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Sir: Tacrolimus (formerly known as
FK 506) is a potent immunosup-
pressive agent for the prevention
and treatment of allograft rejection
in organ transplant recipients [2].
The dosing of tacrolimus is compli-
cated by a narrow therapeutic range
between insufficient immunosup-
pression and toxicity [1, 3] and a
large inter- and intraindividual
pharmacokinetic variability. For ex-
ample, major individual dose ad-
justments are required when certain
antiepileptic or antibiotic drugs are
co-administered. Therefore, regular
monitoring of tacrolimus blood lev-
els is necessary to maintain effective
treatment and keep unwanted side
effects at a minimum.

When tacrolimus was introduced
into clinical medicine, recommend-
ed target trough blood concentra-
tions were 15-20 ng/ml; however,
with growing experience, recom-
mended target blood concentrations
have declined to 5-10 ng/ml for
most patients and they are even
lower in some cases [1]. Several
techniques are available to monitor
tacrolimus blood concentrations.
One frequently used is a monoclonal
antibody-based microparticle en-
zyme immunoassay (MEIA) pro-
vided by Abbott (Chicago, Il1.,
USA). The tacrolimus META
(“Tacro 1) was originally designed
with the old target concentrations in
mind. This has led to two major
problems at current dosing regi-
mens. Firstly, the precision of the
method at concentrations of less

than 10 ng/ml is poor. Secondly, the
assay is defined only for concentra-
tions of 5 ng/ml or more. Thus, for
many patients, this assay yields rela-
tively unreliable results.

Very recently, an improved ver-
sion of the MEIA (“Tacro I1”) has
been introduced. While this assay
uses the same monoclonal antibody,
the assay procedure has been al-
tered in various ways to improve
sensitivity (lower limit of detection
2 ng/ml) and precision. To evaluate
this modified assay, we have com-
pared the precision of both methods
over a range of tacrolimus concen-
trations and have also compared ap-
parent concentrations as deter-
mined by the two methods. All
measurements were performed ac-
cording to the manufacturer’s in-
structions, and the laboratory suc-
cessfully participated in the Euro-
pean Quality Assessment Scheme
for tacrolimus monitoring organized
by Dr. D. W. Holt (Analytical Unit,
St. George’s Hospital Medical
School, London, England).

The interday coefficients of vari-
ations of the Tacro 11 assay for blood
concentrations of 5, 11, and 21 ng/
ml, as determined on 20 consecutive
days, were 13.9 %, 10.5 %, and
11.2 %, respectively. To compare the
Tacro I and Tacro 11 assays, intraday
coefficients of variation were deter-
mined for both methods using a
quintuplicate measurement of each
sample. For this purpose, only blood
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samples with a mean concentration
of at least 5 and 2 ng/ml were in-
cluded for the Tacro I and Tacro 11
analysis, respectively. As expected,
the intra-assay coefficient of varia-
tion was inversely correlated with
the blood levels of tacrolimus for
both methods, i. e., highest in the
samples with the lowest blood levels
(Fig.1). In the range where both as-
says were tested (5-10 ng/ml), the
coefficient of variation was consid-
erably greater for the old than for
the new assay (15.5% £1.9% vs
43% +0.6%;n =11 each;

P <0.0001 in an unpaired, two-
tailed s-test; Fig.1).

The Tacro I assay has been vali-
dated against other monitoring
techniques [1]. Therefore, we vali-
dated the Tacro Il assay by compar-
ing results obtained in parallel with
the Tacro I and II tests. For this pur-
pose, 143 consecutive kidney trans-
plant patient samples were analyzed
in duplicate with each method. Of
these, only those 116 whose mea-
surements were above 5 ng/ml in the
Tacro I assay were included in the
correlation analysis. Values in the
Tacro I1 assay ranged between 3.9
and 30 ng/ml. Results from both as-
says were positively correlated with
only minimal deviations from the
line of identity [slope 0.839 £ 0.029
(95 % confidence interval 0.781-
0.897), Y-intercept 1.607 + 0.268,
0.8795; P < 0.0001; Fig.2]. A good
correlation between the two meth-
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Fig.2 Correlation between tacrolimus con-
centrations as determined in parallel by the
old (“Tacro I, y-axis) and the improved
(“Tacro IT”, x-axis) tacrolimus assay. Each
data point is the mean of a duplicate deter-
mination with each method. The insert
shows a magnification of the data with val-
ues of less than 10 ng/ml. Values with less
than 5 ng/ml and less than 2 ng/ml in the
Tacro I and Tacro II assay, respectively,
were excluded from the analysis since the
assays are not defined for that range.

n =116, 7 = 0.880, P < 0.0001

ods was also seen in the clinically
important range between 5 and
10 ng/ml (Fig.2, insert).

Based on these results, we con-
clude that the Tacro II assay is not
only more sensitive than its prede-
cessor but also provides greater pre-
cision over the whole range of ther-
apeutically relevant tacrolimus con-
centrations. Since both assays yield
virtually identical estimates of ta-
crolimus blood concentrations, it
does not appear necessary in clinical
practice to introduce a correction
factor when converting from the
Tacro I to the Tacro II assay in the
drug monitoring laboratory.
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