ا���L) �$) ا�B���Lت ا���ا��i/ �/ ا����m� J.�اض ا���5
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`a%b;5ا:  


b ً�،  ) 420(��0# ه>ا ا���% ��6�� ��WI ا��G� ا�6��ي ا���D/ �� ����+�ت .Dة، وا��0) ه>ا ا���% 0�W ���0 �� )اره�  ��
��J� ����@ �ً n � / ا����L � ا�MًGi         � �3����6، و!- ر@ \ ذ� k � e ا���آ� ^ ا����6 �3� ���� �J ا�;��      ) 16(و!- ا��X�Cء ! Hi� ا��� � Xوأآ ،� �

�� �ة، و�� �در أg �ى،          Gا�� J� ا��� ،� 
(�
��� )ون 0� J� �� W ا�� /
و!���� أk� �?@��C ا��2@� @����ض، و!�)
� 4$^ ا���WI ا� >
�È >اء وا�� �دات ا�È>ا�3 �    و!- ر@\ أ
bً� اRو�Iع ا'�0���B � وا',�� �د
� وا�� ��� � k ا�2 �@� @ ����ض، وا��� �ث ا����6 �        � �3

          �@�  2���  �ة ,� � اGا�� J� ا��� W  �ا����� � ����W I، و!  - ر@ \ ا��  �دات وا�$ ��آ��ت ا�����  � �fG � ا���W  I ا� >
/ آ  ��4ا 
��� )ون 0
       @ �@� 2����ة، و!- ر@\ ا���آ��ت ا���3����6 �� �دة ا���6 �!�/ � � دg �ن ا�$ ;��3 � � اGا�� J����� �ض  @����ض �����F ا5�C)ا�?- �

         /� @ � ,Mد ا��� ;
� ��3� �L�ا��G� ا�6��ي ا���D/، و!- !�ز
WI�� k ا��G� ا�6��ي ا���D/ ��4�6 ً�، و! - اC �5)ام ا'��g �رات ا
/�Dي ا����  .ا�����Èات ا������F وا�����Èات ا����
� �� ا���4ر ��ض ا��G� ا�6

  :����و
�6/ إ��Bل أه- ا����3# ا��� !�2�& إ��?� ا�)را�C �� ا����ط ا��
و( 6� L �   %) 33.2(ا!Mg /� _bل ا�)را�C أن ����+� .Dة Cُّ;ـ� @?� أ0�W ��)ل @� �ض ا��G � ا�6� �ي ا�� �D/ و@�$ ��      .1

 Ñi�   ا��   ;��0 و��$   �6 ا�� �   Lن و�   �
Dت  %) 9.7، % 10.4، % 14.2(ا�'�   L ���   �B� ��   $���@ W   �0Rا �ا��   �ا� W   �0
0�  W ���آ�  D ا���W  I و@�$  ��   و%) 20.3(ا�����+  �، و!��?  � ����+  � Ç4��4�  g و@�$  ��  Rا��$  �� ا Ç4��4�  g �6  $�� �  X� (  ,

����B� �L'ت ا�����+�، و�Bء �� ا���!�^ ا���X% ����+� ا����ل @�$ ��  %) 20.7( ��$���@)) 18.6%    � ����B �6 $�� �6 و(
 WIا��� Dآ�� ���آ�Rا%) 41.3، % 46.7(و@�& 'ه�� ا��$�� ا -n ،�+�ت ا����'�L ����B� ��$���@ ��$�@ WFCا�� �+�����

)14.9 (% ��$�@ #
���WI �� ��$�6 د
� ا���_ و��5- ا���� Dآ��! W�0�W ا�� �ا�� @���$ ��   %) 31.7، % )36.7و,�B (ء أ0
����B� �L'ت ا�����+�، وأ��gاً ����+� ر�_ @�$�� )%) 13.0     �$4 �� ��? � �  W ��& أ0X�!و �Cت ا�)را'�L ����B� ��$���@

�F�0�W ا���ا�� @���$�� ����B� �L'ت ا�����+�%) 20.8، % 22.6(ن و��$�6 ا���@�رة @�$�� ��$�6 !� ا�$. 

 � � � ا�� �ب � � ����+ �ت ,F �ع . Dة         .2(�
���)ون 0�J� �� W ا�� /
أ[?�ت ا�)را�C أن WI�� ��$4 ا��G� ا�6��ي ا���D/ ا�>

)46.8 (%  �  �� W  �
���  )ون 0 /
��  N ���0  � ,�  � إ2  �@�?- @  ����ض، @���  � @�È  & 4$  �� ا�  >�! J)45.8(% /
، أ�  � ا���W  I ا�  >
 -?��$4 &È���� ���D� �gص @� W�
���)ون 0)4(% (���
 /�L �� ،)0.5 (%     ون( ���
 /
0��D�� �f@ J��� W� g �ص، أ� � ا� >

 -?��$4 &È�0.2(0��f@ J��� W وآ��� @ (%�C���0 ا�)را /�. 
3. ��� J� ���0 / ا�� )   ) م2012(� � ����+ �ت ,F �ع . Dة �� �م      ) ا�6��را
 ) (� �  وأ[?�ت ا�)را�C ار!�Gع 4$�� ا����ث ا�3����6� �

   /   � �   Xأي أآ �ً���F  $��;  - 250ا��$  ��ح ����0   ً� و��/    /   � �   Xأي أآ N  @ ع ��0  � ا���   �ات 0  / ا��   ) ا��$   ��ح�   G!وار ،�   ��
50-;��/ /� �Xا�>ا��3 أي أآ ��� g)Arc �ا3\  �� �، وا�� � ! - إ[?�ره � � / M gل       /��; - ���1000، وار!�Gع ���0 اM�Rح ا�6

Gis (            & ��@ا�� �ب، و � � � ?���e ا�����2 0� �F�! W � �0 � ا�6�  � W� L �ل ا'��0 �د 0! ���! %�L J����وا������ ا�3����6� �
ا�)را�B�@ �Cد M0,� ار!��M g /� N�iل ا��g �ر ���� � ار!� �ط @��C �ن @ �/ ا��� �ث ا����6 �3� ���� �J وا�2 �@� @ ����ض � �             

��4�g �+�ة و���D. �+����WFCوا�����+� ا�� Ç4. 

 Dداد � �   .4 %�L وا����ات (
��ث اÓ@�ر ا�;���� @������2 ا���3����6 و�2�g ا�6��را! /�@ H�nد ار!��ط و�B�@ �Cا�)را &�Iأو

       _  GF/ ا�  � �!� �4 �ا'����2  �� وا��   � Gا�� W  �ا��� �Hi ا��  � !� �4� �  ) K�  I / ��6ت ا��  �ف ا��  ��، أي ا�� � !���  0 (
�?) �� �2�gا��$��� و   ��� I�ا����ء، و2��gً� �� ا����Hi ا��� !�!kG ��?� 0)د ا��2@�ت @���G� ا�6��ي ا���D/، ه>ا @�

   � � (0� $
أن ه��ك ا5�C)ا�ً� �Î��� �ًi�G ا��Dار�0/ �����)ات ا����
� �2�g �� ����+� ر�_ و����+� ا����ل ا��R ا�>ي 
6�Wازد
�د ا����ث ا�3����6� �����J وا��� �?� �b@ �,M0ر ا�. 

5. W����ة �� ا���ب ,�� إ�2@�?- @����ض آ�4& �)ة ا���0ده- 0Gا�� Jا���� W��$�ت ا�)را�C أن ا���WI ا�>
/ آ��4ا 
���)ون 0
�È & 4$ �� ا���W I ا� >
/ آ ��4ا 
��� )ون       @ %�L ،�
(����ة ��$& آ���ة @��)رة ا��� !�� ا���WI �/ أ�Iار ا����J ا��Gا�� Jا����

���ة �Gا�� Jا���� W���Cات  10إ�W أ,� �/  5، و��> �Lا�� %)��C)63.8ات  5� ا���ب ,�� إ�2@�?- @����ض، ��> أ,� �/ 0
 -?��$4 &È�@)35.7 (% /� �X4$��?-  10أ�� ��> أآ &È�، وأ[?�ت ا�)را�B�@ �Cد M0,� ار!��N�i @�/ � )ة  %)��C)0.5ات ��

���ة وا��2@� @��ض ا��G� ا�6��يGا�� J5)ام ا�����Cات ا��C. 
6.   K �4 � ة آ���Gا�� Jا���� W�
���)ون 0 /
���ة ����WI ا�>Gا���ب ا�� J��� ا�4تD5� K�+أن 0)د ��ات ا��� �Cوأ[?�ت ا�)را


) �/ 4$�� ا����ث، أ� � أ, � � /    %) 47.9(��ات �Bءت 4$��?-  �03م أ,� �/ D
، أ� �  %)19.4(� �ات @�È & 4$ ��?-     6وه>ا 
 /� �X4$��?-  6أآ &È�[?�ت ا�)را�B�@ �Cد M0,� ار!��N�i @�/ 0)د ��ات !�+�Dg Kا�4ت ا���ب آ �  ، وأ%)5.7(��ات @

 .K�4 �0م وا��2@� @����ض
7.          -?�� $4 & È�@ % �L -?�D �� / � ة� ��Gا�� J� ذ ا���� G4 ل� L �� ا���ب �� �
(�@ J��� 5)��ن�$
 /
و@��& ا�)را�C أن ا���WI ا�>

�� � @��� ���ن ، وأن      
��%) 51.9(�/ ���0 ا�)را�C ، آ�� !� �/ أن  %) 44.3(G� 5)��ن �� �در   %) 3.8(� �ن @� �اء � �ء� $
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     / � � ��Gا�� J� ذ ا���� G4 ل�L ��ا���ب و �ة ��CRا N��أ�gى ، أ[?�ت ا�)را�C أن ه��ك M0,� @�/ ��)ر ا����J ا�>ي !���) 0
 .ا���Dل �k ا��2@� @����ض 

8.�4 /� �X��0 أ[?�ت ا����3# أن أآ���B'ا Q3��5�، � �  %) K)73.8 أ��اد ���0 ا�(را�C ه - ��DوB �ن @�$ ��    أ�� @���$�� �
وC ;� أ0� W وB �د    %) 48.6(@�$�� ) 10إ�W أ,� �/  �L)5/ !�اوL& أL;�م أ�Cه- @�6� �0م ه- �/ ��fت L;- ا�CRة �/ 

 W I��� �����H @������ ا�������� أ[?�ت ا�)را�C ا�G54ض ا��$��ى ا�����
ا��G � ا�6� �ي    �?� �� ا�����+� ا��WFC ، أ�� ���� 
 WI+- ا����� �ا��L ءت       %) 41.6(وأن� B � ا��� � �È��� �� $���@ � أو ا@� )ا�3ً� ، أ� �ً
ه- �/ .�� ا�������/ �Cى !����ً� إ0)اد
 /� �
��$4 ���fG ا���� W��d� ��C ( -?��$4 &Èآ�X  55( أ0@ %�L)39.9 (%    Q3� �5ا� /� @ � �i��!ر�، أ�� @���$�� ���M,�ت ا

ا��2@� @����ض ، @���� أ[?�ت ا�)را�C @�)م و�Bد M0,� إر!����i @�/ ا����� ا�Dوا��B وL;- ا�CRة وا��2@� ا'��0���B و
 .@����ض ، @���� أ[?�ت ا�)را�B�@ �Cد M0,� إر!����È�� /�@ ��i ا���� وا��$��ى ا������� وا��2@� @����ض 

9. '�  �Bإ �  Cأ[?  �ت ا�)را �
) (  �6�  1000أ,  � �  / ( اI�G54  ً� �  � ا��$  ��ى ا',��  �دي أ�  � ���  � 
Q  5 ا�Q3�  �5 ا',��  �د
 -?��  $4 &�)
?- M0,  � �0  � ، وأن �4  � %) 66.8(، ����  ً� ���  e ا���  �3# ا!b  _ أن %) 72.5(وو2    � Ç�  (�22.3 (% ن�  ���


  -?��  $4 &  4�6� W  Iت ا����  fG� /����  6ا�� /�G]�  أ�  � ا�� ، �  ��iو /
أ�  � ، %) 7.2(أ�0  �ل أg  �ى آ��  �ل و�  Dار�0/ و2  ��د
 -?��$4 &È��� /
 .وأ[?�ت ا�)را�B�@ �Cد M0,� إر!����i @�/ ا�Q3��5 ا',���د
� وا��2@� @����ض %) )3.7ا�����(0


���4ن �/ أي أ��اض أ�gى ، أ�� ا�>
/ %) 79.2(أ�� @���$�� ��Q3��5 ا����� أو�I& ا����3# أن  .10 ' WIا��� /�
�� @��$�6 وÈI\ ا�)م X�� ى�gأ �ًI�4ن أ��ا��
 -?��$4 &�، وأ[? �ت ا�)راB�@ � C �د    %) 20.8(و.��ه- �/ ا��Rاض و2

            � nا��را �ا��� �3# أن ����  &� Iي ، وأو� �M0,� ار!��N�i @�/ ا��2@� @� �ض ا�$ �6 وا�È b\ وا�2 �@� @� �ض ا��G � ا�6
��G��@ �@�2� ا�6��ي و�2�g � / اRم أو اRب ، وأ[? �ت ا�)راC � أن ه� �ك M0, � @ �/ ا��      �@ �,M0    �@� 2���@� � ا�� ��� وا

   �  ��i �  �Bن @��ا�  ���
 ' /
�È  & 4$  �� ا���W  I ا�  >@ %  �L 65.1(@  ����ض (%  �  Cت ا�)را'�  L ���  �Bإ /  � , �  ���! %  �L
 �?�� .ا���ا��B ا����F �/ ا���ا�� ا��$�0)ة ������ 4$�� ا��Rاض أو ا�$��Fة 0

>ا�3ً� ���/ ,�� إ�G��@ -?�@�2� ا�6� �ي �6 ��4ا 
�� �و��ن    أو�I& ا�)را�C أن آ��Xاً �/ ا���WI آ��4ا ' 
����ن 4+��ً� . .11
 -?��$4 &�و@��& ا�)راC � أن ه� �ك M0, � ار!��N �i @ �/ ا���� k ا�È >ا3�        k��B)93.1 (% ا���iR دون ا'ه���م @�bره� وو2

 . وا��2@� @����ض 
� و@��6 �ت آ�� �ة وو2 �& 4$ ��?-     أو�I& ا�)را�C آ��Xاً �/ ا���WI آ ��4ا 
�� �و��ن ا��iR � ا����� � @� �W أ�4ا0?        .12
)86.4 (%     � ]�Gا��� � 
<.Rة واDا�; �ه � ��iRو��ن ا���
و@�� & ا�)راC � أن   %) 60(، @���� @�È& 4$�� ا���WI ا�>
/ آ��4ا 


� ا����G[� وا��2@� @��ض ا��G� ا�6��ي <.Rة واDا�;�ه ���iRح و!��ول اM�Rول ا��! /�@ N�i��!ار �,M0 ه��ك . 
%) 76.5(�)را�C أن أآK�4 /� �X أ��اد ���0 ا�)را�C آ��4ا 
���و��ن ا��� �و@�ت ا��Èز
 � وو2 �& 4$ ��?-     أ[?�ت ا .13

%) 78(�/ إ���B� L �'ت ا�)راC � ، وآ ��4ا 
�� �و��ن أآX � ا4R �اع ا�6 �' ا�$ �داء و@�È & 4$ ��?- ��� �وب ا�6 �' ا�$ �داء              
�� أآ�X ا�����+ �ت � � !� �ول ا��� �و@�ت ا��Èز
 � ، وأ[? �ت ا�)راC �        وآ��4ا 
���و��4?� @�6� 
��� وآ�4& ا�����+�ت ا�;��@

    � 
@��Bد M0,� ار!��N�i @�/ !��ول ا����و@�ت ا��Èز
� و�2�g ا��6' ا�$�داء وا��2@� @����ض Rن آ�Xة !� �ول ا��� �J ا��Èز
      W �
� داg � ا�6��� �/ و0� bا�� �اد ا�� Î �@ ^C�! Wدي إ�r! ، 2ً� ا��6' ا�$�داء��gو ،       � �� ، W �ا � Q gR� �� �Gة ا�6


� ا���ل ���6
/ ��Lات ، إ�I�� إ�C�! W^ ا�آ$�'ت �� ا�6�W و!��b�L ��È و,! Wدي إ�r
 . 
14.    -?�� $4 &�%) )86.4أو�I& ا�(را�C أن أآK�4 /� �X أ��اد ���0 ا�)را�C �/ ا�>آ�ر آ��4ا �)��g/ ��> ا��)م وو2 

�g5)ام ا�Cو!- ا ، �Cت ا�)را'�L ����B2 �@� @ ����ض ،       �/ إ���ر ��@k آ�ي و!��/ أن ه��ك M0, � ار!��N �i @ �/ ا�� )�g/ وا
      W �0 W �0���G�! W ا�)م �/ ا�$��م و
rدي ذ�e إ� K� I W , )رة ا�6 W�Rن ��دة ا����6!�/ �� د�gن ا�$;�K�b! �3 ,)رة ا�6

 . إ��از ا���ل و
rدي ���G� ا�6��ي 
15.        �@� 2�أ� � 4$ ��   %) 58.4(@ �/ ا� >آ�ر �0? � �0 ) ا�4 �ث و@�È & 4$ �� ا� >آ�ر         !��/ � / M gل ا�)راC � ار!G �ع 4$ �� ا

� & 4$ �� آ � ��?� � � �        %) 41.6(ا��4ث n��! % �L _ �+� ا����ل و����+� ر���� �ا�>آ�ر ا����@�/ � �fG� ��X�! �Xء أآ�Bو
 ��$�@ /�Dي ا����0� L W )ة ، و! -      �/ إ���B� L �'ت ا�)راC � آ �   %) 66(أ0)اد ا�>آ�ر ا����@�/ @��ض ا��G� ا�6 � +����

 . ا5�C)ام ا���gر ��@k آ�ى و!��/ أن ه��ك M0,� ار!��N�i @�/ ا�;�Ç وا��2@� @����ض 
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  :اb5(90%ت 
  -:�� �Iء �� !�2�& إ��N ا�)را�C و�/ Mgل ا����3# ، !- ا���2� إ�W �;���0 �/ ا�����2ت �/ أ@�زه� 

0�W ا�D5ان ا�;���.1 o���! ت�C��C ���! ورة�I        k ��B � FÈ! �� 2 ورة إ�4 �ء ( ��6 2 �ف�Iة وD. ع�F, �� ��L�$ا�
 �G� . ����+�ت ,�Fع .Dة ، 4+�اً �N4�6 ا���)ر ا���L) �$) ا�B���Lت ا���ا��i/ �/ ا����m� J.�اض ا���5

2.        � Cر ا� b� / � -و!� >ره /��iا�� ��� @ �/ ا�� �ا � ���X��4 ا� �C��C W���! �?0أ�4ا W��@ مM0�5)ام ا��� ���G!  J� دور و3�C� ا
 . ا�����n آ�����3ً� 0�W ��2?- وأه��� ا�Q�G ا��F� ا�)وري 


� �_ � �ن    .3 W �L أو �ً���

�- إ�gاج ���
/ �/ ا���ل  W�L ��Lة ا������Gا� ��2 ��gا���م و �� ���Gر �/ (�ب ا���ء ا���Xآ�ا
 .ا���ل �X� ا���ء 

4.������ة �Gا�� Jا�4ت ا����D5� وا��$���ة �

� �/ ا����ث ا���b @����� ا��+��� ا�)ور�,�� .ب �
ا'�0  )ال �  � !�  �ول ا�È  >اء و0  )م ا��  �اط �  � !�  �ول اM  �Rح ا��  �رات آ����و!��  �ت ا����ا�4  � وا����!�  � آ  �����م ا���  �اء أو        .5

    � ��
rدي ذ� k � e ا��� %�L او���Gوا� -i��Fا���4;� وا� �)ة �B!�6ن ���ا �وآ$�'ت وا��Rدة ا��@ ���Èآ�'ت ا�d( �ب   ا�� / �

� ا��$�0)ة @���G��@ �@�2� ا�6��ي �� . ا�$�ا3� إ�W !��ض اR(�5ص @������ت ا�6

6. /����6��@ �b! �?� م'Óو�$��6ت ا ، �
 .!;�^ ا���اط �� !��ول اRدو
7.�� . ي ا�����+� 0�W ��)ل ا�Èb\ ، وا�$�6 �� ا�)م WI�� (�0 ا�$�6 وا�M��0 ��?� ، \Èbن أ��C�Cن �]�G��@ �@�2� ا�6

� ا����G[� آ�������ت @��W أ�4ا0?� وا���اد ا�����4 وا����$6 ���F - وا��ا�3 �   .8<.Rة واDا�;�ه ���iR!��ول ا �اط ����0)م ا

 . 
9. /����6��@ �b! �?4R ن�� .!�Gدي ا����و@�ت ا��Èز
� @��W أ�4ا0?� و�2�g ا��C '�6داء ا�

10. /���� . ا�,Mع 0/ ا��)�b� �?4R /�gة @����� وا�6
11.           ���� I�0� �?- � / L; - ا����4 �ة ا ��? $��� � 
���WI �/ ,� � ا��Cr$ �ت ا���5� �
!���� ا���اM2ت وا�����4ت ا���د

 .ا��� 
�اB?�4?� أ��nء ا�>ه�ب ����� ا��Mج 

 -:>(90%ت 5(زارة اd5را<2 


�N أ��م ا��b �ء @�  .1(
��$ �^ � � ا��G��@ �@� 2 � ا�6� �ي      �$����f وزارة ا���� �� إر(�د و!K��X ا��Dارع ��;�^ �� 
�6/ أن 
��b �ء إذا �n & أن ه� �ك          � � �Rل ا� �
وآ>�e ا�Q�G ا����ا3� ���b5ر وا��GاآN ا����و�I �� ا�$ �ق و0 )م ا��$ ��_ � � إ


� �/ ا����) ا����ي �� ا��b5ر وا��Gآ?� �b,. 

� ا���� ) ا��� �ي ا   .2��@ /� Nاآ�Gر وا��b5ا� ���Q�G وإ2)ار (?�دات @5� �?B /
����6 �3� واC �5)ام ا���� )ات ا�Dرا�6!     � �0

��ث ����@� وا����J ا�;���N وا��dآ�'ت ا�È>ا��3 ! -�
 ' W�L ��0راDا� �ا�����2 k� �?آ��� ^C���! . 

     2gh590%ت 5(زارة ا)<:_ 

.$ �� آ� � ! -    ��6� WI� B?�ز ) 3(ز
�دة 0)د أD?Bة .$�� ا�6�W �� أ,$�م .$�� ا�6�W �����ب �/ ا���)ل ا������ ، وه�  .1
 ����F$�Gل وزارة ا���� ا�Mg /� eذ� _�I�!. 

�� � ا�5 )��ت ا�� ��� @��� 6� ا����C ^ ودون ا����4 �ة � /               .2! / � W Iي � ��6/ ا���� �!�Î�@ k�C أ,$�م ��W I ا��G � ا�6
 _�
� ا��(@ W�,Rاء ا(?) WG��$� �� W�����ت ا'آ�+�ظ داg� اR,$�م �2�g ,$- .$�� ا�6C . 

� R�@ H@� �د ا���4�6 � وا�Q3� �5             ا'ه���م @��0 .3��

Î و!$ ;�� آ � � � � � �6 � W �)ة @���4ت ����6�� داg� ��اآ D .$ �� ا�6
��� 0/ ه>ا ا���ض ��G! �Cاء درا�B� /�XL���  .ا'��0���B وا',���د
� وا����� �6� !�6ن ��)ر �
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Abstract 
Background: Diabetic nephropathy (DN) is one of the most serious complications of diabetes 
mellitus (DM) and is the leading cause of end-stage renal disease (ESRD). Excessive activity of 
the renin-angiotensin system (RAS) plays a vital role in initiation and progression of DN. 
Objectives: of this study was to evaluate the renoprotective effect of aliskiren (direct renin 
inhibitor) monotherapy and combination of aliskiren plus pentoxifylline (xanthine derivative), and 
compare it with enalapril and valsartan (RAS inhibitors) in hypertensive-diabetic type 2 patients 
with DN among patients in Gaza Strip.  
Materials and Methods: To achieve this purpose, eighty hypertensive-diabetic type 2 patients 
with microalbuminurea (20-200 µg/min or 30-300 mg/24h) were selected from UNRWA and 
private clinics in Gaza Strip and divided into four groups. The first group (n=20) was treated with 
enalapril (10-20 mg/day), the second one (n=20) was treated with valsartan (160 mg/day), the third 
group (n=20) was treated with aliskiren (150 mg/day), whereas the fourth one (n=20) was treated 
with aliskiren-pentoxifylline combination (150, 400 mg/day), then all patients were followed-up 
for nine months by measuring serum creatinine level and urinary albumin excretion (UAE) rate 
before and at 3, 6 and 9 months of treatment. 
Results: The results showed a significant reduction in UAE rate among patients who used aliskiren 
and aliskiren-pentoxifylline combination after 6 and 9 months of treatment, where the reduction in 
both groups was more pronounced at 9 months of treatment. In the valsartan treated group, the 
reduction in UAE rate was significant after 9 months of treatment, while in the enalapril treated 
group, no significant reduction in UAE rate was seen throughout the study period (9 months). In 
addition, the results also showed a significant reduction in serum creatinine level after 6 and 9 
months of aliskiren-pentoxifylline combination treatment, whereas the decrease became significant 
after 9 months of aliskiren treatment. On the other hand, no significant reduction in serum 
creatinine level among patients who used enalapril or valsartan during the study period (9 months). 
The study revealed that aliskiren monotherapy and aliskiren-pentoxifylline combination had more 
pronounced renoprotective effect than enalapril and valsartan among hypertensive-diabetic type 2 
patients with DN. 
Keywords: Diabetic Nephropathy, Aliskiren, Aliskiren-Pentoxifylline Combination, Valsartan, 
Enalapril, Urinary Albumin Excretion (UAE) Rate, Serum Creatinine Level, Renoprotective 
Effect. 
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Conclusion 
Diabetic nephropathy (DN) is considered one of the major DM complications, where more than 
40% of diabetic patients may develop it (Atkins, 2005; Balakumar et al., 2009). Diabetic 
nephropathy is a progressive kidney disease characterized by changes in renal glomerular and 
tubular structure and function, where microalbuminuria (20-200 µg/min or 30-300 mg/24 h) is its 
first clinical sign (Araki et al., 2008). Several studies have confirmed the active participation of 
RAS in the pathogenesis of DN (Carey & Siragy, 2003; Cravedi et al., 2005; Yoo et al., 2007). 
Although it is initiated by chronic hyperglycemia, many biochemical mechanisms can modulate 
and enhance its progression including activation of PKC pathway, activation of polyol pathway, 
increased accumulation of AGEs, and oxidative stress (Kikkawa et al., 2003; Jerums et al., 
2008). 
This study was carried out on eighty (four groups) hypertensive-diabetic type 2 patients with DN 
(Gaza Strip) to evaluate the renoprotective effect of aliskiren and aliskiren-pentoxifylline among 
those patients. Furthermore, the study was also conducted to compare the effect of aliskiren and 
aliskiren-pentoxifylline combination with other renin-angiotensin system inhibitors on renal 
functions in the same population. At the end of the study and after results analysis, we concluded 
the followings: 
1. Both aliskiren (150 mg/day) monotherapy and aliskiren-pentoxifylline (150, 400 mg/day) 

combination had renoprotective effect among hypertensive-diabetic type 2 patients with DN. 
They significantly reduced UAE rate after 6 and 9 months of treatment and the reduction 
produced by both regimens after 9 months was more distinct. 

2. Aliskiren (150 mg/day) monotherapy had positive effect on serum creatinine level, where it 
decreased significantly after 9 months of treatment. 

3. Patients treated with aliskiren-pentoxifylline combination had a reduction in their serum 
creatinine level throughout the study period (9 months), but the significance appeared after 6 
and 9 months of treatment. 

4. In the valsartan (160 mg/day) treated group, there was a significant reduction in UAE rate after 
9 months of treatment only. 

5. In the enalapril (10-20mg/day) treated group, the results pointed to a clear increase in UAE rate 
at the end of the study period. 

6. The study indicated that neither enalapril nor valsartan treatment had efficient effect on serum 
creatinine level among patients in this study because they increased it at the end of the study. 
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Recommendations 
1. Increase awareness of diabetic patients to the dangerous complications concomitant with the 

uncontrolled hyperglycemia such as diabetic nephropathy which leads to ESRD. 
2. Diabetic patients should comply with medications that control their blood glucose levels within 

normal range to delay or avoid the initiation of chronic diabetic complications. 
3. Urinary albumin excretion (UAE) rate should be measured manually every year in diabetic 

patients to ensure the integrity of the kidneys. 
4. Chronic diabetic type II patients (more than 10 years) with normal kidney functions should 

avoid ACEIs monotherapy and they should use a combination of ACEIs and ARBs. 
5. Diabetic patients with diabetic nephropathy should be advised to use aliskiren (DRI) or 

aliskiren-pentoxifylline combination because it can reduce both UAE rate and serum creatinine 
level more significantly than other RAS inhibitors such as enalapril and valsartan. 

6. Recommend to change the protocol used for treatment of hypertensive-diabetic patients in the 
hospitals and clinic centers in Gaza Strip. 

7. Recommend further studies to assess the long-term effects of aliskiren monotherapy and 
aliskiren-pentoxifylline combination on renal functions in diabetic patients with diabetic 
nephropathy. 

8. Further studies are recommended to evaluate the renoprotective effects of aliskiren monotherapy 
and aliskiren-pentoxifylline combination among diabetic patients with macroalbuminuria stage. 
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Abstract 
Background: Renal failure constitutes one of the ten leading causes of death in the Gaza strip with 
mortality rate of 2.8%. Although hyperhomocysteinemia has been strongly linked to end stage 
renal disease, biochemical test is restricted to monitoring kidney function. Therefore, introducing 
homocysteine as a biomarker of ESRD in Gaza hospitals is recommended. 
Objective: To assess homocysteine and hematological indices in hemodialysis patients at Al-Shifa 
hospital, Gaza Strip. 
Material and methods: This case-control study comprised 60 hemodialysis patients and 60 
healthy controls. Questionnaire interview was applied. Serum homocysteine, urea and creatinine, 
white blood cell (WBC) count, red blood cell (RBC) count, hemoglobin, hematocrit, mean 
corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), mean corpuscular hemoglobin 
concentration (MCHC), platelet count, prothrompin time (PT), activated partial thromboplastin 
time (APTT) and international normalized ratio (INR) were determined. Data were analyzed using 
SPSS version 18.0. 
Results: End stage renal disease was more prevalent among lower educated and unemployed 
individuals, families with low income as well as among individuals with family history of the 
disease. Clinical data showed that hypertension and diabetes are the most common self-reported 
disorders among the hemodialysis patients. Serum homocysteine was significantly higher in cases 
compared to controls (50.8±9.7 vs. 13.1±3.7 µmol/l, P=0.000). 
Serum urea and creatinine were also found to be significantly higher in cases (169.6±42.4 and 
9.96±2.40 mg/dl, respectively) compared to controls (27.4±7.1 and 0.77±0.14 mg/dl) with 
P=0.000. White blood cell count, MCHC and platelet count were significantly increased in cases 
compared to controls (7.18±1.37 x103 cell/µl, 33.8±1.2 mg/dl and 266.3±104.2 x109 L vs 
5.95±1.37 x103 cell/µl, 28.4±2.0 mg/dl and 222.0±54.1 x109 L) with P=0.017, P=0.000 and 0.045, 
respectively. In contrast, RBC count, hemoglobin, hematocrit and MCH showed significant 
decreases in cases(3.12±0.54 x106 cell/µl, 8.9±1.5 gm/dl, 26.3±4.6% and 28.6±2.9 pg) compared 
to controls (4.03±0.37 x106 cell/µl, 12.8±1.6 gm/dl, 45.0±4.6% and 31.9±4.4 pg) with P<0.01. 
Prothrompin time and INR were significantly higher in cases compared to controls (16.2±2.6 sec 
and 1.23±0.17 vs 13.5±0.4 sec and 0.97±0.07, P=0.000), whereas APTT was decreased in cases 
(25.3±5.3 vs 32.6±2.1 sec, P=0.000).  
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Homocysteine levels were higher among lower educated and unemployed individuals, families 
with low income as well as among individuals with family history of ESRD (P<0.01). 
Homocysteine was positively correlated with urea (r=0.827, P=0.000), creatinine (r=0.842, 
P=0.000), WBC count (r=0.338, P=0.008), MCHC (r=0.789, P=0.000) and platelet count (r=0.369, 
P=0.000) whereas negative correlations were found between homocysteine and RBC count (r=-
0.648, P=0.000), hemoglobin (r=-0.733, P=0.000), hematocrit (r=- 0.836, P=0.000) and MCH 
values (r=-0.402, P=0.001). In addition, homocysteine showed positive correlations with PT 
(r=0.564, P=0.000) and INR (r=0.657, P=0.000) and negative correlation with APTT (r=-0.690, 
P=0.000). 
Conclusions: Serum homocysteine was significantly higher in hemodialysis patients compared to 
controls. Homocysteine was positively correlated with urea, creatinine, WBC count, MCHC, 
platelet count, PT and INR, and negatively correlated with RBC count, hemoglobin, hematocrit, 
MCH and APTT. 
Keywords: Homocysteine, hematological indices, hemodialysis, Gaza Strip. 

 
Conclusions 
1. End stage renal disease was more prevalent among lower educated and unemployed individuals, 

families with low income as well as among individuals with family history of the disease. 
2. Clinical data showed that hypertension and diabetes are the most common self-reported 

disorders among the hemodialysis patients. 
3. The mean levels of homocysteine were significantly higher in hemodialysis patients compared 

to controls. 
4. The average levels of urea and creatinine were significantly higher in cases compared to 

controls. 
5. White blood cell count, MCHC and platelete count were significantly increased in cases 

compared to controls, whereas RBC count, hemoglobin, hematocrit and MCH showed a 
significant decrease in cases. 

6. Prothrompin time and INR were significantly increased whereas APTT was decreased in cases 
compared to controls. 

7. Homocysteine levels were higher among lower educated and unemployed individuals, families 
with low income as well as among individuals with family history of ESRD. 

8. Homocysteine levels were positively correlated with urea, creatinine, WBC count, MCHC and 
platelet count, whereas negative correlations were found between homocysteine and RBC 
count, hemoglobin, hematocrit and MCH values. 

9. Homocysteine levels showed positive correlations with PT and INR and negative correlation 
with APTT. 

 
Recommendations 

1. Introducing of homocysteine as a prognostic test for ESRD patients in Gaza hospitals and 
clinics is highly recommended. 

2. Frequent monitoring of homocysteine levels particularly in hypertensive and diabetic 
individuals as well as individuals with family history of ESRD. 

3. Launching of health education programs on risk factors contributing to ESRD particularly in 
hypertensive and diabetic individuals. 

4. Further research on the relation of homocysteine with clotting factors and the role of 
homocysteine in fibrinolysis is needed. 
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Abstract 
Background: Immunosuppressive drugs (ISDs) are referred to agent that can suppress or prevent 
the immune response. ISDs are used to prevent rejection of a transplanted organ and to treat 
autoimmune diseases. A common side-effect of many ISDs is immunodeficiency, because the 
majority of them act non-selectively, resulting in increased susceptibility to infections and 
decreased cancer immuno surveillance. There are also other side-effects, such as hypertension, 
dyslipidemia, hyperglycemia, peptic ulcers, moon face, liver and kidney injury. 
Aim: To study effect of ISDs on kidney function among a group of kidney transplanted patients in 
Gaza Strip. 

Materials and methods: The experimental sample size was 65 patients aged over 18 from AL-
shifa hospital who had gone on ISDs. The control sample was 65 healthy persons who had not 
gone on ISDs therapies before and matched the experimental sample in age, sex and residence. 
Data were obtained from questionnaire interview. About 6 ml blood were collected from each 
patient and random urine samples was collected from patients for the determination of 
microalbumin, the same samples were collected from controls. 
Results: The Patients who had taken Cyclosporine e were 72.3%, whereas patients who had taken 
tacrolimus were 27.7%. Patients above the normal level of Cyclosporine e were 87.2%. The main 
self repeated complications, blood pressure (BP), diabetes mellitus (DM), peptic ulcer and fever 
were 63.1%, 16.9%, 9.2% and 3.1% respectively. Body Mass Index (BMI) showed no statistical 
significant between different groups (X2=0.785, P=0.675), indicating that obesity is not a risk 
factor among the patients. Serum urea concentration was significantly increased in patients 
compared to controls (51.2±28.0 vs. 33.0± 6.4 mg/dl, p=0.000). Similar trend was found for uric 
acid (5.77±1.3 vs. 4.86±1.3 mg/dl, p=0.000). Also similar trend was found for creatinine 
(1.59±0.89 vs. 0.97±0.182 mg/dl, p=0.000). Sodium (Na) concentration was significantly 
decreased in patients compared to controls (138.07±4.34 vs. 140± 3.04 mEq/L, p=0.000). Similar 
trend was found for potassium (K) (4.07±0.48 vs. 4.24±0.45 mEq/L, p=0.040). There were no 
significant difference with chloride (Cl) concentration among patients and controls (95.67±13.19 
vs. 96.83±3 mEq/L, p=0.499). Serum leptin was increased in patients compared to control mean 
(9.37±11.72 vs. 7.41±9.45 ng/ml, p=0.000). Serum microalbumin was highly increased in patient 
mean level compared to control mean (64.2±42.7 vs. 15.16±15.75 mg/dl, p=0.000). Glomerular 
filtration rate (GFR) was decreased in patient mean compared to control mean ± SD (57.53±18.90 
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vs. 86.36±14.78 mL/min/1.73 m2, p=0.000). The correlation test showed positive significant 
relation between leptin level and BMI (R=0.458, p=0.000). However no significant relation was 
found between leptin level and age and duration of transplantation (R=0.024, p=0.785 and 
R=0.100, p=0.430). The spearman test showed negative significant relation between leptin level 
and GFR (R=-0.223, p=0.011). Serum leptin was increased in females compared to males mean ± 
SD (15.6±12.6 vs. 5.18±7.75 ng/ml, p=0.000). Comparison between effect of Cyclosporine e and 
tacrolimus, points out that urea, uric acid, creatinin and microalbumin concentration were 
significantly increased in patients who had taken Cyclosporine e compared to patients who had 
taken tacrolimus (57.18, 5.99, 1.74 and 71.49 vs. 35.66, 5.99, 1.72 and 44.0 mg/dl) respectively 
(p=0.005, p=0.036, p=0.049 and p=0.017) respectively. And the mean of GFR were significantly 
decreased in patients who had taken Cyclosporine e compared to patients who had taken 
tacrolimus (t=-2.54, p=0.014). 
Key words: Immunosuppressive drugs, kidney function tests, kidney transplant, leptin, Gaza strip. 

Conclusions 
1. Several renal diseases and kidney transplantation appear to be gender-dependent, associated 
with males more than females. 
2. Kidney disease affected by age, GFR declines usually beginning after 30–40 years of age, and 
the rate of decline may accelerate after age 50–60 years. 
3. The main Self-reported complications among the patients were hypertension, diabetes mellitus, 
peptic ulcer and fever. 
4. Levels of Cyclosporine e in most patients was above normal rang (87.2%). 
5. Serum urea, uric acid and creatinine, were significantly higher in patients compared to controls. 
That’s meant transplanted kidney affected by ISDs. 
6. Electrolyte imbalances associated with ISDs. 
7. Serum leptin concentration of the kidney transplantation group was significantly higher than that 
of the control group. 
8. Microalbumin was progressively increased in patients comparing with controls. 
9. GFR were progressively decreased in patients comparing with controls. 

10. Leptin showed significant positive correlation with sex, BMI and GFR among the patients. 
11. Patients receiving tacrolimus were at lower risk of graft loss compared with those receiving 
Cyclosporine e. 

 
Recommendation 
1. Monitoring level of Cyclosporine e is important to avoid toxistrip of medication. 
2. Kidney function test is essential for monitoring the transplanted kidney that affected by ISDs. 
3. Tacrolimus is recommended for patients with kidney transplantation. It leads to stabilize and 
improve of transplanted organ. 
4. Leptin level is important to monitor kidney survival. 
5. Further studies are needed to understand the effect of ISDs in several important nutrients. 
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Abstract 
Kidney Function assessment is important in diabetic patients and early detection of diabetic 
nephropathy in preclinical stage of disease and will contribute to decreasing morbidity and 
mortality rates. 
This study focused on the determination of N-acetyl-ß-D-glucosaminidase (NAG) and gamma 
glutamyl transferase (GGT) enzymes, transferrin (TRF) and creatinine (CR) in urine of type-2 
diabetic subjects and controls of healthy subjects for detection of the relationship between these 
markers and diabetic nephropathy in type-2 diabetic patients in Gaza. 
Early morning urine samples were collected from 100 diabetic patients, their age range was from 
40-60 years and some of them have hypertension and from 80 control non diabetic subjects with 
the same age. All the 180 subjects did not suffer from urinary tract infection, liver or renal 
diseases. In addition, the control subjects did not suffer hypertension, or abnormalities in 
carbohydrate metabolism. NAG and GGT were measured in urine samples using colorimetric 
assay kits while TRF was assayed using a turbidimetric immunoassay kit. CR was assayed using 
the alkaline picrate method. 

Urinary TRF concentration, NAG and GGT activities showed significant differences between 
diabetic patients and control. The study showed also that these markers did not have significant 
difference between hypertensive and non-hypertensive diabetic patients and no significant 
difference between males and females of patients group. Furthermore, the study showed that 32% 
have shown elevated NAG excretion but GGT excretion was found elevated only in 15% of cases 
and TRF was found higher in 29% of patients. One female patient had abnormally elevated levels 
of TRF, NAG and GGT. No correlations was found between age, body mass index (BMI), 
smoking, duration of diabetes, systolic or diastolic pressure and these markers. This study indicates 
that the appearance of the NAG, GGT and TRF in urine may be useful as a noninvasive surrogate 
test in detecting diabetic nephropathy at an early stage. 
Key words: Diabetic nephropathy, N-acetyl-ß-D-glucosaminidase, Gamma glutamyl transferase, 
Transferrin, Gaza. 

 
 
 
 
 



41 

 

Conclusions 
The urinary TRF concentration and NAG and GGT enzymes activity demonstrated a significant 
difference between diabetic patients and control. This indicates that the appearance of the NAG 
and GGT enzymes in urine most likely results from tubular damage and determination of these 
enzymes activity may be useful as a non-invasive surrogate test of incipient DN and in monitoring 
disease progression. Also, the urinary TRF may be useful in detecting DN at an early stage. It is 
preferable to perform TRF, NAG and GGT assays on early morning urine and report results on a 
per mg CR. 
The non or low correlation among our study markers and systolic or diastolic pressure in 
hypertensive diabetic patients could be a result of using antihypertensive drugs. Also, there is no 
apparent significant difference in TRF, NAG and GGT excretions between males and females. 

The slightly positive correlation which existed between the NAG and GGT means that the increase 
in one enzyme activity follows the increase in the other. 
The low positive correlation which existed between the NAG and TRF indicates that tubular injury 
can be detected biochemically independent of glomerular alteration. The lack of correlation in our 
study markers with duration of diabetes may be explained by the nature of our population where 
the many of our diabetic patients were diagnosed incidentally or diagnosed only after many years 
of symptoms onset. 
The study shows that 32% have shown elevated NAG excretion but GGT excretion was elevated 
only in 15% of cases and TRF was found higher in 29% of patients. One female patient had 
abnormally elevated levels of TRF ratio, NAG ratio and GGT ratio. 

 
 
Recommendations 
1. Patients with type-2 diabetes particularly; patients with high risk for DN should be instructed 

to measure urinary TRF ratio, NAG ratio and GGT ratio regularly for early detection of DN. 
2. Long-term studies are needed to clarify whether tubular markers (NAG and GGT) and 

glomerular marker (TRF) precede the development of MAU. 
3. Further studies are needed to investigate the other biochemical markers that help in early 

diagnosis of DN. 
4. It is important to increase the knowledge and awareness of diabetes patients in order to early-

protect themselves from the complications of this disease. As a result, they will not face future 
adverse consequences. 

5. Notification of health authorities about the results of this study, to investigate the introduction 
of new laboratory tests for early diagnosis of DN. 

6. Adoption of non-invasive laboratory tests for the comfort of patients. 
7. It is important to develop statistical system at the MOH and make annually report contains 

statistical information about diabetes mellitus and other diseases in Palestine. 
8. The field of early diagnosis for DN and diabetic complications in general deserve more studies 

since it is a very important subject, but unfortunately they are few in Palestine. 
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