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Abstract:

Background: Anemia is a major feature of chronic kidney disease (CKD). Additionally, secondary
hyperparathyroidism (SHPT) has been associated with anemia in uremic patients. Administration
of active vitamin D metabolites like alfacalcidol is established for PTH suppression and may also
play a role in hematopoiesis. Aim:To investigate the effect of alfacalcidol on anemia and SHPT with
end stage renal failure patients underwent hemodialysis. Subjects and Methods: In the present
study 17 anemic patients over 15years, with serum level of PTH greater than 500pg/ml. The study
was carried out by means of data collection and analysis of serum parathyroid hormone (PTH) and
hemoglobin (Hb) levels in these patients. Results: Low serum PTH levels were detected in uremic
patients treated with alfacalcidol. Also, in these patients, Hb levels increased. Serum PTH and Hb
levels were inversely correlated. Conclusions: High-dose alfacalcidol can decrease serum PTH levels

and elevate Hb level in uremic patients showing considerable resistance to Epoetin.
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Introduction:

Many patients treated using hemodialysis
remain anemic despite exogenous erythro-
poietin therapy, suggesting that the ane-
mia experienced by these patients is multi-
factorial. Iron deficiency, infection, inflam-
mation, and malnutrition have been impli-
cated in this process. Additionally, second-
ary hyperparathyroidism (SHPT) has been
associated with anemia in adults®.

Patients with severe SHPT show consid-
erable resistance to Epoetin (Epo), partly
because of replacement of the cellular
components of the bone marrow by fi-
brous tissue®. In case of unexplained re-
sistance to Epo, investigation of SHPT is
strongly recommended, with measurement
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of serum parathyroid hormone (PTH), cal-
cium and phosphate levels. Treatment of
severe SHPT consists of active vitamin D",
So many studies suggested that PTH
may participate in the genesis of the ane-
mia of uremia through at least three path-
ways. These include inhibition of erythro-
poiesis, shortening survival of RBCs and
inducing fibrosis of bone marrow cavity in
some stage of renal failure. A possible
fourth mechanism through which PTH may
contribute to the anemia of uremia is its
effect on platelets. PTH inhibits platelet
aggregation and, as such, may play an im-
portant role in the genesis of the bleeding
tendencies and the consequent blood loss
in uremia®. Administration of active vita-
min D metabolites like alfacalcidol is an es-
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tablished treatment in end-stage renal fail-
ure®. Alfacalcidol not only plays a central
role in calcium and phosphate homeosta-
sis, but also control the expression of many
genes in many biological actions®. Also
Alfacalcidol may also play a role in hemato-
poiesis by acting directly on the progenitor
cells or via stromal cells, enhancing the
production of stimulatory factors®. The
current study had investigated the effect of
alfacalcidol on anemia and SHPT with end
stage renal failure patients underwent he-
modialysis.

Subjects and methods:

Study Population:

This study Included 17 Patients with end
stage renal disease (ESRD) on regular he-
modialysis in Suez Canal University Hos-
pital, Ismailia. 9 of them were males and 8
were females. There ages were between
15-65 years. There serum level of intact PTH
(iPTH) was greater than soopg/ml and with
hemoglobin level less than 11g/dl. None of
these patients had non-renal cause of
anaemia, took blood transfusions in the
previous six months or had previous
parathyroidectomy.

All patients received alfacalcidol i.v
(6pg/week). For the first two weeks all pa-
tients received 3ug two times/week admin-
istered after the first and the last dialysis
session. Doses of alfacalcidol were in-
creased when necessary to obtain a de-
crease in PTH (the maximum dose used
was 14pg/week), with careful control of
ionized Ca. Recombinant human erythro-
poietin therapy was administered from 12.5
to 50 U/kg/wk subcutaneously for at least
four months and also during the study?.
Methods of Data Collection:

All patients included in the study were
submitted to questionnaire (by personal
interview), arterial blood pressure meas-

urement and laboratory investigations in-
cluding: serum PTH, Hb levels, serum Ca
and serum P monthly, serum iron, serum
ferritin, Transferrin Saturation quaternary.
All were examined by collecting blood
sample for each patient in fasting state be-
fore dialysis.

Statistical Analysis:

Data were analyzed using statistical pack-
age for social science (SPSS) program
(windows version number 10).Descriptive
statistics (means, SE, and percent) were
used to describe demographic data. Com-
parisons between the results before and
after the study were performed using in-
dependent samples t-test. Data were con-
sidered statistically significant with a P val-
ue < 0.05.

Results:

The study clearly shows the positive impact
of high dose alfacalcidol on anemia and
SHPT in ESRD patients with a good iron sta-
tus and efficacious dialysis parameters. The
results of the present study showed that
there were a statistically significant de-
crease in the mean values of iPTH levels
between after and before treatment with
high dose of alfacalcidol i.v. p<o.05) (Fig-
ure.1).

Also there were significant increase in
the mean values of the serum Ca with no
significant change in the mean values of
the serum P after four months of treat-
ment (p>0.05) (Figure.1). Comparing the
results of laboratory data for Hb before
and after administration of alfacalcidol for
treatment of SHPT, it was found that Hb
showed a significant increase after treat-
ment (p<0.05) (Figure.1). Also there was a
significant decrease of S. Ferritin and TSAT
(%) after the study (Figures 2, 3).
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Figure 1: The change on Mean of PTH (pg/mL), Ca (mg/dL), P (mg/dL) and HB

(g/dl) before and after treatment

500+

4004

3004

2004

1004

(Jwy/Bu) uniiey wnias ues|y

Before After 4 monthes

|DBef0re Bl After 4 monthes |

Figure 2: The change on serum ferritin (ng/ml)
and after treatment

Discussion:

Hyperparathyroidism and anemia have
been associated with uremia for many
years. PTH has been considered as a uremic
toxin which could interfere with the al-
ready altered hematopoiesis in dialysis pa-
tients®. SHPT can exacerbate anemia in
CKD and particularly dialysis patients by
several potential mechanisms. These in-
clude a direct toxic effect of PTH on eryth-
ropoietin synthesis, as well as on red blood
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Figure 3: The change on serum TSAT% before
level before and after treatment

cell production and survival toxic effect on
bone marrow erythroid progen-itors, and
an indirect effect via the induction of mar-
row fibrosis and interference with erythro-
poiesis(9). Several reports clearly showed
an improvement in anemia after PTX(),
Treatment of severe SHPT consists of
active vitamin D metabolites or PTX, alt-
hough the marrow fibrosis, if present, may
be irreversible. The finding of a progressive
inability of the bone marrow to respond to
Epo treatment with higher levels of PTH
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suggests the importance to prevent meta-
bolic bone disease. Moreover, there are
several reports of a beneficial action on Hb
levels of an effective treatment of
hyperpara-thyroidism®™>. Other mechanism
depended on that steroid has been report-
ed to be of therapeutic value in anemia of
CKD, but it is difficult to use because of its
side effect especially in children and also it
was found that alfacalcidol is suspected to
have anabolic steroid like effect on ane-
mia(™.

According to our study, low serum
iPTH levels were found in patients treated
with high dose of alfacalcidol i.v. Also there
were significant increase in the mean val-
ues of the serum Ca and no significant
change in the mean values of the serum P
after the study. These findings are sup-
ported by others who found that
Alfacalcidol significantly decreased the lev-
els of iPTH and produced a slight increase
in serum Ca and P levels™ ), Thus this
treatment can be utilized in those patients
with significant operative risk factors to
delay or even to avoid surgery.

We also found that, Hb levels showed
significant increase after treatment and
also there were significant decrease of S.
Ferritin and TSAT(%) after the study, indi-
cating good iron status before the study
and depleted during the study improving
the calculated and measured parameters of
anemia. These findings were similar with
those reported by others®*'> who report-
ed a reverse correlation between iPTH and
Hb. These, among other factors, contribute
to the severity of anemia in these patients.
Conclusion: High-dose of alfacalcidol is effi-
cient in treatment of SHPT as it decreases
PTH levels and has a direct effect on serum
calcium levels. Also alfacalcidol is efficient
in anemic patients in ESRD as it has a direct
effect on erythropoietic cells increasing Hb
level. Finally, we recommend using high
dose of alfacalcidol i.v. in anemic patients

with ESRD to decrease the dose of Epo to
maintain Hb levels thus avoiding high cost
of the therapy. And also alfacalcidol treat-
ment can avoid repeated blood transfusion
for these patients.
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