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ABSTRACT 
Background: Malnutrition and metabolic acidosis are frequently observed in patients receiving regular 
hemodialysis. Both conditions, malnutrition and metabolic acidosis  are linked to an increased mortality 
rate in chronic hemodialysis patients. 
Objectives: To clarify the role of hemodialysis and metabolic acidosis on malnutrition in patients receiving 
maintenance hemodialysis. 
Patients and Methods: This is a cross-sectional study, includes 64 patients on regular hemodialysis and 
had metabolic acidosis. Subjective Global Assessment was used to evaluate  patients’ nutritional conditions 
and urea reduction ratio  to assess hemodialysis adequacy. According to urea reduction rate , patients were 
allocated into two groups: group (A) includes patients with adequate dialysis and group (B) includes those 
with inadequate dialysis, then group (A) further subdivided into two groups according to their nutritional 
status, group (A1) with well-nourishment and group (A2) malnourishment. Comparing group (A) vs (B) and 
group (A1) vs (A2) in order  to determine the relationship of metabolic acidosis  and hemodialysis adequacy 
to malnutrition. 
Results: Malnutrition was common in those patients as 32 patients (50%) had malnutrition, while just 2  
patients (5.56%)  with adequate hemodialysis (group A2) had malnutrition , 20 patients ( 71.43%)  of those 
with inadequate hemodialysis (group B) had malnutrition.  
Conclusions: Inadequate hemodialysis rather than metabolic acidosis  contribute sto malnutrition in chronic 
hemodialysis patients. 
 
Keywords: Hemodialysis, Malnutritional, Metabolic acidosis, Renal Failure. 
 

 يخضعون الذيه المزضي لذى التغذية سوء في يضيالأ الحماض دور

 المذاوم الكلي لغسيل

 
 **حًٕد حسٍٛ ػشاو ،** انسجؼبٔ٘ اثزاْٛى ،* انٕٛسثكٙ سْٛز ػجذالله

 سُٛب اثٍ يسزشفٗ ، انجبغُٛخ الايزاض لسى** ، انًٕصم جبيؼّ ، انطت كهٛخ ، انجبغُٙ انطت فزع*

 انؼزاق ، انًٕصم ، انزؼهًٛٙ

 

 الخلاصة

انحًبض الاسزملاثٙ شبئغ ثٍٛ يزظٗ غسٛم انكهٗ ٔلذ ٚززافك يغ سٕء انزغذٚخ، كًب ُٚزشز سٕء انزغذٚخ ػهٗ َطبق ٔاسغ  الخلفية:

 .، ٔٚزرجػ كم يٍ انحًبض الاسزملاثٙ ٔسٕء انزغذٚخ ثشٚبدح يؼذل انٕفٛبدًسزذايّ فٙ انًزظٗ أثُبء غسٛم انكهٗ ان

 .انزغذٚخ نذٖ انًزظٗ انذٍٚ ٚؼبٌَٕ يٍ غسٛم انكهٗ انًُزظىرحذٚذ دٔر غسٛم انكهٗ انًُبست فٙ سٕء  الأهذاف:

ٔٚؼبٌَٕ يٍ انحًبض  (HD) .يزٚعبً ٚخعؼٌٕ نغسٛم انكهٗ انًُزظى 46ْذِ دراسخ رصًًٛٛخ يمطؼٛخ، رشًم  المواد والطزق:

نزمٛٛى يذٖ  (URR) نٕٛرٚبنزمٛٛى انحبنخ انغذائٛخ نهًزظٗ َٔسجخ رخفٛط ا "(SGA) َحٍ َسزخذو "انزمٛٛى انؼبنًٙ انذارٙ  ،الأٚعٙ

، رى رخصٛص انًزظٗ إنٗ يجًٕػزٍٛ: انًجًٕػخ )أ( رعى انًزظٗ انذٍٚ ٚؼبٌَٕ يٍ غسٛم URR كفبٚخ غسٛم انكهٗ. ٔفمبً نـ

كهٗ يُبست ٔانًجًٕػخ )ة( رعى أٔنئك انذٍٚ ٚؼبٌَٕ يٍ غسٛم كهٗ غٛز كبفٙ، ثى انًجًٕػخ )أ( رُمسى إنٗ يجًٕػزٍٛ ٔفمبً 

 (B) يغ (A) لًُب ثًمبرَخ انًجًٕػخ .(A2) يغ انزغذٚخ انجٛذح ٔسٕء انزغذٚخ يٍ انًجًٕػخ ( (A1) خ، انًجًٕػخنحبنزٓى انغذائٛ

، ٔفمبً نًزٕسػ يسزٕٖ ثٛكزثَٕبد انًصم نذٚٓى نزحذٚذ انؼلالخ ثٍٛ انحًبض الاسزملاثٙ ٔيلاءيخ (A2) يمبثم (A1) ٔانًجًٕػخ

 .غسٛم انكهٗ ٔسٕء انزغذٚخ
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 ) %(، أٔنئك انذٍٚ نذٚٓى غسٛم كهٕ٘ يُبست رحسُذ حبنزٓى انزغذٔٚخ05ذٚخ ْٕ َزٛجخ شبئؼخ نذٖ يزظبَب )سٕء انزغ النتائج:

% يٍ أٔنئك 34.67ٔ (A2 انًجًٕػخ) % فمػ يٍ انًزظٗ انذٍٚ نذٚٓى غسٛم كهٗ يُبست0.04ثًُٛب  (A1: 94.4% انًجًٕػخ

 .ٚؼبَٙ يٍ سٕء انزغذٚخانذٍٚ ٚؼبٌَٕ يٍ َمص انزغذٚخ. غسٛم انكهٗ )انًجًٕػخ ة( كبٌ 

غسٛم انكهٗ انًُبست ْٕ انؼبيم الأكثز أًْٛخ انذ٘ ٚؤثز ػهٗ انحبنخ انزغذٔٚخ فٙ حٍٛ أٌ انحًبض الأٚعٙ كبٌ نّ  الاستنتاجات:

 .انًشيٍ  غسٛم انكهٗ رأثٛز ظئٛم أٔ يؼذٔو ػهٗ رغذٚخ يزظٗ

 

 نكهٕ٘غسٛم انكهٗ، انحًبض انغذائٙ، الأٚط، انفشم ا الكلمات المفتاحية :

 

 

INTRODUCTION 
ne of the vital functions of the kidneys is 
excretion of high acid load 

1
. In the early stage 

of chronic renal failure, the kidney can compensate for 
high acid load by increase excretion per nephron in 
the remaining functioning nephrons until the 
glomerular filtration rate decrease to less than 40-50 
m1/min/1.73 m

2
, at this point the compensatory 

mechanisms fail and metabolic acidosis (MA) 
becomes apparent (MA defines as PH < 7.35 and 
serum bicarbonate (HCO3) < 22 mmol/l) 

2
.  

The Serum bicarbonate level of most patients at the 
time of initiation of hemodialysis (HD)  range between 
12-20 mmol/l 

3
. MA that not resolved by medical 

intervention is one of the main indications for HD 
4
. 

Although HD improves MA, large number of patients 
still have mild to moderate MA which occurred at least 
in part due to inadequate HD  

5
.  

However, some patients with adequate HD still had 
mild to moderate MA 

6
. Malnutrition occurs because of 

muscle protein degradation by a hyper-catabolic state 
of MA , different mechanisms responsible for hyper-
catabolic state among patients complaining from end 
stage kidney disease (ESKD)  

7-9
.  

MA had many deleterious effects like metabolic bone 
disease 

10
 , disturbance of myocytes function and 

heart failure 
11

, disturbance of red blood cell function 
and decreases the oxygen liberation to the tissues 

12
, 

decrease respiratory reserve and respiratory muscle 
fatigue 

13
 and increased mortality rate 

14,15
 .  

Otherwise, malnutrition was frequent in HD patients 
(20-70%) according to the tool  used to evaluate 
malnutrition 

16 ,17
 and this malnutrition associated with 

increased mortality 
18

. 
In addition to MA that contribute to malnutrition, other 

etiologies of malnutrition in HD patients include : HD 
considered as a chronic inflammatory state 

19
 , amino 

acid loss during HD 
20,21

 , anorexia in HD patients 
22,23

 , HD itself was hyper-catabolic state 
23

 , contact of 
blood with bio- incompatible membrane  during HD 

24
 

and over restriction of diet  
25

. 
HD adequacy associated with improved mortality 

rate for HD patients 
26

.  
 
 
 

The Aim of Current Study 
To verify the role of metabolic acidosis  on the 

development of malnutrition in maintenance 
hemodialysis patients.  
 

PATIENTS AND METHODS 
This is a cross sectional study conducted in HD unit 

of Ibin–Sina Teaching Hospital in Mosul city. The 
present study includes (64) patients, (33) males and 
(31) females, all patients were on maintenance HD for 
more than (3) months with MA (pH< 7.35 and serum 
HCO3 < 22 mmol/L). All patients asked about their 
ages, duration of HD, underlying cause of ERKD , 
detailed dietary history, unintentional weight loss, 
presence of gastrointestinal symptoms, stressful 
conditions related to surgery or intercurrent illness, 
functional capacity, physical examination for evidence 
of wasting of muscles and fat in addition to the 
presence of nutritionally related ascites and oedema. 
The “Subjective Global Assessment (SGA)” which 
was validated tool for assessment of malnutrition in 
HD patients . A 5 points score (SGA) was adopted  
and all  patients classified in to 3 groups according to 
SGA : SGA- A (well nourished), SGA -B (mild to 
moderate malnourished ) and SGA -C (severe 
malnourished) (Fig 1) 

27,28
  . 
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Figure 1: 5 points Subjective Global Assessment 
(SGA) sheet 

 
A pre-dialysis and post-dialysis venous blood sample 

were taken to measure blood urea and calculate URR 
(URR = (1 - [post dialysis blood urea ÷ pre dialysis 
blood urea]) to assess HD adequacy  as well as  PH 
and serum HCO3 were measured  to diagnose  MA , 
peripheral or central venous blood PH , HCO3 and 
urea can be used instead of arterial readings 

29
 . 

Patients classified into two main groups: Group A= 
those with adequate HD ( mean URR 0.71) and 
MA(mean HCO3 17.74 mmol/l)  , Group B= those 
with inadequate HD ( mean URR 49.41) and 
MA( mean HCO3 19.27 mmol/l).  
Group A subdivided into two groups: Group A1= 

those with adequate HD , MA and well nutrition , 
Group A2= those with adequate HD , MA and 
malnutrition.  
We compared Mean serum HCO3 between group A 

and group B, and between group A1 and group A2 to 
verify the contribution role of MA and HD  on 
malnutrition .  
 

RESULTS 
Total number of patients was 64, with 33 males 

(52%) and 31 females(48%) , mean age of patients is 
48 year (30-66 year) , mean duration of HD is 43 
months (36-50 months)   , mean blood PH is 7.263 
and mean serum HCO3 is 18.41 mmol/l . Most 
common cause of ESKD in patients was Diabetes 
Mellitus which responsible for 44% of cases. 50% of 
patients found having malnutrition by SGA and all of 
them had SGA score mild- moderate malnutrition 
( SGA-B). 
Group A include 36 patients (56.25%) and group B 

include 28 patients (43.75%) 
Characteristics of patients in groups A & B as well as 

groups A1 & A2 are included in tables 1 and 2 
respectively.   
 

Table (1) Characteristics of group A & B 

 Group A Group B 

Total Number 36 28 

Male 
Female 

17 (47.22 %) 
19 (52.78%) 

16(57.14 %) 
12(42.86%) 

 Mean URR 
(%) 

70.99 49.41 

Mean 
HCO3±SD 
(mmol/l) 

17.74± 4.08 19.27±2.37 

SGA-A 34 (94.44%) 8 (28.57) 

SGA-B 2 (5.56%) 20 (71.43%) 

 
Table (2) Characteristics of group A1 & A2 

 Group A1 Group A2 

Total No. 34 2 

Male  16 (47 %) 1 (50%) 

Female  18(53 %) 1 (50%) 

MeanS.HCO3±SD 
(mmol/l) 

17.84±17 16.00 ±1.4 
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Comparison of serum HCO3 between groups (A 
Vs  B)  and ( A1 Vs A2 ) are statistically 
insignificant with p- value 0.082 and 0.543 
respectively . This finding indicate that metabolic 
acidosis had little or no effect on nutritional status 
( table 3) 
 

Table (3) Comparison of S. HCO3 between 
different groups  

Group  No  
Mean HCO3 
± SD 
(mmol/l) 

p- value 

A 36 17.74±4.08 
0.082 

B 28 19.27 ± 2.37 

A1 34 17.84 ± 17 
0.543 

A2 2 16.00 ± 1.4 

 

DISCUSSION 
malnutrition was common among patients on 

regular HD (20–61.8%) as 50% of studied patients 

had mild to moderate malnutrition(SGA-B). This is 

in concordance with many studies that suggest 

malnutrition is a common condition in chronic HD 

patients 
16,17

.  Different methods are used to 

assess the effectiveness of HD in patients with 

ESKD , one of the well known method is 

measurement of URR that adopted in the present 

study to assess HD adequacy,  most of the 

references suggest that URR > 0.65 indicate 

adequate dialysis 
30

 . 

 Thirty six patients (56.25% , group A) out of 64 

had adequate HD, with a mean URR of 0.71, 

malnutrition was rare in such group  as only 

2(5.56%) out of 36 had malnutrition, while 

malnutrition was common in those with inadequate 

dialysis (20 out of 28 patients (71.43%) , group B) , 

these finding indicated that adequate HD rather 

than MA had an important factor that contribute to 

nutritional status in HD patients , that is in 

concordance with other studies  
26,31

 . Appetite, 

nutritional intake, and nutritional status are all 

correlated with adequate dialysis; conversely, 

inadequate dialysis is a major contributor to both 

malnutrition and death 
32

. Comparing  serum 

HCO3 between  group A1 (mean  HCO3= 17.84 

mmol/l) and group A2 (mean HCO3 = 16 mmol/l) 

showed a difference in their mean HCO3 but it was 

statistically not significant (p-value 0.543).This 

indicate that MA had little consequence on 

nutritional status; also when comparing S. HCO3 

between group A and group B  the result was 

again statistically insignificant (17.74 vs 19.27 p 

value 0.082), despite of high percentage of 

malnutrition in group (B) compared with group (A) 

( 71.43% vs 5.56% respectively) this finding 

conclude that metabolic acidosis had little or no 

effect on nutritional status and the mild to 

moderate acidosis that present in  patients’ group 

with adequate dialysis  result from improved 

appetite , nutrition (SGA- A in group A is 94.44%) 

and increase their protein intake which overcome 

the catabolic effect of MA , It seems that the lower  

serum HCO3 in patients with adequate HD was 

caused by a faster rate of endogenous acid 

generation from protein oxidation. This finding 

supported by many studies that concluded MA had 

contribute  minimally to malnutrition in patients on 

regular HD 
6,33,34

 .  

Adequate HD not just improve the nutritional 

status of HD patient but also improve the quality of 

life and reduction in kidney failure related 

morbidities and mortalities 
35

 .  

 

CONCLUSIONS 
HD adequacy is an important factor that improve 

nutritional status in HD patients while metabolic 

acidosis had little or no effect on the nutritional 

status.  

 

RECOMMENDATION 
We recommend frequent assessment of HD 

adequacy and nutritional status for patients on 

regular HD  .  
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