
Letters to the editor

generally observed in our patients with SSc'0
but were not, however, present in the high
titres characteristically associated with the
vasculopathy of the antiphospholipid syn-
drome. In our laboratory such patients
would typically have IgG levels in excess of
50 units/ml.

In conclusion, vasculitis was an important
factor in the pathogenesis of our patient's
disease, and the possibility of vasculitis
should be considered in patients with SSc,
especially in those with atypical clinical
features. Necropsy findings suggested that
treatment with steroids and immuno-
suppressants did suppress this vasculitis but
was unable to prevent the progressive
deterioration in the patient's overall
condition.
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in cerebrospinal fluid (CSF) and in magnetic
resonance imaging (MRI) that resembled
neuro-Behcet's disease. The laboratory
findings from CSF and MRI from the first
case (a 39 year old man) are shown in the
table and figure. He experienced recurrent
oral ulceration beginning in 1963. After 19
years, he also developed genital ulcers and
erythema nodosum, uveitis of both eyes and
Behqet's disease was diagnosed. Therapy
with various doses of colchicine, cyclophos-
phamide, prednisolone, and cyclosporine was
ineffective.

Starting in April 1991, FK506 (6 mg/day)
was added to the prednisolone regime
(5 mg/day), which he had been receiving
continuously since 1982. In October 1991,
he began to experience general fatigue,
headache, and high fever. Dizziness and
arthralgia began on 3 December and nausea
on 20 December. He vomited three days later
and was admitted to our hospital the next
day. An increase in the number of cells,
protein concentration, and Q albumin in
CSF, and an area of high signal intensity on

the T2-weighted images in the pons and right
cerebral peduncle on MRI were revealed at
the time ofadmission. But weekly or biweekly
examination of CSF and MRI repeated after
admission showed gradual improvement after
the discontinuation of FK506 (24 December)
without any additional treatment. These
improvements paralleled improvements in
symptoms.
The second case (a 45 year old woman)

was diagnosed in 1989 with Behcet's disease
by recurrent oral ulceration, genital ulcers,
and refractory uveitis. FK506 (4 mg/day) was
added to colchicine on 26 September in
1991. On 15 February the following year, she
began to experience headaches, nausea,
vomiting, and faintness. Amnesia and stupor
began on 19 February and she was admitted
to our hospital three days later. At the time
of admission, there were abnormal findings
from the CSF (table) and MRI, showing
multiple areas of high signal intensity in
T2-weighted images in the pontine region
(data not shown). But both the clinical
symptoms and the CSF and MRI findings
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Central nervous system
toxicity related to FK506 in
patients with Behcet's
disease
FK506 has recently been found to be
effective in animal disease models of
posterior uveitis.l The results of trials in
refractory uveitis, including patients with
Behget's disease, indicated that FK506 was
beneficial for the treatment of refractory
uveitis of noninfectious causes.

We administered this agent to eight
patients with Behcet's disease, two of
whom were receiving FK506 (6 mg/day and
4 mg/day, respectively). They subsequently
exhibited similar signs of central nervous

system toxicity such as dizziness, nausea, and
vomiting associated with abnormal findings

Values ofCSF and concentration ofFK506 in blood and CSF

Case 1
Oct Nov Dec
16 13 10 24Date

CSF
Cell No (/3 mm3)
Protein concentration
(mg/ml)
Q albumin

Concentration ofFK506* (ng/ml)
Whole blood ND I
Plasma ND
CSF ND N

Case 2
Feb

Date 12

CSF
Cell No (/3 mm3) ND
Protein concentration ND
(mg/ml)
Q albumin ND

Concentration ofFK506* (ng/ml)
Whole blood 11
Plasma 0-11
CSF ND

Jan
26 28 8

Feb
15 30 14

45 ND 186 3669 ND 227 81 58 19 18
38 ND 42 171 ND 59 41 36 31 30

ND ND 6-2 23 7 ND ND 8-0 3 5

9-8 ND 0-80 <0 05 <0 05 ND
0-19 0-10 0 05 <0-02 <0 02 ND
ND 0 04 <0 02 <0 02 <0 02 ND

Mar
22 24 28 3

6 1 5-9

<0 05 <0.05
<0 02 <0 02
<0 02 <0-02

Apr
6 18 23

448 487 141 ND 53 34 13
52 64 54 ND 63 71 48

15-5 9*1 72 ND 10-2 116 55

ND ND ND
0- 14 ND ND
0-023 <0-02 <0-02

0-054
0-027
ND

ND <0.05 ND
ND <0-02 ND
<0-02 <0-02 ND

*Concentration of FK506 was analysed by ELISA. ND: not done.

Evaluation ofpontine lesion. (A) MRI at admission showing an area ofhigh signal intensity in
T2-weighted image in the pontine region affecting mainly the right side. (B) MRI three weeks later,
the high signal intensity in T2-weighted image has remained slightly and there is low signal intensity
which seemed to suggest haemorrhage. (C) MRI at seven weeks later, the high signal intensity in
T2-weighted image has almost disappeared, and low signal intensity has remained at the right and left
pontine region.
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improved gradually after the discontinuation
of FK506 (22 February) without any
additional treatment.
The trough level of FK506 in whole blood

in our cases was maintained below 20 ng/ml,
the level recommended to prevent adverse
side effects2 (table).
The level of Q albumin, used as an

indicator of blood-brain-barrier (BBB) func-
tion, increased with administration of FK506
and decreased rapidly after discontinuation.
The level of FK506 in the CSF showed the
same trend as Q albumin (table), suggesting
that there was a shift of FK506 from blood
to CSF caused by an accelerated permeability
of the BBB. It is not clear whether the
acceleration of permeability of BBB was
related to the fragility of the BBB in Behcet's
disease or to the direct effect ofFK506.
There are reports of other patients with

Behqet's disease3 4 and transplant patients
treated with cyclosporine who exhibited signs
and symptoms similar to those experienced
by our cases. The central nervous system
symptoms experienced by these patients
appeared to be related to cyclosporine
because they were reversed by discontinu-
ation of the drug.3 4

Taking into account these reports as well
as the resemblance of FK506 to cyclosporine
in its effects on the immune system,5 6 there
appears to be a relationship between the
onset of the CNS symptoms and the admin-
istration of FK506.
The findings in our cases suggest that

FK506 may cause a CNS toxicity that
resembles neuro-Behret's disease especially
in patients with Beh9et's disease. The possi-
bility of a central nervous system disorder
should be considered when patients with
Behget's disease are treated with FK506.
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High lipoprotein (a) levels
as a thrombogenic risk
factor in Behcet's disease
Behcet's disease which is characterised by
oral and genital ulcer and eye inflammation
was discovered by Dr Hulusi Behcet in 1937.
Other features include arthritis, thrombo-
phlebitis, neurological abnormalities and skin
lesions. Vascular manifestations, especially
venous thrombosis, arteritis and aneurysm
formations are not uncommon.'

Lipoprotein (a) is an LDL-like particle
with a large glycoprotein called apolipo-
protein (a) [apo (a)] attached to its apo B
moiety through one or more disulphide
bonding. Apo (a) is related to plasminogen
from which the enzyme plasmin that
hydrolyses fibrin blood clots is released by
tissue plasminogen activators.2 The unique
structural features of Lp (a), give it the
potential for atherogenic and thrombogenic
activities.3 We have studied Lp (a) level in
Behcet's disease.
The study group included 22 patients with

Behcet's disease (10 men and 12 women with
a mean age of 31-4, age range: 18-55) and
20 healthy volunteers (10 men and 10
women with a mean age of 30 5, age range:
18-52). The groups were matched for factors
influencing lipoprotein levels such as diet,
body mass and exercise. Oral apthous lesions
and genital ulcerations were found in all

Plasma Lp (a), lipids, and lipoprotein levels in
patients with Behfet's disease and in control
group

Parameters Controls Patients
Mean (2SD) Mean (2SD)
(n=20) (n=22)

Lp (a), g/L 0-19 (0 11) 0 30 (0 28)*
Apo AI, g/L 1-23 (0.21) 1 00 (0 09)t
Apo B, g/L 0-72 (0-17) 1-03 (0 10)t
Total cholesterol, 4-91 (1 04) 4 81 (0-91)
mmol/L

Triglycerides, 1.39 (0-41) 1 10 (0-37)t
mmol/L

HDL-C, mmol/L 1-37 (0-08) 1-18 (0-09)4
LDL-C, mmol/L 2-91 (0-96) 3 09 (0 80)

*P < 0 05, tp < 0 01, tp < 0 001, patients v controls
(according to Mann-Whitney U test or student's t
test).

patients. Uveitis in 12 (54 5%) patients and
dermatological lesions (erythema nodosum,
pyoderma, folliculitis) in 22 (100%) patients
were recognised. Arthralgia or arthritis-like
joint involvement occurred in 13 (59%)
patients. At the time of the study, patients
were being treated with either colchicine
(n = 4), or non-steroid anti-flammatory drugs
(NSAIDs) (n = 7), or colchicine plus
NSAIDs (n = 2), while the remaining nine
patients were receiving no systemic
medication.
Serum total cholesterol, triglycerides,

HDL-cholesterol and apolipoproteins A-I
and B were measured by routine clinical
methods. LDL-cholesterol was calculated by
Friedewald formula. Lp (a) was measured
using a commercial anti-apo (a) polyclonal
capture enzyme-linked immunosorbent assay
called TintEliza lipoprotein (a) (Biopool AB,
Umea, Sweden).
The concentrations ofplasma Lp (a), lipids

and apolipoproteins in patients with Behcets
disease and in controls are shown in the table.
The Lp (a) concentration was significantly
higher in patients with Behcet's disease
compared with the controls (p < 005). As
seen in the figure, six patients (four of them
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Serum Lp (a) concentrations in patients with Beh,et's disease and in controls (S shows controls,
A shows patients).
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