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Brief report

Low-dose erythropoietin is effective and safe in children
on continuous ambulatory peritoneal dialysis
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Abstract. Hypertension is one of the most important been demonstrated in children on continuous ambulatory
complications of erythropoietin (rHUEPO) therapy in dia- peritoneal dialysis (CAPD). SC injections are the preferable
lysis patients. In this study, the effect of two different do- route of administration [1]. However, there is no informa-
sage regiments of subcutaneous rHUEPO on blood pressut®n available about the safe dosage and the frequency of
[BP] was evaluated in 20 anemic children on continuousadministration required to increase hemoglobin to a desir-
ambulatory peritoneal dialysis (CAPD). Patients were able level without adverse effects [1—4]. The dose regimen
randomized to receive rHUEPO 50 U/kg, either once arecommended for hemodialysis patients can not be applied
week (group 1, 50 U/kg per week) or three times a weekto CAPD, as the response is exaggerated and the treatment
(group 2, 150 U/kg per week). At the beginning of the is associated with side effects that may limit its application
study, 8 patients in group 1 and 8 patients in group 2 werg3], with the development or aggravation of hypertension
on antihypertensive therapy. In group 1, the hematocritbeing the most important [1, 3, 5]. To assess the effect of
increased gradually and significantly from 18.98%.79%  rHUEPO treatment on blood pressure (BP) in children, we
to 30.1%t 1.62% after 6 months, while in group 2 it rap- investigated two dose regimens of SC rHUEPO treatment in
idly increased from 19.53%1.86% to 32.4%-1.11% 20 CAPD patients.

after 3 months. A significant increase in the mean arterial

BP was observed in group 2. Antihypertensive therapy had

to be increased in all of the 8 previously hypertensive pa-_

tients and had to be initiated in 1 of the 2 originally nor- Patients and methods

motensive patients in the same group. None of the patientl%atients Twenty anemic patients (13 males, 7 females) aged 5-16
In group 1 required a Cha.nge In anuhypertenswe medlca'years, (mean {0.552.93 F))/ears) who had béen clinically s%able on
tIO!’\. _We conclude _that during treatment with rHUEPO pre- CAPD for at least 3 months were enrolled in the study. Primary renal
existing hypertension and the dose of rHUEPO are the moSfiseases were reflux nephropathy (10 patients), urolithiasis (5 pa-
important risk factors for the development or worsening oftients), chronic glomerulonephritis (3 patients), hemolytic uremic
hypertension in children on CAPD, and gradual elevationsyndrome (1 patient), and amyloidosis (1 patient). Informed consent

of hematocrit by low-dose rHUEPO avoids the developmentVas obtained from the patients and/or their parents. No causes other
of severe hypertension than uremia accounted for the anemia. All patients had a hematocrit

(Hct) less than 24%, transferrin saturation more than 20%, and a serum
. . . . ferritin level at least 100ug/l before therapy. Ferrous sulphate
Key words: Continuous ambulatory peritoneal dialysis — (6—8 mg/kg orally three times a day) was administered to each patient.
Recombinant human erythropoietin therapy — HypertensiorPatients who had labile or uncontrolled hypertension were excluded.
Sixteen patients entered the study on continuous long-standing anti-
hypertensive therapy because of manifest hypertension. The drugs
preferentially used for treatment included calcium channel blockers,
angiotensin converting enzyme inhibitof3;blockers, and vasodila-
tors. Four patients had borderline BP without medication. CAPD re-
mained unchanged during the study, exchanging 30—-50 ml/kg of
1.36% and/or 2.27% dextrose solution four times daily.

Introduction

Correction of anemia by intravenous or subcutaneous (SCstudy designThe study group was observed for 3 months before in-
recombinant human erythropoietin (rHUEPQO) therapy hastiating rHUEPO therapy and then for 6 months after therapy was
begun. In the period prior to the study, 85% of patients required blood
- transfusions for symptomatic anemia. Patients were randomized to
Correspondence toF. Yalgnkaya, Gnar Sitesi 5. Blok No: 62, receive rHUEPO 50 U/kg, either once a week (Group 1, 50 U/kg per
Umitkdy, TR-06530 Ankara, Turkey week) or three times a week (group 2, 150 U/kg per week) SC into the
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35 therapy, whereas in group 2 it increased rapidly from
19.50% to 32.40%K<0.001) and all patients reached the
target Hct after 3 months (Fig. 1). None of our patients had
a Hct rise of more than 4% per 2 weeks during the study
period.

Mean arterial BP in group 1 increased gradually but not
significantly from 83 mmHg to 87 mmHg after 6 months of
therapy, but in group 2, in which the weekly dose of
rHUEPO was tripled, a statistically significan® < 0.05)

Group 2
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o
T
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201 rise in the mean arterial BP (from 85 mmHg to 101 mmHg)
was observed at the end of the 3rd month (Fig. 1). This
, ‘ increase occurred despite an increase in the dose and
TR 1 2 3 4 5 6 7 number of antihypertensive agents used. At the beginning
a Months of the study, 8 patients in group 1 and 8 patients in group 2
120 were on antihypertensive therapy because of manifest hy-
£ pertension. Antihypertensive therapy had to be increased in
€ 110} all of the 8 patients who were already on antihypertensive
Py medication prior to the study and had to be initiated in 1 of
21001 the 2 originally normotensive patients in group 2. Due to
e Group 2 , problems with the management of hypertension, rHUEPO
T 90 Group 1 therapy had to be discontinued for a short period in 4 pa-
2 tients (2 of whom had hypertensive encephalopathy) in the
T 80 ‘ same group. None of the patients in group 1 required a
2 change in antihypertensive medication.
c 70t After attainment of the target Hct after 3 months in
é group 2 and 6 months in group 1, the dose of rHUEPO was

60,5 5 s . . ' : s modified and adapted to an individual maintenance dose for
b L - each patient to achieve a stable Hct between 30% and 32%.
The dose ranged from 25 U/kg to 50 U/kg once a week and

Fig. 1. a Hematocrit tict) and b mean arterial blood pressure in  no significant increase in BP was noted in any of the pa-
groups 1 and 2 during recombinant human erythropoietin therapytiemS after dose modification
expressed as mean + Sb) and - SD (—) ’

Discussion

upper arm. There were 10 patients in each group. Patients of the tw . . . . .
randomized groups did not differ in age, sex, or underlying disease.q-he efficacy of rHUEPO in the amelioration of the anemia
The characteristics of the two groups at baseline were similar, with 20f chronic renal failure has been demonstrated in several
mean Hct of 18.98%: 1.79% and 19.53% 1.86% and a mean arterial  Studies [1-5, 7]. However, approximately 30%—35% of
BP of 82.46t 14.53 and 84.4%13.86 mmHg in groups 1 and 2, re- dialysis patients receiving rHUEPO develop hypertension
spectively. During the initial 12 weeks of therapy, the patients wererg 9]. The development of hypertension in previously
examined at the hospital twice or three times a week and then onc%ormotensive patients, or the worsening of pre-existing

every 2 weeks by one of the research physicians. BP was measureh . . he initiati dificati f
before and at 15-min intervals for 2 h after each rHUEPO injection. ypertension, may require the initiation or modification o

Hypertension was defined as BP greater than the 95th percentile foRNtinypertensive medication and may lead to significant
age as indicated by the Task Force on Blood Pressure Control irmorbidity [7, 10—12].
Children [6]. Mean arterial BP was calculated as systolic pressure plus  Qur data demonstrate that the children at greater risk of
2 x diastolic pressure divided by 3 [7]. Complete blood count was developing severe hypertension with high-dose rHUEPO
measured weekly by coulter counter. The target Hct was defined as afyq 5y are those with previous hypertension. This is con-
increase in Hct to 30%—32%. Serum iron and total iron binding ca- _. . '
pacity were determined every month. A complete serum chemistry: 'StenF with other studies [7, 10-12]. Alt,hOUQh several
profile and ferritin levels were assessed monthly. Statistical analysignvestigators [7, 11] have shown no correlation between the
was performed using Studenttstest. Differences were considered BP increase and the dose of rHUEPO or the rate of increase
significant if the P value was less than 0.05. Data were expressed agf Hct, others [10, 12] showed that the increase in BP was
meant SD. related to the dose of rHUEPO and the rate of Hct rise. In
our study, an increase in the mean arterial BP was observed
in both groups but severe hypertension occurred only in the
Results patients who were previously hypertensive and received
high-dose rHUEPO therapy (150 U/kg per week). Anti-
All 20 patients responded to the rHUEPO treatment with anhypertensive therapy had to be intensified in all of the 8
increase in the Hct level and none required blood transfupreviously hypertensive patients on high-dose rHUEPO
sions during the study period. The mean Hct in group ltherapy. No such change was required for the patients re-
increased gradually but significantly from 18.90% to ceiving rHUEPO weekly (50 U/kg per week). In our study,
30.10% P<0.001) after 6 months of 50 U/kg weekly pre-existing hypertension and the dose of rHUEPO seem to
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be the most important risk factors for the development or 4. Lui SF, Law CB, Ting SM, Lai KN (1991) Once weekly versus
worsening of hypertension in children on CAPD.
We conclude that during rHUEPO treatment careful

mo
pre

nitoring of BP is essential for children on CAPD with o
vious hypertension. In our patients, a clear dose-de-

pendent response was observed but the side effects were
also mainly related to the total amount of drug adminis-
tered. We believe that there is no need for a rapid correction

of anemia in children on CAPD with high-dose rHUEPO.
Gradual elevation of Hct by weekly administration of

rHUEPO is considered optimal for avoiding the develop-

me

nt of severe hypertension. Furthermore, weekly therapy

is effective, more convenient, and less expensive than
thrice weekly therapy.
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Detection of hepatitis B virus DNA and RNA in kidneys of HBV-related glomerulonephritis

K. N. Lai, R. T. H. Hg, J. S. Tam, and F. M. Lai

Glomerular deposition of hepatitis B virus (HBV) antigens are ob- The PCR findings were further confirmed by (a) Southern blot hy-
served in chronic HBsAg carriers with different glomerulonephritides bridization using a cloned HBV probe and (b) absence of PCR product
yet the etiologic role of HBV remains uncertain. We examined the following treating RNA with RNase or omitting the RT. It is plausible
paraffin section of kidney biopsies from 40 chronic HBsAg carriers that HBV DNA in renal tubules represents endocytosis of HBV DNA
with membranous nephropathy (MGN), mesangiocapillary glomeru-in the urinary filtrate and the HBV RNA extracted from kidney
lonephritis (MCGN) or IgA nephropathy (IgAN) for HBV DNA and  biopsies could derive from infiltrating cells bearing HBV RNA. Hence,
HBV RNA using in situ hybridization (ISH). Glomerular HBV anti- ISH with specific HBV core gene RNA probe was performed subse-
gens were present in all biopsies by immunofluorescence. HBsAg omuently. HBcAg RNA, localized in the nuclei and cytoplasm of glo-
HBcAg mRNA was also studied in RNA extracted from frozen renal merular and tubular cells, was detected in 56%, 20%, and 36% of renal
tissue using a two-step polymerase chain reaction (PCR) followingbiopsies in chronic HBsAg carriers with MGN, MCGN, and IgAN,
reverse transcription (RT). HBcAg DNA was not easily detected with respectively. Our findings indicate the presence of viral transcription in
ISH alone, but was readily found in 31 biopsies (78%) following PCR. glomerular cells and renal tubular epithelia, supporting an etiological
HBV DNA was detected mainly in the cytoplasm of proximal tubular role of HBV in some chronic HBsAg carriers who develop coexisting
epithelia but not in glomerular cells. HBsAg and/or HBcAg mRNA glomerulonephritides.

were detected by RT-PCR in extracted RNA from 13 biopsies (33%).



