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Abstract

Background/Aims: Lanthanum carbonate (LC, FOSRENOL®)
is an effective phosphate binder for which tolerability and a
safety profile have been reported in haemodialysis patients.
Patients from previous studies entered a 2-year extension,
enabling assessment of efficacy and safety for up to 6 years
of LC monotherapy. Methods: Patients from four previous
trials entered this study. Results: Ninety-three patients start-
ed the extension, with 22 entering a sixth year of LC treat-
ment. Two-thirds of all patients received LC doses of 2,250
or 3,000 mg/day. Reductions in serum phosphate and calci-
um X phosphate product were maintained for up to 6 years.
There were no new or unexpected adverse events (AEs), and
no increase in the incidence of events with increasing treat-
ment exposure. Over the complete duration of therapy,
treatment-related AEs occurred in 25.8% of patients and
were primarily gastrointestinal in nature. No clinically rele-
vant changes in liver function tests were observed and there
was no evidence of adverse effects on the liver, bone or the

central nervous system. Conclusions: LC monotherapy was

effective and well tolerated for up to 6 years with no evi-

dence of safety concerns or increased frequency of AEs.
Copyright © 2008 S. Karger AG, Basel

Introduction

Hyperphosphatemia is a common complication in pa-
tients with chronic kidney disease (CKD) stage 5 on he-
modialysis. Although dialysis and dietary restrictions are
capable of reducing serum phosphate to a limited extent,
the majority of patients will require additional treatment
with phosphate binders to reduce serum phosphate con-
centrations to the target range of 1.13-1.77 mmol/I (3.5-
5.5 mg/dl), as recommended in the 2003 Kidney Disease
Outcomes Quality Initiative (KDOQI) guidelines [1].

Lanthanum carbonate (FOSRENOL®, Shire Pharma-
ceuticals) is a highly effective phosphate binder. Preclini-
cal studies have shown that lanthanum binds phosphate
equally well at all relevant pH levels throughout the gas-
trointestinal tract [2, 3]. In short-term, placebo-con-
trolled clinical trials, lanthanum carbonate was signifi-
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cantly more effective than placebo in reducing serum
phosphate levels, with a safety profile similar to that of
placebo and a rapid onset of action within 1-2 weeks [4-
6]. In a 6-month, treat-to-target, comparative study of
lanthanum carbonate versus calcium carbonate, the ef-
ficacy and safety profile of the two agents were similar [7].
Lanthanum carbonate, however, was associated with a
substantially lower incidence of hypercalcemia [7]. The
efficacy and tolerability of lanthanum carbonate mono-
therapy in comparison with alternative phosphate-bind-
er therapy (which included calcium salts, sevelamer hy-
drochloride or aluminum, taken as monotherapy or com-
bination therapy) has now been demonstrated in studies
of up to 2 years” duration [8]. In addition, data from an
open-label study have shown that the efficacy and safety
profiles of lanthanum carbonate are maintained for up to
3 years of treatment; two-thirds of patients required a
dose of either 2,250 or 3,000 mg/day [9], which is equiva-
lent to three tablets per day (one during each meal).

Here, we present further data on the efficacy, tolerabil-
ity and safety of lanthanum carbonate obtained during
follow-up of patients who received long-term monother-
apy for up to 6 years. This is the longest treatment follow-
up of phosphate-binder therapy published to date.

Patients and Methods

Design

Patients from four previous studies received lanthanum car-
bonate in a final 2-year open-label extension (fig. 1). Study 1 was
a European, randomized, open-label, 6-month, comparative
study in which patients received lanthanum carbonate (n = 533,
up to 3,000 mg/day) or calcium carbonate (n = 267, up to 9,000
mg/day) [7]. This was followed by a 6-month noncomparative
phase (n = 518) during which lanthanum carbonate-treated pa-
tients continued to take their established maintenance dose, and
calcium carbonate-treated patients switched to lanthanum car-
bonate (375-3,000 mg/day). Patients could then enter a further
2-year extension (n = 161), the results from which (after 3 years of
lanthanum carbonate treatment) have been published [9]. This
study was subsequently extended for a total treatment duration of
up to 4 years. Study 2 was a European, randomized, open-label,
1-year, comparative study of lanthanum carbonate (n = 49, up to
3,750 mg/day) versus calcium carbonate (n = 49, up to 9,000 mg/
day) [10]. Study 3 was a US, 2-year, randomized, open-label com-
parative study of lanthanum carbonate (n = 682, up to 3,000 mg/
day) versus alternative phosphate-binder therapy (n =677) [8] and
study 4 was a 1-year, open-label extension to two previous US ran-
domized, double-blind, placebo-controlled studies (n = 77, up to
3,000 mg/day) [11].

Patients who were enrolled in this final extension continued
open-label treatment with lanthanum carbonate for up to an ad-
ditional 2 years. The extension could be entered by patients im-
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mediately on completion of their previous study or after a gap in
treatment. Those patients who had a gap started treatment on the
last dose of lanthanum carbonate that they received in their pre-
vious study, followed by titration visits as necessary. Patients from
study 1 who participated in all the extension phases could have
received up to 6 years’ lanthanum carbonate treatment.

Although serum phosphate targets were stipulated in the pro-
tocols of three of the original studies (<1.80 mmol/l [5.58 mg/dl]
in study 1 and <1.90 mmol/l [5.89 mg/dl] in studies 3 and 4), no
target serum phosphate level was specified for this final extension
study.

Patients

Male and female patients aged 18 years or older who partici-
pated in any of the four previous studies and who continued to
require treatment for hyperphosphatemia were eligible for this
open-label extension. Patients who withdrew from any of the pre-
vious studies before randomization, or who withdrew because of
an adverse event (AE) considered by the investigators to have a
possible relationship with lanthanum carbonate, were not eligi-
ble. Pregnant and lactating women were excluded, as were women
with childbearing potential who did not consent to use an effec-
tive method of contraception. The study was approved by the In-
dependent Ethics Committee and Institutional Review Boards,
and conducted according to International Conference on Harmo-
nization (ICH) Guidelines for Good Clinical Practice. Written
informed consent was obtained from all patients.

Endpoints

Patients were followed up every 3 months during the 2-year
extension. Efficacy and safety data are reported in conjunction
with that from the previous studies giving a total treatment dura-
tion of up to 6 years. Treatment exposure years were defined as:
year 1 = >0 to <I year of treatment; year 2 = 1 to <2 years; year
3 =2 to <3 years; year 4 = 3 to <4 years; year 5 = 4 to <5 years;
year 6 = =5 years. Efficacy endpoints included pre-dialysis serum
phosphate and calcium X phosphate product levels. The tolera-
bility and safety of lanthanum carbonate was assessed by record-
ing AEs and by monitoring laboratory values.

Results

Patient Disposition and Dosing

In total, 93 patients entered the 2-year, open-label ex-
tension: 52 from the USA and 41 from Europe (table 1).
These patients had been previously enrolled in studies of
lanthanum carbonate, therefore they entered this final
extension with variable total exposure times up to a
maximum of 4 years. As the four initial studies ended at
different times, there was a variable gap in treatment pri-
or to the start of the final extension study. Of the 93 pa-
tients enrolled in the study, 65 had a treatment gap of less
than 6 months between the last lanthanum carbonate
dose in their initial trial and entry into the 2-year exten-
sion.

Hutchison et al.



Lanthanum carbonate vs. calcium carbonate:
6-month treat-to-target followed by open-
label extension with lanthanum carbonate

(max. treatment duration: 3.5-4 years)

Lanthanum carbonate vs. calcium carbonate:
1-year comparative study
2-year comparative treat-to-target study

1 year open-label extension study to two

O Initial study
M 2-year extension study

Study 1

Study 2

Study 3

Study 4

Lanthanum carbonate vs. alternative therapy: [ | RN

previous randomized, double-blind, placebo-
controlled lanthanum carbonate studies

Fig. 1. Overview of study timelines feeding
into the 2-year extension.

At the end of the additional 2-year extension, 86 pa-
tients had received at least 2 years’ treatment with lantha-
num carbonate. A total of 56 had a treatment duration of
at least 3 years, 36 had a duration of at least 4 years and
22 of atleast 5 years. Over the complete duration of treat-
ment, the average daily dose of lanthanum carbonate was
at the two highest doses of 2,250 or 3,000 mg in 65.6% of
patients (table 2). At some point during up to 6 years
of lanthanum carbonate treatment, 77 patients received
vitamin D compounds; 46 patients had their dose ad-
justed.

The most common reason for patients not completing
the full extension phase was kidney transplant (table 3).
There were five deaths during the study and 10 immedi-
ately following discontinuation due to AEs. None of these
deaths were considered to be related to the study drug
and were consistent with the expected mortality in this
patient population [12].

Efficacy

Duringlanthanum carbonate treatment, even though
no target was specified, reduction of serum phosphate
(tig. 2) and calcium X phosphate product (fig. 3) levels
was successfully maintained for up to 6 years. Serum
phosphate (mean * SD) levels were 2.52 £ 0.68 mmol/
1(7.80 £ 2.10 mg/dl) at baseline, reducing to 1.77 * 0.55
mmol/1(5.50 = 1.70 mg/dl) after 6 months, 1.85 * 0.49
mmol/l (5.74 = 1.53 mg/dl) after 3 years (month 36),
and 1.69 * 0.38 mmol/l (5.23 * 1.19 mg/dl) after 5
years (month 60). The range of values at 6 years (month
72, 1.45-2.10 mmol/l [4.5-6.5 mg/dl]) was within the

Efficacy and Safety Profile of Lanthanum
Carbonate up to 6 Years
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Table 1. Demographics of patients entering the 2-year extension

UsS European  Total
patients patients
(n=52) (n=41) (n=93)
Age, mean * SD,years 54.5Xx152 51.7%x13.0 53.2%x143
Sex
Male 36 (69.2%) 28(68.3%) 64 (68.8%)
Female 16 (30.7%) 13 (31.7%) 29 (31.2%)
Ethnic origin
Black 24 (46.2%) 0 24 (25.8%)
Caucasian 21(40.4%) 40 (97.6%) 61 (65.6%)
Hispanic 7(13.5%) 0 7 (7.5%)
Other 0 1(24%)  1(1.1%)
Table 2. Lanthanum exposure by total daily dose
Treatment Patients
year
750 mg 1,500 mg 2,250 mg 3,000 mg total
Year 1 5(5.4) 27(29.0) 36(38.7) 25(26.9) 93(100.0)
Year 2 5(5.4) 26(28.0) 36(38.7) 25(26.9) 92(98.9)
Year 3 5(5.4) 25(26.9) 34(36.6) 22(23.7) 86(92.5)
Year 4 1(1.1) 18(19.4) 22(23.7) 15(16.1) 56 (60.2)
Year 5 1(1.1) 13(14.0) 12(12.9) 10(10.8) 36(38.7)
Year 6 1(1.1) 9(9.7) 6 (6.5) 6 (6.5) 22(23.7)

Treatment exposure years were defined as: year 1 = >0 to <1
year of treatment; year 2 = 1 to <2 years; year 3 = 2 to <3 years;
year 4 = 3 to <4 years; year 5 = 4 to <5 years; year 6 = =5 years.

Figures in parentheses are percentages
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Fig.2. Mean (= SD) serum phosphate levels throughout treatment
with lanthanum carbonate (n = number of patients in the study
at specified month).

Table 3. Reasons for withdrawal (total patients, n = 93)

61 (65.6%)
16 (17.2%)
14 (15.1%)
5 (8.2%)
13 (14.0%)
12 (19.7%)
1(1.1%)

Number of patients who discontinued
Received kidney transplant

Other reasons®

Death

Withdrew consent

Adverse event

Protocol violation

* ‘Other reasons’ included: study ended after 1 year as per the
original protocol (n = 4), problems with dialysis centre access
(n = 3), non-compliance (n = 3), pregnancy (n = 1), pre-existing
medical condition (n = 1), entered study prior to informed consent
approval (n = 1) and lack of efficacy (n = 1).

range seen at earlier time points (e.g. month 36, 1.10-
3.27 mmol/l [3.28-10.13 mg/dl]). Because treatment
practices and goals are known to differ between the
USA and Europe, these cohorts were also analyzed sep-
arately. Mean serum phosphate levels at baseline were
2.45 £ 0.48 mmol/l (7.61 £ 1.48 mg/dl) in US patients
and 2.60 = 0.87 mmol/l (8.05 * 2.69 mg/dl) in Euro-
pean patients. At 4 years (month 48), levels were 1.65 +
0.46 mmol/1 (5.12 = 1.44 mg/dl) in US patients and 1.91
* 0.47 mmol/l (591 * 1.45 mg/dl) in European pa-
tients.
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Fig. 3. Mean (+SD) serum calcium X phosphate product levels
throughout treatment with lanthanum carbonate (n = number of
patients in the study at specified month).

Opverall calcium X phosphate product levels were 5.66
+ 1.53 mmol?/1 (70.2 * 19.0 mg?/d1?) at baseline, reduc-
ing to 4.07 * 1.23 mmol?/1? (50.4 * 15.2 mg?/d1?) after
6 months, 4.33 *+ 1.17 mmol?/1? (53.75 * 14.51 mg*/d1?)
after 3 years (month 36) and 4.04 * 0.91 mmol?/d1*(50.05
+ 11.30 mg?/d1?) after 5 years (month 60). The range of
values at 6 years (month 72, 3.83-5.64 mmol?/1* [46.4-
68.2 mg?*/d1%]) was within the range seen at earlier time-
points (e.g. month 36, 2.40-7.48 mmol*/dI*> [29.5-92.7
mg?/d12]). In US and European patients, baseline calcium
X phosphate product levels were 5.43 * 1.03 mmol?/12
(674 £ 12.7)and 5.96 * 1.98 mmol?/12(73.9 + 24.5mg?/
d1?), respectively. At 4 years (month 48), calcium X phos-
phate product levels were 3.82 * 1.35 mmol?/1? (47.4 *
16.8 mg?/d1?) in US patients and 4.63 * 1.24 mmol?/I?
(574 * 15.4 mg?*/dl?) in European patients.

Safety Profile and Tolerability

There were no new or unexpected AEs, or any increase
in the incidence of AEs with increasing exposure to lan-
thanum carbonate over long-term treatment (up to 6
years). The most common AEs occurring at any point
during the treatment period were episodes of myalgia in
48 patients (51.6%), nausea in 46 patients (49.5%), hypo-
tension in 39 patients (41.9%) and ‘influenza-like symp-
toms’ in 38 patients (40.9%). There was a low incidence of
hypercalcemia in 5 patients (5.4%) and hypocalcemia
(mostly transient) in 10 patients (10.8%).

Hutchison et al.
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Fig. 4. Patients with treatment-related adverse events by year of
lanthanum carbonate exposure.

During the total treatment period, AEs that were con-
sidered by the investigators to be related to lanthanum
carbonate treatment occurred in 24 patients (25.8%), with
the most common being gastrointestinal in nature (main-
ly nausea, diarrhea and flatulence). Because there are
known cultural, demographic and regional medical dif-
ferences between the USA and Europe, AEs were also as-
sessed separately in these cohorts. Treatment-related AEs
of the gastrointestinal tract occurred in 8 patients in the
US cohort (15.4%) and in 11 patients (26.8%) in the Euro-
pean cohort. No gastrointestinal events were reported in
US patients after 3 years of lanthanum carbonate expo-
sure, or in European patients after 4 years of exposure
(fig. 4). Overall, there was no evidence of any increase in
the incidence of treatment-related AEs with increasing
exposure.

There was one serious treatment-related AE, but it did
not cause the patient to withdraw from the study. This
was a case of worsening gastritis in a 51-year-old man
from Germany who had a previous history of gastritis,
abdominal-wall abscess and peritonitis. He had received
lanthanum carbonate for almost 5 years and at the time
of the event was receiving a dose of 3,000 mg/day.

There were 12 AEs that led to discontinuation and 10
of them resulted in death. AEs leading to death included
myocardial infarction, heart failure, sepsis, cerebral hem-
orrhage, anoxic brain damage and voluntary discontinu-
ation of dialysis. The other two events leading to with-

Efficacy and Safety Profile of Lanthanum
Carbonate up to 6 Years

drawal were dyspepsia and elevated liver function tests
(believed to be secondary to liver hemangiomas). None of
the AEs leading to withdrawal were considered to be re-
lated to treatment.

The median plasma lanthanum level at baseline (i.e.
before lanthanum carbonate treatment in initial studies)
was 0.0 ng/ml (range: 0.0-0.2 ng/ml). This rose to 0.3 ng/
ml (range: 0.0-4.2 ng/ml) after 6 months of lanthanum
carbonate treatment and was in the range of 0-13.9 ng/ml
over the total treatment duration. The relatively high
number of 13.9 ng/ml was due to an outlying value in a
patient who had this level recorded at a single study visit
(after 18 months of lanthanum carbonate treatment).
Apart from an additional value of 4.0 ng/ml recorded af-
ter 12 months of treatment, all other samples collected
from this patient (over 48 months of treatment) showed
plasma lanthanum levels of 0.6-1.0 ng/ml. Over the total
treatment duration (574 measurements from 93 patients),
plasma lanthanum levels greater than 2.0 ng/ml were re-
corded on only 15 occasions, and levels greater than 4.0
ng/ml on only 4 occasions (highest value other than the
outlier was 4.3 ng/ml).

No clinically relevant changes in liver enzymes (aspar-
tate aminotransferase and alanine aminotransferase)
and bilirubin levels were observed at any time during
treatment with lanthanum carbonate (table 4). There was
a low incidence of liver and biliary system AEs reported
during the observation period (table 5) and no event was
considered likely to be related to treatment.

No adverse effects on levels of hematological labora-
tory parameters, including serum hemoglobin, hemato-
crit and mean cell volume, were noted after up to 6 years
of treatment.

Serum levels of calcium, parathyroid hormone (PTH),
bone-specific alkaline phosphatase and osteocalcin gen-
erally remained stable over the treatment period (table 6).
There was a low incidence of fractures and bone-related
musculoskeletal AEs. Over the total treatment duration,
fractures were reported in only 4 patients (4.3%).

Only two central and peripheral nervous system AEs
were considered likely to be related to treatment. These
were episodes of headache (one in each of 2 patients) that
occurred in the first year of lanthanum carbonate expo-
sure. Both events resolved with continuing treatment
with lanthanum carbonate. Overall, AEs relating to the
central and peripheral nervous systems occurred in 67
patients (72.0%) during the total treatment duration. The
most common of these were headache and dizziness, and
no increase in incidence occurred with increasing expo-
sure to treatment.

Nephron Clin Pract 2008;110:c15-c23 cl9



Table 4. Levels of liver enzymes (aspartate aminotransferase [AST], alanine aminotransferase [ALT]) and bili-
rubin in patients receiving lanthanum carbonate for up to 6 years

Month Baseline 12 24 36 48 60 72
AST, U/l
n 46 50 46 18 33 22 5
Mean 17.2 20.5 18.7 17.2 16.8 17.9 15.8
Median 17.0 18.0 18.0 15.0 17.0 17.5 18.0
Range 3-46 6-131 6-53 0-34 5-33 7-43 12-18
ALT, U/l
n 87 89 85 49 35 22 5
Mean 17.3 17.9 18.3 18.5 17.3 20.4 16.6
Median 14.0 15.0 17.0 17.0 17.0 16.0 16.0
Range 4-96 3-57 6-61 5-58 2-64 8-40 11-25
Bilirubin, pmol/l
n 88 89 84 49 35 22 5
Mean 6.48 6.74 6.82 7.76 6.00 4.82 4.45
Median 6.02 6.84 6.72 7.51 5.13 3.42 3.42
Range 3.4-13.2 3.4-13.7 3.4-13.9 3.4-17.6 3.4-17.1 3.4-8.6 3.4-8.6

Discussion

The mortality and morbidity of patients with CKD
stage 5 have improved as a result of advances in dialysis
treatment and our understanding of the pathophysiology
of uremia. However, the average survival for dialysis pa-
tients aged 50-54 years is still less than 6 years, and this
falls to less than 48 months in patients aged 65 years and
over, unless they undergo renal transplantation [12]. The
long-term efficacy, tolerability and safety profile of phos-
phate binders is clearly of great importance, but such
studies are difficult as fitter patients tend to be trans-
planted and those that are less fit may die prematurely.
Concern has been expressed about the possibility of lan-
thanum accumulation with long-term use [13]. Plasma
lanthanum levels remained low over up to 6 years of lan-
thanum carbonate treatment, and were of similar magni-
tude (~1 ng/ml) to the levels observed in previous trials
of shorter duration [9]. While there has been debate about
the value of monitoring plasma lanthanum levels [14, 15],
there was no evidence of exposure-related adverse effects.
The patients who completed our study are a self-selected
group and therefore conclusions should be drawn with
caution. However, there is no reason to suggest that this
group would be protected from lanthanum accumulation
if it were occurring and our data demonstrated that treat-
ment for up to 6 years was not associated with any dis-
cernable adverse effects.
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Overall, the results from this present long-term fol-
low-up of dialysis patients receiving lanthanum carbon-
ate indicate that the efficacy, tolerability and safety pro-
file of treatment may be maintained for up to 6 years. The
type and frequency of adverse events over up to 6 years of
treatment was as expected given that dialysis patients
typically suffer from multiple co-morbidities and receive
several different medications. Importantly, there was no
increase in the frequency of treatment-related AEs with
increasing exposure, there were no new AEs (those not
previously reported in 1- to 2-year comparative studies
with lanthanum carbonate), and there were no unexpect-
ed or clinically significant findings on laboratory bio-
chemical and hematological tests.

Two-thirds of patients in this study received the high-
est lanthanum carbonate doses of either 2,250 or 3,000
mg/day. At these doses, up to 6 years of lanthanum car-
bonate treatment in this long-term follow-up was not as-
sociated with any clinically relevant effects on the liver,
bone, central nervous system or any other body system.
These results are consistent with previous clinical and
preclinical studies involving lanthanum [10, 13, 16-24].

This is the longest study published to date on the con-
tinued administration of phosphate-binder therapy. A 3-
year study of calcium carbonate, published in 1993, re-
ported an initial control of serum phosphate levels but a
constant, effective phosphate reduction could not be
achieved when treated over the long term [25]. Although
the primary purpose of the long-term follow-up reported

Hutchison et al.



Table 5. Patients with liver and biliary system adverse events over 6 years of lanthanum carbonate treatment: no event was considered

likely to be related to lanthanum carbonate treatment

Number of patients Year 1 Year 2 Year 3 Year 4 Year 5 Year 6

(%) at beginning

of year US EU US EU US EU UsS EU US EU US EU
(n=52) (n=41) (n=51) (n=41) (n=46) (n=40) (n=17) (n=39) (n=1) (n=35) (n=0) (n=22)

Cholelithiasis 1(1.9) 1(2.6) 2 (5.7)

Hepatic enzymes increased 1(2.4) 1(2.9)

Hepatitis cholestatic 1(2.4)

Hepatomegaly 1(1.9) 1(2.0)

GGT increased 1(2.0) 2(4.3)

GGT = Gamma-glutamyltranspeptidase. Treatment exposure years were defined as: year 1 = >0 to <1 year of treatment; year 2 = 1
to <2 years; year 3 = 2 to <3 years; year 4 = 3 to <4 years; year 5 = 4 to <5 years; year 6 = 25 years. Empty cells indicate no events ob-

served.

Table 6. Serum levels of calcium, parathyroid hormone (PTH), bone-specific alkaline phosphatase and osteocalcin in patients receiv-

ing lanthanum carbonate for up to 6 years

Baseline 12 months 24 months 36 months 48 months 60 months 72 months

Calcium, mmol/I?

n 93 90 85 49 36 22 5

Mean 2.27 2.38 2.39 2.35 2.40 2.39 2.54

Median 2.30 2.40 2.40 2.35 2.39 2.43 2.48

Range 0.90-3.15 1.40-2.95 1.80-2.88 1.70-2.65 1.76-2.80 2.03-2.73 2.28-2.78
PTH, ng/l

n 87 71 65 33 33 18 3

Mean 224 261 205 244 212 246 408

Median 147 219 155 190 165 201 425

Range 7-1,404 9-981 17-621 52-706 0-791 28-654 161-639
Bone-specific alkaline phosphatase, ng/ml

n 44 46 45 18 33 18 4

Mean 21.6 29.1 25.8 28.8 254 30.5 25.2

Median 15.2 17.6 17.9 16.2 15.8 22.0 27.8

Range 2.8-105.9 4.0-306.8 3.7-83.7 5.4-80.0 5.7-169.7 6.8-102.4 13.2-32.0
Osteocalcin, nmol/IP

n 43 47 45 17 35 20 5

Mean 58.04 50.66 59.32 57.10 43.44 59.29 99.24

Median 29.82 36.90 42.75 41.88 29.53 43.30 106.02

Range 6.07-244.19 5.63-213.58 3.69-198.19 14.59-211.19  3.73-123.53 10.19-129.46  23.94-166.62

2 To convert to mg/dl, multiply by 4.0; ° to convert to ng/ml, multiply by 5.85.

here was to provide additional data on the tolerability and
safety profile of lanthanum carbonate treatment, efficacy
was also monitored throughout. The results show that
control of serum phosphate and calcium X phosphate
product levels can be maintained for up to 6 years of

Efficacy and Safety Profile of Lanthanum
Carbonate up to 6 Years

treatment. Serum PTH levels also generally remained
stable over up to 6 years of treatment. These data suggest
that lanthanum carbonate can be used in combination
with vitamin D to maintain control of PTH levels over
the long term.
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In the present study, serum calcium levels during
treatment with lanthanum carbonate were stable over
time and a low incidence of hypercalcemia (5.4%) was ob-
served. A lower incidence was reported in study 1, in
which hypercalcemia was reported as an AE in 0.4% of
patients receiving lanthanum carbonate compared with
20.2% of those receiving calcium [7]. Our results for lan-
thanum carbonate are consistent with study 1 given the
different treatment durations (6 years vs. 6 months).

Clinical trials with a ‘treat to target’ design have shown
that lanthanum carbonate has similar efficacy to alterna-
tive phosphate-binder therapy (which has included
sevelamer hydrochloride) [7, 8], whereas in vitro studies
have shown that lanthanum carbonate has a higher bind-
ing affinity and specificity for phosphate when compared
both with calcium-based binders and sevelamer hydro-
chloride [2, 3]. Thus, lanthanum carbonate has the poten-
tial to reduce tablet burden in patients with hyperphos-
phatemia. Two-thirds of patients enrolled in this long-
term follow-up received a maintenance lanthanum
carbonate dose of either 2,250 or 3,000 mg/day, which is
equivalent to one 750 or 1,000 mg tablet during each meal
for a total of three tablets per day.

The study is not without limitations, the most impor-
tant of which is the open-label design, which therefore
contains inherent bias. The patient cohort was an en-
riched selection in that they chose to stay on this treat-
ment. As with any long-term follow-up, interpretation of
the results is also limited by the small number of patients
remaining in their sixth year of treatment, which is ex-
pected given the current life expectancy of dialysis pa-
tients. Despite these limitations, however, these data show
that lanthanum carbonate exposure of up to 6 years was
not associated with adverse safety issues and demonstrate
that effective, well-tolerated, long-term phosphate-binder
treatment can be achieved with lanthanum carbonate.

Conclusions

Lanthanum carbonate reduced and maintained con-
trol of serum phosphate and calcium X phosphate prod-
uct levels for up to 6 years of treatment. Lanthanum car-
bonate was well tolerated, with no new or unexpected
AEs reported. No increase in the incidence of treatment-
related AEs occurred with increasing exposure to lantha-
num. There was no evidence of adverse safety concerns
after long-term lanthanum carbonate treatment in any
body system, including the hepatic system, bone and cen-
tral nervous system.
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In the above article by A.J. Hutchison et al. titled ‘Long-term efficacy and safety pro-
file of lanthanum carbonate: results for up to 6 years of treatment’ [Nephron Clin Pract
2008;110:c15-c23], two of the percent values in table 3 should be changed. Under the
heading death it should read 5.4% and for adverse event it should be 12.9%.
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