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ABSTRACT. This study aims to evaluate the laboratory variables in Iranian hemodialysis pa-
tients. We studied 338 patients in 6 dialysis centers around the country. Sixty four percent of the
patients were anemic, and the mean of hemoglobin levels in the patients was 9.6 + 1.9 g/dL.
Women had a significantly higher prevalence of anemia (p= 0.004); however, considering the
absolute hemoglobin values, there was no significant difference between genders (p> 0.05). The
mean urea reduction ratio (URR) and Kt/V in the patients were 62.6 + 12.8 and 1.17 + 0.31,
respectively. Hyperphosphatemia and hyperkalemia were observed in 50% and 58%, respectively.
We conclude that our study demonstrated a relatively high prevalence of anemia and hyper-
phosphatemia, however, a surprisingly good dialysis urea clearance in the Iranian hemodialysis
patients. We should exploit more effort to maintain hemoglobin and serum phosphate levels with-
in the target ranges.
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Introduction moglobin, urea clearance, albumin, creatinine,

and electrolytes have been identified as pre-

The prime aim of chronic dialysis is to re-  dictors of survival in patients undergoing main-

move the nitrogenous metabolic end-products tenance hemodialysis (HD),Z'4 and high preva-

and excess fluid.' However, several abnormal  lence of such variables exists among patients
laboratory variables such as blood levels of he-  undergoing maintenance hemodialysis.

Anemia is a frequent complication observed

in HD patients, and it can result in adverse
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Table 1. Variables measured in the study population

Variables Minimum Maximum Mean Std. Deviation
Creatinine (mg/dL) 2 19 9.00 3.12
Albumin (g/dL) 2 11 4.3 0.79
Potassium (mmol/L) 2 11.5 5.42 1.08
Phosphorus (mg/dL) 2 14 5.94 1.77
Calcium (mg/dL) 5 13 8.68 1.24
Pre dialysis urea (mg/dL) 2 227 66.61 41.4
Post dialysis urea (mg/dL) 3 96 31.53 21.8
Weight (Kg) 11 96 62.81 14.5

tributes to a shortened life span.”” Studies have
demonstrated increased risk of mortality in
chronic kidney disease patients who continued
to maintain severe anemia.”®

Urea-reduction ratio, which is an indicator for
dialysis dose and a predictor of HD patients’
survival, is recommended by Dialysis Out-
comes Quality Initiative (DOQI) guidelines to
be > 65%.” Receiving URR < 65% was signifi-
cantly associated with a higher mortality risk.®

Recent investigations have implicated poor
control of mineral metabolism and blood elec-
trolytes balance as independent risk factors for
cardiovascular disease (CVD) and mortality in
HD patients, such as hyperphosphatemia, hypo-
phosphatemia, hypercalcemia, hypocalcemia,
and hyperkalemia. Moreover, the adequacy of
nutrition as assessed by serum albumin and
creatinine is a critical determinant for the mor-
bidity and mortality among HD patients.”

We aim in this multicenter countrywide study
to evaluate the prevalence of disturbances
among Iranian HD patients.

Materials and methods

We enrolled in this cross sectional study 6
dialysis centers around the country; two
centers from the capital city and the remaining
centers were from Shiraz (Southern Iran),
Ahvaz (South Western Iran), Mashhad (North
Eastern Iran), and Kermanshah (Western Iran).
Overall, 338 patients were entered into ana-
lysis. The following most recent variables
were extracted for each patient’s file: serum
hemoglobin, serum albumin, serum potassium,
serum calcium, serum phosphate, serum crea-
tinine, and serum urea level before and after
HD sessions. Urea reduction ratio was calcu-

lated using the formula: 100 x (1 - (urea before
HD/urea after HD). Single pool Kt/V (spKt/V)
was also calculated using the formula:”'’

Kt/V =(0.026 x PRU) - 0.460.

Statistical analysis

We analyzed the data using SPSS v.13.0
(SPSS Inc., Chicago, IL, USA). We compared
the means and 95% confidence intervals (CI)
of the different groups of patients. Independent
sample #-tests and analysis of variance
(ANOVA) were used for comparison of con-
tinuous variables. Pearson’s exact test and Chi-
square analysis were used to compare catego-
rical variables. Two sided P values < 0.05 was
considered significant.

Results

Of the 338 study HD patients, 192 (57%)
were males, 171 (50.5%) were 50 years of age
and older, 56(16.5%) had previously failed re-
nal transplantations, and 175 (52%) were dia-
lyzed against bicarbonate dialysate.

Ninety six percent of the patients with anemia
received erythropoietin therapy. The mean he-
moglobin (Hgb) levels for the all the study pa-
tients was 9.6 = 1.9 g/dL (range: 5-15 g/dL),
and 64% of patients revealed Hgb levels < 11
mg/dL. Women had a significantly higher pre-
valence of anemia than men (75% of women
versus 56% of men; p= 0.004), however, there
were no significant difference between genders
in the mean levels of hemoglobin (p> 0.05).

The mean urea reduction ratio (URR) and
Kt/V for the study patients were 62.6 + 12.8
(range: 14.0-87.5) and 1.17 £ 0.31 (range: 0.31-
1.82), respectively.



844

[Downloaded free from http://www.sjkdt.org on Monday, June 12, 2017, IP: 78.158.162.74]

Pourfarziani V, Ghanbarpour F, Nemati E, et al.

Hyperphosphatemia and hyperkalemia were
observed in 50% and 58%, respectively. Mea-
sured variables are shown in table 1.

Discussion

Anemia, mainly caused by a reduction in
blood erythropoietin concentration, contributes
to most of the disabling symptoms in patients
on maintenance hemodialysis.'' However; there
is no consensus on the target hemoglobin
levels in hemodialysis patients. Although Hgb
levels of 11 g/dL is generally considered as
minimum target, there is evidence that hemo-
globin target values should be individualized
according to levels of kidney function, dialysis
duration, and cardiovascular disease.'> "™ In our
study, 64% of HD patients revealed Hgb < 11
g/dL and a mean of 9.8 g/dL, which is rela-
tively low for this patient population consi-
dering the recommended target ranges and
surveys from other parts of the world."”"" In
contrast to studies from Spain,"” USA'® and
Europe'” in which female patients demonstra-
ted a significantly lower mean hemoglobin
level compared to males, our study revealed
that women and men had approximately equi-
valent mean hemoglobin levels (9.5 £ 2.1 vs.
10.0 £ 2.2 g/dL, respectively; p> 0.05); how-
ever, similar to reports from other parts of the
world, women had a significantly higher pre-
valence of anemia than men.

Surrogates of nutrition such as the serum
albumin and creatinine concentrations can pre-
dict of survival for HD patients.z'4 Moreover,
half of the HD patients have some degree of
malnutrition.'”** However, once adequate dia-
lysis has been attained, patients usually regain
a healthy appetite, and well-nourished patients
are likely to have high predialysis concentra-
tions of blood urea nitrogen > 80 mg/dL and
serum creatinine > 8 mg/dL.*' In our study, we
found that the patients enjoyed a good nutri-
tional status with acceptable serum albumin
and creatinine levels in 97.5% and 65% of
patients, respectively. Some studies suggested
that serum albumin and creatinine concentra-
tion are directly and inversely correlated with
Hgb levels, respectively.”” In our study, we

found no correlation of hemoglobin with se-
rum albumin and creatinine levels.

Inadequate urea clearance by HD can result
in malnutrition, anemia, and functional impair-
ment with increased risk of hospitalizations,
morbidity, and mortality.”*** In our study popu-
lation, the URR and Kt/V levels were close to
the recommended ranges (> 65% and 1.3 for
URR and Kt/V, respectively),”> and we found
no correlation of the URR with Hgb levels (p>
0.05).

Hyperphosphatemia is highly prevalent among
HD patients, as almost 40% of the U.S. HD
population has a serum PO4 greater than 6.5
mg/dL,” and hyperphosphatemia and hypercal-
cemia have been associated with increased car-
diovascular events.”® Our patients manifested
similarly high prevalence of hyperphosphate-
mia. This may alert us to pay more attention to
lowering serum phosphate levels in our HD
patients. In addition, there also was a relatively
low prevalence of hypercalcemia in our stu-
died population (about 6%). Moreover, con-
trary to previous studies, which correlated
higher serum phosphate levels with lower
hemoglobin levels,”” we found no relationship
between these two variables (p> 0.05).

Hyperkalemia is also a frequent electrolyte
disturbance in HD patients. In our study, about
58% of patients had serum potassium levels
over 5.2 mg/dL, which is comparable to other
studies.” Although it is speculated that HD
patients tolerate high serum potassium levels,”
for the extreme importance of hyperkalemia,
we should not underestimate the vital impor-
tance of maintaining serum potassium concen-
tration within the normal range.

We conclude that our hemodialysis popula-
tion has a relatively high percentage of inade-
quately controlled anemia and hyperphospha-
temia but good urea clearance parameters. We
should exploit more effort to maintain hemo-
globin and serum phosphate levels within the
target ranges.
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