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In conclusion, urinoma is an uncommon complication of
idiopathic retroperitoneal fibrosis, which develops acutely
into unusual back pain. Either CT or magnetic resonance
imaging (MRI) should be considered to define the cause of
vague, non-specific and severe back pain or flank pain.
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Long-term effects of calcium antagonists on
augmentation index in hypertensive patients with
chronic kidney diseases

Sir,
In 2004, the Japanese Society of Hypertension recom-
mended calcium channel blockers (CCBs) as second line
drugs, with the renin–angiotensin (Ang) system (RAS) in-
hibitor as the first choice, for the treatment of hypertension
associated with chronic kidney disease (CKD). We reported
that augmentation index (AI) is related to proteinuria in
CKD patients, and that RAS inhibition preserves arterial
compliance in CKD [1,2]. However, the effects of CCBs on
arterial stiffness remain unclear among CKD patients.

A prospective comparative study was performed between
26 non-diabetic CKD patients treated with amlodipine and
27 patients on benidipine (supplemental methods). Patient

backgrounds including the prescription of the RAS in-
hibitor did not differ between groups (supplemental table).
Brachial blood pressure was controlled equally well in both
groups for a year (supplemental figure). A year later, body
weight (to 59 ± 11 kg, P < 0.05) and estimated glomerular
filtration rate (eGFR) were decreased, and AI was increased
without changes in proteinuria (Figure 1) in the amlodipine
group. However, in the benidipine group, either eGFR, body
weight or AI was not altered, but proteinuria was reduced.

In renal tissue, L-type calcium channels are only found in
afferent arterioles, while N-type and T-type calcium chan-
nels are localized in both afferent and efferent arterioles
[3]. Amlodipine blocks L-type and N-type calcium chan-
nels and dilates afferent arterioles much more than efferent
arterioles. In contrast, benidipine that inhibits L-type and
T-type calcium channels, dilates both afferent and effer-
ent arterioles and reduces glomerular pressure. We have
demonstrated that efferent arteriolar constriction is medi-
ated by inositol trisphosphate-induced calcium mobiliza-
tion and calcium entry through transient receptor potential
(TRP) channels [4]. T-type CCBs inhibited AngII-induced
calcium mobilization rather than calcium entry in efferent
arterioles [3]. TRP channels possess molecular similarity
with voltage-dependent calcium channels, but they lack the
structure of voltage-sensor, gating independently of volt-
age. It is possible that some CCBs including benidipine
inhibit calcium entry through TRP channels into efferent
arteriole.

Increasing AI elevates central blood pressure, worsening
glomerular hypertension, proteinuria, renal and cardiovas-
cular prognosis [1,2]. Although we would not deny the
other possibilities (supplemental discussion), benidipine
could reduce oxidative stress on arterial wall by decreasing
proteinuria. Albumin passed through slit diaphragm is ab-
sorbed by proximal tubular cells. Although a small amount
of protein is cleaved by acidification [5], oxidative process
is involved in dealing a large amount of protein, generating
reactive oxygen species that appear to leak from the kidney.
This escalation of AI should worsen glomerular hyperten-
sion further, forming a vicious circle of progressive kidney
damage [1,2].

Our results provided the evidence that benidipine may be
superior to amlodipine in renoprotection as the antihyper-
tensive additional to the RAS inhibitor when similar blood
pressure levels are attained. Furthermore, the present data
suggest that the influence on AI differs among types of
CCBs in patients with CKD.
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Fig. 1. Annual changes in urinary protein (UP, left panel), estimated glomerular filtration rate (eGFR, middle panel) and augmentation index (AI, right
panel). ∗P < 0.05 from zero. Significant decreases in UP (116 ± 93 to 82 ± 67 mg/g creatinine, n = 27, P < 0.005) and eGFR (53 ± 53 to 47 ± 49 ml/
min, n = 26, P < 0.01) were observed in the benidipine (open bar) and amlodipine groups (closed bar), respectively. AI (79 ± 14 to 84 ± 14, n = 26,
P < 0.05) and serum creatinine (3.8 ± 3.5 to 4.1 ± 3.6 mg/dl, n = 26, P < 0.01) were considerably increased in the amlodipine group.
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Potentially serious medication errors with a new
once-daily preparation of tacrolimus (AdvagrafTM)

Sir,
Tacrolimus is a widely used immunosuppressant drug in
solid-organ transplantation. A new once-daily formula-
tion (AdvagrafTM, Astellas, Tokyo) has been licensed in
Europe in 2007 and shown to be safe and efficacious [1,2].
It is conceivable that the new formulation offers an advan-
tage regarding compliance when compared to twice-daily
Tacrolimus (PrografTM, Astellas) although this remains un-
proven.

A 31-year-old renal transplant recipient with stable trans-
plant function [glomerular filtration rate (GFR) 27 ml/min]
was maintained on PrografTM 2.5 mg BD and prednisolone.
While participating in a teaching event in November 2008,
she produced a box of once-daily Tacrolimus (AdvagrafTM)
and stated that she had taken this ‘new’ drug twice daily
for 2 months. A mild rise in Tacrolimus blood levels was

noted although her GFR had remained stable. We prescribed
PrografTM and investigated the incident. It transpired that
she ordered repeat prescriptions through a web-based sys-
tem (EMISaccessTM, Egton Ltd, Leeds, UK). When up-
dating her medication, the GP had erroneously chosen
AdvagrafTM M/R (modified release) from the two options
for Tacrolimus that the software provided but maintained
treatment twice daily. AdvagrafTM had then been dispensed.
However, the patient had not read the package insert and
taken AdvagrafTM twice daily, as suggested by her medi-
cation plan, thus maintaining her previous total Tacrolimus
dose. In December 2008, we double-checked her medica-
tion again. It turned out that she now took Prograf 2 mg
BD and Advagraf 0.5 mg BD. Again, we rectified the error
while GFR and Tacrolimus levels remained stable.

We [3] and others [4] have previously voiced concern
regarding two different formulations of Tacrolimus being
available concurrently. This incident underpins our con-
cern. No untoward consequences have occurred, chiefly
because the patient took AdvagrafTM twice daily. Had she
taken the drug according to the package insert, and halved
her daily Tacrolimus dose, she may have sustained rejec-
tion and graft loss. Conversely, if transplant patients erro-
neously take AdvagrafTM twice daily, this may cause over-
immunosuppression and infection with a potentially fatal
outcome.

Various healthcare providers are involved in prescribing
the immunosuppression in transplant recipients. All of them
should be very aware of this potentially life-threatening is-
sue. We appreciate that Astellas takes this matter very seri-
ously and we understand that the company plans additional
warning labels on the package. Prescribing software should
feature similar warnings and should not allow treatment
with AdvagrafTM twice daily. Others, such as the health
authorities in Wales, have decided against AdvagrafTM

to avoid errors and because they feel that the drug does
not convey any particular advantage over PrografTM [5].
We have alerted general practitioners and begun to scru-
tinize patients on Tacrolimus. We consider approaching
all our transplant patients. Finally, we now provide an


