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level. The absolute and relative predictive perfor-
mances show the similar results as percentage pre-
diction errors.

The results suggest using TBW to predict steady-
state and post-steady-state blood CsA concentrations
and LBW to predict pre-steady-state blood CsA con-
centrations. The results indirectly support the concept
that CsA distribution obeys physicochemical princi-
ples.1

The estimation of pharmacokinetic parameters
using TBW might lead to favorable TBW predictions.
The facts that at pre-steady-state CsA might not ful-
ly distribute into fatty tissues and CsA concentration
might not be dominated by CsA metabolism might
lead to favorable LBW predictions.

The time of the continuous intravenous infusion was
not identical in each patient, because several patients
felt uncomfortable during infusion. Although the ages
were not comparable between females and males, we
did not consider this problematic because we were
mainly concerned with inter-method comparisons at
each age group. However, we hope to find patients at
different ages in future studies, so we can analyze the
integrity of CsA metabolism, which decreases with age,
better. We also hope to find seriously obese female
patients in future studies.
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Table 2. Percentage prediction errors.

Gender Obese situation kinetic state n TBW 75%AFDBW 50%AFDBW 25%AFDBW LBW

Female Non-obese pre-steady state 10 -15.8 (-39.6 – -5.0) -14.1 (-37.2 – -3.3) -12.3 (-34.5 – -1.5) -10.4 (-32.5 – 0.3) -8.5 (-30.4 – 2.3)
steady-state 70 19.3 (-20.6 – 37.2) 22.7 (-18.6 – 40.0) 27.0 (-16.5 – 42.3) 32.6 (-14.1 – 44.7) 34.9 (-10.2 – 48.3)
post-steady state 62 12.9 (-33.7 – 64.9) 15.7 (-32.8 – 66.9) 17.0 (-32.0 – 68.6) 18.3 (-31.1 – 73.6) 21.5 (-30.2-79.6)

Moderately obese pre-steady state 15 -22.2 (-28.6 – -13.8) -17.6 (-24.9 – -9.5) -12.4 (-20.9 – -4.9) -6.5 (-16.5 – 0.3) 0.3 (-11.5 – 6.9)
steady-state 89 22.1 (10.9 – 45.3) 28.8 (15.9 – 52.8) 34.9 (21.89 – 63.1) 42.4 (29.7 – 74.0) 50.8 (38.0 – 86.7)
post-steady state 65 28.1 (7.3 – 54.9) 33.9 (12.5 – 64.1) 40.3 (18.3 – 74.4) 47.3 (24.5 – 86.2) 55.5 (31.0 – 99.7)

Male Non-obese pre-steady state 29 -9.0 (-27.9 – -0.4) -6.8 (-26.9 – 1.8) -5.6 (-26.0 – 4.0) -3.5 (-24.9 – 6.4) -2.9 (-23.9 – 9.9)
steady-state 169 27.8 (9.2 – 45.4) 29.6 (10.9 – 48.2) 32.2 (12.5 – 50.9) 34.5 (14.6 – 53.2) 36.4 (16.5 – 55.5)
post-steady state 122 35.9 (13.1 – 60.3) 38.0 (15.2 – 62.9) 40.0 (17.5 – 65.4) 41.4 (19.2 – 67.4) 43.6 (20.5 – 70.3)

Moderately obese pre-steady state 30 -28.2 (-60.4 – -16.4) -25.2 (-57.9 – -12.2) -21.9 (-55 – -8.3) -18.3 (-54.1 – -4.1) -14.4 (-52.4 – 0.5)
steady-state 167 -6.5 (-36.2 – 24.8) -2.8 (-34.1 – 29.1) 1.5 (-29.7 – 33.8) 5.1 (-25.7 – 39.0) 9.8 (-21.3 – 45.9)
post-steady state 143 6.7 (-38.1 – 53.5) 11.1 (-34.3 – 60.3) 14.7 (-29.9 – 69.8) 22.9 (-25.9 – 78.8) 28.5 (-23.6 – 89.4)

Seriously obese pre-steady state 3 -37.7 (-39.5 – -18.6) -33.2 (-35.0 – -11.3) -27.8 (-29.8 – 2.7) -21.5 (-23.6 – 7.8) -13.9 (-16.2 – 20.9)
steady-state 14 3.9 (-16.6 – 19.5) 12.8 (-10.4 – 28.5) 23.4 (-3.1 – 38.9) 36.1 (5.4 – 51.1) 49.2 (15.6 – 68.1)
post-steady state 19 49.9 (16.4 – 74.4) 61.1 (27.7 – 87.5) 76.1 (41.3 – 103.3) 97.2 (58.3 – 127.7) 120.0 (78.2 – 153.8)

Data are presented as the median with interquartile range. n, number of comparisons.



478

number of samples on Bayesian and non-linear least-
squares individualization: a study of cyclosporin treat-
ment of haematological patients with multidrug resis-
tance. J Pharm Pharmacol 1998; 50:343-9.

8. Wu G, Baraldo M, Furlanut M. Calculating percentage
prediction error: a user’s note. Pharmacol Res 1995;
32:241-8.

9. Wu G. Calculating predictive performance: a user’s
note. Pharmacol Res 1995; 31:393-9.

10. Notari RE. Biopharmaceutics and clinical pharmaco-
kinetics. New York: Marcel Dekker, 1987:91.

Indolent lymphoproliferative disease of large
granular lymphocytes after lung transplantation

Sir,
Sequential assessment of peripheral blood lympho-

cyte subsets, useful for following post-transplantation
immune reconstitution and detecting infectious or
rejection episodes, also allows identification of lym-
phoproliferative disorders or unusual patterns in some
patients.1 We report the case of a lung transplant
recipient who has had, for over 7 years, a persistent
immunophenotypic pattern reminiscent of that
reported in LGL leukemia and lymphoproliferative dis-
eases of granular lymphocytes (LDGL).

DR, 55 years old, suffered from chronic respiratory
insufficiency due to panacinar emphysema with a1-
antitrypsin deficiency, which led to a single lung trans-
plant in February 1991. Post-transplant induction
immunosuppression was achieved by anti-lymphocyte
globulins (ALG; Thymoglobulin, Merieux, Lyon,
France), followed by a maintenance regimen of cyclo-
sporine, azathioprine and corticosteroids.

Three episodes of grade I acute rejection were treat-
ed by reinforced corticosteroids. Two episodes of
bronchiolitis obliterans were controlled by reinforced
immunosuppression including ALG treatment in the

second instance. Pulmonary function tests have
remained stable since.

Herpetic bronchitis was treated by acyclovir. CMV
seroconversion, observed concomitantly to the detec-
tion of CMV cellular inclusions in a transbronchial
biopsy, was treated by ganciclovir. Later, a CMV and
Pneumocystis carinii lung infection developed which
prompted treatment with ganciclovir and sulfametho-
xazole-trimethoprim. Antibiotic therapy was necessary
to clear several infectious episodes due to Haemophilus
influenzae, Aspergillus fumigatus and Pseudomonas aerugi-
nosa. Two epidermoid carcinomas developed in 1996
and in 1998; they were resolved after surgery and
chemotherapy.

Sequential immunophenotyping of PBL subsets was
performed in the same Immunology laboratory at reg-
ular intervals over 7 years (Figure 1) by flow cytometry
(Coulter Corporation, Hialeah, FL, USA; reagents from
Coulter Corporation and Immunotech, Marseille,
France). Post-transplantation and during immuno-
suppressive treatment, there was a progressive restora-
tion of the different subsets which had collapsed after
ALG treatment. From September 1992 on, however,
the level of T-cell subsets decreased severely to around
10%, i.e. absolute numbers of 0.11±0.053109/L, asso-
ciated with persistently high levels of CD57+ cells (mean
overall level out of ALG treatment 60.5±19%, 0.86±
0.393109/L). White blood cell and lymphocyte counts
remained within normal ranges, there being steady lev-
els of around 43109/L polymorphonuclear cells. Cyto-
logic examination consistently showed over 60% of typ-
ical large granular lymphocytes.

Extensive immunophenotypic studies demonstrat-
ed that the predominant population of CD57+ lym-
phocytes expressed surface CD7, CD2 and cytoplas-
mic CD3, but lacked CD5, CD3, CD4, CD8 and the
T-cell receptor. CD16 and CD94 were always present
but CD56 expression was only observed occasional-
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Figure 1. Follow-up of CD3+,
CD4+, CD8+ and CD57+ periph-
eral blood lymphocyte sub-
sets over 7 years following
lung transplantation.
AALLGG:: aannttii--llyymmpphhooccyyttee gglloobbuulliinn
ttrreeaattmmeennttss..
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ly. CD158a and b were not expressed by these cells.
Natural killer activity was normal.

This case report describes an unusual context for
the development of persistent NK lymphocytosis, i.e.
more than one year post-transplantation, after infec-
tious episodes not unusual in transplantation. This
patient differs from the 26 CD8–/CD4–/NKa+ cases
reported by Scott et al.,2 since nearly all lymphocytes
were LGL, yet the absolute counts were lower than
4.53109/L. NK-LGL leukemia3 can also be ruled out
in the absence of neutropenia, visceral involvement or
coagulopathy. The long term and indolent character
of this immunohematologic rarity is more reminis-
cent of the chronic NK cell lymphocytoses described
after infectious episodes by several authors,4,5 and
given diagnosis criteria by Semenzato et al.6 Accord-
ing to the latter, the patient described here appears
to be another case of the very rare post infectious low
count CD3– LDGL, only observed in 2 out of 195
patients by those authors. The indolent evolution of
this patient’s disease could be related to the immuno-
suppression he receives as rejection prevention, which
matches attempted therapeutic approaches in NK
lymphocytosis.3
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Colorectal cancer and HFE gene mutations

Sir,
Hereditary hemochromatosis (HH) is characterized

by an increased absorption of iron resulting in excess
deposition of this metal in parenchymal cells of the liv-
er, heart, and certain endocrine organs.1-3 Patients with
HH have an increased risk, in relation to their increased
iron stores, of suffering liver and esophageal cancer and
skin melanoma.4 The relative risk of subjects with mod-
erately high levels of serum transferrin saturation and
high serum ferritin (laboratory abnormalities similar to
those found in HH heterozygotes) suffering from colo-
rectal cancer is three times higher than in the normal
population.5,6

Whether HH heterozygotes have a higher incidence of
colorectal cancer is not known, although a slightly high-
er RR (1.28) in these subjects was found in one study.7

In 1996 Feder et al.8 identified a gene strongly linked
to HH, which is now known as HFE. A change in a sin-
gle base pair of this gene (C282Y) is clearly associated
with HH, and subjects who share a normal haplotype
with C282Y are considered heterozygotes for the dis-
ease.9 The relationship between a second genomic
change (H63D) and HH is currently unclear. We inves-
tigated both substitutions in 116 patients with colo-
rectal cancer and in 108 healthy subjects in order to
compare the frequencies of the substitutions and deter-
mine whether there is higher than expected proportion
of HH heterozygotes in patients with colorectal cancer. 

A total of 116 DNA samples which had been stored
at 4°C were thawed from a colorectal cancer  DNA
bank. DNA samples from 108 healthy blood donors
were used as normal controls. The distribution of sex-
es was similar in both groups (54.3% males in the can-
cer group, 57.4% males in the control group), but that
of age was heterogeneous (mean age 66.9 years in cas-
es vs 40 in controls, p <0.05). C282Y and H63D muta-
tions were screened for by using enzymatic digestion of
PCR products encompassing the mutation sites as
described elsewhere.10 The frequencies of mutations in
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Table 1. Genotype frequencies of mutations in the HFE gene
in patients with colorectal cancer anf healthy controls.

Genotypes Cases Controls
n=116 n=108

HH/CC 68 70
HH/CY 5 6
HD/CC 36 28
DD/CC 6 2
HD/CY 1 2
C282Y* 2.6 (1-5.5) 3.7 (1.6-7.2)
H63D* 21.1 (16.1-26.9) 15.7 (11.2-21.3)

*Allelic frequencies (%; 95%CI). Genotypes are given for aminoacid 63
(H63D)/aminoacid 282 (C282Y) of protein. CC/HH corresponds to the wild
type.




