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Abstract: To evaluate impact the difference in stages ofage and related incidence of hemodialysis patients.Two hundred and fifty
patients undergoing hemodialysis were collected from general hospital in Baghdad city /Irag. The samples with renal failure before
hemodialysis were divided into (138) male,( 112)female. The sera were separated from samples to physiological investigation. We found
that renal failure was more predominant among the patients ages group ranging from (51-70) years old. The results shows A significant
increase in the levels of urea, creatinine, in younger patients (< 30 years) when compared with older patients (>70 years). Furthermore a
significant decrease in serum levels of total protein in patients in older patients (>70 years) compared with younger group (< 30 years).
While there are no significant differences in sera levels of albumin among aging group.While this study revealed a significant increase
in the level of cholesterol when compared the aging group (>70 years) patients with younger group (< 30 years). This study also revealed
significant increase in the level of fasting blood glucose (FBS) in the aging group (51-70)year when compared with aging group (31-50)
year only. In additionleptin, CRP,Hb and PCV levels a significant increase in the age group (>70) years when compared with (< 30

years) group.
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1. Introduction

Chronic kidney disease (CKD) is described by persisting
loss of renal function and/or kidney damage[1].1t develops
slowly, people with CKD are often not diagnosed or
diagnosed late when CKD is at an advanced stage[2], hence
leading to end-stage renal disease (ESRD) that refers to the
final stage of CKD occurs when the Kkidneys have
deteriorated to the point that they are no longer capable of
sustaining life[3].The termination result of renal failure is
usually death unless the blood is filtered by some other
means[4]. Planned dialysis should start when glomerular
filtration rate(GFR) is between (10-20) ml/minper 1.73 m?
(normal range 80-120) [5]. Hemodialysis (HD) is a medical
method that uses a special machine to filter waste products
from the blood and to restore normal constituents to it when
the kidneys are unable to do so[6].Some decline in renal
function is a normal part of the aging process[7].Age is
considered a risk factor for death in the renal replacement
therapy population[8].According available data of age
related differences and effect in the clinical status of HD
patients are limited[9].

2. Materials and Methods

Two hundred and fifty patients(138 males and 112 females),
on maintenance HD were included in this study that was
carried out from April 2016 to March 2017. The patients
were collected from four different major HD centers in
public hospitals in Baghdad governorate in Iraq. Data
collected from all the patients by interview was used for
filling in a questionnaire, which designated for matching
what the study needs.Laboratory investigations of serum HD
patients pre dialysis consist of creatinineurea, total protein,
albumin, cholesterol, FBS, blood hemoglobin, packed cell
volume(PCV), leptin hormone and CRP. Blood sampling
was collected before dialysis sessions.Leptin hormone and

CRP were measured by using leptin and CRP intact ELISA
kit. Serum creatinine urea, total protein, aloumin, cholesterol
and FBS were measured by standard laboratory techniques
using diagnostic kits.Blood samples were collected using
tubes containing ethylene diamine tetra acetic acid (EDTA)
for hematological disorder were measured in different
centers by automated analyzer (Abbott auto analyzer ) for
hematologypatients were treated by HD program 3-4 hours,
two- three times a week. All patients with demonstrated
ESRD (GFR<15 mL/min) were recruited based on the
following inclusion criteria :-( Age above 18 years
old.,Hemodialyzed schedule of a minimum three months
with regular HD sessions for two- three per week at least
and three hours for each session, No longer hospitalized,
Absence of enteral or parenteral feeding,Participant with no
acute illness such as acute myocardial infraction,
pneumonia, or septicemia).Statistical Analysis: 20 (SPSS
20) was used for data analysis.

3. Results and Discussion

In the current study, the mean age of the HD patients was
52.6+£12.5 years (range 18-83 years), this study indicated
that the smallest proportion of patients was in the age group
> 70 years which was limited on 14 (5.6%) of patients and
14 (5.6%) of patients in the age group < 30. several reasons
may explain the current study result, recent studies revealed
that very old patients with CKD the chances of dying were
greater than the chances of undergoing dialysis
[10].Whereas, the proportion of cancer as the cause of early
deaths decreased with patient age. Infection was responsible
for as many as 25% or slightly less of early deaths in all age
groups. Another attributable factor is that the most of the
elderly patients refuse long-term RRT due to the financial,
social and psychological burden on them and more so, on
their families[11]. In this study, the largest proportion of
patients was in the age group 51-70 years and then followed
by the age group up to 31-50 years.A study done by [12]who
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indicated that there is raise in number of young adults who
are diagnosed with ESRD on hemodialysis and the causes
are hypertension with diabetes. That ESRD occurs in
Baghdad, at 31-50 years old, (38.4%) proportion of patients
that may be due to certain risk factors in the environment in
Iraq, which should be identified and prevented.

Table 1: Distribution of samples study according to age

groups
Age groups (year) | No. Percentage (%)
<30 14 5.6
31-50 96 38.4
51-70 126 50.4
>70 14 5.6
Chi-Square 10.337 **
** (P<0.01)

3.1 Association between age and renal function test

In the current study, increase levels of serum creatinine and
urea in all patients age groups in table (2) as an expected
result from an impairment of renal function either due to the
decrease in the number of functioning nephrons, which
would reduce the glomerular filtration rate (GFR), reduction
of GFR or obstruction that interferes with urinary
excretion,which causes major decreases in renal excretion of
water and solutes [13].Other causes which make increase in
urea and creatinine level in serum of HD patients is blocking
the flow of urine [14]. leading to high concentration of
creatinine in the serum, and it's concentration inversely
related to the speed of glomerular filtration, that any slight
decrease in the glomerular filtration leads to an increase in
the concentration of creatinine in the blood[15],from our
results found there were differences among the ages groups
and it is statistically (P<0.05) significance. In our study, the
highest level of urea and creatinine were in the patient's age
group of < 30 years, while the mean values of serum urea
and creatinine level in the age group >70 years were
observed to be less than other groups. This finding might be
partly due to bad nutritional status and less physical activity
in elderly patients than younger as suggested by [16]. Study
by [17] supported this result , who observed that there was a
decrease in creatinine levels in the older patients. In another
study by [18] who showed that a significant lower
predialysis serum creatinine in patients older than 50 years
old which suggests insidious malnutrition in these patients
might become more aggravated with their lower dialysis
efficacy.
Table 2: Effect of age groups in renal function test

Age group (year) Mean + SE
Urea Creat.
10-45 mg/dL | 0.6-1.2 mg/dL
<30 157.42 £ 18.37 7.68 £ 0.46
31-50 133.19 £5.05 7.42+£0.31
51-70 124.26 + 3.50 6.65+0.21
>70 119.71 +7.30 5.96 + 0.53
LSD value 24.785 * 1.369 *
* (P<0.05), NS: Non-significant.

3.2 Association between age and some biochemical
parameters

Albumin and total protein levels

A serum albumin level of 3.0-3.4 g/dL was associated with
significantly greater risk of death compared with the
reference level of (4.0-4.4 g/dL). This study demonstrated
that serum albumin level decreased in patients who suffered
from CRF and treatment with hemodialysis, This
hypoproteinemia may result from protein restriction,
anorexia, protein loss during dialysis especially peritoneal,
protein-energy malnutrition and chronic inflammation [19].
Also, hemodilution contribute to the hypoalbuminemia of
patients on dialysis[20].Table (3) demonstrates the non-
significant (p >0.05) difference in the concentration of serum
albumin in all patients age groups. The result of serum
albumin concentration of this study is matched with the
results off21].The serum albumin level in this result was
influenced not by age, and close to study done by[22] in
patients divided into two age group (<40 and >40 )years
demonstrated from results non-significant between two
groups of age. This study is in disagreement with those
conducted by [23] who demonstrated that serum albumin
level significant (p <0.05) decreased in the young patient
when compared with old patients. This discrepancy, which
was presumably caused by studying subjects with different
age groups and/or different ethnicities [24], the study was
done by [23] their patients were divided by age using 60
years as a cutoff point. Also, inflammation is considered the
principal cause of a decrease in the serum albumin [25], it
was more common in elderly than in younger
patients[26].From the results of the table (3) The result shows
that the mean value of total protein of patients in above 70
years group significant (p< 0.05) decrease when compared
with < 30 years group. This study is in disagreement with
those conducted by [22]. That is may result from restricted
protein intake[27] or metabolic acidosis which increase
whole body protein degradation[28].The decrease in the
serum levels of albumin and total protein may be attributed
to the following reason Changes in the structure of basement
membrane of glomeruli which consequent lead to the
leakage of albumin and some low molecular weight proteins.
Proteinuria is considered as a marker of renal disease
progression [29]. Serum protein is affected by capillary
permeability, drugs, impaired liver function, nutritional
status and inflammation and a host of other factors [30].

Table 3: Effect of age groups in biochemical parameters

Age group Mean + SE
Total protein| Albumin | Cholesterol
ea) |""¢'g3 | 3250 | 140-200 FBS

<30 6.79 £0.11 |3.59 £ 0.11]144.78 £ 15.71|117.85 + 11.23

31-50 |6.34+0.07 |3.69 +0.05] 167.14 £5.19 | 105.71+5.74

51-70 |6.47+0.16 |3.82+0.17| 173.68 +5.67 | 136.12 + 5.59

>70 6.03+0.14 |3.52 + 0.06/196.00 + 20.54| 115.64 +5.23

LSD value] 0.468* | 0.339 NS 31.99* 28.461 *

* (P<0.05), NS: Non-significant.

Cholesterol level and Serum sugar level

The cholesterol levels were lower than the reference range
of < 200 mg/dl for all age groups. Interestingly, the results
from this table show total cholesterol levels are normal or
even subnormal in hemodialysis patients and this in line
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with [31]. Previous data on the effect of age on serum lipids
levels gave mixed results. [32]who revealed that age
correlated negatively with total cholesterol. Conversely,
studies prove a significant increase in total cholesterol with
age [33]. The changes in the results of previous studies on
the possible effect of age and gender in serum lipids levels
could be due to studying subjects with different age groups
and/or different ethnicities, These results variations can
partly be explained by the age range of the subjects in each
study [24]. The current results of our study revealed age
correlated positively with total cholesterol table (3-14). we
observed a significant (p <0.05) increase in the levels of
cholesterol in patients group with above 70 years when
compared with patients age group < 30 years, and the
explanation may be attributed to either a highly significant
increase in FFA. The increase in the latter component leads
to increased formation of acetyl-CoA with a subsequent
increase in cholesterol synthesis[34].

Table (3-14) shows the levels of serum sugar in pre-dialysis
patients with CRF. The results have shown that there was a
significant increase in the serum levels of sugar in age group
(51-70).These findings were confirmed by[17] and [21]. In
another study by [35] who observed from his result that
serum blood glucose levels were significantly (p <0.05)
increased in older patients. Hyperfiltration caused by insulin
resistance, increased sympathetic activity and activated
renin-angiotensin system [36]. Several factors, including
uremic toxins, may increase insulin resistance in ESRD,
leading to a blunted ability to suppress hepatic
gluconeogenesis and regulate peripheral glucose utilization.
Hemodialysis further alters insulin secretion, clearance, and
resistance as the result of periodic improvement in uremia,
acidosis, and phosphate handling [37].

3.3 Association between age and concentrations of leptin,
CRP, Hb and PCV

Serum leptin

The results showed a significant increase in mean serum
leptin levels in >70 (years) compared with < 30 (years)
patients Table (4) this agreed with a previous suggestion
[38], predicted that the rise in leptin production with age.
These findings are in a close agreement with another result
reported by Beberashvili et al., who have also determined
increased leptin levels in HD patients. They suggested that
Hyperleptinemia observed in their studies might be the result
of decreased renal clearance and consequent leptin retention
in HD patients [39].In the study prepared by [40] they have
shown in human subjects, reported that leptin is unchanged
during age, furthermore another study showed a negative
correlation between age and serum Leptin[41]. The
differences in the results may be a consequence of many
factors as both young and old subjects had similar percent
body fat, different statistical analysis, or the studies was
made in adult healthy subjects and possibly all participants
from the same gender, or the fact that often the age leptin
relationship was not the main focus of most of the studies.
[42]observed that there is an increasing level of serum leptin
hormone as aging is associated with increased adiposity in
humans and animals. It is well established that age affects
body composition, such as reduced muscle strength and

increased fat depots[43]. It has been suggested that these
phenomena might be related at least in part to changes in
serum leptin levels. Our findings show that persons with
young age have lower leptin levels, while old age has higher
leptin levels. This finding in agreement with the data
obtained by[44].The cause of increasing body fat with age is
probably multifactorial. It has been postulated that changes
in body composition with age could partially be the result of
insensitivity to the action of the Ob gene product leptin[45].
Increased leptin levels were found to be associated with
increased IL-6 and CRP [45],[46]. The mechanisms linking
leptin and CRP are not clear. Adipose tissue is the source of
circulating leptin[47].CRP is synthesized by the liver,
largely under the regulation of the proinflammatory
cytokines, primarily I1L-6 [48].

Table 4: Effect of age groups in Leptin and CRP

Age group Mean + SE
) Hb PCV
(year) Leptin CRP | 1116 gidl | 37-501l
<30 |10.00+4.99|3536 % 7.847.98 + 0.29| 24.07 + 0.87

31-50 |25.37 +3.16|35.55 + 2.73|9.23 + 0.18| 27.96 £ 0.55
51-70 |25.11+2.35|44.75 % 2.33]9.02 + 0.14| 27.12 £ 0.45
>70 | 27.37+6.81|51.73 £ 6.51|9.33 £ 0.37| 28.70 + 1.63
LSDvalue| 13.878* | 12518* | 0.811* | 2.596*
* (P<0.05)

Serum CRP level

In the same table, the mean of CRP serum level shows a
significant variation among age groups of patients. We see
that the mean value of CRP was high level 51.73 + 6.51
(Mg/ml) in >70 age group and low level 35.36 = 7.84
(Mg/ml) in < 30 age.CRP is a very sensitive marker of
systemic inflammation and can be increased with any kind
of infection/inflammation [49]. The high blood CRP a
marker of inflammation is demonstrated as a powerful
predictor of the mortality in HD patients [50]. Although
inflammatory marker levels are clearly increased in HD
patients, this may be related to the exposure of blood to
bioincompatible dialysis membranes [51]. Other causes,
including dietary and behavioral factors, cardiovascular
diseases[52],and high serum leptin levels are also associated
with an increase in CRP levels[50]. Results of the current
study showed a rise in levels of C reactive protein among
dialysis patients. In study by[53]refer that the activation of
inflammatory cytokines in hemodialysis patients is
associated with a deficiency of kidney function and range of
other factors induced infections in dialysis patients such as
permanent contact or repeated with membranes of dialysis
machine period of dialysis [54], CRP in the present study
was significantly more prevalent in patients (>70 years) this
agreed with a previous suggestion by [55] who predicted
that the rise in CRP levels increases with age. Elevated CRP,
which mainly reflected the presence of infection/
inflammation and was more common in elderly than in
younger patients[26]. The current results are in agreement
with the observation of[56] who stated age associated with
the increase in inflammatory markers in CRF patients.
Moreover, the present findings are in agreement with those
of Pecoits-Filhoet al they mentioned significantcorrelation of
CRP and IL-6 with ages [57].In another study by[58] who
mentioned elevated CRP levels were positively associated
with age. Aging is a multifactorial process involving
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morphological and biochemical changes in single cell and in
the whole organism[59]. Previous studies [60] have shown
that aging is associated with significant alterations in the
expression patterns of cell surface cytokine receptors. Aging
seemed to be associated with an increase in systemic
oxidative stress, which is one of the leading causes of
increasing inflammatory markers in CRF patients[61].0n the
other hand, the current results are in inconsistency with the
observation of [62] who reported there is no relationship
between a high level of C-reactive protein and age. In
addition, study done by [63] who demonstrated that CRP
concentrations are not influenced by age in Caucasian
populations. A possible explanation for the discrepancy
between our study and previously mentioned studies is the
population recruited, sample size, and design. In addition,
this context particularly in using CRP and relation with
aging requires further studies.

Hb and PCV concentration

Anemia was defined according to the World Health
Organization criteria as a hemoglobin level < 13.0 g/dLin
men and < 12.0 g/dL in women[64], anemia first appears
when the GFR falls below 40 ml/minute and is present in
most patients with ESRD  because, in renal failure,
erythropoietin production usually is insufficient to stimulate
adequate red blood cell production by the bone
marrow[65].Erythropoietin is the hormone which is the
major humoral regulator of red cell production(RBC). The
present study shows a significant difference in the age wise
distribution of Hb and PCV concentration in patients group
(table 3- 18) The results reveal a significant difference
between the hemoglobin level in age group < 30 years and
other groups. These results in line with previous studies
done by[66],[67]. These finding could explain as that ESRD
patients on HD with HCV infection have higher Hb and
HCT levels compared with HCV-negative patients [68],
inflammation and aging are suggested to raise EPO levels,
whereas diabetes lowers EPO levels[69]. Deficiency of the
EPO is the main cause of the progressive decline in Hb
concentration, PCV, and RBC, which occur frequently in
patients with CRF. Erythropoietin stimulates terminal
differentiation of committed erythroid progenitors in the
bone marrow[70].The prevalence of metabolic syndrome
was significantly high in ages 50-59 and 60- 69 years in
hemodialysis patients when compared with other age groups
[71].According to a study by [72]. Prevalence of iron
deficiency anemia was found more in elderly age group. In
this study, contradictory results are found probably because
of more young patients developing CKD in Iragi population.

4. Conclusion

Based on the results of this study, we found that renal failure
was more predominant among the patients ages group
ranging from (51-70) years old. The results shows a
significant increase in the levels of urea, creatinine, in
younger patients (< 30 years) when compared with older
patients (>70 years). The results also revealed a significant
decrease in the level of uric acid and total protein in older
patients when compared with the younger patients group.

It was found that those aging group (>70 years) were
significantly more associated with increased serum
cholesterol, leptin, CRP, Hb and PCV levels when compared
with (< 30 years) group.

5. Acknowledgment

We grateful to the doctors and members at the department of
dialysis unit in Baghdad governorate, for their cooperation
in conducting this study.

References

[1] Delles, C.andVanholder, R. (2017).Chronic kidney
disease, Clinical Science, 131(3), 225-226.

[2] Halpin D., Steven P., Dedwell M., Dunn R., Forrest K
et al.(2008). Guideline for early identification and
management of chronic hemodialysis for adult.www.
nice. org. uk

[3] Ying S. and Krishnan M. (2014).Interpretation of
quality of life outcomes amongst end stage renal disease
patients in selected hospital of Malaysia.lJPSR 5 (1):
60-69.

[4] Cooper B., Branley P., Bulfone L., John F.,Jonathan C.,
Margaret B., Anthony Harris , David W. , Johnson, M.,
Joan Kesselhut, Jing Jing Li, Grant Luxton, David J. ,
David C. and Carol A.( 2010). A randomized
controlled trial of early versus late initiation of dialysis.
N Engl J Med. 363:609-619.

[5] Cancarini G.( 1997). The future of peritoneal dialysis;
Problem and hopes.Nephrol. Dial. Transpplant.,Suppl
12: 84-88.

[6] Schilthuizen S, Batenburg L, Simonis F and
Vercauteren F.(2015). Device for the removal of toxic
substances from blood: Google Patents.

[7] Poolar C. (2009).Porth pathophysiology: Concepts of
altered health states.Lippincott Williams & Wilkins. P.
824-826.

[8] Letourneau I, Ouimet D, Dumont M, Pichette V and
Leblanc M.( 2003).Renal replacement in end-stage renal
disease patients over 75 years old. Am J Nephrol 23:
71-77.

[9] Canaud B, Tong L, Tentori F, Akiba T, Karaboyas A,
Gillespie B, Akizawa T, Pisoni R, Bommer J and Port
F.(2011). Clinical practices and outcomes in elderly
hemodialysis patients: results from the Dialysis
Outcomes and Practice Patterns Study (DOPPS).Clin J
Am SocNephrol 6(7):1651-1662.

[10] Artan, A. S., Kircelli, F., Ok, E., Yilmaz, M., Asci, G.,
Dogan, C., Oto, O., Gunestepe, K., Basci, A. and Sever,
M.(2016). Dialyzing women and men: does it
matter ?An observational study’, 9(3) 486-493.

[11] Pramiladevi R., Sangamesh M., Halagali G., Shashidhar
K, Kora S., Narayan M. and Kasturi B. (2011). The
survival of elderly patients on hemodialysis: A single
center study from rural north Karnataka.JCDR. 5(8):
1598-1600.

[12] Naicker, S.( 2013).Integrated management: Chronic
kidney disease, diabetes mellitus, hypertension . African
journal of nephrology .16 (1)6-12

[13]Guyton A and Hall J.(1996).Micturition, diuretics and

kidney  diseases. In:  Textbook of medical
Volume 7 Issue 3, March 2018
WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY
Paper ID: ART2018291 DOI: 10.21275/ART2018291 896


www.ijsr.net
http://creativecommons.org/licenses/by/4.0/

International Journal of Science and Research (1JSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2016): 79.57 | Impact Factor (2015): 6.391

physiology,ninth edition. Philadelphia,W.B Saunders
company, 405-21.

[14]Mustafa, L. and  Khalaf D. (2012).Effect of
hemodialysis on levels of some antioxidants in serum of
renalfailure patients, Tikrit magazine of science.

[15]Ashavaid T, Todur S and Dherai A.
(2005).Establishment of reference intervals in Indians
population. Indian Journal of Clinical Biochemistry
,20:110.

[16]Einollahi B, Mohsen M, Zohreh R,Eghlim N. and
Mahmood S.(2015). Sleep quality among Iranian
hemodialysis  patients; A multicenter  study.
NephroUrolMon.7(1):e23849

[17]Hecking M, Bieber B, Ethier J, Kautzky-Willer A,
Sunder-Plassmann G,Marcus D., Sylvia P., Brenda W.,
Ronald L., Bruce M. and Friedrich K. (2014) Sex-
specific differences in hemodialysis prevalence and
practices and the male-to-female mortality rate: The
dialysis (DOPPS). PLoS Med 11(10): e1001750.

[18] Yeterliligi,Y.(2013). Age and dialysis adequacy in
maintenance hemodialysis patients. J Clin Anal Med
,4(6): 479-82

[19]Porth,C.(2007).  Essentials of pathology  2"ed
,Lippincott Williams and Wilkins. Philadelphia; p:559-
574.

[20]Jones C., Akbani H, Croft D. and Worth D.(2002).The
relationship between serum albumin and hydration
status in HD patients. J RenNutr 12: 209 — 212.

[21] Abdullah,J.(2017).The relationship between age and
some physiological parameters in patients of kidney
failure. SIMR. 1 (2), 38 - 40

[22] Kakey,M and Kamaran K.(2017). Estimation of liver
parameters and oxidative stress in chronic renal failure
patients on hemodialysis in Erbil governorate.AIP
Conference Proceedings 1888, 020042.

[23] Laudanski, K.; Zbigniew N. and Stanistaw N.( 2013).
Age-related differences in the quality of life in end-
stage renal disease in patients enrolled in hemodialysis
or continuous peritoneal dialysis. Med SciMonit, 19:
378-385

[24]Howard B, Davis M, Pettitt D, Knowler W and Bennett

P.(1983). Plasma and lipoprotein cholesterol and
triglyceride concentrations in the Pima Indians:
distributions differing from those of

Caucasians.Circulation.68(4):714-24.

[25] Kaysen G., Dubin J., Muller H.,Rosales L. and Levin
N.(2004). The acute phase response varies with time
and predicts serum albumin levels in haemodialysis
patients. The HEMO Study Group. J.Kidney Int.,
58(1):346-352.

[26] Qureshi, A.; Anders A.; Anders D.;Jos’e C.; Alberto G.;
Bengt L., and Jonas B.(1998). Factors predicting
malnutrition in hemodialysis patients:A cross-sectional
study. Kidney International, 53: 773-782

[27] Abu-AlMakarem,Z.(2004) Nutritional status assessment
of the hemodialysis patients in Riyadh Al-Kharj
hospital. A Thesis, M.Sc. College of applied medical
sciences king Saud University

[28] Al-Rubae'l,S ,Al-khayat, T. and Muftin,N.(2010).Free
fatty acids andbiochemical changes in lraqi patients
with chronic renal failure .Baghdadscience journal .7(1).

[29]UK prospective diabetes study group .Tight blood
pressure control and risk of macrovascular and

microvascular complications in type 2diabetes:UKPDS
38. BMJ,317:703-13.1998

[30] Banh L. (2006). Serum proteins as markers of nutrition:
What Are We Treating?.Practical Gastroenterology.43:
46-64.

[31]Kronenberg F, Ko'nig P., Neyer U., Auinger M.,
Pribasnig A., Lang- Reitinger J., Pinter G., Utermann
G., Dieplinger H.(  1995).Multicenter  study
lipoprotein(a) and apolipoprotein(a) phenotypes in
patients with end-stage renal disease treated by
hemodialysis or continous ambulatoryperitoneal
dialysis. J. Am. Soc. Nephrol., 6:110 —-120.

[32] Tarig A., AbdElkarimA.and Mohamed F. (2013).
Effects of age and gender on serum lipid profile in over
55 years-old apparently healthy. Asian Journal of
Biomedical and Pharmaceutical Sciences, 3(19):10-14.

[33]McAuley MT, Wilkinson DJ, Jones JJ, Kirkwood
TB.(2012). A whole-body mathematical model of
cholesterol  metabolism and its age-associated
dysregulation. BMC Syst Biol. 10;6:130.

[34] Tzanatos H., Agroyannis B., Chondrose C., Kapetanaki
A., Fourtounas C., Soubassi L. and Kopelias
1.(2000).Cytokine release and serum
lipoprotein(a)Alterations during hemodialysis .Artif
.Organs., 24(5):329-333

[35] Gouri, A., Aoulia D., Ahmed A., Amel T., Amina Y.
and Nabila K.(2014). “Serum Uric Acid Level and
Cardiovascular Risks in Hemodialysis Patients: An
Algerian Cohort Study Serum Uric Acid Level and
Cardiovascular Risks in Hemodialysis Patients: An
Algerian Cohort Study.” Clin. Lab.60:751-758

[36]de Jong P, Verhave J, Pinto-Sietsma S and Hillege H.(
2002). Prevend study group: obesity and target organ
damage: The Kidney. Int J ObesRelatMetabDisord
26(4): 21-24.

[37] Kumarpal S.(2009). Managing diabetes in Hemodialysis
Patients:  Observations and Recommendations".
Cleveland Clinic Journal of Medicine.,76(11):649-655

[38]Baumgartner R, Walters D, Morley J, Patrick P,
Montoya G and Gary P. (1999). Age-related changes in
sex hormones affect the sex difference in serum leptin
independently  of changes in  body fat.
Metabolism.48:378 —384.

[39] Beberashvili I, Sinuani I, Azar A, Yasur H, Feldman L,
Shai E., and Joshua W. (2009). Nutritional and
inflammatory status of hemodialysis patients in relation
to their body mass index.J RenNutr. 19(3):238-247.

[40] Ahren B andPacini G. (1998). Age-related reduction in
glucose elimination is accompanied by reduced glucose
effectiveness and increased hepatic insulin extraction in
man. J ClinEndocrinolMetab.83:3350 —3356.

[41] Graciani A,Guallar-castillo P, Aguilera M, Gijo T,
Banegas R and Rodri F.(2015). Leptin reference values
and cutoffs for identifying  cardiometabolic
abnormalities in the Spanish population.;68(8):672-9.

[42] Mooradian AD. Biology of aging. In: Felsenthal G,
Garrison SJ, Steinberg FU(1994). Eds. Rehabilitation of
the aging and elderly patient. Baltimore, MD: Williams
and Wilkins, pp 3-10,

[43]Lamberts S., van den Beld A. and van der Lely A.
(1997).The endocrinology of aging.Science.278:419—
424,

Volume 7 Issue 3, March 2018

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: ART2018291

DOI: 10.21275/ART2018291 897


www.ijsr.net
http://creativecommons.org/licenses/by/4.0/
http://www.ncbi.nlm.nih.gov/pubmed?term=Rosales%20LM%5BAuthor%5D&cauthor=true&cauthor_uid=10886581
http://www.ncbi.nlm.nih.gov/pubmed?term=Levin%20NW%5BAuthor%5D&cauthor=true&cauthor_uid=10886581
http://www.ncbi.nlm.nih.gov/pubmed?term=Levin%20NW%5BAuthor%5D&cauthor=true&cauthor_uid=10886581
http://www.ncbi.nlm.nih.gov/pubmed?term=Levin%20NW%5BAuthor%5D&cauthor=true&cauthor_uid=10886581
https://www.sciencedirect.com/science/article/pii/S1051227608004640#!
https://www.sciencedirect.com/science/article/pii/S1051227608004640#!
https://www.sciencedirect.com/science/article/pii/S1051227608004640#!
https://www.sciencedirect.com/science/article/pii/S1051227608004640#!

International Journal of Science and Research (1JSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2016): 79.57 | Impact Factor (2015): 6.391

[44] Hussien N, Rashad N, Mahmoud A, Mousa M, Aly M and
Raafat N.(2016). Association of serum leptin with
inflammation, anemia and body mass index in Egyptian
chronic hemodialysis patients. International Journal of
Advanced Research.;4(3):1316-28.

[45] Li H, Matheny M, Nicolson M, Tumer N and Scarpace
P.(1997). Leptin gene expression increases with age
independent of increasing adiposity in rats. Diabetes
46;2035-2039.

[46] Maachi M, Piéroni L, Bruckert E, Jardel C, Fellahi S,
Hainque B, Capeau J, and Bastard J.(2004).Systemic low-
grade inflammation is related to both circulating and
adipose tissue TNFa, leptin and IL-6 levels in obese
women. nt J ObesRelatMetabDisord , 28 (8): 993-997

[47] Monzillo L, Hamdy O, Horton E, Ledbury S, Mullooly C,
Jarema C, Porter S, Ovalle K, Moussa A, and Mantzoros
C.(2003). Effect of lifestyle modification on adipokine
levels in obese subjects with insulin resistance.Obes Res
11(9): 1048-1054

[48] Lonnqvist F, Nordfors L, Jansson M,Thérne A,Schalling
M and Arner P.(1997). Leptin secretion from adipose
tissue in women: relationship to plasma levels and gene
expression. J Clin Invest. 1997;99:2398-2404.

[49] Castell J, Gomez-Lechion M, David M. (1990).Acute
phase response of human hepatocyte: regulation of acute-
phase protein synthesis by interleukin-6.
Hepatology.;12:1179-1186.

[50] Sanjay R, Kumar Y, Babu K, Hegde S, Ballal S and Tatu
U.( 2002). Evaluation of the role of serum leptin in
hemodialysis patients. Indian J Nephrol.,12:69-72.

[51] Stenvinkel P, Helmburger 0, Paultre F, DiczfalusyU,Wang
T, Berglund L, and Jogestrand T.( 1999). Strong
association  between  malnutrition,inflammation  and
atherosclerosis in chronic renal failure. Kidney int,
55:1899-1911.

[52] Bonanni, A., Mannucci, I., Verzola, D., Sofia, A., Saffioti,
S., Gianetta, E., and Garibotto, G. (2011).Protein-Energy
Wasting and  Mortality in  Chronic  Kidney
Disease. International Journal of Environmental Research
and Public Health, 8(5), 1631-1654.

[53] Kushner I, Rzewnicki D and Samols D.(2006). What does
minor elevation of C-reactive protein signify? Am J Med.
119(2):166 e17-28.

[54] Hasan, N. A.Malik, A. R.Nilofer, S.,Ghulam, M,
QamaruddinM.,andAasim, A.(2009). Biochemical
nutritional parameters and their impact on hemodialysis
efficiency., 20:1105-11009.

[55] Hayashi, R., Huang, E.andNissenson, A. (2006).Vascular
access for hemodialysis. Nat ClinPractNephrol ., 2:504-
513.

[56] Mendall, M. , Patel, P., Ballam, L., Strachan, D., and
Northfield, T. (1996). C reactive protein and its relation to
cardiovascular risk factors: a population based cross
sectional study. BMJ : British Medical Journal, 312(7038),
1061-1065.

[57] Aldhalmi, A.(2010). Inflammatory markers in end stage
renal disease patients.Thesis , M.SC., College of Medicine,
Kufa University .

[58] Pecoits-Filho  R., Heimburger O., Barany P., Suliman
M., Fehrman-Ekholm 1., Lindholm B., Stenvinkel P.
(2003). Associations Between Circulating Inflammatory
Markers and Residual Renal Function in CRF Patients, Am
J Kidney Dis., 41: 1212-1218.

[59] Stuveling, E., Hans L., Stephan J., Relnold O., Paul E and
Dickde Z. (2003) ‘C-reactive protein is associated with

renal function abnormalities in a non-diabetic population’
Kidney International,, 63:654—661.

[60] Ibrahim S, and Kumar P. (2007).Alterations in antioxidant
enzymes during aging in humans. Science, 37:58-61.

[61] Turner J., Liu L, Fligiel S,Jaszewski R and Majumdar
A.(2000). Aging alters gastric mucosalresponses to
epidermal growth factor and transforming growth factor.
Am J Physiol, Gastrointest Liver Physiol, 278: 805-810.

[62] Stadtman E.(1992). : Protein oxidation and Aging. Science,
257: 1220-1224.

[63] Athab, A., NabeelK.andLuma, T. (2016) ‘C-Reactive
protein and renal function tests in chronic renal failure
patients on hemodialysis and kidney transplantation.
IIMPS,6(3) 51-60.

[64] Tracy,R.,PsatyB, Macy E, Bovill E, Cushman M, Cornell
E and Kuller L(1997).Lifetime smoking exposure affects
the association of C-reactive protein with cardiovascular
disease risk factors and subclinical disease in healthy
elderly subjects. ArteriosclerThrombVascBiol 17:2167—
2176

[65] Levey, A., Stevens L., Schmid C., Zhang Y., Castro A.,
Feldman H, Coresh, J. (2009).. A new equation to estimate
glomerular filtration rate. Ann Intern Med.150(9): 604—
612.

[66] Jones K., Anderson D., and Longmore G. (2005). Effects
of recombinant hematopoietins on blood-loss anemia in
mice. IOWA. Orthop. J.; 25: 129-134,

[67] Hayder, Z., Jamal M. and Mohamad S.( 2009). “Effect of
Dialysis on Erythropoietin and Some Hematological
Parameters in Patients with Chronic Renal Failure.”Zanco
J. Med. Sci., 13(2).

[68] Mishra,  R.,SinghR.,Mishra  C.,ShivendraS.andTiwari
P.(2014).Anemia in chronic Kidney disease patients and its
relation to GFR and socio-demographic profile “Indian J .
Prev. Soc.Med. 45(1) 1-2.

[69] Khalid A., Alaa A., Abdulrazak H. and Gawhara A.(2009).
Effect of hepatitis C virus on hemoglobin and hematocrit
levels in Saudi hemodialysis patients, renal failure,31(5)
349-354.

[70] Ferrucci L, Guralnik J, Woodman R, Bandinelli S,
Lauretani F, Corsi A, Chaves P, Ershler W and Longo D.(
2005).  Proinflammatory  state and  circulating
erythropoietin in persons with and without anemia. Am J
Med. 118: 1288.

[71] Inaba M, Hayashino Y, Shoji T, Akiba T, Akizawa
T, Saito A, Kurokawa K, and Fukuhara S.(2012)
Disappearance of association in diabetic patients on
hemodialysis between anemia and mortality risk: the Japan
DOPPS. Nephron ClinPract 120: 91-100

[72] Goodnough, L.T., Skikne, B. and Brugnara, C.(2000)
Erythropoietin, iron, and eryth-ropoiesis. Blood.96:823-
833

[73] Marjani,A,,Moujerloo M, and Hezarkhani S.(2013). Age
related metabolic syndrome among hemodialysis patients
in gorgan, iran. Open BiochemJ. ;7:15-8.

[74] Bowling, C, Inker L, Gutierrez O, Allman R, Warnock D,
McClellan W, and Muntner P.(2011) Age specific
association of reduced estimated glomerular filtration rate
with concurrent chronic kidney disease complications. Clin
J Am SocNephrol 6: 2822-2828.

Volume 7 Issue 3, March 2018

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: ART2018291

DOI: 10.21275/ART2018291 898


www.ijsr.net
http://creativecommons.org/licenses/by/4.0/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jaszewski%20R%5BAuthor%5D&cauthor=true&cauthor_uid=10801273
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bovill%20EG%5BAuthor%5D&cauthor=true&cauthor_uid=9351386
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cushman%20M%5BAuthor%5D&cauthor=true&cauthor_uid=9351386
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cornell%20ES%5BAuthor%5D&cauthor=true&cauthor_uid=9351386
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cornell%20ES%5BAuthor%5D&cauthor=true&cauthor_uid=9351386
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cornell%20ES%5BAuthor%5D&cauthor=true&cauthor_uid=9351386
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kuller%20LH%5BAuthor%5D&cauthor=true&cauthor_uid=9351386
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chaves%20PH%5BAuthor%5D&cauthor=true&cauthor_uid=16271918
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ershler%20WB%5BAuthor%5D&cauthor=true&cauthor_uid=16271918
https://www.ncbi.nlm.nih.gov/pubmed/?term=Longo%20DL%5BAuthor%5D&cauthor=true&cauthor_uid=16271918
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akiba%20T%5BAuthor%5D&cauthor=true&cauthor_uid=22377677
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akizawa%20T%5BAuthor%5D&cauthor=true&cauthor_uid=22377677
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akizawa%20T%5BAuthor%5D&cauthor=true&cauthor_uid=22377677
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akizawa%20T%5BAuthor%5D&cauthor=true&cauthor_uid=22377677
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saito%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22377677
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kurokawa%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22377677
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fukuhara%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22377677
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moujerloo%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23459155
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hezarkhani%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23459155
https://www.ncbi.nlm.nih.gov/pubmed/23459155
https://www.ncbi.nlm.nih.gov/pubmed/?term=McClellan%20W%5BAuthor%5D&cauthor=true&cauthor_uid=22034504
https://www.ncbi.nlm.nih.gov/pubmed/?term=Muntner%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22034504



