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

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%).
vii

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 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.

Keywords: Hemodialysis, Nutritional Status, End Stage Renal Disease, Malnutrition,
Body Mass Index.
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أﺛﺮ اﻟﻐﺴﯿﻞ اﻟﻜﻠﻮي ﻋﻠﻰ اﻟﺤﺎﻟﺔ اﻟﺘﻐﺬوﯾﺔ ﻟﻤﺮﺿﻰ اﻟﻔﺸﻞ اﻟﻜﻠﻮي ﻟﻠﻔﺌﺔ اﻟﻌﻤﺮﯾﺔ  ٥٩ -١٩ﺳﻨﺔ،
ﻓﻲ ﻣﺴﺘﺸﻔﻰ اﻟﺸﻔﺎء ،ﻏﺰة -ﻓﻠﺴﻄﯿﻦ

ﻣﻠﺨﺺ اﻟﺪراﺳﺔ
اﻟﻤﻘﺪﻣ ﺔ :ﺳ ﻮء اﻟﺘﻐﺬﯾ ﺔ ﻣﻨﺘ ﺸﺮ ﺑ ﺸﻜﻞ ﻋ ﺎﻟﻲ ﻓ ﻲ ﺟﻤﯿ ﻊ أﻧﺤ ﺎء اﻟﻌ ﺎﻟﻢ ﻟ ﺪى ﻣﺮﺿ ﻰ اﻟﻔ ﺸﻞ اﻟﻜﻠ ﻮي
اﻟﻤﻌ ﺎﻟﺠﯿﻦ ﺑﺎﻟﻐ ﺴﯿﻞ اﻟﻜﻠ ﻮي ،ﻛﻤ ﺎ أن ﺳ ﻮء اﻟﺘﻐﺬﯾ ﺔ ﻣ ﺮﺗﺒﻂ ارﺗﺒﺎﻃ ﺎ وﺛﯿﻘ ﺎ ﺑﺘ ﺪھﻮر اﻟﺤﺎﻟ ﺔ اﻟ ﺼﺤﯿﺔ
وارﺗﻔﺎع ﻣﻌﺪل اﻟﻮﻓﯿﺎت ﻟﺪى ھﺬه اﻟﻔﺌﺔ ﻣﻦ اﻟﻤﺮﺿﻰ .إﻻ أﻧ ﮫ ﻟ ﻢ ﯾ ﺘﻢ ﺗﻘﯿ ﯿﻢ اﻟﺤﺎﻟ ﺔ اﻟﺘﻐﺬوﯾ ﺔ ﻟﻤﺮﺿ ﻰ
اﻟﻐﺴﯿﻞ اﻟﻜﻠﻮي اﻟﺬﯾﻦ ﯾﻌﯿﺸﻮن ﻓﻲ ﻗﻄﺎع ﻏﺰة ،ﻓﻠﺴﻄﯿﻦ.

اﻟﮭﺪف :ھﺪﻓﺖ ھ ﺬه اﻟﺪراﺳ ﺔ إﻟ ﻰ ﺗﺤﺪﯾ ﺪ ﻣ ﺪى اﻧﺘ ﺸﺎر ﺳ ﻮء اﻟﺘﻐﺬﯾ ﺔ ﺑ ﯿﻦ ﻣﺮﺿ ﻰ اﻟﻐ ﺴﯿﻞ اﻟﻜﻠ ﻮي،
ﺗﺤﺪﯾﺪ ﺗﺄﺛﯿﺮ اﻟﻌﻮاﻣ ﻞ اﻻﺟﺘﻤﺎﻋﯿ ﺔ واﻻﻗﺘ ﺼﺎدﯾﺔ واﻟﺪﯾﻤﻮﻏﺮاﻓﯿ ﺔ )اﻟﺘﻮزﯾ ﻊ اﻟ ﺴﻜﺎﻧﻲ( ﻋﻠ ﻰ ﻣﺆﺷ ﺮات
ﺳﻮء اﻟﺘﻐﺬﯾﺔ ،ﺗﺤﺪﯾﺪ ﻣﺪى اﻧﺘ ﺸﺎر ﻣ ﻀﺎﻋﻔﺎت اﻟﻔ ﺸﻞ اﻟﻜﻠ ﻮي ،ﺗﻘﯿ ﯿﻢ ﻣ ﺪى اﻻﻟﺘ ﺰام ﺑﺎﻟﺤﻤﯿ ﺔ اﻟﻐﺬاﺋﯿ ﺔ
وﻛﻤﯿﺔ اﻟﺴﻮاﺋﻞ اﻟﻤﺴﻤﻮﺣﺔ ﻟﻤﺮﺿﻰ اﻟﻐﺴﯿﻞ اﻟﻜﻠﻮي ،ﻛﻤﺎ وھﺪﻓﺖ ھﺬه اﻟﺪراﺳﺔ إﻟﻰ ﺗﻮﺿ ﯿﺢ اﻟﻌﻼﻗ ﺔ
ﺑﯿﻦ ﺳﻮء اﻟﺘﻐﺬﯾﺔ واﻟﻨﻈﺎم اﻟﻐﺬاﺋﻲ اﻟﻤﺘﺒﻊ ﺑﯿﻦ ﻣﺮﺿﻰ اﻟﻐﺴﯿﻞ اﻟﻜﻠﻮي.

ﻣﻨﮭﺠﯿ ﺔ اﻟﺪراﺳ ﺔ :ﺷ ﺎرك ﻓ ﻲ ھ ﺬه اﻟﺪراﺳ ﺔ ﺳ ﺘﻮن ﻣ ﺮﯾﺾ ﻣ ﺼﺎﺑﯿﻦ ﺑﺎﻟﻔ ﺸﻞ اﻟﻜﻠ ﻮي ،ﻣ ﻦ ﻛ ﻼ
اﻟﺠﻨﺴﯿﻦ اﻟﺬﯾﻦ ﺗﺘﺮاوح أﻋﻤﺎرھﻢ ﺑﯿﻦ  ٥٩ -١٩ﺳﻨﺔ ،وﯾﻘﻮﻣﻮا ﺑﻌﻤﻞ ﻏﺴﯿﻞ ﻛﻠ ﻮي ﻟﻤ ﺪة ﺳ ﺘﺔ أﺷ ﮭﺮ
ﻋﻠﻰ اﻷﻗﻞ ،وﻗﺪ ﺗﻢ ﺗﻘﯿﻢ اﻟﻤﺮﺿﻰ ﺑﺎﺳﺘﺨﺪام ﻣﺆﺷﺮات ﻗﯿﺎس اﻟﺠﺴﻢ )اﻟﻄ ﻮل واﻟ ﻮزن اﻟﺠ ﺎف( ،وﻗ ﺪ
ﺗ ﻢ ﻗﯿ ﺎس ﺿ ﻐﻂ اﻟ ﺪم ﻟﻠﻤﺮﺿ ﻰ ،وأﺧ ﺬ ﻋﯿﻨ ﺎت دم ﻣ ﻦ اﻟﻤﺮﺿ ﻰ ﻟﻌﻤ ﻞ اﻟﺘﺤﺎﻟﯿ ﻞ اﻟﻜﯿﻤﯿﺎﺋﯿ ﺔ اﻟﺘﺎﻟﯿ ﺔ:
)اﻟﮭﯿﻤﻮﺟﻠﻮﺑﯿﻦ ،ﻣﺴﺘﻮى اﻟﺤﺪﯾﺪ ،اﻷﻟﺒﯿﻮﻣﯿﻦ ،ﻣﺴﺘﻮى اﻟﺴﻜﺮ ﺑﺎﻟﺪم ،ﻗﯿﺎس ﻣﻘ ﺪرة ﺣﻤ ﻞ اﻟﺤﺪﯾ ﺪ ﻋﻠ ﻰ
اﻟﺒﺮوﺗﯿﻦ ،اﻟﻜﺮﯾ ﺎﺗﯿﻨﯿﻦ ،اﻟﻜﻮﻟ ﺴﺘﺮول ،اﻟﻔ ﺴﻔﻮر ،اﻷﻟﻜ ﺎﻟﯿﻦ ﻓﻮﺳ ﻔﺎﺗﯿﺰ ،ھﺮﻣ ﻮن اﻟﻐ ﺪة ﺟ ﺎر اﻟﺪرﻗﯿ ﺔ،
اﻟﻜﺎﻟ ﺴﯿﻮم ،اﻟ ﺼﻮدﯾﻮم ،واﻟﺒﻮﺗﺎﺳ ﯿﻮم( ،وﻗ ﺪ ﺗ ﻢ ﺟﻤ ﻊ اﻟﻤﻌﻠﻮﻣ ﺎت اﻟﺨﺎﺻ ﺔ )ﺑﺎﻟﺤﺎﻟ ﺔ اﻻﺟﺘﻤﺎﻋﯿ ﺔ
واﻻﻗﺘﺼﺎدﯾﺔ واﻟﺪﯾﻤﻮﻏﺮاﻓﯿﺔ ،واﻟﺘﺎرﯾﺦ اﻟﻄﺒﻲ( ﻋ ﻦ ﻃﺮﯾ ﻖ اﺳ ﺘﺒﯿﺎن ﻣ ﻦ ﻗﺒ ﻞ اﻟﺒﺎﺣ ﺚ ،ﻛﻤ ﺎ وﻗ ﺪ ﺗ ﻢ
اﺳﺘﺨﺪام ﺟﺪول اﻟﺘﻜﺮار اﻟﻐﺬاﺋﻲ ﻟﺪراﺳﺔ اﻟﺴﻠﻮك واﻟﻨﻤﻂ اﻟﻐﺬاﺋﻲ ﻟﻜﻞ ﻣﺮﯾﺾ.

اﻟﻨﺘ ﺎﺋﺞ :أﻇﮭ ﺮت اﻟﺪراﺳ ﺔ ﺑﻌ ﺪ ﺗﺤﻠﯿ ﻞ اﻟﻨﺘ ﺎﺋﺞ أن ﻣ ﺎ ﯾﻘ ﺎرب ﻣ ﻦ ﺛﻠﺜ ﻲ ﻣﺮﺿ ﻰ اﻟﻐ ﺴﯿﻞ اﻟﻜﻠ ﻮي
)ﻣﺴﺘﺸﻔﻰ اﻟﺸﻔﺎء ﺑﻐﺰة( ﯾﻌﺎﻧﻮن ﻣﻦ ﻣﻈﺎھﺮ ﺳﻮء اﻟﺘﻐﺬﯾﺔ ،ﻛﺎﻧﺨﻔﺎض أﻟﺒﯿﻮﻣﯿﻦ اﻟ ﺪم ) % ٦٦.٧ﻣ ﻦ
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اﻟﻌﯿﻨﺔ( ،اﻧﺨﻔﺎض ﻣ ﺴﺘﻮى اﻟﻜﺮﯾ ﺎﺗﯿﻨﯿﻦ ﻗﺒ ﻞ ﻋﻤ ﻞ اﻟﻐ ﺴﯿﻞ اﻟﻜﻠ ﻮي ) ،(% ٦٥اﻧﺨﻔ ﺎض ﻛﻮﻟ ﺴﺘﺮول
اﻟ ﺪم ) ،(% ٦١.٧وأن ﻧﺤ ﻮ ) (% ٤٦.٧ﻣ ﻦ اﻟﻤﺮﺿ ﻰ ﻛ ﺎن ﻟ ﺪﯾﮭﻢ ﻣﺆﺷ ﺮ ﻛﺘﻠ ﺔ اﻟﺠ ﺴﻢ أﻗ ﻞ ﻣ ﻦ
اﻟﻤﺴﺘﻮى اﻟﻤﻮﺻﻰ ﺑﮫ ) ٢٣.٨ﻛﺠﻢ/م (٢ﻟﮭﺬه اﻟﻔﺌ ﺔ ﻣ ﻦ اﻟﻤﺮﺿ ﻰ .ﻛﻤ ﺎ وأﻇﮭ ﺮت اﻟﻨﺘ ﺎﺋﺞ أن ھﻨ ﺎك
ارﺗﻔ ﺎع ﻣﻠﺤ ﻮظ ﻓ ﻲ ﻣﻌ ﺪل اﻧﺘ ﺸﺎر ﻣ ﻀﺎﻋﻔﺎت اﻟﻔ ﺸﻞ اﻟﻜﻠ ﻮي ،وﻛﺎﻧ ﺖ اﻟﻨ ﺴﺐ ﻛﺎﻟﺘ ﺎﻟﻲ :ﻓﻘ ﺮ اﻟ ﺪم
) ٪ ١٠٠ﻣ ﻦ اﻟﻌﯿﻨ ﺔ( ،ارﺗﻔ ﺎع ﺿ ﻐﻂ اﻟ ﺪم ) ،(٪ ٧٥أﻣ ﺮاض اﻟﻌﻈ ﺎم ) ،(٪ ٥٨.٣زﯾ ﺎدة ﻧ ﺴﺒﺔ
اﻟﺒﻮﺗﺎﺳﯿﻮم ﻓﻲ اﻟﺪم ) ،(٪ ٥٠داء اﻟﺴﻜﺮي ) ٪ ٤٣.٣ﻣﻦ اﻟﻌﯿﻨﺔ( .ﻣﻦ ﻧﺎﺣﯿﺔ أﺧﺮى ،ﯾ ﺸﯿﺮ اﻟﺘﺤﻠﯿ ﻞ
اﻹﺣﺼﺎﺋﻲ إﻟﻰ وﺟﻮد ﻋﻼﻗﺔ ﻋﻜﺴﯿﺔ ذات دﻻﻟﺔ إﺣﺼﺎﺋﯿﺔ ﺑﯿﻦ ﻛﻞ ﻣﻦ ﻋ ﺪد ﻣ ﺮات اﻟﺘ ﺮدد إﻟ ﻰ ﻗ ﺴﻢ
اﻻﺳﺘﻘﺒﺎل واﻟﻄﻮارئ وﻋﺪد أﯾﺎم اﻟﺪﺧﻮل ﻓﻲ اﻟﻤﺴﺘﺸﻔﻰ ﺧﻼل ﻋﺎم ) (٢٠١٢ﻣﻊ ﻣﺴﺘﻮى اﻷﻟﺒﯿ ﻮﻣﯿﻦ
ﻓ ﻲ اﻟ ﺪم وﻣﺆﺷ ﺮ ﻛﺘﻠ ﺔ اﻟﺠ ﺴﻢ .ھ ﺬه اﻟﺒﯿﺎﻧ ﺎت ﺗ ﺸﯿﺮ إﻟ ﻰ أن اﻟﻤﺮﺿ ﻰ ﻣﻌﺮﺿ ﻮن ﺑ ﺸﻜﻞ ﻛﺒﯿ ﺮ إﻟ ﻰ
ﺗﺮدي اﻟﺤﺎﻟ ﺔ اﻟ ﺼﺤﯿﺔ و ﻻرﺗﻔ ﺎع ﻣﻌ ﺪل اﻟﻮﻓﯿ ﺎت ﺑﯿ ﻨﮭﻢ .وﻋ ﻼوة ﻋﻠ ﻰ ذﻟ ﻚ ،أﻇﮭ ﺮت اﻟﺪراﺳ ﺔ أن
ھﻨ ﺎك ﻋﻼﻗ ﺔ ﻃﺮدﯾ ﺔ ذات دﻻﻟ ﺔ إﺣ ﺼﺎﺋﯿﺔ ﺑ ﯿﻦ اﻟﺤﺎﻟ ﺔ اﻻﺟﺘﻤﺎﻋﯿ ﺔ واﻻﻗﺘ ﺼﺎدﯾﺔ واﻟﺪﯾﻤﻮﻏﺮاﻓﯿ ﺔ
)اﻟﺤﺎﻟ ﺔ اﻻﺟﺘﻤﺎﻋﯿ ﺔ ،اﻟ ﺪﺧﻞ اﻟ ﺸﮭﺮي و اﻟﻌﻤ ﺮ( ﻣ ﻊ ﻣﺆﺷ ﺮ ﻛﺘﻠ ﺔ اﻟﺠ ﺴﻢ .ﻣ ﻦ ﻧﺎﺣﯿ ﺔ أﺧ ﺮى ﯾ ﺸﯿﺮ
اﻟﺘﺤﻠﯿﻞ اﻹﺣﺼﺎﺋﻲ إﻟﻰ وﺟﻮد ﻋﻼﻗﺔ ﻃﺮدﯾﺔ ذات دﻻﻟﺔ إﺣﺼﺎﺋﯿﺔ ﺑﯿﻦ أﻟﺒﻮﻣﯿﻦ اﻟﺪم ،ﻧﺴﺒﺔ اﻟﻔ ﺴﻔﻮر،
و ﻧﺴﺒﺔ اﻟﺒﻮﺗﺎﺳﯿﻮم ﻓﻲ اﻟﺪم ﻣﻊ ﻛﻤﯿﺔ اﻟﺒﺮوﺗﯿﻦ ،اﻟﻔ ﺴﻔﻮر ،واﻟﺒﻮﺗﺎﺳ ﯿﻮم اﻟﻤﺘﻨ ﺎول ﻋ ﻦ ﻃﺮﯾ ﻖ اﻟﻐ ﺪاء
ﻋﻠﻰ اﻟﺘﻮاﻟﻲ .أﯾﻀﺎ ،أﻇﮭﺮت اﻟﺪراﺳﺔ أن اﻟﻐﺎﻟﺒﯿﺔ ) (٪ ٧٨.٣ﻣﻦ ﻣﺮﺿﻰ ﻏﺴﯿﻞ اﻟﻜﻠﻰ ﻟ ﯿﺲ ﻟ ﺪﯾﮭﻢ
أي ﻧﻈﺎم ﻏﺬاﺋﻲ ﻣﺘﺒﻊ وأن ) (٪ ٦١.٧ﻣﻦ اﻟﻤﺮﺿﻰ ﻏﯿﺮ ﻣﻠﺘﺰﻣﯿﻦ ﺑﻜﻤﯿﺔ اﻟﺴﻮاﺋﻞ اﻟﻤﺴﻤﻮﺣﺔ ﻟﮭﻢ.

اﻻﺳﺘﻨﺘﺎج واﻟﺘﻮﺻﯿﺎت :ﺗﺸﯿﺮ اﻟﻨﺘ ﺎﺋﺞ إﻟ ﻰ ارﺗﻔ ﺎع ﻣﻌ ﺪل ﺳ ﻮء اﻟﺘﻐﺬﯾ ﺔ وﻣ ﻀﺎﻋﻔﺎت اﻟﻔ ﺸﻞ اﻟﻜﻠ ﻮي
ﺑ ﯿﻦ ھ ﺬه اﻟﻔﺌ ﺔ ﻣ ﻦ اﻟﻤﺮﺿ ﻰ .ﻟ ﺬا ﻓ ﺎن اﻟﺤﺎﻟ ﺔ اﻟﺘﻐﺬوﯾ ﺔ ﺗﺤﺘ ﺎج إﻟ ﻰ اﻟﻤﺰﯾ ﺪ ﻣ ﻦ اﻻھﺘﻤ ﺎم ،واﻟﺘﻘﯿ ﯿﻢ
اﻟﺪوري واﻟﺘﺪﺧﻞ اﻟﻐﺬاﺋﻲ اﻟﻤﺒﻜﺮ ﻣﻦ أﺟﻞ اﻟﺘﻘﻠﯿﻞ ﻣﻦ ﻣﻌﺪل اﻧﺘﺸﺎر ﺳﻮء اﻟﺘﻐﺬﯾ ﺔ وﻣ ﻀﺎﻋﻔﺎﺗﮭﺎ اﻟﺘ ﻲ
ﻟﮭﺎ آﺛﺎر ﺳﻠﺒﯿﺔ ﻋﻠﻰ ﺣﯿﺎة ﻣﺮﺿﻰ ﻏﺴﯿﻞ اﻟﻜﻠﻰ ﻓﻲ ﻗﻄﺎع ﻏﺰة ﻓﻠﺴﻄﯿﻦ.

ﻛﻠﻤ ﺎت ﻣﻔﺘﺎﺣﯿ ﺔ :اﻟﻐ ﺴﯿﻞ اﻟﻜﻠ ﻮي ،اﻟﺤﺎﻟ ﺔ اﻟﺘﻐﺬوﯾ ﺔ ،اﻟﻔ ﺸﻞ اﻟﻜﻠ ﻮي ،ﺳ ﻮء اﻟﺘﻐﺬﯾ ﺔ ،ﻣﺆﺷ ﺮ ﻛﺘﻠ ﺔ
اﻟﺠﺴﻢ.
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Chapter I
Introduction
1.1 Background
The prevalence of Chronic Kidney Disease (CKD) is rising worldwide. In the United
States 2010, it is estimated that, more than two million people was afflicted with CKD
(USRDS, 2010). The global patient population with CKD continues to grow at the
rate of 7 percent per year due to demographic transition, increase in diseases leading
to CKD and increased availability of diagnostic and therapeutic facilities (Shyam &
Sreenivas, 2005). The most common causes of CKD are diabetes mellitus,
hypertension and glomerulonephritis. Together, these cause approximately 75% of all
adult cases (USRDS, 2012). Diabetes mellitus is the number one cause of CKD, 44%
of hemodialysis patients had diabetes (NKF, 2013).
CKD constitutes an important health problem in the Palestinian territories. In the West
Bank and Gaza Strip, the number of patients on regular dialysis increased from 482 in
2004 to 613 cases in 2005, the most common causes for CKD in Palestine are
glomerulonephritis and diabetic nephropathies (Abu Shahla et al., 2003). In year
2006, renal failure was reported as the 10th leading cause of death among Palestinian
population, and composed 4 % of leading causes of death in Palestine. It was
considered as the 6th leading cause of death among adults aged 20-59 years and the
7th leading cause of death among adults aged 60 years and older (MOH, 2006). The
hemodialysis services in Palestine were initiated in 1972, there are 14 working
hemodialysis centers in Palestine, 10 in the West-Bank and 4 in Gaza (MOH, 2011).
According to the Palestinian Ministry Of Health in 2011, the number of patients on
regular hemodialysis in Gaza strip was 360 patients (MOH, 2011). Currently, there
are about 428 patients who are maintained on regular hemodialysis in Gaza strip,
about 240 patients are in the hemodialysis unit at Al-Shifa hospital, which have 36
hemodialysis machines (MOH, 2013).
1.2 Hemodialysis and nutrition
Protein Energy Malnutrition (PEM) is highly prevalent among patients with advanced
CKD and those undergoing maintenance dialysis (MD) therapy worldwide. Different
reports suggest that the prevalence of this condition varies from roughly 18% to 70%
of adult maintenance dialysis patients, in adults, the presence of PEM is one of the
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strongest predictors of morbidity and mortality (NKF/KDOQI, 2002). Children with
end stage renal disease have rates of mortality estimated to be 30 times higher than
expected for age compared with those of healthy children. Children with physical
manifestations of under nutrition, such as low body mass index and low height
standard deviation score, have been associated with increased risk of mortality (Craig
et al., 2004). Several studies assessed PEM in hemodialysis patients by using single or
combination of methods (Alshmary et al., 2007; Alsaran et al., 2009). However, a
combination of valid and complementary methods should be performed to assess
PEM in hemodialysis patients, since a single method does not provide complete
indicators of PEM status. Also, a combination of methods can measure PEM with
greater sensitivity and specificity (NKF/KDOQI, 2002). Several methods have been
adapted to evaluate nutritional status in hemodialysis patients for PEM, such as the
subjective global assessment (SGA), anthropometric measurements, biochemical
tests, bioelectrical impedance analysis (BIA) and dual energy x-ray absorptiometry.
These methods vary from study to study due to ease of application, expense,
availability, and practicality; however, a single, accepted best-practical method of
PEM detection does not currently exist. While some techniques may work well in
research situations, they are often not practical in clinical situations because they
require expensive equipment or too much time. Therefore, based on such data the
researcher used the following methods:
1- Anthropometric indices including dry weight & height.
2- Physical examination (blood pressure measurement).
3- Biochemical tests including (hemoglobin, serum albumin, fasting blood sugar,
serum iron, total iron binding capacity, creatinine, cholesterol, phosphorus, alkaline
phosphatase, parathyroid hormone, calcium, sodium, and potassium).
4- Demographic, socioeconomic & medical history questionnaire.
5- Estimation of dietary pattern and intake using food frequency questionnaire.
To assess the nutritional status of patients involved in this study.
1.3 Statement of the problem
Patients beginning hemodialysis have a high incidence rate of malnutrition because
their disease has progressed overtime till the end stage organ failure, malnutrition
often exists despite ongoing efforts to optimize dietary regimens and is one of the
main risk factors for morbidity and mortality in these patients.
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1.4 Justification
The information available about the impact of hemodialysis on nutritional status in
patients with end-stage renal disease in Gaza-Palestine, is very little compared to
other countries. Therefore, this study was carried out to determine the impact of
hemodialysis on the nutritional status of patients with end-stage renal disease aged 1959 years at Al-Shifa hospital, Gaza-Palestine.

1.5 Significance of the study
According to the available data from the Palestinian Ministry Of Health 2010
(Nutrition Department), no information was available about the nutritional status of
hemodialysis patients in Gaza Strip and the West Bank. However, it does not address
the impact of hemodialysis on nutritional status in patients with end-stage renal
disease, and its consequences. Such study would be the first of its kind in Gaza Strip.
This study will help to identify opportunities for improving the nutritional status for
hemodialysis patients in Gaza Strip.

1.6 Main objective
To determine the impact of hemodialysis on nutritional status in patients with endstage renal disease aged 19-59 years at Al-Shifa hospital, Gaza-Palestine.

1.7 Specific objectives
1- To determine the prevalence of malnutrition among hemodialysis patients aged
19-59 years.
2- To determine the impact of demographic socioeconomic factors on malnutrition
indicators among hemodialysis patients aged 19-59 years.
3- To determine the prevalence of CKD complications among hemodialysis patients
aged 19-59 years.
4- To evaluate the diet & fluid adherence among hemodialysis patients aged 19-59
years.
5- To clarify the correlation between dietary intake and malnutrition among
hemodialysis patients aged 19-59 years.
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1.8 Demographic socioeconomic overview
Gaza Strip is a small geographical area (365 km²). It is a coastal zone at the
southeastern extreme of the Mediterranean Sea. It is 50 Km length, 5-12 km width, it
has a 51 kilometers border with Israel, and an 11 km border with Egypt. Gaza Strip is
divided into five smaller governorates which include North Gaza, Gaza city, Mid
zone, Khan Younis and Rafah. Gaza Strip is considered one of the most crowded
places in the world (MOH, 2005). The governorates total population was estimated at
the mid of year 2012 by 1,644,293 residents forming about 38.2% of the total
Palestinian population (PCBS, 2012).

In 2012, the Palestinian Central Bureau of Statistics (PCBS) estimated the number of
population in the Palestinian territories as 4.2 million, with distribution as follows: 2.6
million in the west bank and 1.6 million in Gaza Strip (PCBS, 2012).

According to PCBS in 2011, 25.8 % of the households in the Palestinian territories
were suffering from deep poverty according to consumption patterns (17.8 % in the
West Bank, and 38.8 % in Gaza Strip), while according to income patterns, 12.9% of
households were suffering deep poverty (7.8 % in the West Bank, and 21.1 % in Gaza
Strip). Moreover, data revealed that 2.2 % of the Palestinian households in Gaza Strip
are one person household; while 81.8 % of households is nuclear households
compared to 16.0 % are extended families. The mean household size in the Gaza City
was 6.4 persons in 2011 distributed as the following: 25.4 % of households has a
family size less than 5 persons, and the majority of them (74.6 %) had ≥ 6
persons/family (PCBS, 2011).

Gaza Strip is known to be an educated community. In 2011, data revealed that 95.5%
of people above 15 years old could read and write from both sexes (93.3% were males
and 97.7% were females). Data also revealed that 4.5% of adults were illiterate, 5.0%
can read and write, 12.9% were educated to elementary school, 35.2% had
preparatory, 24.7% had secondary level of education, 5.2% had diploma and 12.5%
had bachelors or higher degrees (PCBS, 2011).

Regarding the marital status of the adult males in the Palestinian Territories, 55.4 %
were married, 43.7 % were never married before, 0.3 % was divorced, 0.6 % was
4

widowed. On the other hand, 35.3% of the adult females in the Palestinian territories
were never married, 57.1% were married, 1.4 % were divorced, 6.1 % were widowed
and 0.1% were separated (PCBS, 2012).
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Chapter II
Literature review

2.1 Overview of the kidney
Kidney is a paired organ, the basic units of the kidneys are microscopically thin
structures called nephrons, which filter the blood and cause wastes to be removed in
the form of urine. Together with the two ureters, bladder, and the single urethra, the
kidneys make up the body’s urinary system. Human beings, as well as members of all
other vertebrate species, typically have two kidneys. The kidneys of adult humans are
about 10 to 13 cm (4 to 5 in) long and about 5 to 7.5 cm (2 to 3 in) wide (NKF, 2013).

2.2 Function of kidneys
A primary function of kidneys is the removal of poisonous wastes from the blood and
regulating the amount of fluid in the body. Chief among these wastes are the nitrogen
containing compounds urea and uric acid, which result from the breakdown of
proteins and nucleic acids. Life threatening illnesses occur when too many of these
waste products accumulate in the bloodstream. Fortunately, a healthy kidney can
easily rid the body of these substances (NKF, 2013).
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Other functions of the kidneys
Under the effect of antidiuretic hormone (ADH) kidneys regulate the amount of water
contained in the blood. Antidiuretic hormone is produced in the hypothalamus (postlobe) a part of the brain that regulates many internal functions and stored in the nearby
pituitary gland. Osmoreceptor in the brain monitor the blood’s water concentration.
When the amount of salt and other substances in the blood becomes too high, the
pituitary gland releases ADH into the bloodstream. When it enters the kidney, ADH
increase water permeability of distal and collecting tubules, so that more water is
reabsorbed into the bloodstream. In addition to the regulation of blood sodium,
potassium content, the kidneys regulate blood pressure through Aldosterone - Renin Angiotensin system. The hormone aldosterone, produced by the adrenal glands,
interacts with the kidneys to regulate the blood’s sodium and potassium content. High
amounts of aldosterone cause the nephrons to reabsorb more sodium ions, more water,
and fewer potassium ions, regulate blood pH by eliminating hydrogen ions; low levels
of aldosterone have the reverse effect. Aldosterone also helps to regulate blood
pressure. When blood pressure starts to fall, the kidney releases an enzyme (a
specialized protein) called renin, which converts a blood protein into the hormone
angiotensin. This hormone causes blood vessels to constrict, resulting in a rise in
blood pressure (when kidney blood supply ↓ 20% → Renin → Angiotensinogen →
Angiotensin I → Angiotensin II → vasoconstriction of efferent arteriole). Angiotensin
then induces the adrenal glands to release aldosterone, which promotes sodium and
water to be reabsorbed, further increasing blood volume and blood pressure. The
kidney also adjusts the body's acid base balance to prevent such blood disorders as
acidosis and alkalosis. If the blood is too acidic, meaning that there is an excess of
hydrogen ions, the kidney moves these ions to the urine through the process of tubular
secretion. An additional function of the kidney is the processing of vitamin D; the
kidney converts this vitamin to an active form that stimulates bone development. Also
they produce the erythropoietin hormone which influences the production of red blood
cells in the bone marrow. When the kidney detects that the number of red blood cells
in the body is declining, it secretes erythropoietin. This hormone travels through the
bloodstream to the bone marrow, stimulating the production and release of more red
cells (NKF, 2013).
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2.3 Kidney disease

2.3.1 Acute kidney disease
Acute kidney disease (AKD) is a syndrome characterized by rapid decline in
glomerular filtration rate (hours to days), retention of nitrogenous waste products, and
perturbation of extracellular fluid volume, electrolyte and acid-base homeostasis.
AKD complicates approximately 5% of hospital admissions and up to 30% of
admissions to intensive care units. AKD is usually asymptomatic and diagnosed when
biochemical monitoring of hospitalized patients reveals a recent increase in blood urea
and creatinine concentrations (Dennis & Anthony, 2005).

2.3.2 Chronic kidney disease
Chronic kidney disease is a pathophysiologic process with multiple etiologies,
resulting in the inexorable attrition of nephron number and function and frequently
leading to end-stage renal disease (ESRD). In turn, ESRD represents a clinical state or
condition in which there has been an irreversible loss of endogenous renal function, of
a degree sufficient to render the patient permanently dependent upon renal
replacement therapy (RRT), (dialysis or transplantation), in order to avoid lifethreatening uremia (Dennis & Anthony, 2005).

2.4 Stages of kidney disease
Glomerular filtration rate (GFR) accepted as the best index of overall kidney function
in health and disease. Several stages of CKD, defined as structural abnormalities of
the kidney that can lead to decreased GFR, are recognized.

Chronic kidney disease was classified into five stages by the National Kidney
Foundation Kidney Disease Outcome Quality Initiative (KDOQI):

Stage 1: is defined as kidney damage with normal of GFR (>90 mL/min/1.73 m²),
which overtime can lead to decreased GFR.

Stage 2: is defined as kidney damage with mild reduction in GFR (60-89
mL/min/1.73 m²). At this stage, patients usually have hypertension and may have
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laboratory abnormalities indicative of dysfunction. This is determined by
measurements of serum creatinine levels.

Stage 3: is defined as kidney damage with moderate reduction in GFR (30-59
mL/min/1.73 m²). This stage is distinguished by the presence of azotemia (nitrogen
metabolism) and expressed by an elevation in serum creatinine and blood urea
nitrogen (BUN). Erythropoietin production decreases, and laboratory abnormalities
reflecting dysfunction in other organ systems are usually present. Although, patients
may have symptoms, they often remain remarkably asymptomatic eventhough their
kidney function reduced by as much as 70%.

Stage 4: is characterized by severe reduction in GFR (15-29 mL/min/1.73 m²). In this
extremely tenuous stage of CKD, the worsening of azotemia, anemia, and other
laboratory abnormalities reflect dysfunction in several organ systems. However,
patients usually have mild symptoms.

Stage 5: is characterized by Kidney failure (GFR <15 mL/min/1.73 m² or dialysis). In
most cases, this level of kidney function accompanied by a constellation of symptoms
and laboratory abnormalities in several organ systems, which collectively referred to
as uremia. Initiation of kidney replacement therapy (dialysis or transplantation) is
typically required for treatment of co-morbid conditions or complications of
decreased GFR, which would otherwise increase the risk of morbidity and mortality
(NKF/KDOQI, 2002).

2.5 Who is at increased risk for chronic kidney disease
Data from the United State Renal Data System (USRDS) 2011, indicates the
incidence of ESRD is disproportionately high among older individuals, certain ethnic
minorities, and individuals with hypertension, diabetes, and autoimmune diseases,
over use of anti inflammation, infection (glomerulonephrities). This suggests that
demographic and clinical factors may be risk factors for the development or
progression of chronic kidney disease. In addition, individuals with a family history of
kidney disease appear to be at higher risk of developing kidney disease. This appears
to be true for most types of kidney diseases, suggesting the presence of genes coding
for susceptibility factors for the development or progression of kidney disease in
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general, as well as genes coding for specific kidney diseases, such as autosomal
dominant polycystic kidney disease or Alport’s syndrome. Finally, patients who have
recovered from an episode of acute kidney failure, whether due to acute tubular
necrosis or other parenchymal diseases, may also be at risk of developing chronic
kidney disease (USRDS, 2011).

2.6 Causes of chronic kidney disease
The distribution of etiologies in the ESRD is influenced by the natural history of the
underlying condition, the efficacy of the available treatment and practice patterns
regarding diseases recognition and management.

2.6.1 Diabetes mellitus: There has been a dramatic and global increase in the
incidence and prevalence of diabetes mellitus over the last decade. The natural history
of diabetic glomerulosclerosis appears to be similar for both types 1 & 2. Diabetic
nephropathy has been one of the epidemic proportion and has contributed to overall
increased rate of ESRD (Nishimura & Dorman, 2003). Diabetes is the most common
cause of ESRD worldwide, accounting for 44.2% of ESRD patients in the US
(USRDS, 2005).

2.6.2 Hypertension: It is the second most common attributed etiology, systolic
hypertension is a powerful promoter of kidney damage which in turn exacerbate the
decline in renal injury, in addition control of blood pressure clearly decreases the risk
of CKD (Young & Klag, 2002).

2.6.3 Glomerulonephrities: Most forms of glomerulonephrities are not diagnosed by
serological tests alone; therefore, the accuracy with which the occurrence of different
forms estimated will vary directly with timing and frequency with which kidney
biopsies are performed. IgA and focal segmental glomerulosclerosis (FSGS) are the
most common forms of glomerulonephrities (Briganti & Dowling, 2001).

2.6.4 Tubulointerstitial kidney disease: It is often clinically silent and may occur
because of allergic reaction, toxic exposure or autoimmune mechanisms (Cheng &
Lovett, 2003).
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2.7 Signs and symptoms of ESRD


Loss of appetite,



Nausea, Vomiting,



Fatigue, Weight loss,



Itchy skin, yellowish brown skin,



Confusion, Frequent hiccups,



Coma, death.

2.8 Hemodialysis
Hemodialysis (HD) is a medical procedure that uses a special machine (a dialysis
machine) to filter waste products from the blood and to restore normal constituents to
it. Hemodialysis is frequently done to treat patients with ESRD. Under such
circumstances, kidney dialysis is typically administered using a fixed schedule of
three times per week (MedTerms medical dictionary, 2013).
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In renal failure, filtrate formation decreases or stops completely. Because toxic wastes
accumulate quickly in the blood when the kidney tubule cells are not working,
dialysis by an artificial kidney is necessary to clean the blood while the kidneys are
shut down (Elaine et al., 2003). The basic principle of the artificial kidney is to pass
blood through minute blood channels bounded by a thin membrane. On the other side
of the membrane is a dialyzing fluid into which unwanted substances in the blood
pass by diffusion. The rate of movement of solute across the dialyzing membrane
depends on (1) the concentration gradient of the solute between the two solutions, (2)
the permeability of the membrane to the solute, (3) the surface area of the membrane
and (4) the length of time that the blood and fluid remain in contact with the
membrane. Thus the maximum rate of solute transfer occurs initially when the
concentration gradient is greatest (when dialysis has begun) and slows down as the
concentration gradient is dissipated (Guyton & Hall, 2006). The removal of free water
during hemodialysis is called ultrafiltration. It occurs when water driven by either a
hydrostatic or osmotic force is pushed through the membrane of the dialyzer (Lisa et
al., 2005). For the majority of patients with chronic renal failure, between 9 and 12 hrs
of dialysis is required each week, usually divided into three equal sessions. However,
the dialysis dose must be individualized. Recently there has been much interest in the
possibility that more frequent dialysis may be associated with improved outcomes in
patients (Dennis & Anthony, 2005).

2.9 Criteria for placing patients on dialysis
Commonly accepted criteria for placing patients on dialysis include the presence of
the uremic syndrome; the presence of hyperkalemia unresponsive to conservative
measures; extracellular volume expansion; acidosis refractory to medical therapy; a
bleeding diathesis; and a creatinine clearance of 10 mL/min per 1.73 m² (Dennis &
Anthony, 2005).

2.10 Malnutrition
The World Health Organization (WHO) defines malnutrition as the cellular imbalance
between supply of nutrients, energy and the body's demand for them to ensure growth,
maintenance, and specific functions (WHO, 2001). Malnutrition also, is defined as a
state in which the physical function of an individual is impaired to the point where he
or she can no longer maintain adequate bodily performance processes (World Food
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Programme Executive Board Decision, 2004). Malnutrition is the insufficient,
excessive or imbalanced consumption of nutrients. A number of different nutrition
disorders may arise, depending on which nutrients are under or overabundant in the
diet (Sullivan et al., 2003).

2.11 Hemodialysis and nutrition
Malnutrition is very common among patients with advanced CKD and those
undergoing maintenance dialysis (MD) therapy worldwide. Different reports suggest
that the prevalence of this condition varies from roughly 18% to 70% of adult
maintenance dialysis patients. In adults, the presence of malnutrition is one of the
strongest predictors of morbidity and mortality (NKF/KDOQI, 2002). Several studies
assessed malnutrition in hemodialysis patients by using single or combination of
methods (Alshmary & Alshatwi, 2007; Alsaran et al., 2009). However, a combination
of valid and complementary methods should be performed to assess malnutrition in
hemodialysis patients, since a single method does not provide complete indicators of
malnutrition status. Also, a combination of methods can measure malnutrition with
greater sensitivity and specificity (NKF/KDOQI, 2002).

2.12 Causes of malnutrition in hemodialysis patients include
1- Inadequate food intake secondary to: anorexia caused by the uremic state, altered
taste sensation, intercurrent illness, emotional distress or illness, impaired ability to
procure, prepare, or mechanically ingest foods, unpalatable prescribed diets, dietary
restriction.

2- The catabolic response that superimpose illnesses.

3- The dialysis procedure itself, which may promote wasting by removing such
nutrients as amino acids, peptides, protein, glucose, water-soluble vitamins, and other
bioactive compounds, and may promote protein catabolism, due to bioincompatibility.

4- Conditions associated with chronic renal failure that may induce a chronic
inflammatory state and may promote hypercatabolism and anorexia.
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5- Loss of blood due to: gastrointestinal bleeding, frequent blood sampling, blood
sequestered in the hemodialyzer and tubing.

6- Endocrine disorders of uremia (resistance to the actions of insulin and IGF-I,
hyperglucagonemia, and hyperparathyroidism).

7- Possibly the accumulation of endogenously formed uremic toxins or the ingestion
of exogenous toxins (NKF, 2013).

2.13 Malnutrition indicators
Anthropometric measurement (Body Mass Index) and biochemical tests (predialysis
serum albumin, predialysis serum creatinine and serum cholesterol) were used as
malnutrition indicators in our study.

Malnutrition defined either by: body mass index (BMI) or biochemical markers such
as albumin) is a well recognized complication and an independent risk factor for
increased mortality in adults with ESRD receiving maintenance hemodialysis
(Locatelli et al., 2002; Bossola et al., 2005).

2.13.1 Anthropometric measurement (Body Mass Index)
The National Kidney Foundation (NKF) Kidney Disease Outcome Quality Initiative
(KDOQI) Guidelines on CKD recommends that, the use of anthropometric
measurement (Body Mass Index) is clinically valid indicator in assessing the
prevalence of malnutrition in hemodialysis patients (NKF/KDOQI, 2002).

The most useful measure of malnutrition in adults is the body mass index (BMI). BMI
is calculated by dividing the weight (dry weight in kilograms) by the height (in meters
squared), (World Food Programme Executive Board Decision, 2004). Body weight is
measured before and after each dialysis session, with the postdialysis body weight
used as the dry weight. The BMI cutoff values are applied equally to both sexes.

As it has been shown above, malnutrition is a strong predictor of mortality in
hemodialysis patients. The NKF/KDOQI Guidelines on CKD recommends that, the
BMI of hemodialysis patients should be maintained in the upper 50th percentile,
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which would be for men and women of at least approximately 23.6 and 24.0 kg/m²,
respectively. The mid point of this range (23.8 kg/m²), is considered the best range for
survival in hemodialysis patients (NKF/KDOQI, 2002).

Several studies, have suggested that the effect of obesity in patients with ESRD
undergoing maintenance dialysis is paradoxically in the opposite direction, showing
that a high BMI is associated with improved survival (Kalantar et al., 2010).

In another large hemodialysis population (45,967 patients) confirmed the association
between BMI and survival: patients with the lowest BMI had a 42% higher mortality
risk than patients in the highest BMI (Port et al., 2002).

Overweight patients have an increase in adipose tissue and are therefore, less likely to
suffer from energy deficits. For this reason, underweight patients on hemodialysis
might be more likely to fall ill or tend to recover more slowly from illness than the
normal or overweight patients (Salahdeen et al., 2003).

2.13.2 Serum albumin
Several studies have demonstrated that serum albumin is a valid indicator of
nutritional status in hemodialysis patients (Desbrow et al., 2005; Gurreebun &
Tayyem, 2007). Normal values of serum albumin in adults is 3.4 - 4.8 g/dL (MOH,
2005).

Albumin is a major protein found in the blood, serum albumin is the most extensively
studied serum protein. Studies involving patients with renal failure have established
the connection between low levels of serum albumin and malnutrition (Desbrow et al.,
2005; Alshmary & Alshatwi, 2007). The predialysis serum albumin is a measure of
visceral protein pool size. The serum albumin at the time of initiations of chronic
dialysis therapy or during the course of maintenance dialysis is an indicator of future
mortality risk. A predialysis serum albumin equal to or greater than the lower limit of
the normal range (approximately 4.0 g/dL for the bromcersol green method) is the
outcome goal, the presence of acute or chronic inflammation limits the specificity of
serum albumin as a nutritional marker (NKF/KDOQI, 2002).

15

Many studies show that, hypoalbuminemia is presented frequently in hemodialysis
patients and correlated strongly with mortality and morbidity. Serum albumin levels
may fall modestly with a sustained decrease in dietary protein and energy intake and
may rise with increased protein or energy intake (NKF/KDOQI, 2002).

2.13.3 Serum creatinine
The predialysis serum creatinine reflects intake of foods rich in creatine and creatinine
and endogenous creatinine production. Individuals with low predialysis serum
creatinine (less than approximately 10mg/dL), should be evaluated for protein energy
malnutrition and wasting of skeletal muscle (NKF/KDOQI, 2002). Normal values of
serum creatinine in adults is 0.5 - 1.2 mg/dL (MOH, 2005).

2.13.4 Serum cholesterol
Also, serum cholesterol is a valid and clinically useful marker of protein energy
nutritional status in maintenance dialysis patients. Low or declining serum cholesterol
concentrations are predictive of increased mortality risk. Hypocholesterolemia is
associated with chronic protein energy deficits. Individuals with (less than
approximately 150 to 180 mg/dL), or declining serum cholesterol levels should be
investigated for possible nutritional deficits (NKF/KDOQI, 2002). Normal values of
serum cholesterol in Adults 200 - 239 mg/dL (MOH, 2005).

2.14 Chronic kidney disease complications and malnutrition
2.14.1 Hematologic complication (Anemia)
Anemia is the clinical manifestation of a decrease in circulating red blood cell mass
and usually is detected by low blood hemoglobin concentration. The National Kidney
Foundation (NKF) defines anemia as a hemoglobin of less than 13.5 g/dL in men and
less than 12.0 g/dL in women (Levin et al., 2006).

A normochromic, normocytic anemia usually accompanies progressive CKD (Besarab
& Levin, 2000), and the overall prevalence of CKD associated anemia is
approximately 50% (McClellan et al., 2004). Although anemia may be diagnosed in
patients at any stage of CKD, there is a strong correlation between the prevalence of
anemia and the severity of CKD. One quarter of stage 1 CKD patients; half of those
stratified to CKD stages 2, 3, and 4; and three quarters of CKD patients starting
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dialysis suffer from anemia, while anemia in CKD can result from multiple
mechanisms (Nutritional deficiency; loss of blood during dialysis, gastrointestinal
bleeding; severe hyperparathyroidism; systemic inflammation; and shortened red
blood cell survival) according to (McClellan et al., 2004).

Decreased erythropoietin synthesis is the most important and specific etiology causing
anemia among hemodialysis patients worldwide (NKF, 2013). Erythropoietin is a
glycoprotein secreted by the kidney interstitial fibroblasts, and is essential for the
growth and differentiation of red blood cells in the bone marrow (Ratcliffe et al.,
1993). In CKD, tubular atrophy generates tubulointerstitial fibrosis, which
compromises renal erythropoietin synthetic capacity and results in anemia. More than
90% of

hemodialysis patients in the united state (2005), are treated with

erythropoiesis stimulating agents (ESAs) and/or intravenous iron for management of
anemia (Pisoni et al., 2004).

Higher hemoglobin levels in this population result in improved quality of life
(Plantinga et al., 2007), and survival (Robinson et al., 2005). Despite more than a
decade of research, the optimal anemia management strategy for dialysis patients has
yet to be delineated, and guidelines continue to evolve (Spiegel et al., 2006).
Presently, the NKF/KDOQI recommends targeting hemoglobin between 11.0 and
12.0 g/dL, but evidence suggests that only 30% of patients fall within this range at any
point in time (NKF/KDOQI, 2007). Evidence suggests that not only does hemoglobin
variability complicate maintenance of hemoglobin within the target range but it is also
independently associated with mortality (Gibertson et al., 2006; Yang et al., 2007).

2.14.1.1 Biochemical tests
1- Hemoglobin level
Hemoglobin level is measured and classified according to NKF classification
considering two cutoff points, one for male adults (13.5 g/dL) and another for female
adults (12 g/dL).

2- Serum iron test
Serum iron test, measures the total amount of iron in the blood, serum iron tests are
used as follow-up tests when abnormal results are found on routine tests such as a
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complete blood counts and hemoglobin. They may also be used when iron deficiency
or iron overload is suspected. Normal values of serum iron in adult men is 65 - 175
μg/dL and in adult women is 50 - 170 μg/dL (American Association for Clinical
Chemistry, 2013).

3- Total iron binding capacity
Total iron binding capacity (TIBC) is frequently used along with a serum iron test to
evaluate people suspected of having either iron deficiency or iron overload, the
normal values of TIBC in adults is 250 - 450 μg/dL (American Association for
Clinical Chemistry, 2013).

4- Transferrin saturation percentage
TIBC & serum iron; these two tests are used to calculate the transferrin saturation, a
more useful indicator of iron status than just iron or TIBC alone, the normal values of
transferrin saturation in adults is 20 - 50% (American Association for Clinical
Chemistry, 2013).

Calculation of transferrin saturation

Transferrin saturation percentage = [serum iron divided by TIBC] x 100

A low iron level & low transferrin saturation percentage usually indicate iron
deficiency anemia (American Association for Clinical Chemistry, 2013).

2.14.2 CKD- associated bone disease
Metabolism of calcium and phosphorus is abnormal in patients with CKD and is
associated with the development of bone disease. Phosphate retention occurs as GFR
declines. Both hyperphosphatemia and reduction in the active form of vitamin D
(1.25-dihydroxycholecalciferol) lead to hypocalcaemia. As attempts made to
normalize the serum calcium level, secondary hyperparathyroidism can develop,
causing significant bone damage to occur (Hruska & Teitelbaum, 1995). Laboratory
abnormalities relating to CKD associated metabolic bone disease are found in most
patients with CKD. Patients with these abnormalities are usually asymptomatic, so
they are often diagnosed by follow up laboratory tests.
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In patients with CKD, bone disease may be present with increased bone turnover
(osteitis fibrosa cystica associated with hyperparathyroidism), decreased turnover
(osteomalacia and a dynamic bone disease associated with vitamin D deficiency and
oversuppression of the parathyroid glands due to metabolic or drug induced changes),
or a combined pattern of both categories. A dynamic bone disease may also result
from aluminum intoxication, although the incidence of this type of alteration is
reduced considerably after restriction of the use of aluminum containing phosphate
binders and improvements in the quality of water used in hemodialysis. High bone
turnover is more common among predialysis patients, whereas low bone turnover
predominates in dialysis patients (Thomas et al., 2008). In general both the diagnosis
and treatment should have been established prior to these complications.

Data from observational studies and from some intervention studies have correlated
these findings with an increased number of fractures, cardiovascular events, and
increased mortality rates (Melamed et al., 2006; Tentori et al., 2008).
Hyperphosphatemia seems to be the main cause (Lee et al., 2006). Established bone
disease may result in fractures, pain, and bone deformities. Data from US studies
showed that the incidence of fractures among patients on renal replacement therapy
was 4.4 times higher than in the general population (Alem et al. 2000).

2.14.2.1 Diagnosis of CKD- associated bone disease by using biochemical tests
Patients are often asymptomatic, monitoring of serum calcium, phosphorus,
parathyroid hormone (PTH), and alkaline phosphatase levels are recommended in
hemodialysis patients. Laboratory diagnosis of CKD- associated bone disease is based
on the presence of abnormalities in any of the components of bone metabolism
(calcium, phosphorus, and PTH), (Melamed et al., 2006; Levin et al., 2007).

1- Serum total calcium
Calcium is the most plentiful cation in the body which contains 25 to 35 mol (1.0 to
1.4 kg) in the adults. Over 99% is in the bones and teeth, the former providing a large
reserve which can be drawn on as required (Alan et al., 1988). One percent of bone
calcium is rapidly exchangeable with extracellular calcium; this calcium is equally
distributed between the intracellular and extracellular fluids. Extracellular calcium is
the principal substrate for the mineralization of cartilage and bone, but it also serves
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as a cofactor for many extracellular enzymes, most notably the enzymes of the
coagulation cascade (Larsen et al., 2003). Calcium in serum exists in three fractions:
bound to plasma proteins (approximately 40%), chelated to serum anions (13%) and
free ionized calcium (47%). About 1.0 g calcium is ingested per day of which about
0.25 to 0.5 g is absorbed (Catherine et al., 2000).

Vitamin D, in the form of 1,25-dihydroxy-cholecalciferol, is needed for adequate
calcium absorption. Calcium is lost in urine and feces. Calcium in the intestine may
be rendered insoluble by complexing with large amounts of phosphate or fatty acids
and so cannot be absorbed. Oral phosphate may be used therapeutically to reduce
calcium absorption (Joan et al., 1988). The kidneys reabsorb up to 98% of filtered
calcium, with less than 2% excreted in the urine. Patients with ESRD initiating
hemodialysis are usually hypocalcemic (Lisa et al., 2005). Hypocalcemia stimulates
PTH release directly by inactivating the CaR, and plasma PTH concentrations
increase within minutes as the concentration of blood ionized calcium declines
(Ramirez et al., 1993). Reductions in extracellular calcium concentration that persist
for several hours also enhance pre-pro-PTH gene transcription, ultimately making
more hormone available for secretion (Brown et al., 1993). Sustained periods of
hypocalcemia lasting days, weeks or months promote the development of parathyroid
gland hyperplasia, a prominent feature of secondary hyperparathyroidism caused by
CKD that markedly increases the mass of parathyroid tissue available for PTH
synthesis and secretion (Parfit et al., 1997). The total calcium test is the most
frequently used test to evaluate calcium status especially in patients with kidney
diseases (American Association for Clinical Chemistry, 2013). The NKF/KDOQI
recommends that, in CKD patients with kidney failure (Stage 5) and those treated
with hemodialysis, the serum levels of calcium (albumin - corrected serum calcium)
should be maintained between 8.4 - 9.5 mg/dL (NKF/KDOQI, 2002).

Calculation of albumin- corrected serum calcium (mg/dL)
= Total calcium + 0.8 (4.0- Serum albumin g/dL)
From Lenz et al., 2005.
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2- Serum phosphorus
Phosphorus constitutes approximately 1.0% of a persons total body weight, of which
87 % is present in bones, the remainder being found in cells and soft tissues (Lisa et
al., 2005). Approximately 1.4 g of phosphorus is ingested daily in a normal adult, of
which 65% is absorbed. In order to achieve a neutral phosphate balance, excretion of
phosphorus must be proportional to the amount ingested, with approximately 35%
excreted in the stool and 65% excreted in the urine. This homeostasis unravels in
ESRD, and patients develop elevated serum phosphorus levels (Lisa et al., 2005). The
kidney is the primary regulator of plasma phosphate concentration, PTH has the main
influence leading to decreased tubular reabsorption with some contribution from 1,25dihydroxy-cholecalciferol (Alan et al., 1988). Hyperphosphatemia promotes the
development of parathyroid gland hyperplasia, and high ambient phosphorus
concentrations facilitate PTH synthesis by stabilizing PTH mRNA and facilitating
message translation (Moallem et al., 1998). Persistent hyperphosphatemia may also
diminish the effectiveness of treatment with calcitriol in patients with established
secondary hyperparathyroidism (Llach et al., 1988).

Apart from its role as a contributor to hyperparathyroidism, hyperphosphatemia
represents an independent risk factor for death in patients treated with hemodialysis
even after adjusting for other co-morbid conditions (Block et al., 1998). The
NKF/KDOQI recommends that, in CKD patients with kidney failure (Stage 5) and
those treated with hemodialysis, the serum levels of phosphorus should be maintained
between 3.5 to 5.5 mg/dL (NKF/KDOQI, 2002).

3- Parathyroid hormone (PTH)
PTH is used to help diagnose the reason for a low or high calcium level and to help
distinguish between parathyroid-related and non-parathyroid-related causes. It may
also be used to monitor the effectiveness of treatment when a patient has a
parathyroid-related condition (American Association for Clinical Chemistry, 2013).
Determination of serum PTH levels may establish the diagnosis and define the
severity of secondary hyperparathyroidism, but it cannot accurately predict the type of
bone disease, especially when PTH levels are slightly increased (Moe, 2004; GalMoscovici & Popovtzer, 2005). PTH levels <100 pg/mL are associated with the
presence of adynamic disease, whereas PTH levels >450 pg/mL are related to bone
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disease associated with hyperparathyroidism or mixed disease. PTH values in the
range of 100-450 pg/mL are associated with normal bone or with any of the above
patterns (Moe et al., 2004).

Hyperparathyroidism
Hyperparathyroidism, characterized by excess production of PTH, is a common cause
of hypercalcemia and is usually the result of autonomously functioning adenomas or
hyperplasia (Dennis et al., 2005). Hyperparathyroidism occurs in two major forms.
Primary and secondary, and less commonly as tertiary hyperparathyroidism.

Primary hyperparathyroidism is usually caused by a parathyroid adenoma or by
primary hyperplasia of the glands. On rare occasions (less than 1% of cases), it is
caused by a carcinoma of the parathyroids (Vinay et al., 2003). The manifestations
may be subtle, and the disease may have a benign course for many years or a lifetime.
This milder form of the disease is usually termed asymptomatic hyperparathyroidism
(Dennis et al., 2005).

Secondary hyperparathyroidism is caused by any condition associated with a
chronic depression in the serum calcium level, because low serum calcium leads to
compensatory over activity of the parathyroids. Renal failure is by far the most
common cause of secondary hyperparathyroidism. Chronic renal insufficiency is
associated with hyperphosphatemia. The elevated serum phosphate levels directly
depress serum calcium levels and thereby stimulate parathyroid gland activity. In a
minority of patients, parathyroid activity may become autonomous and excessive, a
process sometimes termed tertiary hyperparathyroidism. Parathyroidectomy may be
necessary to control the hyperparathyroidism in such patients (Vinay et al., 2003).

4- Serum alkaline phosphatase (AlkPhos)
Serum AlkPhos is a biochemical marker of bone turnover and is used to monitor the
metabolic bone disease associated with renal insufficiency (Magnusson et al., 2001).
Unlike serum PTH that originates from the parathyroid glands and affects bone
metabolism (Kovesdy et al., 2008) serum AlkPhos stems from the bone itself and
reflects internal bone activities (Magnusson et al., 2001). Incrementally higher levels
of serum AlkPhos can be seen with worsening magnitude of bone turnover (Fletcher
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et al., 1997), High levels of serum AlkPhos, especially >120 U/L, are associated with
mortality among hemodialysis patients (Deborah et al., 2008). Measurements of
serum alkaline phosphatase are also important markers of bone turnover and together
with PTH levels, may help establish the diagnosis of different forms of bone disease
that is associated with CKD. The combination of low serum PTH and AlkPhos levels
is suggestive of low turnover bone disease, whereas high levels show greater
sensitivity and specificity in detecting high turnover bone disease (Urena et al., 1996).

The gold standard for the diagnosis of CKD associated bone disease and its subtypes
is iliac crest bone biopsy, including tetracycline labeling and histomorphometric
analysis (NKF, 2003). Taking into account the good correlation of PTH and alkaline
phosphatase in predicting bone abnormalities and the fact that bone biopsy is an
invasive technique, this procedure is recommended only in some particular settings,
such as unexplained fractures, persistent bone pain, unexplained hypercalcemia,
unexplained hypophosphatemia, and possible aluminum toxicity.

2.14.2.2 Phosphate- binding medications
Calcium acetate and calcium carbonate are commonly prescribed to bind phosphate.
These medications should be taken with meals. Calcium citrate is not recommended
for CKD patients due to potential increase in aluminum absorption (NKF, 2013).

2.14.3 Gastrointestinal symptoms
CKD has long been associated with prominent gastrointestinal symptoms. Most
common are anorexia, nausea, vomiting, decrease in appetite, weight loss, mouth and
stomach ulcers, hiccups, and diarrhea, constipation, and a metallic taste in the mouth
that further depresses the appetite, all of these manifestations lead to inadequate food
intake and may interfere significantly with the patients nutritional status.

Early morning nausea is common, ulceration and bleeding of the gastrointestinal tract
mucosa may develop, and hiccups are common. Sometimes there is a selective loss of
appetite for foods high in protein. The cause of nausea and vomiting in uremic
gastrointestinal lesions is not known. Some of the symptomatology is no doubt due to
the central effect of urea and other metabolic waste products which circulate in high
concentration in uremic blood. Most of the gastrointestinal manifestations of uremia
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are readily reversed by hemodialysis or renal transplantation. Nausea and vomiting
usually respond to protein restriction. Nausea and vomiting improve after dialysis is
started. However, some patients still have occasional attacks of nausea and vomiting
between treatments. This sometimes happens because the kidney machine cannot keep
their blood chemistries at normal levels by only working 9 to 12 hours a week. Many
patients have nausea and vomiting while they are on dialysis because their blood
pressure falls suddenly or because their blood urea nitrogen (BUN) level drops
quickly. A drop in the BUN can also cause headaches. Hemodialysis patients can
minimize these symptoms by following prescribed diet closely so that the BUN is not
high at the beginning of dialysis. PTH also, increases gastric acid secretion and
contributes to gastrointestinal problems. Constipation is a common complaint in the
dialysis patient and the cause is multifactorial. The dietary restriction of high
potassium fruits and vegetables decreases the fiber content of food ingested, fluids are
restricted, inactivity, and medications such as aluminum and calcium phosphorous
binders, iron supplements, and narcotics can cause constipation (Lew et al., 2001).

2.14.4 Cardiovascular disease
The most common cause of death in patients with ESRD is cardiovascular disease
(CVD) (Preston et al., 1996). The increased cardiovascular risk associated with ESRD
has been well established, and estimated cardiovascular mortality rates are 10 to 100
fold higher among dialysis patients than age and sex matched individuals in the
general population (Foley et al., 1998). According to the USRDS, the annual mortality
rate for hemodialysis patients is 25%, with nearly 50% of all reported hemodialysis
patient deaths being attributed to cardiovascular complications (USRDS, 1998).
Although traditional risk factors for CVD (as diabetes, hypertension, dyslipidemia)
are common in patients with ESRD (Wanner & Metzger, 2002). Clinical evidence has
indicated that, a nontraditional risk factors for CVD (as anemia, mineral metabolism
abnormalities) are common in hemodialysis patients and may cause protein energy
malnutrition (Pecoits et al., 2004). Protein energy malnutrition, relatively common in
hemodialysis patients, and has been identified as the main cause of poor short term
survival in this population (Kalantar et al., 2005). Correcting malnutrition has the
potential to reduce rates of CVD in hemodialysis patients.

24

2.14.5 Hypertension (HTN)
It is noteworthy that 60% to 90% of maintenance hemodialysis patients have
hypertension (Robbin et al., 2000; Polo et al., 2004). Despite the use of multiple
medications, hypertension in these patients often is poorly controlled (Malik et al.,
2002; Sorom et al., 2003). With regard to the pathogenesis, it is generally recognized
that the majority of hypertensive hemodialysis patients develop HTN because of fluid
overload secondary to sodium and water retention (Patel et al. 2003; Scher &
Katzman, 2004). A high predialysis or interdialysis blood pressure may be related to
excessive sodium and water ingestion during the interdialysis period (Sorom et al.,
2003). HTN is a traditional cardiovascular risk factor that contributes to the
cardiovascular risk associated with CKD. Systolic blood pressure is more strongly
associated with cardiovascular death in dialysis patients than either pulse or diastolic
pressure (Port et al., 1999). HTN almost invariably develops in patients with CKD
and is usually volume dependent. Less often, high levels of rennin and angiotensin are
important contributory factors (Preston et al., 1996).

2.14.5.1 Assessment of blood pressure in hemodialysis patients
There are several ways in which we can assess the level of Blood Pressure (BP) in a
hemodialysis patient. BP can be obtained during, before, and after dialysis. Both
predialysis and postdialysis BP are useful in assessing BP (Mailloux & Haley, 1998).
The NKF/KDOQI guidelines suggest that predialysis and postdialysis BP should be
<140/90 and <130/80 mmHg, respectively (NKF/KDOQI, 2005).

2.14.5.2 The relationship of sodium to volume
Traditionally, sodium content of the body and extracellular volume are equivalent
concepts. Sodium concentration is a function of osmotic regulation while total sodium
content is a function volume regulation. In renal impairment, excess sodium cannot be
adequately offloaded, leading to extracellular fluid accumulation in the form of
peripheral and pulmonary edema, and ascites. Dialysis offers a means of volume
regulation in the form of ultrafiltration. Hydrostatic gradients generated across the
dialysis membrane are used to remove (relatively) isotonic fluid from the vascular
space. Intradialytic weight gain (IDWG) is a function of the salt and water intake
between dialysis sessions. Increased IDWG is attributed to dietary non compliance;
conversely, decreased IDWG reflects excellent dietary compliance or can be a
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harbinger of poor nutritional status as low salt intake can parallel inadequate protein
calorie intake (Sarkar et al., 2006).

2.14.5.3 Recommended sodium intake
The normal daily sodium chloride intake in the United States varies from 5.8 to 17.4 g
(2.3 to 6.9 g of sodium) (Kamran et al., 2003), while both the American Heart
Association, and Institute of Medicine recommend a daily tolerable upper intake level
for sodium chloride of no more than 5.8 g (2.3 g of sodium) for the average healthy
adult (Hernandez et al., 1998; MacRae et al., 2005). The Institute of Medicine also
recommends that, people with chronic diseases, including hypertension, diabetes, and
kidney diseases, are especially sensitive to the blood pressure increasing effects of
salt, they should consume less than the tolerable upper intake level. The European
Society of Hypertension and European Society of Cardiology recommend a daily
sodium chloride intake of 4.7 to 5.8 g (1.8 to 2.3 g of sodium) for patients with arterial
hypertension (Conz et al., 1997). The use of a low sodium chloride diet, namely, less
than 5.8 g (2.3 g of sodium) also was found to decrease blood pressure in individuals
without hypertension (Lameris et al., 1990). Thus, the daily sodium chloride intake
suggested for dialysis patients no more than 5.0 g (2.0 g of sodium) is consistent with
recommendations for healthy adults by US health research groups and for patients
with essential hypertension by European health organizations. It also is recommended
for dialysis patients by various investigators (Almonacid et al., 2000; Scher &
Katzman, 2004). A 5.0 g sodium chloride diet in a 70 kg anuric compliant patient
should bring about a 1.5 kg average interdialysis weight gain on a conventional three
times weekly regimen (Scher & Katzman, 2004). Most dialysis patients should be
able to tolerate this degree of ultrafiltration requirement. A more stringent daily
sodium chloride limitation amounting to 2.5 to 3.8 g (1 to 1.5 g of sodium) has been
recommended for hypertensive dialysis patients (Beathard et al., 1999; Tordoir et al.,
2003).

2.14.5.4 Sodium restriction and blood pressure control
It is well known that excessive sodium intake can aggravate hypertension and
adequate sodium restriction can prevent or ameliorate hypertension. Among dialysis
patients, myriad observational and interventional studies of patients with CKD have
shown that restricting sodium intake is an essential tool for volume and blood pressure
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control (Malik et al., 2002; Scher & Katzman, 2004). Sodium limitation decreased
patients average weight gain between dialyses to 1.7 kg, both the limited weight gain
and long period of ultrafiltration combined to ensure that symptoms during dialysis
are minimized and dry weight is achieved (Almonacid et al., 2000).

2.14.5.5 Dialysate sodium concentration
Excessive fluid retention measured as higher absolute interdialytic weight gain
(IDWG) or IDWG indexed by the estimated dry weight (IDWG%) is associated with
increased morbidity and mortality (Holmberg et al., 2009). Fluid retention in patients
on hemodialysis often is attributed to the inability to achieve target (dry) weight
owing to the rapid ultrafiltration rates typically required during a 3 to 4 hour session
length, complicated by intradialytic hypotension. Among the purported benefits of
“go slow” (extended session length) hemodialysis is the ability to provide lower
ultrafiltration rates, in theory facilitating volume removal without associated
intradialytic hypotension. Volume overload in patients on hemodialysis therapy is
caused primarily by excessive sodium intake. However, the importance of
intradialytic sources of salt, such as higher than required dialysate sodium
concentrations, has been underappreciated (Penne et al., 2010).

Sodium is removed during hemodialysis by both diffusion and convection
(ultrafiltration). The contribution of diffusion and the direction of sodium transfer
depend on the difference between dialysate and plasma sodium concentrations
(sodium gradient), (Pozzoni et al., 2007). If the sodium gradient is positive, plasma
sodium concentration after hemodialysis generally will increase due to a diffusive flux
of sodium to the patient (Flanigan et al., 1997). The predialysis plasma sodium
concentration moving toward hyponatremia (Peixoto et al., 2010) and varies from
patient to patient, but appears to be stable over time within patients (Keen & Gotch,
2007; Santos et al., 2008). In the early years of maintenance hemodialysis therapy,
dialysate solutions contained 130 mEq/L of sodium (Flanigan et al., 2004). With
advances in dialytic technology, session lengths were shortened and dialysate sodium
concentrations often were increased to 140 mEq/L (Flanigan et al., 2004), resulting in
positive sodium gradients in most patients. Unintentionally, the increase in prescribed
dialysate sodium concentration may have been triggering a vicious cycle, with larger
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IDWG due to thirst stimulation by higher postdialysis plasma sodium concentrations
(Flanigan et al., 2000; Santos & Peixoto, 2008).

2.14.5.6 Serum sodium (Na)
Sodium testing was used to see if a person with high blood pressure is eating too
much salt. The serum levels of sodium should be maintained between 135 to 145
mEq/L (American Association for Clinical Chemistry, 2013).

2.14.6 Diabetes mellitus (DM)
DM is associated with adverse outcomes in all stages of CKD. Moreover, lower
fasting plasma glucose level is associated with lower risk of all cause mortality and
reduced cardiovascular death of borderline significance in patients with hemodialysis
(Tonelli et al., 2005).

2.14.6.1 Fasting blood sugar
Fasting blood sugar are important for diagnosis of diabetes and impaired fasting
glucose (IFG) (Lim et al., 2000). Diabetes is associated with increased incidence of
CVD in both men and women in most racial and ethnic groups (Lim et al., 2000;
Davidson et al., 2003). Individuals with IFG have increased risk for future diabetes
and may also have increased risk for CVD (Levitan et al., 2004). Because IFG is
associated with increased CVD risk, initiating preventive interventions is important
for these patients. However, the clinical significance of FGL and IFG in hemodialysis
patients remains unclear. The fasting glucose levels in adults should be maintained
between 70 to 110 mg/dL (American Association for Clinical Chemistry, 2013).

2.15 Serum potassium levels
Alterations in serum potassium (K) are common in patients with chronic kidney
disease (Csaba et al., 2007). Progression of chronic kidney disease is usually
associated with worsening hyperkalemia that may require dialysis treatment (Csaba et
al., 2007). However, intermittent hemodialysis may result in fluctuating serum K
levels, which at the extremes can reach pathologically high or low concentrations.
Predialysis hyper and hypokalemia have been implicated as a correlate of death risk in
hemodialysis patients (Csaba et al., 2007). Hyperkalemia is common in patients with
CKD and, when severe, can rapidly lead to death from cardiac arrest or paralysis of
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muscles that control ventilation. Hyperkalemia is the condition of overabundance of
potassium in the extracellular compartment (Mahoney et al., 2005), it is defined as a
serum potassium concentration >5.5 mEq/L (Jamison et al., 2001). Therefore, control
of serum potassium is a critically important part of dietary management in patients
with CKD (NKF/KDOQI, 2008).
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Chapter III
Methodology
3.1 Study design
This study is a cross sectional study, was conducted among hemodialysis patients
aged 19-59 years at Al-Shifa hospital, Gaza-Palestine. It was designed to provide a
snapshot on the frequency and characteristics of health-related states in patients with
ESRD.

3.2 Study setting
The study was conducted at the hemodialysis unit at Al-Shifa hospital, in Gaza strip,
which is considered the biggest dialysis center in Gaza Strip with 36 machines and
more than 240 patients.

3.3 Study population
All hemodialysis patients from both gender diagnosed as an ESRD on hemodialysis
for more than six months.

3.4 Sample and sampling
The total sample size was calculated according to Epi Info program, 2008 as 240
patients, with an expected frequency of 30%, a worst acceptable frequency of 20%.
The sample size equals 60 patients at 95% confidence level. Equal numbers of males
& females were included in the study. Subjects were randomly selected using the
systemic sample method. Sample interval was every four patient (240 / 60 = 4). The
first patient selected randomly and considered the first subject of the sample.

3.5 Eligibility Criteria
3.5.1 Inclusion criteria
•

Patients with ESRD from both gender aged 19-59 years.

•

On regular hemodialysis for at least six months.

3.5.2 Exclusion criteria
•

Patients with other types of acute illness, such as pneumonia, acute myocardial
infarction or septicemia.
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•

Patients with depression.

•

Patients <19 and >59 years old.

•

Patients on hemodialysis for <6 months.

3.6 Data Collection
3.6.1 Questionnaire interview
Face to face structured interviews was used to collect data from individuals. Most
questions are one of two types: the multiple choice question which offers several fixed
alternatives and yes or no question which offers a dichotomous choice (Annex 1). The
interviewer explained to all individuals the importance, aim and purpose of the
research study. Also all questions were ideally asked in the same way during the data
collection to achieve a high degree of validity and reliability.

3.6.1.1 Demographic socioeconomic data
A questionnaire included issues about demographic socioeconomic information: age,
gender, marital status, educational background, occupation, financial income
household total income per month and family size.

3.6.1.2 Medical history data
The following data concerning the medical history was collected from patients files
and by using questionnaire interview: number of visit to emergency room (ER) over a
year (2012), number of admission days over a year (2012), length of hemodialysis,
duration of hemodialysis sessions (hrs), number of hemodialysis sessions per week,
presence of constipation, diarrhea, nausea, vomiting, changes in taste, appetite...etc.

3.6.1.3 Diet and fluid compliance data
Also, the following data concerning diet and fluid compliance was collected from
patients files and by using questionnaire interview: using of diet regimen, fluid intake,
average weight change between hemodialysis sessions (kg) in the last two months,
...etc.

3.6.2 Food frequency questionnaire (FFQ)
Food frequency questionnaires were used to gather information on how often a
specific food or category of food is eaten (Annex 2).
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3.6.3 Blood pressure measurements
Predialysis blood pressure was measured by mercury sphygmomanometer, three
readings on different days, while the patient has been seated, after relaxing for at least
15 minutes in a quiet environment, empty bladder. The average of three
measurements was recorded. Blood pressure was classified according to American
Heart Association classification (Chobanian et al., 2003) as the following:

3.6.4 Anthropometric measurements
Standard techniques were adopted for obtaining anthropometric measurements as
follows:

3.6.4.1 Dry weight (Wt.)
Dry weight in dialysis patients is the weight at the end of dialysis treatment.
Electronic weighing scale was used to obtain the weight. The scale was placed on a
hard-floor surface. Patients are asked to remove their heavy outer garments. Weight
was measured in all patients and taken to the nearest 0.1 kg using weighing scale. The
scale was calibrated at the beginning and end of each examining day. The scale is
checked using the standardized weights and calibration is corrected if the error is
greater than 0.1 kg.

3.6.4.2 Height (Ht.)
Height was measured in all patients (cm), with the patients bare footed and head
upright. The height is measured with a measuring rod attached to the balanced beam
scale. The height was reported to the nearest 0.5 cm.
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3.6.4.3 Determination of BMI
BMI (kg/m²) was determined by dividing weight (in kilograms) by height (in squared
meters). BMI was classified into two categories according to the National Kidney
Foundation cutoff points (less than 23.8, ≥ 23.8 kg/ m²), (NKF/KDOQI, 2002).

3.6.5 Biochemical measurements: (Blood sampling and processing)
After 12hrs fasting, predialysis venous blood samples were collected from all patients,
by well trained and experienced nurses. Venous blood (6.0 ml) was drawn into
vacutainer tubes. Four ml of venous blood was used for blood chemistry analysis
(serum albumin, serum iron, total iron binding capacity, fasting blood sugar,
creatinine, cholesterol, phosphorus, alkaline phosphatase test, parathyroid hormone,
calcium, sodium, and potassium). Venous blood (2.0 ml) was also used for complete
blood cell count analysis to determine hemoglobin level. Complete blood cell counts
was determined by an automated hematology analyzer (type Cell-dyn 1700 analyzer).

Types of kits and instruments used for blood chemistry analysis
Serum Test

Kits

Instrument

Company

Albumin (g/dL)

Lab kit

Kone

Kone Lab

Cholesterol (mg/dL)

Lab kit

BS-300 Chemistry

Mindray

analyzer
Creatinine (mg/dL)

Globe

BS-300 Chemistry

Mindray

Analyzer
Hemoglobin (mg/dL)

Iron (μg/dL)

Automated

Cell-dyn 1700

ABBOTT

hematology analyzer

Analyzer

Laboratories

Globe

BS-300 Chemistry

Mindray

Analyzer
Total Iron Binding

Globe

Photometer

Biosystem

Sodium (mEq/L)

Nova 10 (ISE)

Nova 10

Nova biomedical

Calcium (mg/dL)

Nova 10 (ISE)

Nova 10

Nova biomedical

Potassium (mEq/L)

Nova 10 (ISE)

Nova 10

Nova biomedical

Globe

BS-300 Chemistry

Mindray

Capacity (μg/dL)

Phosphorous (mg/dL)

Analyzer
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Alkaline Phosphatase

Diasys

BS-300 Chemistry

(U/L)

Mindray

analyzer

Fasting blood sugar

Lab kit

BS-300 Chemistry

(mg/dL)
Parathyroid Hormone

Mindray

analyzer
DRG

Autoanalyzer

(pg/mL)

Stago

ELISA reader

1- Calculation of transferrin saturation percentage:
Transerrin saturation percentage = [serum iron divided by total iron binding capacity]
x 100. (American Association for Clinical Chemistry, 2013).

2- Calculation of albumin - corrected serum calcium (mg/dL):
Albumin corrected serum calcium (mg/dl) = total calcium + 0.8 [4.0 - serum albumin
g/dL] (Lenz et al., 2005).

3.7 Pilot study
Before starting the data collection process, a pilot study was carried out on 7 patients
to enable the researcher to examine the tools of the study in term of acceptability,
applicability and time frame. Questionnaire was modified according to the result of
the pilot study.

3.8 Statistical analysis
•

The collected data was introduced to the computer and analyzed by using
SPSS (Statistical Package for Social Sciences) version 19 program, Microsoft
Excel program.

•

Data analysis was carried out as follows:

•

Defining variables.

•

Data entry.

•

Data cleaning.

•

Data analysis.
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•

Significant tests used including chi square test, correlation and partial
correlation tests for measuring difference between discrete variables.

3.9 Ethical consideration
1- Approval was obtained from Faculty of Pharmacy and Dean of Postgraduate
Studies & Scientific Research at AL-Azhar University-Gaza.
2- Helsinki committee approval was obtained before starting to ensure the
participants safety during performance of the study (Annex 3).
3- Approval letter was obtained from the Palestinian MOH and from the general
director of the hospitals (Annex 4).
4- Consent form was obtained from all patients to ensure their voluntary
participation.
5- Patients were given a full explanation about the purpose of the study and
assurance about the confidentiality during the study period and there after.

3.10 Obstacles of the study
Obstacles of the study include, lack of recent reports or statistical data from the
Ministry Of Health (MOH) of the Palestinian authority. The high cost of biochemical
tests and other materials that are used in the study.
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Chapter IV
Results
In this chapter, we will present the main study findings in two parts. The first part
shows the distribution of study population by demographic socioeconomic, body mass
index, biochemical indicators of malnutrition, medical history, anemia, biochemical
indicators of bone disease, fasting blood sugar, hypertension, diet & fluid compliance
and food frequency questionnaire variables. The second part shows the correlation of
different variables.

4.1 Part I: Distribution of the study population

4.1.1 Distribution of the study sample by demographic socioeconomic variables
The study sample consisted of (60) hemodialysis patients aged 19-59 years old (the
response rate was 100%), all patients were from Gaza city.
Table 1 shows the distribution of patients concerning age (yrs), gender, employment,
marital status, education, family number, monthly income (NIS), and house
ownership. The majority of the patients (63.3%) were between 45-59 years old. Equal
numbers of males & females were included in the study. With respect to employment,
the majority of the patients (80%) were unemployed. Most of the patients (81.7%)
were married. With respect to the educational level, only (20%) of the patients had
university level of education. Large percentage of patients (58.3%) with a large family
size (more than six members). Also, the collected data demonstrated that most of the
patients (63.3%) had a family income of less than 1000 NIS per month. On the other
hand, most of the patients (73.3%) weren’t satisfied with their income and reported
that, their income didn’t meet their basic needs.

Table 1: Distribution of the study population by demographic socioeconomic
variables
Variables
Age (yrs)

Gender

<30
30-44
45-59
Males
Females
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Frequency
(60)
8
14
38
30
30

Percentage
100%
13.4
23.3
63.3
50.0
50.0

Job
Marital status
Education level

Family number
Monthly income (NIS)

Income meets the needs

Employees
Unemployed
Married
Unmarried
Illiterate
Elementary
Secondary
University
Less than five
More than 6
Less than 1000
1000-2000
More than 2000
Yes
No

12
48
49
11
10
9
29
12
25
35
38
16
6
16
44

20.0
80.0
81.7
18.3
16.7
15.0
48.3
20.0
41.7
58.3
63.3
26.7
10.0
26.7
73.3

4.1.2 Distribution of the study population by Body Mass Index
Figure 1 shows the distribution of the patients by Body Mass Index, BMI was
classified according to the National Kidney Foundation cutoff point, which
recommends that, the BMI of hemodialysis patients should be maintained in the upper
50th percentile, which would be 23.6 to 24.0 kg/m² for men and women. The
midpoint of this range (23.8 kg/m²) is considered the best range for survival in
hemodialysis patients (NKF/KDOQI. 2002). The collected data showed that 53.3% of
the patients had BMI ≥ 23.8 kg/m², and (46.7%) of the patients had BMI less than the
recommended BMI (23.8 kg/m²) for hemodialysis patients.

BMI distribution
53.3%

46.7%

< 23.8 kg/m2

≥ 23.8 kg/m2

Figure 1: Body Mass Index distribution of the study sample
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4.1.3 Distribution of the study sample by biochemical indicators of malnutrition

The National Kidney Foundation Guidelines on CKD recommends that:
1. Serum Albumin (< 4g/dL).
2. Serum Creatinine (< 10 mg/dL).
3. Serum Cholesterol (<165 mg/dL).
As clinically valid indicators in assessing the prevalence of malnutrition in
hemodialysis patients (NKF/KDOQI, 2002).

Table 2, figure 2 represents patients with biochemical indicators of malnutrition. The
obtained results shows that the majority of the patients (66.7%) had serum albumin
<4.0g/dL, 65.0% with serum creatinine <10mg/dL and 61.7% with serum cholesterol
<165mg/dL. These values are lower than the recommended standards for
hemodialysis patients, and indicates the prevalence of malnutrition among
hemodialysis patients at Al-Shifa hospitals Gaza, Palestine. Table 2, figure 3 also
shows that (50%) of hemodialysis patients had serum potassium level >5.5 mEq/L.
Hyperkalemia is common in patients with CKD and when severe, can rapidly lead to
death from cardiac arrest or paralysis of muscles that control ventilation. Therefore,
control of serum potassium is a critically important part of dietary management in
patients with CKD (NKF/KDOQI, 2008).

Table 2: Distribution of the study population by biochemical indicators of
malnutrition
Biochemical
tests
Albumin
Creatinine
Cholesterol
Potassium

Abnormal
values
<4.0 g/dL
<10 mg/dL
<165 mg/dL
>5.5 mEq/L

Frequency
(60)
40
39
37
30
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Percentage
100%
66.7
65.0
61.7
50%

Indication

Malnutrition
↑ risk for death

Biochemical indicators of malnutrition
66.7%
65%

61.7%

Cholesterol

Creatinine

Albumin

<165 mg/dl

<10 mg/dl

<4.0 g/dl

Figure 2: Biochemical indicators of malnutrition (Cholesterol, Creatinine and
Albumin)

Distribution of the study population by serum potassium level
50%

50%

Normal potassium level (3.3 mEq/L)

Hyperkalemia (> 5.5 mEq/L)

Figure 3: Distribution of the study population by serum potassium level

4.1.4 Distribution of the study population by medical history variables
Table 3 shows that (56.7%) of the patients didn’t visit the emergency room (ER)
during the last year, 38.3% of them visited ER (1-5), while 5.0% of them visited ER
(6-10) during last year. Large percentage of patients (45%) were admitted to the
hospital within the last year, 25% of them spent 1-10 days in the hospital, 13.3%
stayed 11-30 days, and 6.7% stayed for 31-90 days.
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Table 3 also shows that 6.7% of the patients have been on dialysis for >6 months but
less than one year, 13.3% ≥1 year but <2 years, 33.3% ≥2 years but <3 years, 20% ≥3
years but <5 years, 26.7% of the patients have been on dialysis for more than 5 years.
Duration of hemodialysis sessions lasted for 4 hrs for most patients (80%). The
collected data showed that most of the patients (78.3%) had three hemodialysis
sessions per week.

Medical abnormalities
The collected data showed that about 41.6% of patients complained of constipation,
21.7% of diarrhea. 48.3% of patients complained of nausea and vomiting.
Furthermore, 40% of the patients had taste change & mastication problems. Moreover
the collected data showed that, about 30% of the patients had good appetite, and about
(70%) of the patients had moderate to poor appetite (50% moderate, and 20% poor
appetite) (table 3, figure 5). All of these factors lead to inadequate food intake and
may interfere significantly with the patients nutritional status.

Table 3: Distribution of the study population by medical history variables
Variables
Number of visit to
emergency room (ER)
over a year
Admission days to the
hospitals over a year

Length of hemodialysis
(yrs)

Duration of
hemodialysis sessions
(hrs)
Hemodialysis sessions
per week
Constipation

No visit (0)
1-5 times
6-10 times
No admission (0)
1-10
11-30
31-90
> 6 months but < 1 year
≥ 1 year but < 2 years
≥ 2 years but < 3 years
≥ 3 years but < 5 years
More than 5 years
3 hours
3.5 hours
4 hours
2 times
3 times
4 times
Yes
No
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Frequency
(60)
34
23
3
33
15
8
4
4
8
20
12
16
4
8
48
12
47
1
25
35

Percentage
100%
56.7
38.3
5.0
55.0
25.0
13.3
6.7
6.7
13.3
33.3
20.0
26.7
6.7
13.3
80.0
20.0
78.3
1.7
41.6
58.4

Diarrhea
Nausea & vomiting
Change in taste &
mastication problem
Appetite

Yes
No
Yes
No
Yes
No
Good
Moderate
Poor

13
47
29
31
24
36
18
30
12

21.7
78.3
48.3
51.7
40.0
60.0
30.0
50.0
20.0

Indicators of poor food intake
48.3%
41.6%

40%

21.7%

Change in taste & Nausea & vomiting
mastication problem

Diarrhea

Constipation

Figure 4: Indicators of poor food intake in the study sample

Appetite
50%

30%
20%

Poor

Moderate

Figure 5: Appetite in the study population
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Good

4.1.5 Distribution of the study population by anemia
Table 4 shows the distribution of anemia among hemodialysis patients according to
the National Kidney Foundation classification two cutoff points, for males
(hemoglobin <13.5 g/dL) and for females (hemoglobin <12.0g/dL). The obtained
results showed that all hemodialysis patients (100%) were anemic.

There are two cutoff points by which iron deficiency anemia was diagnosed.
Transferrin saturation less than 20%, serum iron level ( <65μg/dL for males,
<50μg/dL for females). The obtained results show that, 40% of hemodialysis patients
had low serum iron level (23.3% of male patients had serum iron level less than
65μg/dL, 16.7% of female patients had serum iron level less than 50μg/dL). Also 30%
of hemodialysis patients had transferrin saturation less than 20%. A low iron level &
low transferrin saturation percentage usually indicate iron deficiency anemia.
Transferrin saturation is a more useful indicator of iron status than iron level alone
(American Association for Clinical Chemistry, 2013). The obtained results show that
30% of hemodialysis patients had iron deficiency anemia (figure 6).

Table 4: Distribution of the study population by Anemia (hemoglobin, g/dL),
Serum iron level and Transferrin saturation
Variables

Frequency
(60)
60
0
30

Percentage
100%
100
0.0
50.0

30

50.0

14

23.3

10

16.7

36

60.0

18
42

30.0
70.0

Yes
No
Males
hemoglobin <13.5 g/dL
Females
hemoglobin < 12.0 g/dL
M±SD = (8.62±1.34 g/dL) *
Serum iron level
Males
Less than 65 μg/dL
(μg/dL)
Females
Less than 50 μg/dL
Above these values
M±SD = (69.43±28.12 μg/dL)
Less than 20%
Transferrin
saturation (%)
More than 20%
M±SD = (27.59±13.32 %)
* lower than normal values
Anemia
Hemoglobin (g/dL)
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100%

30%

Iron deficiency anemia

Anemia

Figure 6: Anemia among hemodialysis patients

4.1.6 Distribution of the study population by biochemical indicators (CKDassociated bone disease)
Table 5 shows the distribution of biochemical tests that indicate CKD- association
with bone disease. The obtained results show that about (51.7%) of hemodialysis
patients had increased phosphorous level higher than the upper recommended values
(3.5 - 5.5mg/dL) for hemodialysis patients, and about (56.7%) had decreased serum
calcium (albumin- corrected serum calcium) level lower than the recommended
values (8.4 - 9.5mg/dL) for hemodialysis patients. Hyperphosphatemia promotes the
development of parathyroid gland hyperplasia (Moallem et al., 1998).

Large percentage of patients (58.3%) had increased PTH level (higher than the upper
recommended values, 100 - 450 pg/mL) for hemodialysis patients. The obtained
results also show that most of patients (90.0%) had serum alkaline phosphatase level
(>120 U/L). Serum alkaline phosphatase reflects internal bone activities (Magnusson
et al., 2001). Higher levels of serum alkaline phosphatase (>120 U/L) can be seen
with worsening magnitude of bone turnover (Fletcher et al., 1997).
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Table 5: Distribution of the study population by biochemical indicators of CKDassociated bone disease
Variables

Frequency Percentage
(60)
100%
26
43.3
34
56.7
17
28.3
17
28.3

Normal (8.4-9.5 mg/dL)
Hypocalcemia
Males hypocalcemia
Females hypocalcemia
M±SD = (8.31±.87 mg/dL)
Normal (3.5-5.5 mg/dL)
Phosphorous
(mg/dL)
Hyperphosphatemia
Hypophosphatemia
Males hyperphosphatemia
Females hyperphosphatemia
M±SD = (5.75±1.56 mg/dL) **
More than 450 pg/mL
Parathyroid hormone
(pg/mL)
Less than 450 pg/mL
Males >450 pg/mL
Females >450 pg/mL
M±SD = (538.40±291.27 pg/mL) **
More than 120 U/L
Alkaline phosphatase
(U/L)
Less than 120 U/L
Males >120 U/L
Females >120 U/L
M±SD = (258.55±151.54 U/L) **
* lower than normal values, ** higher than normal values
Total calcium
(mg/dL)

24
31
5
17
14

40.0
51.7
8.3
28.3
23.3

35
25
18
17

58.3
41.7
30.0
28.3

54
6
27
27

90.0
10.0
45.0
45.0

Biochemical indicators of bone disease
90%
58.3%

Alkaline
phosphatase > 120
U/L

PTH > 450 pg/ml

51.7%

56.7%

Hyperphosphatemia Hypocalcemia < 8.4
> 5.5 mg/dl
mg/dl

Figure 7: Biochemical indicators of CKD- associated bone disease (Alkaline
phosphatase, PTH, Hyperphosphatemia and Hypocalcemia)
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4.1.7 Distribution of the study population by fasting glucose levels
Table 6 shows the distribution of patients by fasting glucose level. Fasting glucose
level was classified according to the American Association for Clinical Chemistry,
cutoff points (normal fasting glucose 70-110 mg/dL). The obtained results showed
that around 56.7% of the patients had normal fasting blood glucose level, 36.7% of
them had hyperglycemia, and only 6.6% of them had hypoglycemia. The obtained
results show that 46.6% of males and 26.6% of females had hyperglycemia
respectively. Fasting glucose levels (FGL) are important for diagnosis of diabetes
mellitus (Lim et al., 2000). Individuals with impaired FGL have increased risk for
future diabetes and may also have increased risk for cardiovascular disease (Levitan et
al., 2004). The obtained results show that 43.3% of hemodialysis patients had diabetes
mellitus (figure 8).
Diabetes mellitus among HD patients

Diabetes mellitus
Normal FGL

43.3%
56.7%

Figure 8: Diabetes mellitus among hemodialysis patients

Table 6: Distribution of the study population by fasting glucose levels
Variables
Fasting blood sugar
(mg/dL)

Frequency
(60)
34
22
4
14

Percentage
100%
56.7
36.7
6.6
23.3

8

13.3

Normal 70 to 110 mg/dL
Hyperglycemia
Hypoglycemia
Males
Hyperglycemia
Females
Hyperglycemia
M±SD = (114.13± 58.43 mg/dL)
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4.1.8 Distribution of the study population by blood pressure and sodium
variables
The obtained results show that 73.3% of males and 76.6% of females had
hypertension respectively. Table 7 demonstrates the distribution of hemodialysis
patients according to their blood pressure. The collected results show that 25.0% of
hemodialysis patients had normal BP, 31.7% had stage one hypertension, while 28.3%
had stage two hypertension, and 15% of the hemodialysis patients had stage three
hypertension. Table 7 also shows the distribution of hemodialysis patients according
to serum sodium level. Serum sodium level was classified according to the American
Association for Clinical Chemistry, cutoff points (normal serum sodium level 135-145
mEq/l). The obtained results show that most of the patients (76.7%) had normal serum
sodium level, 21.7% of them had hypernatremia, and only 1.6% of the patients had
hyponatremia.

Table 7: Distribution of the study population by blood pressure (mmHg) and
serum sodium (mEq/L) variables
Variables
Blood pressure
(mmHg)

Serum sodium level
(mEq/L)

Normal
Stage one hypertension
Stage two hypertension
Stage three hypertension
HTN (males)
HTN (females)
Normal sodium (135145mEq/L)
Hypernatremia
Hyponatremia
M±SD = (142.78±3.22 mEq/L)

Frequency
(60)
15
19
17
9
22
23
46

Percentage
100%
25.0
31.7
28.3
15.0
36.7
38.3
76.7

13
1

21.7
1.6

4.1.9 Distribution of the study population by diet and fluid compliance variables
Results regarding diet and fluid compliance among hemodialysis patients (table 8)
revealed that the majority (78.3%) of the patients didn’t have any diet regimen, only
21.7% had a diet regimen (figure 9).
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Table 8 also illustrates the distribution of fluid compliance among hemodialysis
patients. About (61.6%) of the patients had fluid intake more than one liter/day, and
38.4% had fluid intake ≤1 liter/day. The collected data revealed that 8.4% of the
patients had 1.0 kg as average weight change between hemodialysis sessions, 8.3% of
them with 2.0 kg, 21.7% of patients with 3.0 kg, and the majority of patients (61.6%)
had more than 3.0 kg as average weight change between hemodialysis sessions in the
last two months.

Table 8: Distribution of the study population by diet and fluid compliance
variables
Variables
Use of diet regimen
Who describe the diet
regimen?
Fluid intake (liter per day)

Yes
No
Dietitian
Physician
No diet regimen
≤ 1 liter

> 1 liter
1 kg
Average weight change
between hemodialysis sessions 2 kg
(kg) in the last two months
3 kg
> 3 kg
M±SD = (3.73±1.32 kg)

Frequency Percentage
(60)
100%
13
21.7
47
78.3
1
1.7
12
21.6
47
78.3
23
38.4
37
61.6
5
8.4
5
8.3
13
21.7
37
61.6

78.3%

21.7%

Yes

No

Figure 9: Use of diet regimen by the study sample
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4.1.10 Dietary assessment and Food Frequency Questionnaire
The food frequency table analysis showed that 58.3% of the patients took milk &
cheese ≥ 3 T/W, 36.6% took egg ≥ 3 T/W, 26.6% took red meat ≥ 3 T/W, 15%
consumed chicken ≥ 3 T/W, only 3.3% ate liver ≥ 3 T/W, 6.6% ate fish ≥ 3 T/W,
11.6% drank sodas as cola ≥ 3 T/W, and 86.6% of them drank coffee & tea ≥ 3 T/W.
Grains such as (bread, potatoes, rice, pasta, … ) were the main starch containing items
that patients consumed, as 96.6% of them took it ≥ 3 T/W.

Among the phosphorous rich food items, legumes such as (beans, peas, lentils) intake
was considered the highest. About 60% of the patients took it ≥ 3 T/W. Milk &
cheese, come in the second place of consumption as 58.3% of the patients took it ≥ 3
T/W, followed by meat 26.6%, nuts 23.3% and fish 6.6% (figure 11).

Among the potassium rich food items, vegetables such as (avocado, tomatoes, sweet
potatoes, … ) intake was considered the highest. About 80% of the patients ate it ≥ 3
T/W. Fruits such as (banana, orange, … ) come in the second place of consumption as
61.6% of the patients took it ≥ 3 T/W, followed by legumes 60%, fruits juice 45%.
These food items are rich in potassium. Furthermore about 88.3% of the patients took
salts such as (processed foods, added salt, … ) ≥ 3 T/W (figure 12).

Protein rich food intake (≥ 3 T/W)
58.3%

36.6%
26.6%
15%
6.6%

Fish

3.3%
Liver

Chicken

Meat

Egg

Milk &
cheese

Figure 10: Protein rich food intake by the study sample on a weekly basis (≥ 3
T/W)
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Phosphorous rich food intake (≥ 3 T/W)

23.3%

26.6%

Nuts

Meat

58.3%

60%

Milk & cheese

legumes such
as beans, peas,
lentils

6.6%

Fish

Figure 11: Phosphorous rich food intake by the study sample on a weekly basis
(≥ 3 T/W)

Potassium rich food intake (≥ 3 T/W)
80%
60%

61.6%

legumes such as
bean, peas, lentils

Fruits such as
banana, orange

45%

Fruits juice

Vegetables such as
avocado, tomatoes,
sweet potatoes

Figure 12: Potassium rich food intake by the study sample on a weekly basis (≥ 3
T/W)
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4.2 Part II: Correlation of different variables
4.2.1 Correlation between malnutrition indicators (BMI, albumin) and
demographic socioeconomic variables
The data presented in table 9 shows the relationship between malnutrition indicators
(BMI, albumin) and demographic socioeconomic variables among hemodialysis
patients. We found a significant positive relationship between BMI and age of the
patients (P. value < 0.001). A significant positive relationship was also observed
between BMI and marital status (P. value < 0.001), and monthly income level (P.
value = 0.018). No significant correlation was found between BMI and patients
gender, job status, educational level, family number, where the P. values were 0.894,
0.384, 0.244 and 0.979 respectively. Furthermore we found no significant association
between demographic socioeconomic variables and albumin level.

Table 9: Correlation between malnutrition indicators (BMI, albumin) and
demographic socioeconomic variables among hemodialysis patients
BMI (kg/m²)

Albumin (g/dL)

P-value

P-value

< 0.001

0.660

Gender

0.894

0.399

Job

0.384

0.852

Marital status

< 0.001

0.346

Education level

0.244

0.884

Family number

0.979

0.100

Monthly income

0.018

0.730

Variables
Age

Statistically significant (P-value < 0.05).

4.2.2 Correlation between malnutrition indicators (BMI, albumin) and medical
history variables among hemodialysis patients
Table 10 shows the correlation between albumin as malnutrition indicator and medical
history of the patients. A significant negative relationship was found between albumin
and number of visits to emergency room (ER) over a year (P. value = 0.009), and the
number of admission days to hospitals over a year (P. value = 0.002). On the contrary,
no significant correlation was found between albumin and length (yrs) of
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hemodialysis, and duration of hemodialysis sessions (hrs) where the P. values were
equal to (0.952, 0.907) respectively. Table 10 also shows the correlation between BMI
and medical history of the patients. According to the BMI, a significant negative
relationship between number of visits to ER over a year and BMI was found P. value
equal to 0.038. However, a nonsignificant negative relationship was observed between
BMI and number of admission days to hospitals over a year, length (yrs) of
hemodialysis, and duration of hemodialysis sessions (hrs) where the P. values were
equal to (0.440, 0.472, 0.109) respectively.

Table 10: Correlation between malnutrition indicators (BMI, albumin) and
medical history variables among hemodialysis patients
Albumin (g/dL)

BMI (kg/m²)

P-value

P-value

Number of visits to (ER) over a year

0.009

0.038

Number of admission days over a year

0.002

0.440

Length of hemodialysis (yrs)

0.952

0.472

Duration of hemodialysis sessions (hrs)

0.907

0.109

Variables

Statistically significant (P-value < 0.05).

4.2.3 Correlation between albumin and other biochemical variables
Table 11 shows the correlation between albumin and other biochemical variables as
serum creatinine, serum cholesterol. A significant positive relationship was observed
between albumin and serum creatinine (P. value < 0.001). However, the relationship
between albumin and serum cholesterol was very close to significance with P. value
equal to 0.053.

Table 11: Correlation between albumin and other biochemical variables
Albumin (g/dL)
Variables

P-value

Serum creatinine (mg/dL)

< 0.001

Serum cholesterol (mg/dL)

0.053

Statistically significant (p-value < 0.05).
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4.2.4 Correlation between malnutrition indicators (albumin, BMI) and food
frequency variables among hemodialysis patients

Table 12 shows the correlation between malnutrition indicators (albumin, BMI) and
food frequency variables. The obtained data showed a significant positive correlations
between eggs, meat, chicken, liver, fish, legumes consumption and albumin level
where the (P. values were < 0.05).

However, such significance was not observed between milk & cheese, vegetables,
fruits, grains, sodas as colas, fruits juices, coffee & tea, nuts, salts consumption and
albumin level where the (P. values were > 0.05).

Also a significant positive correlation was found between meat, fruits, nuts
consumption and BMI with (P. values were < 0.05). Such significance was not
observed between milk & cheese, egg, chicken, liver, fish, legumes, vegetables,
grains, sodas as colas, fruit juices, coffee & tea, nuts, salts consumption and BMI
where the (P. values were > 0.05).

Table 12: Correlation between malnutrition indicators (albumin, BMI) and food
frequency variables among hemodialysis patients

FFQ variables
Milk, cheese, …
≥ 3 times / week
< 3 times / week
< Once monthly
Egg
≥ 3 times / week
< 3 times / week
< Once monthly
Meats
≥ 3 times / week
< 3 times / week
< Once monthly
Chicken
≥ 3 times / week
< 3 times / week
< Once monthly

Case
N= 60 (%)

Albumin

BMI

P-value

P-value

35 (58.3)
15 (25.0)
10 (16.7)

0.283

0.051

22 (36.6)
29 (48.4)
9 (15.0)

< 0.001

0.260

16 (26.6)
42 (70.0)
2 (3.4)

0.029

0.037

9 (15.0)
51 (85.0)
0 (0.0)

0.001

0.561
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Liver
≥ 3 times / week
2 (3.3)
< 3 times / week
39 (65.0)
0.001
< Once monthly
19 (31.7)
Fish
≥ 3 times / week
4 (6.6)
< 3 times / week
0.006
38 (63.4)
< Once monthly
18 (30.0)
Legumes (bean, peas, lentils, …)
≥ 3 times / week
36 (60.0)
< 3 times / week
23 (38.3)
0.030
< Once monthly
1 (1.7)
Vegetables (avocado, tomatoes, sweet potatoes, ….)
≥ 3 times / week
48 (80.0)
0.442
< 3 times / week
12 (20.0)
< Once monthly
0 (0.0)
Fruits (bananas, oranges, …)
≥ 3 times / week
37 (61.6)
0.121
< 3 times / week
21 (35.1)
< Once monthly
2 (3.3)
Grains (bread, potato, rice, pasta, …)
≥ 3 times / week
58 (96.6)
0.981
< 3 times / week
2 (3.4)
< Once monthly
0 (0.0)
Sodas as colas
≥ 3 times / week
7 (11.6)
0.083
< 3 times / week
45 (75.0)
< Once monthly
8 (13.4)
Fruit juices (orange juice, tomato juice, mango juice, …)
≥ 3 times / week
27 (45.0)
0.433
< 3 times / week
20 (33.3)
< Once monthly
13 (21.7)
Coffee and tea
≥ 3 times / week
52 (86.6)
0.135
< 3 times / week
8 (13.4)
< Once monthly
0 (0.0)
Nuts (almonds, walnuts, …)
≥ 3 times / week
14 (23.3)
0.074
< 3 times / week
37 (61.7)
< Once monthly
9 (15.0)
Salts ( processed foods, added salt, …)
≥ 3 times / week
53 (88.3)
0.056
< 3 times / week
7 (11.7)
< Once monthly
0 (0.0)
Statistically significant (P-value < 0.05).
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0.684

0.889

0.828

0.743

0.033

0.887

0.756

0.918

0.458

0.037

0.073

4.2.5 Correlation between serum potassium, phosphorous and food frequency
variables among hemodialysis patients
Table 13 shows the correlation between serum potassium, phosphorous and food
frequency variables. The obtained data shows a significant positive correlations
between legumes, vegetables, fruits, fruit juices consumption and serum potassium
level with (P. values were < 0.05).

However, such significance was not observed between milk & cheese, egg, meats,
chicken, liver, fish, grains, sodas as colas, coffee & tea, nuts, salts consumption and
serum potassium level where the (P. values were > 0.05).

The collected data also showed a significant positive correlation between milk &
cheese, meats, fish, legumes, nuts consumption and serum phosphorous level with (P.
values were < 0.05).

On the contrary, such significance was not observed with other variables as egg,
chicken, liver, vegetables, fruits, grains, sodas as colas, fruit juices, coffee & tea, salts
consumption and serum phosphorous level where the (P. values were > 0.05).

Table 13: Correlation between serum potassium, phosphorous and food
frequency variables among hemodialysis patients
FFQ variables
Milk, cheese, …
≥ 3 times / week
< 3 times / week
< Once monthly
Egg
≥ 3 times / week
< 3 times / week
< Once monthly
Meats
≥ 3 times / week
< 3 times / week
< Once monthly
Chicken
≥ 3 times / week
< 3 times / week
< Once monthly

Case
N= 60 (%)

Potassium

Phosphorous

P-value

P-value

35 (58.3)
15 (25.0)
10 (16.7)

0.840

< 0.001

22 (36.6)
29 (48.4)
9 (15.0)

0.366

0.748

16 (26.6)
42 (70.0)
2 (3.4)

0.943

0.014

9 (15.0)
51 (85.0)
0 (0.0)

0.742

0.519
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Liver
≥ 3 times / week
2 (3.3)
< 3 times / week
0.100
39 (65.0)
< Once monthly
19 (31.7)
Fish
≥ 3 times / week
4 (6.6)
0.128
< 3 times / week
38 (63.4)
< Once monthly
18 (30.0)
Legumes (bean, peas, lentils, …)
≥ 3 times / week
36 (60.0)
< 3 times / week
23 (38.3)
0.041
< Once monthly
1 (1.7)
Vegetables (avocado, tomatoes, sweet potatoes, ….)
≥ 3 times / week
48 (80.0)
< 3 times / week
0.019
12 (20.0)
< Once monthly
0 (0.0)
Fruits (bananas, oranges, …)
≥ 3 times / week
37 (61.6)
< 3 times / week
0.008
21 (35.1)
< Once monthly
2 (3.3)
Grains (bread, potato, rice, pasta, …)
≥ 3 times / week
58 (96.6)
0.772
< 3 times / week
2 (3.4)
< Once monthly
0 (0.0)
Sodas as colas
≥ 3 times / week
7 (11.6)
0.552
< 3 times / week
45 (75.0)
< Once monthly
8 (13.4)
Fruit juices (orange juice, tomato juice, mango juice, …)
≥ 3 times / week
27 (45.0)
< 3 times / week
< 0.001
20 (33.3)
< Once monthly
13 (21.7)
Coffee and tea
≥ 3 times / week
52 (86.6)
0.401
< 3 times / week
8 (13.4)
< Once monthly
0 (0.0)
Nuts (almonds, walnuts, …)
≥ 3 times / week
14 (23.3)
0.560
< 3 times / week
37 (61.7)
< Once monthly
9 (15.0)
Salts ( processed foods, added salt, …)
≥ 3 times / week
53 (88.3)
0.405
< 3 times / week
7 (11.7)
< Once monthly
0 (0.0)
Statistically significant (P-value < 0.05).
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0.974

0.004

0.027

0.775

0.523

0.685

0.533

0.901

0.983

0.034

0.729

Chapter V
Discussion
Malnutrition is common among hemodialysis patients and is closely related to
morbidity and mortality. Therefore, assessment of nutritional status and appropriate
nutrition interventions with hemodialysis patients play a central role in every day
nephrological practice.

The present study was carried out in the hemodialysis unit at Al-Shifa hospital Gaza,
Palestine, 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 CKD complications, to evaluate the diet &
fluid compliance among hemodialysis patients, and to clarify the correlation between
dietary intake and malnutrition among hemodialysis patients.

To achieve this purpose, sixty patients with ESRD, from both gender aged 19-59
years on regular hemodialysis for at least six months were assessed using
anthropometric indices including (dry weight & height), physical examination (blood
pressure measurement), biochemical tests including (hemoglobin, serum albumin,
serum iron, fasting blood sugar, total iron binding capacity, creatinine, cholesterol,
phosphorus, alkaline phosphatase, parathyroid hormone, total calcium, sodium and
potassium), demographic socioeconomic & medical history questionnaire and
estimation of dietary pattern & intake using food frequency questionnaire.

The results of this study will be discussed in this chapter, where no previous studies in
Gaza Strip determined the impact of hemodialysis on nutritional status among
hemodialysis patients.

5.1 Prevalence of Malnutrition
The present study found that approximately two thirds of hemodialysis patients (AlShifa hospital Gaza, Palestine) with biochemical malnutrition indicators. These
include hypoalbuminemia (66.7% of the patients), low predialysis serum creatinine
level (65% of the patients), low serum cholesterol level (61.7% of the patients), and
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46.7% of the patients had BMI less than the recommended BMI (23.8 kg/m²) for
hemodialysis patients.

The National Kidney Foundation doesn't support the use of one single measure to
assess the prevalence of malnutrition as it is not a comprehensive approach of
indicating malnutrition. Single assessment parameter does not identify different
aspects of malnutrition that include: energy and protein intake, visceral and somatic
protein status, muscle and fat mass (NKF/KDOQI, 2002).

5.1.1 Serum Albumin
No single ideal measure of nutritional status exists, serum albumin levels may be used
to indicate visceral protein status. Also the measurement of serum albumin level is
inexpensive, easy to perform, and widely available. Studies involving patients with
renal failure have established the connection between low levels of serum albumin
and malnutrition. Serum albumin was obtained to assess the nutritional status of
hemodialysis patients, as several studies have demonstrated that albumin is a valid
indicator of nutritional status in hemodialysis patients (Desbrow et al., 2005;
Alshmary & Alshatwi 2007).

The National Kidney Foundation Guidelines on CKD recommends that a predialysis
serum albumin equal to or greater than the lower limit of the normal range
(approximately 4.0 g/dL) is the outcome goal for hemodialysis patients
(NKF/KDOQI, 2002). Several studies found that hemodialysis patients with low
albumin levels were malnourished (Desbrow & Morais, 2005; Afshar et al., 2007).

The results of this study showed that (66.7%) of hemodialysis patients had
malnutrition. Malnutrition is usually classified when serum albumin level is less than
4.0 g/dL, which is similar to most reported studies (Rao et al., 2000; Kalantar-Zadeh
et al., 2003; Zaki et al., 2004).

In 2006, researchers assessed 61 hemodialysis patients from three hospitals in Saudi
Arabia to determine their nutritional status. Nutritional status was indicated by using a
3-day food record, anthropometric measurement of BMI and biochemical
measurements of albumin, hemoglobin and hematocrit. Over 95% of the 61
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hemodialysis patients had below the recommended energy intake levels, and over
80% of patients were consuming less protein than recommended. Mean BMI was
approximately 25 kg/m² for both men and women. The researchers concluded that
60% of hemodialysis patients had significantly lower than normal serum albumin
levels, classifying them as malnourished which agrees with the results of our study
(Alshmary & AL-Khalifa, 2007).

Furthermore, the results of this study showed a significant negative relationship
between serum albumin level and number of visits to the emergency room (ER) over a
year (P. value = 0.009), and number of admission days to the hospitals over a year (P.
value = 0.002), suggesting that those patients with hypoalbuminemia are at high risk
of morbidity. Many studies show that hypoalbuminemia is presented frequently in
hemodialysis patients and correlated strongly with morbidity and mortality
(NKF/KDOQI, 2002).

Our results also showed a significant positive correlation between serum albumin
level and the intake of protein rich foods (eggs, meat, chicken, liver, fish, legumes
consumption and albumin level where the P. values were equal to <0.001, 0.029,
0.001, 0.001, 0.006, 0.030 respectively). Serum albumin levels may fall modestly with
a sustained decrease in dietary protein and energy intake and may rise with increased
protein or energy intake (NKF/KDOQI, 2002). The results of this study support these
findings.

5.1.2 Serum Creatinine
Creatinine serves as a useful measure indicating skeletal muscle mass (somatic protein
status). Individuals with low predialysis serum creatinine (less than 10mg/dL), should
be evaluated for protein energy malnutrition and wasting of skeletal muscle
(NKF/KDOQI, 2002).

The present study showed that 65.0% of hemodialysis patients were malnourished. As
a result of classifying patients as malnourished with predialysis serum creatinine
(<10mg/dL).
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Our results also showed a significant positive relationship between serum albumin and
serum creatinine (P. value < 0.001). However, the relationship between albumin and
serum cholesterol was very close to significance with P. value equal to 0.053. This is
similar to the study of (Zaki et al., 2004), where the authors assessed the nutritional
status of sixty two Saudi hemodialysis patients, by using (demographic,
socioeconomic, medical history, anthropometric indices including dry weight, height,
triceps skinfold thickness, and mid-arm muscle circumference, biochemical
measurement including urea nitrogen appearance, estimation of dietary pattern and
intake using 3 days dietary record) and found a high significant positive correlation
between total energy with total protein intake, and serum albumin level. The authors
also found a significant positive relationship between serum creatinine with serum
albumin level. The increase of dietary protein and energy intake will increase the
albumin level, thus the creatinine level would increase.

5.1.3 Serum Cholesterol
Additionally, serum cholesterol is a valid and clinically useful marker of protein
energy nutritional status of hemodialysis patients. Hypocholesterolemia is associated
with chronic protein energy deficits, individuals with less than 150 to 180 mg/dL or
declining serum cholesterol levels should be investigated for possible nutritional
deficits (NKF/KDOQI, 2002).

In the present study, the patients showed that the mean serum cholesterol was 179.98
± 60.4 mg/dL, while (61.7%) of patients had serum cholesterol (<165mg/dL). This
finding also supports the high prevalence of malnutrition among hemodialysis
patients. Different reports suggest that the prevalence of malnutrition varies from
roughly 18% to 70% of hemodialysis patients (NKF/KDOQI, 2002). Our results lie
within this range at: 61.7%.

Variation in the prevalence of malnutrition among hemodialysis patients may be
attributed to the different methods employed to assess nutritional status. When single
method is applied, the prevalence of malnutrition could vary widely since one method
does not accurately estimate malnutrition. So the combination of different methods
would identify malnutrition with greater sensitivity. Therefore, the percentage of
malnourished patients would be more accurate.
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5.1.4 Anthropometric Measurements (Body Mass Index)
Body Mass Index is generally used to assess (indicate body fat mass), (NKF/KDOQI,
2002). The National Kidney Foundation recommends that, the BMI of hemodialysis
patients should be maintained in the upper 50th percentile, which would be 23.6 to
24.0 kg/m² for men and women. The midpoint of this range (23.8 kg/m²) is considered
the best range for survival in hemodialysis patients (NKF/KDOQI, 2002). The present
study showed that (46.7%) of the patients had BMI less than the recommended BMI
(23.8 kg/m²) for hemodialysis patients. A result that suggests a high risk of mortality.

Our results found a significant negative relationship between the number of visits to
ER over a year and BMI, with P. value equal to 0.038. This suggests that the patients
with low BMI are at high risk of morbidity. Several studies, have suggested that the
effect of obesity in patients with ESRD undergoing maintenance dialysis is
paradoxically in the opposite direction, showing that a high BMI is associated with
improved survival (Kalantar et al., 2010).

Port et al., 2002 in a large hemodialysis population study (45,967 patients) confirmed
the association between BMI and survival: patients with the lowest BMI had a 42%
higher mortality risk than patients with the highest BMI. Overweight patients have an
increase in adipose tissue and are therefore, less likely to suffer from energy deficits.
For this reason, underweight patients on hemodialysis might be more likely to fall ill
or tend to recover more slowly from illness than the normal or overweight patients
(Salahdeen et al., 2003). The results of this study supports these findings.
Furthermore, our results showed a significant positive correlation between meat,
fruits, nuts consumption and BMI with P. values equal to (0.037, 0.033, 0.037)
respectively. Actually the relationship between food frequencies and the nutritional
status need more studies in the future.

5.2 Demographic Socioeconomic Factors
Equal numbers of males & females were included in the study, the majority of the
patients (63.3%) were between 45-59 years old, the mean age of patients was 46.87 ±
12.2 years. The present study showed a significant positive relationship between BMI
and age of the patients (P. value < 0.001). Age is playing an important role in the
nutritional status, as the age of the patients increased, the percent of BMI is also
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increased according to it. Older patients are more susceptible age group for increased
BMI and that could be due to difficulties in exercising regularly (due to CKD
associated bone disease), also older patients tend to have sedentary life styles. One
study was carried out among adults aged 30-65 years in rural and urban communities
of the West Bank only and found that obesity was associated with older age (MOH,
2005). As it has been shown above, patients with the lowest BMI had a higher
morbidity and mortality risk than patients with the highest BMI. The present study
showed that, young hemodialysis patients were at greater risk of morbidity and
mortality. Hoogeveen et al., 2012 showed that younger patients with low BMI had a
substantially elevated risk for death.

Moreover, most of hemodialysis patients (81.7%) were married. A significant positive
relationship was also observed between BMI and marital status (P. value < 0.001). In
general, married men and women are more likely to be overweight and obese than
never married individuals (Kamla et al., 2009). Similar results were seen in our study.
Marital status of any individual associated with his nutritional status and that could be
due to the fact that people after marriage would be more close to their homes rather
than going outside compared to single adults. However, single adults known to be
more active.

With respect to employment, the majority of the patients (80%) were unemployed.
Furthermore, large percentage of patients (58.3%) with a large family size (more than
six members). Also, the collected data demonstrated that most of the patients (63.3%)
had a family income of less than 1000 NIS per month. On the other hand, most of the
patients (73.3%) weren’t satisfied about their income and reported that, their income
didn’t meet their basic needs. These findings indicate the low economical status of our
patients.

Our results showed a significant positive relationship between BMI as malnutrition
indicator and monthly income level (P. value = 0.018), suggesting that patients with
low economical status were at greater risk for malnutrition. It should be noticed that
poverty and low economical status directly affects the nutritional status of any
community in terms of nutritional deficiencies (Komatsu et al., 2001), which agreed
with the results of our study. People with low income are more susceptible to
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undernutrition than those with high income. That was approved in the study which
was conducted in an urban, suburban and rural areas in Vietnam, high prevalence of
underweight was observed in the rural and suburban populations which are low
income populations and overweight was observed in the urban population which are
high income group (Minh et al., 2001).

With respect to the educational level, the present study showed that, 48.3% of
hemodialysis patients had secondary school, while only 20% had university
education, 15% of patients had elementary education, and 16.7% were illiterate. On
the contrary, no significant correlation was found between BMI as a malnutrition
indicator and patients educational level (P. value = 0.244). Komatsu et al., 2001
showed that, individuals with no education, classified as illiterate, had a higher
prevalence of malnutrition than individuals with higher education. The current study
results didn’t match this relationship. Knowledge deficit regarding the nutritional care
for hemodialysis patients in Gaza Strip put high and low educated patients at the same
risk for malnutrition.

5.3 Prevalence of CKD Complications
The prevalence of co-morbid diseases among hemodialysis patients may vary among
countries and hemodialysis patients with co-morbid diseases tend to be malnourished
(Prakash & Sen, 2000).

5.3.1 Prevalence of Anemia
Anemia may start early in the course of CKD and is generally due to inadequate
erythropoietin synthesis by the damaged kidney. The prevalence of anemia increases
as GFR declines and affect nearly 50% of patients with GFR less than 30
mL/min/1.73 m². Inadequate iron intake or iron absorption may contribute to anemia
as well as decreased erythropoietin. There are a number of factors which bear on the
development of anemia in CKD, not only decreased erythropoietin, but there may be a
decreased response to erythropoietin which may result from uremia, chronic
inflammation, hyperthyroidism or folate deficiency (American Dietetic Association,
2011). Anemia among hemodialysis patients is common and often severe
complication that can be managed successfully by erythropoiesis- stimulating agents
administration and iron supplementation (Schmid et al., 2010). The National Kidney
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Foundation suggests that, only 30% of hemodialysis patients had the recommended
hemoglobin values at any point in time (NKF/KDOQI, 2007). Higher hemoglobin
levels in this population result in improved quality of life, and survival (Robinson et
al., 2005).

The present study showed that all hemodialysis patients were anemic. The mean
hemoglobin level was 8.62 ± 1.34 g/dL. Our results also showed that 30% of
hemodialysis patients had transferrin saturation less than 20%. Transferrin saturation
is a more useful indicator of iron status than iron level alone (American Association
for Clinical Chemistry, 2013). The present study showed that, 30% of hemodialysis
patients had iron deficiency anemia.

The high prevalence of anemia among hemodialysis patients in the present study
could be attributed to a number of factors as:
1- Inappropriate treatment with erythropoiesis stimulating agents (Patients received a
regular dose of Epoetin Beta 6000 IU weekly, by IV route at the end of hemodialysis
session). Sometime erythropoietin would not be available for the patients, also the
erythropoiesis- stimulating agents dose must be adjusted according to hemoglobin
level.
2- Inadequate iron intake or supplementation.
3- Blood loss during hemodialysis sessions & severe hyperparathyroidism.
4- Nutritional deficiency; bad economical status, patients weren't able to meet the
recommended daily intake of iron especially the heme-iron, because most of the heme
sources from meat derivatives are considered as a high cost foods and that affect the
iron state in the patients and cause anemia.
5- Lack of awareness of CKD and National Kidney Foundation guidelines among the
staff dealing with hemodialysis patients.
6- Also, the absence of a clinical nutritionist may be a factor in the high prevalence of
anemia, as consistent and frequent nutrition education and counseling is not provided
to these patients.
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5.3.2 Prevalence of Hypertension
The present study showed that (75%) of hemodialysis patients had hypertension,
73.3% of males and 76.6% of females had hypertension respectively. Several studies
showed that 60% to 90% of hemodialysis patients have hypertension (Robbin et al.,
2000; Polo et al., 2004).

It is generally recognized that the majority of hypertensive hemodialysis patients
develop hypertension because of fluid overload secondary to sodium and water
retention (Patel et al., 2003; Scher & Katzman, 2004).

5.3.3 Prevalence of Hyperkalemia
Alterations in serum potassium (K) are common in patients with chronic kidney
disease (Csaba et al., 2007). Progression of chronic kidney disease is usually
associated with worsening hyperkalemia that may require dialysis treatment (Csaba et
al., 2007). Hyperkalemia is common in patients with CKD, and when severe can
rapidly lead to death from cardiac arrest or paralysis of muscles that control
ventilation. Hyperkalemia is the condition of overabundance of potassium in the
extracellular compartment (Mahoney et al., 2005). It is defined as a serum potassium
concentration ( > 5.5 mEq/L) (Jamison et al., 2001).

Our results showed that (50%) of hemodialysis patients had hyperkalemia, a
significant positive correlation was found between potassium rich food consumption
and serum potassium level (legumes, vegetables, fruits, fruit juices consumption and
serum potassium level with P. values equal to (0.041, 0.019, 0.008, < 0.001)
respectively). Control of serum potassium is a critically important part of dietary
management in patients with CKD (NKF/KDOQI, 2008).

5.3.4 Prevalence of CKD- Associated Bone Disease
Metabolic bone disease is a common complication of CKD. Kidneys play an essential
role in the processing of vitamin D; the kidney converts this vitamin to an active form
that is necessary for calcium absorption. Alterations in the control mechanisms for
calcium and phosphorus homeostasis occur early in the course of CKD and progress
as kidney function decreases; if left untreated, then alterations can result in significant
consequences.
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The present study showed that about (51.7%) of hemodialysis patients had increased
phosphorous level higher than the upper recommended values (3.5 - 5.5mg/dL) for
hemodialysis patients, about (56.7%) had decreased serum calcium (albumincorrected serum calcium) level lower than the recommended values (8.4 - 9.5mg/dL)
for hemodialysis patients and large percentage of patients (58.3%) had increased PTH
level (higher than the upper recommended values, 100 – 450 pg/mL) for hemodialysis
patients. The major regulator of PTH secretion is the concentration of calcium in
blood, where PTH levels increase in response to decreased serum calcium. Also, high
phosphate enhances parathyroid cell proliferation and PTH synthesis and secretion
(Cozzolino et al., 2001).

Furthermore, the present study showed that most patients (90.0%) had serum alkaline
phosphatase level (>120 U/L). Higher levels of serum alkaline phosphatase can be
seen with worsening magnitude of bone turnover (Fletcher et al., 1997). The
combination of high levels of serum alkaline phosphatase and high levels of PTH
detecting high turnover bone disease (Urena et al., 1996).

Our results showed that about (58.3%) of hemodialysis patients had high turnover
bone disease. Control of hypocalcemia, hyperphosphatemia and hyperparathyroidism
are necessary to prevent CKD- associated bone disease in hemodialysis patients.

5.3.5 Prevalence of Diabetes Mellitus
The present study showed that (43.3%) of hemodialysis patients had diabetes mellitus.
Diabetes mellitus is the most common cause of ESRD worldwide, accounting for
44.3% of ESRD patients in the US Renal Data System in 2008.

Several observational studies showed that higher fasting glucose levels were
associated with higher death rates in patients with diabetes and chronic kidney disease
after adjusting for markers of inflammation and malnutrition (Oomichi et al., 2006).
Diabetes mellitus is challenging to manage patients who have ESRD, as both uremia
and dialysis can complicate glycemic control by affecting the secretion, clearance, and
peripheral tissue sensitivity of insulin.
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5.4 Diet and Fluid Compliance
The present study showed that hemodialysis patients didn’t commit any diet regimen
or special diets even if they were suffering from chronic diseases. Our results showed
that the majority (78.3%) of hemodialysis patients didn’t have any diet regimen and
about (61.7%) of the patients deviated from their fluid restrictions. A physician or a
dietitian prescribed a diet only to (21.7%) of the patients.

Several studies showed that, the majority of patients didn’t adhere to their diet and
fluid restrictions, it has been reported that 28% - 78% of hemodialysis patients fail to
adhere to prescribed diet and limiting fluid intake (Zrinyi et al., 2003 & Durose et al.,
2004). The results of this study support these findings. The non-adherence in the
previous studies may be related to several factors such as a rigid and complex diet that
affected patients food preferences and altered lifestyle, and patients didn't ask
questions about the diet or fluid restrictions either because he/she was embarrassed or
didn't have enough knowledge to know what to ask (Zrinyi et al., 2003 & Durose et
al., 2004).

In addition to diet and fluid non-adherence factors in the previous studies that could
relate to this study, diet and fluid non-adherence in this study may be due to the low
educational level of the patients (Only 20% of patients had university level) as they
may not have understood the dietary and fluid restrictions and the significance of
those restrictions. As these patients were poor (most of patients 73.3% weren’t
satisfied about their income and reported that, their income didn’t meet their needs)
and lived with more than six family members (58.3%). Their ability to cook and
follow a restricted diet may have placed a burden on the patients family who may not
recognize the significance of following a special diet.

Also, the absence of a clinical nutritionist may be a factor in the high number of
patients not adhering to their diet and fluid restrictions, as consistent and frequent
nutrition education and counseling is not provided to these patients.
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5.5 Dietary Intake
To obtain the dietary intake of the patients, gastrointestinal symptoms such as:
constipation, diarrhea, nausea and vomiting were recorded from the patient’s self
report. The gastrointestinal symptoms are considered significant if most or all
symptoms have persisted for at least two weeks. Short term or intermittent symptoms
are not considered significant.

The present study showed about 41.6% of the patients complained of constipation,
21.7% of diarrhea. 48.3% of the patients complained of nausea and vomiting.
Furthermore 40% of the patients had taste change & mastication problems. Moreover,
about (70%) of the patients had moderate to poor appetite (50% moderate, and 20%
poor appetite). All of these factors lead to inadequate food intake and may interfere
significantly with the patients nutritional status. High calories dense meal plan is
required to achieve the patients energy requirement.

Food frequency questionnaires were used to collect information on how often a
specific food or category of food is eaten. The results of this study showed a
significant positive correlation between serum albumin level and intake of protein rich
food (eggs, meat, chicken, liver, fish, legumes consumption and albumin level where
(the P. values were equal to < 0.001, 0.029, 0.001, 0.001, 0.006, 0.030 respectively).
Serum albumin levels may fall modestly with a sustained decrease in dietary protein
and energy intake and may rise with increased protein or energy intake
(NKF/KDOQI, 2002). The results of this study support these findings. Our results
showed that, hemodialysis patients need to increase protein rich foods (eggs, meat,
chicken, liver, fish, legumes) consumption in order to improve serum albumin level
and to improve their nutritional status.

Our results also showed, a significant positive correlation between meat, fruits, nuts
consumption and BMI (P. values equal to 0.037, 0.033, 0.037 respectively). Actually
the relationship between food frequencies and the nutritional status need more studies
in the future.

The results of this study showed a significant positive correlations between legumes,
vegetables, fruits, fruit juices consumption and serum potassium level (P. values equal
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to 0.041, 0.019, 0.008, < 0.001 respectively), because these food items are rich in
potassium. The food frequency table analysis showed that, among the potassium rich
food items, vegetables such as avocado, tomatoes & sweet potatoes intake was
considered the highest. About 80% of the patients ate it ≥ 3 T/W. Fruits such as
(banana, orange, …), come in the second place of consumption as 61.6% of the
patients took it ≥ 3 T/W, followed by legumes 60%, fruits juice 45%. Control of
serum potassium is a critically important part of dietary management in patients with
CKD (NKF/KDOQI, 2008). The results of this study supports these findings. Our
results showed that, hemodialysis patients need to decrease potassium rich foods
(legumes, vegetables as avocado- tomatoes- sweet potatoes, fruits as banana- orange,
fruit juices) consumption to prevent hyperkalemia, which has a significant adverse
impact on patients survival.

Furthermore, our results showed a significant positive correlation between milk &
cheese, meats, fish, legumes, nuts consumption and serum phosphorous level with (P.
values equal to < 0.001, 0.014, 0.004, 0.027, 0.034) respectively. These foods are rich
in phosphorous. The food frequency table analysis also showed that, among the
phosphorous rich food items, legumes such as (beans, peas, lentils) intake was
considered the highest. About 60% of the patients took it ≥ 3 T/W. Milk & cheese,
come in the second place of consumption as 58.3% of the patients took it ≥ 3 T/W,
followed by meat 26.6%, nuts 23.3% and fish 6.6%.

Phosphorous is found naturally in foods rich in protein, strict dietary phosphate
restriction bears the risk of inadequate protein intake and the development of protein
calorie malnutrition, phosphate binders can effectively lower serum phosphorous
levels into the normal range. Developing methods to enable patients to self- adjust
phosphate binder dose to individual meal phosphate content, similar to adjusting
insulin dose to carbohydrate intake, may lead to further improvements in phosphate
management.
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Chapter VI
Conclusions And Recommendations

6.1 Conclusions
Malnutrition is common among hemodialysis patients at Al-Shifa hospital Gaza,
Palestine and closely related to morbidity and mortality.

• 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.
.
• 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.

• 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.

• 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.
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• 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.

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

• The majority (78.3%) of hemodialysis patients didn’t have any diet regimen and
about (61.7%) of patients deviated from their fluid restrictions.

6.2 Recommendations
• The nutritional status of hemodialysis patients needs more attention and regular
periodic nutrition assessment and early nutritional intervention.

• Every hemodialysis patient needs an intensive nutritional counseling based on an
individualized plan of care developed before or at the time of hemodialysis therapy.

• Education and dietary counseling should be the first step in attempting to maintain
adequate energy & protein intake, and to increase diet & fluid compliance.

• Increase dietary protein intake is recommended for hemodialysis patients, at least
50% of the dietary protein should be of high biological value.

• Hemodialysis patients require dietary phosphorous restriction with a combination of
phosphorus binders when serum phosphorous level is elevated.

• Hemodialysis patients require aggressive dietary potassium restriction when serum
potassium level is elevated.

• Monitor of body weight and body mass index aiming to maintain high normal body
mass index, especially in the first year of hemodialysis.
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• Individuals undergoing hemodialysis who are unable to meet their protein and
energy requirements with food intake should receive nutrition support.

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

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

• 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.

• Further studies are needed to assess CKD complications among hemodialysis
patients and its consequences.
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Annexes
Annex (1) Questionnaire

Impact of Hemodialysis on Nutritional Status in Patients with End-Stage Renal
Disease Aged 19-59 Years at Al-Shifa Hospital, Gaza-Palestine.
Cover Letter And Consent Form

Dear Participant,
You are invited to be in the above mentioned research study. You have been selected
as a participant because you meet the criteria for participation.

This study is conducted as a part of the requirement for the master program in Clinical
Nutrition at the faculty of pharmacy, Al-Azhar university, Gaza, Palestine.

The purpose of this study is to determine the impact of hemodialysis on nutritional
status in patients with end stage renal disease aged 19-59 years at Al-Shif hospital,
Gaza-Palestine.

If you agree to be in this study, you need to answer the interviewers questions that
will be filled immediately. Your weight, height, and blood pressure will be measured.
Records of data from this study will be kept confidential.

Report or publication will not be included any information that will make it possible
to identify any participant individually. It is your decision whether or not to
participate in this research study.

Researcher
Abed Al Hameed H. El Belbeisi
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Serial Number: …………………………

Name: …………………………

Telephone / Mobile Number:……………………

Date: …………………..………

Demographic Socioeconomic Data:

1- What is your age?
a. _____ <30 years

b. _____ 30-44 years

c. _____ 45-59 years

2- What is your gender?
a. _____ Male

b. _____ Female

3- Are you employed?
a. _____ Yes

b. _____ NO

4- What is your marital status?
a. _____ Married

b. _____ Unmarried

5- The highest level of education you have completed?
a. _____ Illiterate

b. _____ Elementary

c. _____ Secondary

d. _____ University

6- How many people live in your household including yourself?
a. _____ Less than five

b. _____ Five to ten

c. _____ More than ten

7- What is your household income monthly (NIS)?
a. _____ Less than 1000

b. _____ 1000-2000

8- Does the income rate meet you and your family needs?
a. _____ Yes

b. _____ NO
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c. _____ More than 2000

Medical History Information:

9- Number of visits to emergency room (ER) over a year
a. _____ No visit

b. _____ One to five times

c. _____ Six to ten times

10- Number of admission days to hospitals over a year
a. _____ No admission
c. _____ 11-30 days

b. _____ 1-10 days
d. _____ 31-90 days

e. _____ more than 90 days

11- Length of hemodialysis
a. _____ > 6 months but < 1 year

b. _____ ≥ 1 year but < 2 years

c. _____ ≥ 2 years but < 3 years

d. _____ ≥ 3 years but < 5 years

e. _____ more than 5 years

12- Duration of hemodialysis sessions (hrs)
a. _____ 3 hours

b. _____ 3,5 hours

c. _____ 4 hours

13- Number of hemodialysis sessions per week
a. _____ two times

b. _____ three times

c. _____ four times

14- Do you complain of constipation for at least two weeks?
a. _____ Yes

b. _____ NO

15- Do you complain of diarrhea for at least two weeks?
a. _____ Yes

b. _____ NO

16- Do you complain of nausea and vomiting for at least two weeks?
a. _____ Yes

b. _____ NO

17- Do you complain of change in taste and mastication problem?
a. _____ Yes

b. _____ NO

18- Appetite
a. _____ Good

b. _____ Moderate
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c. _____ Poor

Diet and Fluid Compliance:

19- Do you follow any diet regimen?
a. _____ Yes

b. _____ NO

20- Who describe the diet regimen?
a. _____ Dietitian

b. _____ Physician

c. _____ Not diet regimen

21- Fluid intake (liter per day)
a. _____ ≤ 1 liter

b. _____ > 1 liter

22- Average weight change between hemodialysis session (kg) in the last two
months
a. _____ One kg

b. _____ Two kg

c. _____ Three kg

d. _____ More than three kg

Anthropometric Measurements & BP Of The Patients:

a. Weight (kg)

………………

b. Height (cm)

………………

c. BMI (kg/m²)

………………

d. Blood Pressure (mmHg)

………………
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Annex (2) Food Frequency Questionnaire (Food Intake)

FFQ variables

1

Milk, cheese..

2

Egg

3

Meats

4

Chicken

5

Liver

6

Fish

7

Legumes (bean, peas,
lentils..)
Vegetables (avocado,
tomatoes, sweet potatoes..)
Fruits (bananas, oranges..)

8
9
10
11

≥ 3 times /
week

Grains (bread, potato, rice,
pasta..)
Sodas as colas

12

Fruit juices (orange juice,
tomato juice, mango
juice..)

13

Coffee and tea

14

Nuts (almonds, walnuts,..)

15

Salts ( processed foods,
added salt…)
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< 3 times /
week

< Once monthly

Annex (3) Helsinki approval
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Annex (4) MOH approval
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