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Abstract Hypertension is frequent in pediatric patients
receiving dialysis, with an especially high rate reported in
children on hemodialysis (HD). We performed the present
study to assess blood pressure (BP) status and identify risk
factors for poor BP control in children on maintenance HD.
Onemonth’s dialysis records were collected from 71 subjects
receivingHD in ten dialysis units participating in theMidwest
Pediatric Nephrology Consortium (MWPNC). For each HD
session, data on pre- and posttreatment weights and BPs were
recorded.Hypertension, defined asmeanBP≥95thpercentile,
was found in 42 (59%) subjects. Eleven subjects (15.5%) had
prehypertension, defined as mean BP between the 90th and
95th percentiles, while 18 subjects (25.3%) had normal BP
(<90th percentile). BP significantly decreased at the end of a
dialysis session; however, only 15 of 42 hypertensive subjects

(35%) normalized their BP. Hypertensive subjects were
younger (p=0.03), had higher serum phosphorus (p=0.01),
and had more elevated posttreatment weight above estimat-
ed dry weight (p=0.02). Logistic regression showed that
younger age (p=0.02) and higher serum phosphorus
(p=0.02) independently predicted hypertensive status. In
conclusion, this study emphasizes the difficulty of BP
control in pediatric HD patients. Especially poor BP control
was found in younger children; those patients who do not
reach their posttreatment weight goals, perhaps reflecting
their hypervolemic state; and those who have higher serum
phosphorus levels.
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Introduction

Hypertension is a frequent complication in adults on
maintenance hemodialysis (HD), with a prevalence of 55–
75% [1–3]. In these patients, hypertension is a leading risk
factor for cardiovascular disease and has been shown to be
independently associated with morbidity and mortality [4].
As in adults, pediatric patients on maintenance dialysis
have a high prevalence of hypertension [5, 6]. A recent
analysis of data from the North American Pediatric Renal
Transplant Cooperative Study (NAPRTCS) determined that
a majority of patients on maintenance dialysis required
antihypertensive medications, yet 51% of patients still had
hypertension after 1 year of dialysis therapy [6]. Associated
risk factors for hypertension included young age, acquired
etiology of kidney failure, and African American race. This
study also determined that children on HD were more likely
to have hypertension than children on peritoneal dialysis.
The reason for higher hypertension prevalence in children
on HD is unclear. Unfortunately, the NAPRTCS database
does not collect information on HD adequacy or overall
volume status, nor does it include information on nephrec-
tomy status, classes of antihypertensive medications, or
standard monthly laboratory monitoring data.

Therefore, we performed the present study to determine
the prevalence of hypertension in children on maintenance
HD, to assess the adequacy of treatment of these hyperten-
sive patients, and to identify the risk factors for poor blood
pressure (BP) control in this population.

Materials and methods

Subjects

This is a retrospective cross-sectional analysis of data
collected from pediatric patients receiving maintenance
HD. Ten pediatric dialysis units from the Midwest Pediatric
Nephrology Consortium (MWPNC) participated in the
study. The Institutional Review Board of each participating
center approved the study. All children and adolescents
receiving maintenance HD for a minimum of 4 weeks prior
to study initiation were eligible to participate. Exclusion
criteria included patients older than 21 years and patients
receiving less than thrice weekly (12 sessions in 1 month)
HD. Eligibility was determined by the coinvestigator at
each participating institution.

Charts were reviewed for baseline patient demographic
information, which included gender, race, height, age at
initiation of dialysis, age at current treatment, history of
prior kidney transplant, and etiology of kidney failure.
Congenital etiologies included obstructive uropathies, renal
dysplasia, cystic diseases, reflux nephropathy, and congen-

ital nephrotic syndrome. Acquired causes included focal
sclerosis, systemic lupus, other glomerulonephritides, vas-
culitides, and typical hemolytic uremic syndrome (HUS).
Additionally, history of prior nephrectomy and number and
type of antihypertensive medications prescribed at the time
of data collection were documented.

Monthly laboratory data collected included hematocrit,
serum calcium and phosphorus, parathyroid hormone,
bicarbonate, and albumin levels. In the event of multiple
laboratory values during the month of interest, e.g., weekly
hematocrit in patients on noninvasive volume monitoring
(NIVM), the laboratory value on the day that complete
laboratory values were obtained was used in our analysis.
All hematocrits were determined from laboratory evaluation
of drawn blood and were not estimated from NIVM.
Dialysis adequacy and its method of determination, as
calculated by the individual institutions, were also collected
with the monthly data.

HD treatments

One month’s dialysis records were collected for each patient.
For most participating institutions, data were collected for
the month of September 2004; however, institutions with
delay in local institutional study approval collected data
from the most current complete month following approval.
For each of 12 consecutive HD sessions, data collected
included pre- and posttreatment systolic (SBP) and diastolic
(DBP) BPs, pre- and posttreatment weight, estimated dry
weight (EDW), and use of NIVM. For the first HD session,
prior posttreatment weight was also collected. EDW was
determined by the individual nephrologist managing HD.
The main criteria used to estimate dry weight were absence
of symptoms of excess fluid removal, such as cramping and
hypotension, in combination with postdialysis BP readings
and nutritional assessment. NIVM was used only for
secondary confirmation of excess dry weight at all but one
participating center. Subjects were considered to have
regular NIVM if 50% or more of their dialysis sessions
were performed using the monitor.

Mean values for each of the pre- and posttreatment BPs
and weights were calculated. For sessions in which there
were missing data points, mean values of those variables
were calculated over the remaining sessions. In the event
that EDW was changed during the month, mean EDW was
calculated for values over the entire month. Average
interdialytic weight gain (IWG) was calculated from the
difference between mean pretreatment weight and mean
posttreatment weight from the prior HD session. Average
ultrafiltrate (UF) was calculated from the difference between
mean pretreatment weight and mean posttreatment weight.
Average excess weight was calculated from the difference
between mean posttreatment weight and mean EDW.
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Normalized values for IWG, UF, and excess weight were
also calculated for each subject by dividing their mean values
by the subject’s EDWand then multiplying by 100. To further
evaluate whether any differences in these values could be
attributed to the longer interdialytic period associated with
weekends, comparisons were also made of these values at the
first treatment of the week and the midweek treatment. The
midweek treatment was defined as the very next treatment
following the first treatment of the week.

BP calculations and categorization

Measurement of BP was performed by the standard routine
used by each dialysis center. All participating centers
obtained BP via the automated cuff on the dialysis machine.
Predialysis BP was obtained while the subject was seated
prior to the initiation of HD. Half of the participating
centers obtained the postdialysis BP during the blood rinse
phase near the conclusion of dialysis while the remaining
centers obtained readings approximately 10 min after the
conclusion of the treatment, including completion of rinse
back and decannulation. BP status was defined based on the
Fourth Report on the Diagnosis, Evaluation and Treatment
of High Blood Pressure in Children and Adolescents [7]. In
order to directly compare BP readings across all subjects,
BP was adjusted for body size. The calculated mean BP
values were divided by the age, gender, and height-specific
95th percentiles for both SBP and DBP to give the SBP and
DBP index for each subject. Hypertension was defined as
mean BP ≥95th percentile or SBP or DBP index greater
than or equal to 1. Patients were classified as nonhyperten-
sive if their BP indices were less than 1. Nonhypertensive
subjects were further subdivided as having normotension,
defined as mean BP <90th percentile, and prehypertension,
defined as mean BP between the 90th and 95th percentile.
As with the HD parameters, the BP parameters were also
compared for the first of the week and midweek treatments.

Statistical methods

Analysis of differences between pre- and posttreatment BP
indices was performed using paired t testing. To analyze the
difference between hypertensive and nonhypertensive sub-
jects (predialysis BP values only), t test and Mann–Whitney
rank sum test were used for continuous variables, and the
chi-square test was used for categorical variables. P values
less than 0.05 were considered statistically significant.
Multivariable logistic regression was performed to deter-
mine the independent predictors for hypertension, which
was the dichotomous dependent variable. Independent
variables with p values less than 0.2 from the univariate
analyses were entered into the logistic regression. Sigma-
Stat software, version 3.1, was used to perform the analysis.

Results

Study population

Data were obtained on 71 subjects from the ten pediatric
dialysis centers. Number of subjects from each individual
center ranged from three to 15. Demographic characteristics
of the overall group are shown in Table 1. A majority of
subjects were male (54%), African American (54%), and had
an acquired etiology of their kidney failure (55%). Age at
time of study ranged from 26 to 242 (mean 161) months, and
time on dialysis ranged from 1 to 160 (mean 27) months.
Twenty-two subjects (31%) had a previous kidney trans-
plant, with three of these subjects having repeated trans-
plants. Seventeen subjects (24%) had a prior nephrectomy.

Hypertension control

Fifty-one of 71 subjects (72%) were prescribed antihyper-
tensive medications. Despite the use of medications,
hypertension was still present in 42 subjects (59%). Isolated
systolic hypertension was prevalent in 13 of these 42
subjects, and isolated diastolic hypertension was prevalent
in just one subject. The majority of hypertensive subjects
had both SBP and DBP elevation. Nine of the 42
hypertensive subjects were prescribed no antihypertensive
medications whereas 33 subjects remained hypertensive
despite having a prescribed antihypertensive regimen.
Prehypertension was present in 11 subjects (16%), with 6

Table 1 Characteristics of the overall study population (n=71)

Variables

Gender, n (%)
Male 38 (54)
Female 33 (46)
Race, n (%)
African American 38 (54)
Caucasian 22 (31)
Hispanic 9 (13)
Other 2 (3)
Etiology of kidney failure, n (%)
Acquired 39 (55)
Congenital 32 (45)
Number of prescribed antihypertensives, n (%)
None 20 (28)
One 23 (32)
Two 13 (18)
Three or greater 15 (22)
Mean age at start of dialysis, months 133.5±65.5
Mean age at time of study, months 160.6±57.9
Mean EDW, kg 41.3
Mean predialysis weight, kg 43.2
Mean IWG, kg 1.46

EDW estimated dry weight, IWG interdialytic weight gain
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of these subjects having been prescribed antihypertensive
medications. Eighteen subjects (25%) were normotensive,
with 12 of these subjects having been prescribed antihy-
pertensives; and only 6 subjects had normal BP without
requiring antihypertensives.

Both SBP and DBP significantly decreased following
dialysis sessions (Table 2). Only 15 of the 42 hypertensive
subjects improved posttreatment so that they were no longer
considered hypertensive: nine of those 15 patients were
normotensive (BP<90th percentile), and six remained
prehypertensive following dialysis. Three patients who were
normotensive before treatments became hypertensive. Hy-
pertensive subjects had a significant difference in change in
BP following treatments when compared with nonhyperten-
sive patients: mean change in SBP was 12.6±10.2 mmHg in
hypertensive subjects vs. 2.3±10.3 mmHg in nonhyperten-
sive subjects (p<0.001) whereas the mean change in DBP
was 8.5±9.0 mmHg vs. 0.6±7.6 mmHg (p<0.001).

Comparisons were also made between first of the week
and midweek treatments (Table 2). There were no signif-
icant differences between first of the week and midweek BP
indices either pre- or postdialysis (all p values >0.1). The
prevalence rate of hypertension was also similar when
comparing values from the first of the week versus
midweek. These rates were slightly higher, but not
statistically different, than the overall prevalence rates.

The use of BP medications in hypertensive and non-
hypertensive subjects was compared (Table 3). Hyperten-
sive subjects on medications were prescribed an average of
2.30 antihypertensives whereas nonhypertensive subjects
were prescribed 1.39 medications. The most commonly
used antihypertensives in both groups were calcium
channel blockers, angiotensin-converting enzyme inhibi-
tors, and angiotensin receptor blockers.

Risk factors for hypertension

Comparisons of the demographic, laboratory, and clinical
parameters between hypertensive and nonhypertensive
groups are shown in Tables 4, 5, and 6. Hypertensive

subjects were younger at the time of the study (p=0.025);
however, they were not younger at the time of initiation of
dialysis (Table 4). There were no significant differences
between groups by race, gender, time on dialysis, etiology
of kidney failure, transplant, or nephrectomy status.
Hypertensive subjects had significantly higher serum
phosphorus levels (p=0.014), but there were no differences
in other monthly laboratory values (Table 5). Hypertensive
subjects also had significantly higher average excess weight
postdialysis (p=0.022), which became more significant
when normalized to EDW (p=0.008). There was a trend
toward an increased normalized IWG in hypertensive
patients, but it only reached statistical significance for the
midweek normalized IWG (p=0.03). There were no differ-
ences between groups in UF or dialysis adequacy (Table 6).

Multivariate logistic regression analysis showed that
younger age (β=−0.013, p=0.015) and higher serum
phosphorus level (β=0.32, p=0.016) independently pre-
dicted hypertensive status. The odds ratio for age in months
was 0.987 (confidence interval 0.976–0.997) and for serum
phosphorus 1.377 (1.062–1.786).

Table 2 Blood pressure data in pediatric hemodialysis patients (n=71)

Predialysis 1st of week
predialysis

Midweek
predialysis

Postdialysis* 1st of week
postdialysis

Midweek
postdialysis

SBP index 1.04±0.13 1.04±0.14 1.04±0.14 0.97±0.12 0.98±0.13 0.97±0.12
DBP index 0.98±0.16 1.00±0.18 0.99±0.17 0.92±0.14 0.93±0.15 0.92±0.15
Normotension, n (%) 18 (25) 12 (17) 16 (22) 31 (44) 27 (38) 28 (39)
Prehypertension, n (%) 11 (16) 15 (21) 12 (17) 10 (14) 15 (21) 10 (14)
Hypertension, n (%) 42 (59) 44 (62) 43 (61) 30 (42) 29 (41) 33 (46)

Data presented as mean±SD
SBP systolic blood pressure, DBP diastolic blood pressure
* There were significant differences in predialysis and postdialysis SBP and DBP indices with all p<0.0001. The same held when comparing 1st
of week and midweek values pre- versus postdialysis values

Table 3 Antihypertensive medication use (n=51)a

Hypertensive
group n=33

Nonhypertensive
group n=18

Average no. of
medications per subject

2.30 1.39

ACEI/ARB, n (%) 19b (58) 7 (39)
BB, n (%) 13 (39) 3 (17)
CCB, n (%) 21 (64) 9 (50)
Sympatholyticsc, n (%) 11b (33) 3 (17)
Vasodilatorsd, n (%) 4b (12) 2 (11)
Loop diuretic, n (%) 0 1 (6)

ACEI/ARB angiotensin-converting enzyme inhibitor/angiotensin
receptor blocker, BB beta-blocker, CCB calcium-channel blocker
a Number of subjects taking antihypertensive medications only
b Subjects were taking more than one medication of this class (four
subjects were taking both ACEI and ARB, two were taking
two sympatholytics, and two were taking two vasodilators)
c Clonidine, doxazosin, furazosin
dMinoxidil, hydralazine
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Discussion

The results of this multicenter study show that children on
maintenance HD have poorly controlled BP. Recent
Kidney/Dialysis Outcomes Quality Initiative (K/DOQI)
Clinical Practice Guidelines on Hypertension and Antihy-
pertensive Agents in Chronic Kidney Disease recommend
target BP in children to be lower than the 90th percentile
for normal values adjusted for age, gender, and height [8].

In our study, the prevalence of hypertension was nearly
60%. Of patients prescribed antihypertensive medications,
only one third had BP below the 95th percentile, and a
mere 12 patients (23.5%) achieved adequate BP control
goals below the 90th percentile as defined by the K/DOQI
guidelines. These data are consistent with the findings from
the NAPRTCS study, in which only 33% of patients on
antihypertensive medications were able to achieve BP
below the 95th percentile [6]. However, data from that
study were collected from 1992 to 2004. Our study shows
that since the time period of the NAPRTCS data collection,
starting one decade ago, the rates of hypertension have not
changed, and the vast majority of pediatric patients on
maintenance HD are not achieving recommended target BP
levels.

The use of mean values for BP for determination of
hypertension is potentially susceptible to influence by
extreme values and, therefore, may be a less robust method
for determining hypertension. Some of the potential
influence of single abnormal BP readings should be offset
by the use of 1 month’s BP readings, as 1 month of BP
readings have been compared with ambulatory BP moni-

Table 4 Comparison of demographic characteristics in children with
and without hypertension

Variable Hypertensive
(n=42)

Nonhypertensive
(n=29)

P
value

Race, n (%) 0.64
Caucasian 15 (36) 7 (24)
African American 20 (48) 18 (62)
Hispanic 6 (14) 3 (10)
Other 1 (2) 1 (4)
Gender, n (%) 0.99
Male 22 (52) 16 (55)
Female 20 (48) 13 (45)
Etiology of kidney
failure, n (%)

0.24

Acquired 26 (62) 13 (45)
Congenital 16 (38) 16 (55)
Nephrectomy status,
n (%)

10 (24) 7 (24) 0.80

Previous transplant,
n (%)

10 (24) 12 (41) 0.19

BP medication, n (%) <0.001
Zero 9 (21) 11 (38)
One 10 (24) 13 (45)
Two or more 23 (55) 5 (17)
Age, months 147±62 180±46 0.025
Age at initiation of
HD, months

123±69 149±57 0.105

Time on dialysis,
months

24.1±39.0 31.7±39.0 0.94

Data presented as mean±SD or %
BP blood pressure, HD hemodialysis

Table 5 Comparison of laboratory values in children with and
without hypertension

Variables Hypertensive Nonhypertensive P value

Hematocrit, % 35.5±4.7 34.8±4.8 0.53
Calcium, mg/dl 9.4±1.2 9.1±0.9 0.24
Phosphorus, mg/dl 6.6±1.9 5.4±2.3 0.014
Parathyroid hormone,
pg/ml

328±47 271±280 0.32

Bicarbonate, mg/dl 22.3±4.4 22.0±3.0 0.74
Albumin, gm/dl 3.8±0.5 3.8±0.4 0.83

Data presented as mean±SD

Table 6 Comparison of hemodialysis parameters in children with and
without hypertension

Variables Hypertensive Nonhypertensive P
value

Δ SBP, mmHg 12.6±10.2 2.3±10.3 <0.001
Δ DBP, mmHg 8.5±9.0 0.6±7.6 <0.001
Clearance, Kt/V 1.56±0.34 1.73±0.64 0.15
Pre-HD weight, kg 41.9±22.3 45.1±14.1 0.29
Post-HD weight, kg 40.4±21.7 43.7±13.7 0.48
IWG, kg 1.51±1.04 1.40±0.87 0.65
Normalized IWG (%) 3.90±2.27 3.21±1.97 0.18
1st of week
normalized IWG (%)

4.93±3.17 3.72±2.26 0.09

Midweek normalized
IWG (%)

3.79±2.13 2.70±1.74 0.030

UF, liters 1.50±1.06 1.39±0.84 0.66
Normalized UF (%) 3.83±2.29 3.19±1.91 0.22
1st of week
normalized UF (%)

4.41±2.96 3.66±2.28 0.27

Midweek normalized
UF (%)

3.86±2.28 2.87±1.61 0.06

Excess weight, kg 0.57±0.74 0.21±0.60 0.022
Normalized excess
weight (%)

1.85±2.51 0.46±1.33 0.008

1st of week
normalized excess
weight (%)

1.82±2.31 0.43±1.55 0.008

Midweek normalized
excess weight (%)

1.73±2.60 0.40±1.40 0.017

Data presented as mean±SD
SBP systolic blood pressure, DBP diastolic blood pressure, UF
ultrafiltrate, IWG interdialytic weight gain
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toring in terms of accuracy of hypertension diagnosis [9].
Analysis of our hypertensive and nonhypertensive groups
in terms of overall frequency of elevated BP readings
showed that hypertensive subjects had a substantially
greater number of hypertensive readings predialysis for
SBP (median 10 vs. 2, p<0.001) and DBP (8.5 vs. 1,
p<0.001). There were similar differences in frequencies of
postdialysis SBP and DBP elevations (7.5 vs. 2 and 4.5 vs. 0,
p<0.001, respectively). Therefore, the differences seen in
mean BP between the two groups in this study cannot be
attributed to a single extreme BP value.

Improvements in BP readings postdialysis were gener-
ally seen in our subjects, with significant decrease in both
SBP and DBP. However, two thirds (27 of 42) of
hypertensive subjects continued to have elevated BP
following dialysis. This percentage is significantly higher
than the European data reported more than a decade ago by
Loirat et al. [10] in which only 15% of pediatric HD
patients remained hypertensive immediately following
treatment. The authors concluded that volume overload
was the main cause of hypertension in their population. Our
results would concur with that assertion.

Although we found no significant differences in UF
between groups, there was a trend toward differences in
IWG between hypertensive and nonhypertensive patients,
especially during the midweek treatment. Consequently,
hypertensive patients had a significantly higher excess
weight (above EDW) following HD compared with non-
hypertensive patients (0.57 kg vs. 0.21 kg, p=0.022). These
findings become even more significant when looking at
normalized excess weight (p<0.01), and they held consis-
tent both for treatments at the beginning of the week and at
midweek. This difference in excess volume is noteworthy,
as adult studies have shown that hypertensive patients have
increased volume sensitivity when compared with their
normotensive counterparts [11]. Our findings would indi-
cate that chronic fluid overload might be the significant
cause of poor BP control in pediatric HD patients and that
circumspect achievement of dry weight may be the most
important factor in controlling hypertension.

One established method for better estimation of dry
weight is the use of noninvasive hematocrit monitoring
(NIVM) [12]. We found wide variation in its use among
centers. Therefore, no meaningful conclusions could be
reached in our attempt to analyze the associations between
use of NIVM and BP control.

Our study also showed that hypertension was more
prevalent in younger patients. This is consistent with
previous NAPRTCS data [6]. One explanation has been
decreased rates of prescribing antihypertensive medications
in younger children. Our results showed that 65% of
hypertensive subjects <12 years of age were on antihyper-
tensive medications whereas 88% of hypertensive subjects

>12 years of age were being treated, but this difference was
not significant (p=0.16). Another possible explanation is
that in younger children, with continued growth, it is more
difficult to estimate true dry weight and to actually reach
EDW. In our study, percent excess weight above EDW in
younger patients was twice that in older patients (2.7% vs.
1.7%), though this difference was not statistically signifi-
cant. Multivariate logistic regression showed that younger
age was an independent predictor of hypertensive status.
So, whereas excess weight gain may be a contributing
factor, it may not be the sole cause of increased risk of
hypertension in younger patients.

Lastly, our study results showed a significantly higher
serum phosphorus level among hypertensive subjects. This
difference in serum phosphate levels was not secondary to
the younger age of our hypertensive subjects, as the
difference persisted if serum phosphate was normalized to
age-based standard values (p=0.04, data not shown). This
finding is consistent with other studies, which have shown
higher BP associated with hyperphosphatemia [13]. Etio-
logic theories have mainly centered on hyperphosphatemia
contributing to secondary hyperparathyroidism and in-
creased calcium entry to vascular-wall smooth-muscle
cells [14]. In vitro studies have found increased calcifica-
tion with dose-dependent phosphate levels [15]. We,
however, found no association between hypertension
and serum calcium or parathyroid hormone levels in
our subjects. Therefore, the association between hyper-
phosphatemia and hypertension also exists in pediatric
HD patients, just as it does in adult patients; however,
further research is needed to find the causative link
between these two conditions.

There are limitations to this multicenter study. With ten
different participating institutions, standardization of mea-
sures across all subjects was not attempted, as it was an
observational study analyzed retrospectively. Variation in
methods for BP measurements and determination of EDW
could have significant influence on the results. The analysis
of oscillometric BP readings, even though hypertension was
defined by standards for auscultatory BP measures, is a
potential limitation, as oscillometric BP readings tend to be
higher when compared with auscultated readings. However,
many multicenter studies of chronic HD patients have
shown the association between predialysis BP and cardio-
vascular morbidity using either oscillometric measures or
the routine measures, likely oscillometric, of the participat-
ing individual dialysis centers [3, 16–18]. Likewise,
automated oscillometric sphygmomanometers have been
shown to correlate with auscultatory-determined SBP, with
a correlation coefficient (r value) of 0.98 [19].

The difference in timing for obtaining postdialysis BP
likely affects the prevalence of postdialysis hypertension.
BPs obtained later after dialysis would allow for repletion
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of the intravascular volume and are less likely to be
elevated from renin mediation. Therefore, dialysis centers
that measured postdialysis BPs 10 min after completion of
all treatment may have lower rates of postdialysis hyper-
tension. However, as our primary outcome of hypertension
was defined by predialysis BP, this difference in timing
does not affect our overall hypertension prevalence but may
influence our estimates of how well BP is lowered by HD
treatment.

Another limitation of this nonstandardization is different
times of the week when hematocrits were checked in this
study. Four participating centers, accounting for 23 of the
total 71 subjects, obtained their monthly laboratory values
on the first day of dialysis each week. Hence, the
hematocrit could be falsely lowered in these subjects than
what would be measured if checked later in the week, as
excess fluid may decrease these measures. A comparison of
hematocrit values between those checked at the beginning
of the week versus those checked midweek showed no
difference (34.4±4.8 vs. 35.5±4.7 gm/dl, p=0.37), and
these 23 subjects were distributed between the hypertensive
(15 of 23 subjects, 65%) and nonhypertensive (35%) group,
much like the overall study population.

Although the number of subjects in this study is
relatively large for a pediatric HD population, we were
unable to assess the efficacy of individual antihypertensive
medication classes on controlling hypertension because of a
significant variability in their use. A recent European study
analyzed the antihypertensive dosing in 130 pediatric
dialysis patients [17]. The range of weight-based dosing
of different antihypertensives was reported for their overall
group; however, no comparison of these values was made
between hypertensive and nonhypertensive subjects. It is
likely that the study’s reported variation in antihypertensive
class use did not allow for sufficiently powered analysis, as
well. Nonadherence with BP medications was not evaluated
in this study, which could have significant impact on the
prevalence of hypertension.

Our study has some common pitfalls that are found in
many observational multicenter studies, primarily that of
nonstandardization of techniques at all centers. However,
because this study did not attempt to alter the routines of
each center, it might be a better reflection of the true
clinical practices taking place.
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