(BMD) and to an increased risk of fracture!. Several epi-
demiologic studies have reported a doubling of the risk of
hip fracture for users of glucocorticoids?#, while large-scale
studies have demonstrated a rapid increase in fracture risk
following the start of glucocorticoid therapy and a strong
correlation of risk with daily glucocorticoid dose®. Other
smaller studies have shown that the cumulative dose, rather
than the daily dose, was the more reliable and accurate pre-
dictor of fracture®’. When high dose glucocorticoids are
used, the loss of bone such as vertebrae can be rapid and
lead to vertebral compression fractures within a few months.

Glucocorticoids are also known to affect bone through
various pathways, affecting mainly bone formation and, to a
lesser extent, bone resorption®?. Findings have been accu-
mulating about the possible role of micro-architectural
changes in glucocorticoid induced fracture, although frac-
ture in glucocorticoid users may also occur simply as a
result of bone loss. A recent hypothesis is that osteocyte
apoptosis is an important factor in deterioration of bone
quality and the concomitant rapid increase in the risk of
fracture!Y. In addition, there is a report that glucocorticoid
users with fracture had considerably higher BMD than
patients with fracture due to primary osteoporosis'!. These
reports support the notion that a non-BMD-related mecha-
nism may also be responsible for inducing fracture in users
of glucocorticoids'?,

We conducted a multicenter, cross-sectional analysis,
specifically investigating high dose glucocorticoid users
treated for autoimmune diseases, to determine the BMD cut-
off value for the risk of vertebral fracture, and to examine
the correlation between glucocorticoid induced vertebral
fracture or loss of BMD and multiple factors including
menopause, glucocorticoid dose, and other glucocorticoid
induced secondary complications.

MATERIALS AND METHODS
Study population of glucocorticoid users. Data on 160 Japanese women,
aged 16-85 years and treated with glucocorticoids for autoimmune dis-
eases, were collected from the rheumatology departments of 11 institutions
that joined the Research Committee for Glucocorticoid-Induced
Osteoporosis organized by the Japanese Ministry of Health, Labor and
Welfare. This study was limited to patients who had been receiving oral
glucocorticoid therapy (mean daily dose 0.5 mg/kg prednisone or equiva-
lent) for at least | month between April 1998 and March 2003. The basic
clinical data including risk factors and dose and duration of glucocorticoid
therapy were collected retrospectively by treating physicians in reference to
medical records from each institution, and the collected data were reviewed
by the central committee for selecting eligible patients. As for treatment or
prevention of osteoporosis, there were no restrictions for enroliment of
patients based on protocols for the use of bisphosphonates, calcium, vita-
min D, or other antiresorptive drugs. Diseases they were treated for includ-
ed systemic lupus erythematosus (SLE; 79 cases), Sjogren’s syndrome (15
cases), polymyositis (13 cases), mixed connective tissue disease (12 cases),
adult onset Still’s disease (8 cases), polymyalgia rheumatica (7 cases), der-
matomyositis (6 cases), systemic sclerosis (5 cases), and others (15 cases).
Patients with theumatoid arthritis were excluded from this study.

BMD of the patients was assessed for the lumbar spine (L2-1.4),
femoral neck, and radial head by means of dual-energy x-ray absorptiome-

try (DEXA). Since the DEXA machines used for the measurement of BMD
differed from hospital to hospital, the raw BMD values were converted to
comparable values for the QDR-2000 (Hologic Inc., Waltham, MA, USA)
as described!?. High dose glucocorticoid therapy was defined as a mean
daily dose > 0.5 mg/kg of prednisone or equivalent dose of other glucocor-
ticoids for at least 1 month.

Vertebral fracture was contirmed radiologically by lateral radiographs
of the thoracolumbar spine with the method established by Orimo, er al'%;
the presence of vertebral fracture was semiquantitatively confirmed if
either the ratio of middle/anterior or middle/posterior height of a vertebral
body was < 0.8, or the ratio of anterior/posterior height of a vertebral body
was < .75, The judgment of fracture was double-checked by 2 examiners
in each institution. If BMD was measured more than once in the same
patient, the last BMD value was adopted for patients without vertebral frac-
ture, and for patients with fracture, the BMD measured at the timepoint
nearest the radiological confirmation of initial vertebral fracture was used.

The daily, camulative, and maximum glucocorticoid doses, and the
total duration (in days) of prior glucocorticoid therapy were also entered
into the analysis. Clinical factors that may affect the occurrence of verte-
bral fracture, comprising age, body mass index (BMI), menopause, BMD
(T scores), hypertension, total cholesterol, and HbAlc were evaluated.
Diagnoses for hypertension and diabetes mellitus were determined accord-
ing to American Heart Association!” and American Diabetes Association!®
guidelines, respectively. Hyperlipidemia was diagnosed according to the
criteria of the Japanese Atherosclerosis Society!”, in which total cholesterol
level > 220 mg/dl is regarded as hyperlipidemia.

Statistical analysis. Logistic regression analysis was used to calculate the
influence of various variables on vertebral fracture including age, BMI,
menopause, BMD, and glucocorticoid related parameters. For determina-
tion of BMD cutoff values to identify women with vertebral fracture, sen-
sitivity, specificity, and BMD cutoff values were calculated using receiver-
operating characteristics curve (ROC) analysis. As for patients with verte-
bral fracture, the chi-square test was used to determine the difference in
BMD between premenopausal and postmenopausal glucocorticoid users. P
values < 0.05 were deemed to be statistically significant. The MedCalc sta-
tistical analysis software package (MedCalc Software, Mariakerke,
Belgium) was used for statistical analyses.

RESULTS

Variables affecting vertebral fracture in high dose glucocor-
ticoid users. For this study, 160 patients were assessed. The
baseline information of enrolled patients is shown in Table
1. BMD values of this group negatively correlated with
patients’ age (p < 0.001, r = -0.366). A logistic regression
analysis of patients with vertebral fracture (fracture group)
and those without vertebral fracture (non-fracture group) is
presented in Table 2. The respective mean BMD values of
the fracture group (35 cases; 19 postmenopausal, 16 pre-
menopausal) and the non-fracture group (125 cases) were
0.781 and 0.871 g/cm? (p = 0.004). There was a significant
difference between the 2 groups in BMI and BMD, but no
difference in age, ratio of menopause, and total glucocorti-
coid dose, as shown in Table 2. The logistic regression
analyses including the other glucocorticoid related variables
such as cumulative days of glucocorticoid use, mean gluco-
corticoid dose (daily), cumulative glucocorticoid dose, and
maximal glucocorticoid dose showed no significant differ-
ence between the 2 groups (data not shown). The mean daily
glucocorticoid dose for premenopausal women (age 34.9 +
9.4 yrs) was 16.4 + 16.5 mg/day and for postmenopausal
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Table 1. Baseline characteristics of 160 patients in the study.

Premenopausal Postmenopausal Total p
Age, yrs, mean + SD 349+94 62699 479+ 169 <0.05
BMI, kg/m? 217 = 14.1 22.0=x35 21.9+3.6 NS
BMD, g/em? 0.926 = 0.149 0.767 £ 0.149  0.852+0.168 <0.05
Daily prednisolone dose*, mg/day 164 + 165 10.7 9.9 13.7 + 14.1 < 0.05
Cumulative dose of prednisolone®, g 17.1 +31.3 82+ 104 12.8 +£24.0 NS

Duration of glucocorticoid treatment, days  1993.1 £ 2091.9  2069.9 +2317.4 2027.8 + 2189.4 NS

* Adjusted to the dose equivalent to prednisolone. NS: not significant,

Table 2. Logistic regression analysis of treatment related variables and vertebral fracture in high dose user of glu-
cocorticoid.

Vertebral Fracture

Yes No Z p
Age, yrs, mean = SD 50.7 « 3.2% 471+ 1.4 0.5925 0.554
Menopause (%) 19/35 (54.3)  56/125 (44.8) 0.270 0.787
BMI 224 +0.8 21.8+0.3 1.961 < 0.05
BMD, L.2-4, g/cm? 0.781 £ 0.033 0.871 £0.014 2.218 <0.03
Total glucocorticoid dose*, g 243 +6.6 22+44 0.789 0.430

* Adjusted to the dose equivalent to prednisolone.

women (age 62.6 = 9.9 yrs) 10.7 = 9.9 mg/day (p < 0.05).
Compared to postmenopausal glucocorticoid users, pre-
menopausal glucocorticoid users had significantly higher
average BMD (L2-L4) in the lumbar spine, femoral neck,
and radial head (data not shown).

For postmenopausal women, the mean BMD value of the
fracture group was significantly lower than that of the non-
fracture group (p < 0.01), as shown in Figure 1. In contrast,

there was no significant difference in BMD values between
the fracture group and non-fracture group among pre-
menopausal women. Of special interest is that 7 of the 16
premenopausal patients (43.7%) in the fracture group
showed normal values (T score > —1), whereas only one of
the 19 postmenopausal patients (5.3%) did (p < 0.01). There
was no statistically significant difference between the frac-
ture group and non-fracture group for maximum glucocorti-
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Figure 1. (A) Lumbar BMD from fracture (Fx) and non-fracture patient groups taking high
dose glucocorticoids, There were significant differences in lumbar BMD between fracture and
non-fracture groups in premenopausal women (p < 0.001), whereas no difference was detected
between the 2 groups in postmenopausal women. ns: not significant. (B) T scores from pre-
menopausal or postmenopausal women with vertebral fracture. Premenopausal glucocorticoid
users frequently incurred vertebral fracture even when BMD was not reduced (T > —1) com-
pared with postmenopausal women (p = 0.005). @: fracture patients whose T scores were not

reduced.
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coid dose, mean daily glucocorticoid dose, disease back-
ground, and history of methylprednisolone pulse therapy in
premenopausal women (data not shown).

BMD cutoff values for vertebral fracture in glucocorticoid
users assessed by ROC analysis. ROC analysis was used to
determine the BMD cutoff level for vertebral fracture in
high dose glucocorticoid users. The cutoff values were
defined as the values that proved to be effective for the sen-
sitive and specific differentiation of subjects with and with-
out vertebral fracture. As shown in Figure 2, the cutoff val-
ues for the risk of vertebral fracture for premenopausal,
postmenopausal, and total patients were 0.843, 0.787, and
0.787 g/cm?, respectively.

Hyperlipidemia correlates with BMD value and vertebral
Jracture. The influence of common glucocorticoid induced
complications such as hyperlipidemia, diabetes mellitus,
and hypertension on vertebral fracture were not entered into
the logistic regression analysis, since those variables are not
recognized as independent to glucocorticoid dose-related
variables. Table 3 shows that hyperlipidemia has negative
correlation with BMD, while HbAlc level did not correlate
with BMD values. Nor did hypertension correlate with the
level of BMD (data not shown). Then we compared patients
with normal total cholesterol (< 220 mg/dl) value to those
with above-normal values for further analysis. The peak
value of total cholesterol after initiation of glucocorticoid
therapy was used for the analysis in each patient. When we
raised the comparative total cholesterol level to > 280 mg/dl,
patients with high total cholesterol (> 280 mg/dl) value had

All patients

g 1001

8ol

= s ‘

260

§af

@ " Cutoff: 0.787
20k Sens.: 59.5%

! Spec.: 68.0%

0 ) (l i d

0 20 40 60 80 100
100-Specificity (%)

Premenopausal
g 100!
2 80
z
£ 60 .
= o®
@ 40 o+* Cutoff: 0.843
K Sens.: 45.0%
20 Spec.: 80.3%
0

0 20 40 60 80 100
100-Specificity (%)

lower BMD (p = 0.016) and higher risk of vertebral fracture
(relative risk 3.1, p = 0.032) than those with normal total cho-
lesterol level (Figure 3). These results suggest that hyperlipi-
demia following high dose glucocorticoid therapy may con-
tribute to the risk for BMD reduction and vertebral fracture.

DISCUSSION

High dose glucocorticoid therapy is often the first choice for
patients with autoimmune diseases, such as SLE, that fre-
quently affect premenopausal women. Although the efficacy
of bisphosphonate has recently been reported in high dose
glucocorticoid users!8, there is only limited knowledge of
the clinical risk factors for secondary osteoporosis occurring
in high dose glucocorticoid users. This is the first extensive
study focusing on the relationship of vertebral fracture and
BMD in patients with high dose glucocorticoid therapy. We
observed unique effects of high dose glucocorticoid therapy:
First, the BMD cutoff value for the risk of vertebral fracture
applicable to premenopausal glucocorticoid users was high-
er than that applicable to postmenopausal glucocorticoid
users. Second, premenopausal glucocorticoid users, even
with normal BMD values, were found to frequently incur
vertebral fracture. Third, hyperlipidemia significantly corre-
lated with vertebral fracture and low BMD.

ROC analysis showed that the BMD cutoff value for the
risk of vertebral fracture for premenopausal women was
0.843 (T score = —1.7) and for postmenopausal women
0.787 (T score = —2.1). These cutoff values lie between 70%
(T score =-2.6) and 80% (T score = —1.7) of the young adult

Postmenopausal
;\? 100}
z 80f
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Figure 2. ROC analysis of lumbar BMD values for all patients, premenopausal and postmenopausal
patients with vertebral fracture treated with high dose glucocorticoid. Arrows indicate cutoff points.

Sens: sensitivity; Spec: specificity.
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Tuble 3. The relationship between other glucocorticoid related complications and BMD or vertebral fracture in

high dose glucocorticoid users (chi-square test).

Vertebral Fracture Yes No p
Diabetes mellitus 26 134
HbA lc¢, mg/dl* 7.68 £1.93 5.15 £ 0.66 < 0.01
BMD, g/cm? 0.858 +0.149 0.850 £ 0.17 NS
Vertebral fracture, yes/no (%) 5/21 (19.2) 29/105 (21.6) NS
Hyperlipideria (cases) 95 65
Total cholesterol. mg/dl* 283.2 +54.8 207.8 £ 23.0 <0.01
BMD. g/em? 0.834 £ 0.176 0.876 = 0.173 0.03
Vertebral fracture, yes/no (%) 23/72(24.2) 11/54 (16.9) NS

* Peak values after glucocorticoid therapy are shown. Patients whose value was > 220 mg/d] was defined to have

hyperlipidemia. NS: not significant.
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Figure 3. Influence of hyperlipidemia on lumbar BMD and vertebral fracture (Fx) in high dose gluco-
corticoid users. (A) Comparison of lumbar BMD between patients with high (> 280 mg/dl) and with nor-
mal (< 220 mg/dl) total cholesterol (T-Chol) values. (B) Comparison of the ratio of vertebral fracture
between patients with high (> 280 mg/dl) and with normal (< 220 mg/dl) total cholesterol values. Chi-
square analysis revealed that vertebral fracture was more frequent in patients with high total cholesterol
level than in those with normal level (relative risk = 3.11, p = 0.032).

mean value of a large-scale Japanese study of primary
osteoporosis by Orimo, er al, in which the cutoff value for
osteoporosis was determined to be 70% of young adult
mean'4, There have been arguments about the difference of
BMD threshold for fractures between postmenopausal users
of glucocorticoids and nonusers. There are reports showing
the BMD distribution of patients with vertebral fractures
was similar for glucocorticoid users and nonusers'?20. On
the other hand, other studies found that postmenopausal
women taking glucocorticoids had a higher risk of fracture
compared with nonusers, even at comparable levels of
BMD!!:21, Although our study was not designed to address
this controversy, the relatively high BMD cutoff value, 80%
of the young adult mean, for premenopausal women estab-
lished in our study suggests that BMD alone may not be suf-

ficient for predicting the risk of vertebral fracture for pre-
menopausal users of glucocorticoids.

This notion is supported by our finding that pre-
menopausal glucocorticoid users frequently experienced
complications of vertebral fracture even when they regis-
tered normal BMD values. Vertebral fracture was seen in as
many as 43% of premenopausal glucocorticoid users even
when their BMD values were not particularly low (T score
> —1). Recent guidelines from Europe and North America
have been developed to establish intervention thresholds for
glucocorticoid induced osteoporosis in patients with high
BMD levels??23 or regardless of BMD level>*. The recent
guidelines of the American College of Rheumatology advo-
cate intervention for all patients whose therapy calls for use
of > 5 mg/day glucocorticoid for at least 3 months, and for
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patients on a longterm glucocorticoid regimen with a BMD
below a T score of —~1.0%2. Guidelines from the UK advocate
an intervention threshold at a T score of —1.5 for patients
who are scheduled to be given > 7.5 mg/day glucocorticoid
for at least 6 months?3. Our results suggest the need for
developing a new therapeutic approach to prevent glucocor-
ticoid induced osteoporosis in addition to starting antire-
sorptive therapy at high BMD thresholds.

Accumulating findings indicate that BMD is not the only
factor that affects the risk of vertebral fracture!-'>23. One
mechanism for the rapid onset of fracture risk could be
osteocyte apoptosis, which leads to a deterioration of bone
quality and a rapid increase in fracture risk!?. Osteocyte
apoptosis is prevalent in glucocorticoid induced osteoporo-
sis?0, The network of osteocytes is thought to detect micro-
damage to bone and be involved in bone repair remodeling.
Therefore, osteocyte apoptosis together with glucocorticoid
induced suppression of osteoblast generation could lead to
growing micro-damage and a resultant increase in bone
fragility. Thus, it is important to develop a new method to
estimate bone fragility besides BMD measurement.

Another candidate factor that may contribute to the risk
of osteoporosis from our study is hyperlipidemia. Our
results showed that high total cholesterol (> 280 mg/dl) may
be a risk factor for low BMD and vertebral fracture. There
are reports of in virro studies suggesting that low density
lipoprotein oxidation products could promote osteoporosis
by inhibiting osteoblast differentiation and by directing pro-
genitor marrow stroma cells to undergo adipogenic instead
of osteogenic differentiation?’28. Although these in vitro
studies imply the possible involvement of lipid metabolism
in the process of osteoporosis, there has been no report con-
firming the relationship of hyperlipidemia and glucocorti-
coid induced osteoporosis, and many clinical trials examin-
ing the efficacy of HMG-CoA reductase in preventing
osteoporosis have had negative results. Therefore, further
investigation is needed to establish a therapeutic strategy for
preventing glucocorticoid induced osteoporosis in patients
with hyperlipidemia.

Some reports stress the importance of daily glucocorti-
coid dose (mean) over cumulative glucocorticoid dose as an
effective predictor of fracture®>!!, while others stress
cumulative rather than daily glucocorticoid dose®’. We
detected no statistically significant difference between the
occurrence of fracture and the mean daily glucocorticoid
dose (p = 0.483) or cumulative glucocorticoid dose (p =
0.794), probably because of the limitation of our cross-sec-
tional study and the limited numbers of patients with frac-
ture. An important factor affecting our results may be dif-
ferences in the use of antiresorptive drugs, especially bis-
phosphonates. This may be due partly to the Japanese leg-
islative environment, since prophylactic use of drugs has not
been allowed yet in the Japanese health insurance system.
As this is a cross-sectional study, there are some limitations

to interpreting our results. The onset of vertebral fracture is
not predictable in prevalent fracture cases, and in these cases
the influence of BMD may be different from that in incident
fracture cases. To address these questions, we are now con-
ducting a randomized cohort trial on patients who start glu-
cocorticoid administration at a high dose, > 0.5 mg/kg.

Our findings support the hypothesis that treatment with
glucocorticoids influences the occurrence of vertebral frac-
ture by means of a mechanism independent of BMD.
Moreover, it will be necessary to develop a new approach to
assess and reduce the risk of vertebral fracture in pre-
menopausal users of glucocorticoids.
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Bronchial fistula

A. Before weatment : Chest CT { March 6. 2002) Before drug therapy there were numerous nodular
lesions in bilateral lungs of the patient with Wegener's granulomatosis.

B. After treatment : Chest CT (June 6. 2002) Giant cavities remained in the superior lobe in bath lungs.

C. Chest CT (September 6. 2002); bronchial fistula’ arrow=

. 3D CT (September 6. 2002) ; bronchial fistula® arrow ~

Clinical Course of Aspergillosis

2002 2003
9 10 11 12 1 2 3 4 5 6 7
bronchial fistula ‘
right thoracic drain l
hemoptysis - — 2+ 2+ + + 2+ o+ — _ —_
AMPH-B ‘ 25mg
ITcz 200mg I 200mg |
MCFG | 150mg 300mg 150mg |

Fig. 2. Clinical course of aspergillosis in the patient

| 1OK-432 infusion into the right pleural cavity, AMPH-B: Amphotericin B, ITCZ: Itraconazole, MCFG:

Micafangin

FERD (Fig. 1A). BKEMER b, BEiEE
M2 D PR & P LI O BB O I B2 RD .
EEBR EETRICOAFEREL 2D . CGANCA B
HTERE, TREORAFREHAEDHEEL, RER, R
BMBTEL D Wegener AFIERE S BWI L. AFINT
LRZVO1g SHMOATAOA RNV AEEET Y
ORZX7 72 R50mg/HDEEIZKD CRP 23705 0.2
mg/dl, WBC 10,2005 & 8,700/mm® & 3§ 2 L, % &,
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MFEHEOERDUEL 2. mANICHEZOZERIRER
ERLUZIREBEEo 2 (Fig 1B). AZEIRRENEILL
&M a5, MERL - AT HHHEEZRDLN
THREFEHEZBETLZ UL 14 BRIML WKl
ROBUHGRMERAEL 2. REFRICTHOYUBEAE
MGEXEEEE >/ (Fig. 10). HRERL - ZE%
e L FURR DB 2R L Tz,
TAROVFIAEHEZEORE (Fig. 2). 8 2004
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Fig. 3. A, Infiltrating shadow in bilateral cavities. Cavity in left lung shows high air fluids levels (December 9. 2002),
B. Chest CT longiwdinal section image (December 15, 2002 : arrows = ! aspergilloma
C. Chest CT longitudinal section image (April 14. 2003): A spherical mass shadow is visible in the left cavity,
but there is no hyperplasia of the cavity wall after treatment.
D. Chest CT axial (April 14. 2008): A small mass lesion is left in left pleural cavities after antifungal treatments,
arrow ¢ : aspergilloma
PER L — 2 RO iR AT L R R O B —WEEIZ, MR (MRSA) IR GRGY, BUiiE 2 & 0F L
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Fig. 4. A. Pathological findings of upper lobe of the left lung. This lobe is occupied by a cavity with a fibrous wall.

There were many fungal nodules in this cavity.

B. Histopathological findings of nodular lesion in the left lung cavity. Hyphae of the aspergillosis show

frequent ransverse septa and exhibit dichotomaous branching at acute angles. X400
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Combined Effect of Micafangin and Itraconazole on Severe Aspergillosis of the
Bilateral Pleural Cavities in a Patient with Wegener’s Granulomatosis

Hirahito Endo!, Hide Yoshida!, Hirobumi Kondo !

Hikaru Kume?, and Tomokiyo Nomura®

Kitasato University School of Medicine, ! Department of Internal Medicine, ?Department of Pathology,
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Visceral fungal infections are difficult to

improved and the fungus was suppressed.

manage
immunocompromised hosts. In particular aspergillosis can be a life-threatening complication in these
patients. Here we report that combined use of two antifungal agents (micafangin and itraconazole) was
effective against severe aspergillosis of the bilateral pleural cavities in a 48-year old male patient diagnosed
with Wegener's granulomatosis. Immunosuppressive therapy with corticosteroids and cyclophosphamides
improved his nasal and pulmonary symptoms, but inflammation of the bilateral pleural cavities caused
bronchial fistulas. Aspergillus fumigatus then infected the bilateral pulmonary cavities through these fistulas.
This patient was treated with combined therapy of ITCZ and MCFG was given to this patient because of the
risk of renal dysfunction associated with AMPH-B. After 5 weeks of treatment his clinical findings had

in patients with collagen diseases and
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Extremely high titer of anti-human chimeric antibody
following re-treatment with rituximab in a patient with
active systemic lupus erythematosus

SIr, In a recent issue and elsewhere {1, 2] we reported five cases of
life-threatening refractory systemic lupus erythematosus (SLE).
In May 2004, one of the patients had a flare-up after 18 months’
remission and infusion of rituximab was employed again.
However, it did not reduce disease activity because of the
development of anti-human chimeric antibody (HACA) against
rituximab. There is growing evidence for the efficacy of rituximab
in refractory SLE [1-5]. However, prevention of production of
HACA could become important for successful treatment of SLE
with rituximab. Little is known about HACA in SLE at present.
We present our case in detail and also describe the characteristic
features associated with the development of HACA in auto-
immune disease.

A 35-yr-old woman was diagnosed with SLE in 1991 and had
been treated since then with repeated steroid pulses, intravenous
cyclophosphamide infusion and cyclosporin A. However, her level
of consciousness deteriorated to stupor because of involvement of
the central nervous system (CNS), with an extremely high titer of
anti-dsDNA antibody in June 2002 despite intensive conventional
therapies. Finally, a decision was made to treat the patient with
the anti-CD20 monoclonal antibody rituximab, which is known to
be highly effective against in vivo B-cell depletion, based on the
consideration that the serious status of CNS lupus was mainly due
to autoantibodies from activated B lymphocytes. Just 2-weekly
infusions of rituximab (375/m? of body surface area) resulted in
dramatic recovery from her catastrophic status, and the patient
became fully alert with significant improvement of proteinuria
being noted at day 30. In addition, anti-dsDNA antibody and
complement levels returned to normal at day 90. It is noteworthy
that the above improvement of clinical signs, symptoms and
laboratory findings remained normal and the SLEDAI (SLE
disease activity index) was less than 2 points even after tapering
of betamethasone. The above treatment allowed the patient to go
back to her job within 6 months of her life-threatening status.
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Days after rituximab infusion

FiG. 1. Clinical course and response to treatment with rituximab.

. . P . 2 .
Rituximab was administrated at 375 mg/m- body surface area twice

weekly at the indicated hatched arrows, together with 1 mg of betamethasone. Top graph: anti-dsDNA antibody (open cixcleq) and
human anti-chimeric antibody (HACA: closed circles) examined by enzyme-linked immunosorbent assay. Bottom graph: expressmn of
CD19 (open circles) and CD20 (closed circles) on peripheral lymphocytes as determined by flow cytometric assay.

After about an 18-month remission, SLE flare-up occurred in
July 2004 with a rise in anti-dsDNA antibody titer, hypocomple-
mentaemia, lymphocytopenia and high positivity of CDI19 cells
(21.7% of white blood cells) and CID20 (25.4%). After the infusion
of rituximab, almost all CD20 molecules on B cells are consistently
saturated with rituximab without any internalization. Therefore
we also observed CD19, which is also exclusively expressed on
B cells, to evaluate the depletion of B cells. Although 2-weekly
infusion of 375/m> of body surface area of rituximab was
administered, it did not resolve disease activity and anti-dsDNA
antibody progressively increased to 1244 IU/ml as shown in Fig. 1.
The severity of proteinuria worsened to 2 g/day and more than
4% CDI9-positive lymphocytes were still noted after rituximab
infusion, while CD20-positive cells were detected only 10 days
after the second infusion of rituximab. We considered the possible
development of HACA against rituximab and examined the blood
concentration of rituximab and HACA. The blood concentration
of rituximab was lower than the detectable level (0.1 pg/ml) on 21,
28 and 35 days after initial infusion as well as just before the
rituximab infusions. Furthermore, an extremely high titre of
HACA against rituximab was detected even just after rituximab
infusion.

Rituximab is a genetically engineered chimeric murine variable
regions/human IgG1 anti-CD20 monoclonal antibody [6]. Recent
studies have shown that rituximab is effective for SLE as well as
haematological malignancies [1-5]. Regarding the mechanism
of action of rituximab in SLE, we provided evidence that
rituximab not only reduces B-cell numbers by in vivo deletion
but down-regulates co-stimulatory molecules on B cells, resulting
in disturbed T-cell activation [1]. Reduction in both the quantity
and quality of B cells suggests that rituximab could improve the
disease course in patients with refractory SLE.

Recent studies have reported detection of an autoantibody
against rituximab following such treatment [5], and that the
detection rate was significantly higher in SLE than in lymphoma
patients [5, 7}. Specifically, high-titre HACAs were detected in

six of 17 SLE patients [5] but in only one of 166 lymphoma
patients [7]. These results suggest that human-mouse chimeric
antibodies may be more immunogenic in autoimmune disease,
especially in SLE, because of the highly activated B-lymphocyte
status.

High titres of HACA in SLE were reported to be associated
with disease activity, reduced B-cell depletion, low levels of
rituximab and loss of efficacy of rituximab at 2 months after
the initial infusion [5]. With regard to the present case,
although HACA was not detected just before rituximab
infusion, the titre at 3 weeks after the first infusion was one
order higher than that reported in a previous paper [3].
Furthermore, serum rituximab could not be detected even at 14
days after the second infusion. These findings suggest prompt
development of HACA on the background of extremely high
disease activity (SLEDAI = 21 points), resulting in neutralization
of rituximab and abolition of the therapeutic effect of rituximab in
our patient.

The issue of drug-related antigenicity is not unique to rituximab.
In a 26-week phase II study of infliximab, which is also a mouse—
human chimeric antibody used to block tumour necrosis factor-q,
21% of rheumatoid arthritis patients treated with standard-
dose infliximab (3mg/kg) developed infliximab-specific HACA.
Concomitant therapy with low-dose weekly methotrexate signifi-
cantly diminished the incidence of HACA [8]. In a more recent
cohort study of patients with Crohn'’s disease treated with serial
infusions of infliximab, concomitant immunosuppressive therapy
led to a lower incidence of HACA and a more prolonged duration
of response. Pre-medication with intravenous hydrocortisone
significantly reduced HACA levels but did not eliminate HACA
production or infusion reactions [9]. In this regard, Sandborn [10]
proposed that one optimization strategy is the use of immuno-
suppressive therapy for a clinically relevant period of time with
azathioprine for 2-3 months or methotrexate for 1.5-2 months
prior to initiating infliximab. However, our patient was also
on azathioprine prior to the infusion of rituximab to prevent
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HACA production, but it resulted in severe granulocytopenia,
necessitating discontinuation of the medication.

However, rituximab maintenance therapy is also reported to
successfully control SLE. In one such study, two patients were
treated with rituximab (375 mg/m® x 4, repeated at weekly inter-
vals) followed by maintenance therapy with rituximab 375 mg/m?
every 3 months. At 30 months after the commencement of
rituximab therapy, both patients were free of symptoms {4]. Thus,
repeated treatment with rituximab seems to induce persistent
suppression of B-cell function and reduce the likelihood of
development of HACA.

In conclusion, SLE is a representative autoimmune disease
characterized by polyclonal activation of B lymphocytes and
production of diverse autoantibodies. The frequency of HACA
production among SLE patients appears 1o be high compared
with patients with haematological malignancies or other auto-
immune diseases. Since the development of HACA results in the
negation of 4 strong weapon against refractory SLE, we must pay
attention to the possible development of HACA, especially in the
case of re-treatment with rituximab. Concomitant treatment with
immunosuppressants or repeated maintenance therapy seems
to be a useful strategy to prevent production of HACA. We have
to establish a practical strategy to prevent the development of
HACA in SLE.
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MIFEETHHCFREIN TV, ARRTREREHAE
BOwlHshcslA vy 7V Fy~> T RECBIT2
Za—EVAFRAMRORERE, BRECBUIHEL B
HAWT « IEADRA > b 2T 2, 72, BT
i X O FREEE2H W =2 —E Y AF A0 PCR ¥k
Wk 5 DNAZWZHAL, REIRZINCRIITTED, £
OERM%ERNT 5.

1.

1) Za—EL XF AR OFEEE

Za—FYAF AL, Antonio Carinii iz kD v D
i crERES L, UFIHBEORBRLEZLN
Preumocystis carinii & xS izhS, TOHERD16S Y

=21 —E L RAF XGRS
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RV —A 3 bar )7 DNA ORIz X D EE -5
Hanib, Ly, Za—FYRAF ARG EET
BEREEAHEL, . VCBBRT A Za—EYAF R
Prnemocystis jirovecii ThHHZ ENHEIL, —a2—F Y
AT Affig ERFRE NI, B SRR R R
éﬂ%,%ﬂﬁ&t@ﬁ%ﬁ@t\m3wi =a—
TV AT AT S, EEEG KRG 5
6“51&@2&0,@9%KﬁiL%K$@ﬁ@%?
HEINTVDY, REEETICHEWEET 22—
VRAFAWEEEEEND 3R TERY, BEARE
YIRS =2 — € Y AF R L TR R B T L
CBEBREART, PCREBAVWTbO 2 —EVYAFAD
BHEGHERESN W b H Y, BERBOBERICRE
T2 —EYAF AR, L ARG
WTHELBEINT RS

P. jivovecii 1338 glycoprotein A %#3&H L, 1#
Ml bR DEES B LF L EMERE L, A
BN EE L T T 5 2 b {TET 5. —a—
TV AF ANHRTIEZFEL CIE-EBHME B T 38R
{LEESBHUNTH B, =2 —F YR F X DBEHIC L
DY B CRFRMEEIR Z 20 clkn <, Ml
FRCEBE Lz a—FE Y RAF AR LT, BEORE
BB L AR CORENERSING 2 L ic kL VBRI
BEPEC S, $/, HERS &L CTHOEE LRk
W A-D-InAhrvEREL, —a—FYRAFAMETIE—
Mg g-D-7 A B ERT B, —7, hoEE &
Bz DM 2V TR T g -V EROBE S <,
TYRT VYR 7Y — VRO EBERKIZESTH S,

2) Za—EYRFRBEYEDBERIER

MHOEREFEREN 2 5BRRLZ L0258 ER
T, %O, W (1~2:8), HFTEREEYIN, Bk
RO tightness (%, R THE) 7t £ OIPREER 2
RABUHETL T, R, ZEHERENBREIEETE
292, BEFBICHES —a—T vy AF AfklE, BRE
BT LMEREE (acquired immunodeficiency  syn-
drome : AIDS)D & & L D b HETVBHTH S, 8~9 #
B THBD S 5N 5 B0FH TRV ERFEE R,
MELOEMZHALTRD NS Z L%, M

AFVU~TF

L SRR PMS BOBR

MR I B W T e WWBE RO o VLTI ER R I5E
T, 2a—FYRF AMKEZE 8o TEBH ¢~
ETHD., WEVHCHREERE T shss, &
B E 30~40% T EPERE NS,

3) Sa—-ELAFAFHROBERR

Za—% ¥ AF A% T LDH, CRP, KL-6 % £ 53
ERTER, BEEEZ LY, KL-6#I TR e by
L, %E%@&%téﬁfRAmi%%Eﬁ%%,#4b
AA A A% v FERY - (MTX) 2k 3
%Eﬁwxféiﬂb,%ﬁ%%ﬁ%%ﬁ%%%@@ﬁ
FREZEEL B Zabhd, IE D7 Vi viEil,
Za—XVAFAMEDOEEE - IGEORELTHET 2
BucEAT, EEBERIMECEEERNL L & bic g-D-7
Wy D ERDH SN, MOEEEEEEDRI
WBETH B0, BRI = 2 —F R F A% &5 IR
fx 209,

BRI C I, BoEfEiih X ARE R CHBN I W fHPIER
CI:Okik?ﬂﬁiﬂeﬂﬁi;@ﬂ&ﬁﬁ?%?ﬁ% R S

» BAEE R IEGAEE, MARREESNSE. BE
P & BB L, TS & D EAE Ty
2 EDBOETEL LD, BRI LIELITREET
H5. Mgl CT AT, MR CRENTED 5
Nig<Th, UAMIHOEELRE LMl REG
BHOHNBH, s OFRO PR I ERRE
CTWEHTHY, —a— Y RAFAERPRLNLE
BICIRMEITIHERE S N B,

4) Za—EIRAF HRDEHT
Za—X Y AFAMROZENCIE, FTES Z L
BTH 5, OplEmg, 51, Five & 0T
MR, OETEEBERIE, O X & - Mo
CT THENMR 2RO, —2—F A F AL
MMEEbN S, WL B TR ERRAE SR L T
Za—EVAFADFLEEMERT 5 LWL 50, KE
F il (brochoalveolar lavage fluid : BALF)
PREL L THWTLREREL, 7445V —LHEES
BridREETH 5, MIFERTEEERTHY, PIHIC
BEHOBEPFRWTE RN I ENH 0L SIcEL

23(279)

vol. 2 no. 4 2005

130



RO 17U F27HREBRELERACEFIEZ 2 —ESXF

AR DEE
FFEEL 15 FEBI (0.38%)
SR 651 % (51~80 &)
BREE 2BIEE
SRR, SEIEE T
HEEE 29@ (1~4[E)
BEA#% 744 B (35~168 H)
BRERAE IR D FIR 2E (R#, B, IR )
fRERIEE
PCR 5% B 14 0, REH 150
B-D-ZNh 3457 pg/m! (6.5~1,720 pg/ml)

ot
Ay ZFE (ST EAIR )

2504 FE (LA FT)

HEYE
Ly

151 (100%)
15 18 (100%)
8 (53.33%)
25 8k - [E

TRHREEL I NS D, FEECID—R—E1DH
%, Zuaoy PETE, YR ERRBREAICRET A8
HEBEORESEEHEDD YO 7 V4 PRBREIRE
FLPRETIE, YA, P73 V4 NEHYE
Bansy, EEHBLREINED, REORED
DFELLVY, = a—F Y RF APUEE IR
LT LHRBMIIESE T E L, bBETHERL T
v, —7, B L 2Bl TIE, 2% BIEKREBRAL
WIS BEEREE LY~ 7V E LIZES, 50~90%D
BHEERAGONZ L LD, RERIE, & 3IEREY
WEBREREEPHACTREL, IhTEHsonkniEs
i BALF 28R T 2 X5 WZRIBENTW3BY, &5,
EREORE L LTPCR ZH\7: DNA 2H2b b,
R & TR 2 MBI TIEER L Tw 3 (B
k).

vy,

B A TR T HREL 1=
2F Rk (HIRESHIAEER D)

1) ERRE
EL£5BEOEEDL E, 4 > 7V F vy THilE
5,000 FI2BIFRAR S HIT S 11, TSR T L7z 4,000 1
DEME TR, Z2—F ¥ X F RAFi% OFKEITISH
(0.38%), ML 65.1 5K T, HEEBHSERE IC% WE
MERoi (RO). MEAMEME DFAEX 79 61 (1.98%)
T, ThiZ SRERFIIE WY, BkTE=2—T Y

24(280)

SFVUTF

AFAFRDOFEREbDTENT, bHECTEHEE I
HHET2RREIAFHETH S, 7, 2FIEFE LB
TwaH, STERIB I SVAREEELAT A F
KEFEFCRKIGL T, 2fTEk - @EELTwE, &S5
BRI & FEIE & TOEEREEENL 2.9 Bl (1~4 &), F
B S O%0Z 74.4 H (35~168 A) ¢, MIBEEML D X
HIERERETRET 5 &5 REMIZ R 2ok, Rk
FED 4,000 Flic BT B =2 —F ¥ X F AR DOFIED
BOHRIE, B8 1~1,000 FE T2 6 floksk, 85
1,001~2,000 HETOFEEIZ LBITH 7203, DK, %
EHHHEIMIE T 2, MEEME T 1,000 F £ T
DOBESFKRER T ORIEI RS T, £ OERINRETI2H 2 D
EXRAIT, Fk 2RI BT DM LETH 5,

2) 427 )R TUHERLEZ 2 - XF R
ROEBH

BFEERTIE, TNF-a ZFFER, V> 8B, HEROM
fa~DY 70— 2EHEL, =2 —FY X FADMEN
TOZVT TV ARBEINEE 2N, A7) Fy=7H#
ik INFHER= 2 —F ¥ 25 2 DOPk % 115
L, Za—EYRAF AMRIFEECERICEST 57,

A v 7 ) F = TREBIERE LT HEENE TR,
14% OREFI TFER, TR, FPREE L & OBRER T 2
oDl L, ma—EVAFAMERECHH
HixeE, BREROREENEZINTHS, Lo
T, 2oL ERCET2EMOEYE, BLUBREA
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DHABBIAZWICEETH S, £, BEE, BRE
PRI R EOGHHRER, T o4 FHRE S
EPBEEORZE-MEAN V7S v ADET 26726 L,
Ta—F VAT AMKEEEE T2 2 EEES RS
S, FECIOFER LM 2B 3,

MR FAE CORER O M g-D-7 v 5 > EHIE
1%, 345.7 pg/mi(6.5~1,720 pg/m/) & EET, WD
BEREE L CERBLHRTH S, 127 L, ma—FvXF
AWK OWEEZHBITY, FERHIE -D-7vdh >
BIEH EIRTHHBICEM L 5o ERbBEEL, 20
£ WIEBITIE B-D-7 NV v OFH R 2 B8
U HRCT #H{TT s BENSEHR s NS,

Ta—FYATFTRADBD-T VA i~ s o
77—Vl TNF-o BEX2FEL, RAELE
L, MlacoBRtEELLo630D, 1> 7)) F
Y72 & % TNF [, M0, KR 28K U RE £ 68
ETHR T 2 bR S 0, T2 L 2, BEoES
FENZE L ETFTLTwS AIDS Tlt, KED=2—F
YAF ADMRWEET 555, BEREEENTILI D
IR NS, BN AMERERETETH S, Ly
Ly, A7V U7 RERCHB L2 —EY R T
AffiRIZ, AIDS O%E & Bix b AEETHIN L,

3. == xFRMEOSHBE (PCR
)

8 n

Ward 5903, =2 — € ¥ X F R [ilik % W LE- R
OERETFZESMHRM TR L, 0.01%KEOEEE S
ROLEFIZ, BRIz —FY RF AL WL T
CEDEHE, AIDS HHEZELTL 3 ENR EOBE
ARgEnTtwi, METhiF=a—tyv A5 R fiiksr
BRABPIC X DR EL 2,

LR, ORMEM, FERETIN, REE D
TEOBRER, OEITHRERME, O X & -
B CT TRIEMEML 2RO -, SBREEL S PCR
T P. jivovecii D DNA B 2 HEfTL, =2 —T Y X F
AMROTEEBW R B IR > T3, KR, XbHT
BRET, MK TRERH TS 5, AEAKKET:
2% REAK 10 m! 2BERE R 75 4 F—CRAR, %

. EUEROEEID PMS $OBK

IR (BFIEE) RMREE LTHWS, BBy v 7L
iz dithiothreitol (DTT) 2%I0L T 37°C 10 2FERG L
THMERET S L%, PBS T2EMERL, Fui7—
YK 202 T60°CT 6 H¥fH], BEMELCTT =/ —)/
JuuaRy AHHICTHREHRT 2. DNAZxy /—)
kL, TERBHE, 100pM D 7 5 4 =w—1:5-
AGTTACGGCCATACCTCAGA-3, 54 <—2 .5~
AAAGCTACAGCACGTCGTAT-3 & & % iz PCR #%
BIRD, 95°C 143-55°C 19-72°C 1.543 35 %4 7L
WX OBIRS NI Y N D—% 3% 7 Hu— R 7L
THEIKE L, 124bp DFEM SV F L L THRET
2101 ().

PCR Iz & % DNA Wi T, 74T % DNA 255w
BB 270, BEEPREE %5, LrL, DNAR
Wi T & 2 U IERI Tl 28108, ST &% X 394
HERMA 2 BB =2 —F v 2 F X DNA 3 n
DY, BEETHEIEFAE LI EEBEELTL
%' PCREOHAREE ST E N TH D, PCRED
Gk, BALF TOMEZBEEOEMTH, BREGHS
HeIE & N 519,

A, - xFREROREE T

1) Za—EdXFRMRDEEDER

=2 — T VAT AR OEEFNERE R ROIIRT.
HEARENTIZ 80~0%BLLEDFIT R Y X+ F Y L/AN
7y A NFHY = (TMP/SMX ; ST &%) »#5h+
5., Za—EFEYAFAROBER I CEE R L
TERIEHIE L 572 01T, 6k 3~4 Bk 2 » TERE
MEESEET 5, ZOBERGEMET 2 BHT, —ik
FNCHEEM FD = 2 —€ ¥ A F A% OIBETIE, ST
EHRIOBE LRIFICA T 4 F & 2~4 B6EHET 5. —
BIZSTERIRRV Y SO UVNERTH B2 Z Lz
<, HERBETHOEECEL TIX, 34 M2 ey (L
A B UMOBPEDOHAEPEFCNT 7 VL E R
ExFBZBRETH5. M2 T, M- EHMEOREH
MEDITTHE U T B S0 B PR B B AR BE DR RE 1 SR
THILbDHY, HRELEBECEHET 20END 5,
&£z, ST GRI 2 #IRES T 254, B LE D OR

25(281)
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£l )

=0

Marker 4 © @ X174 Hindll-Hae
negative control
positive contro!

sample

<4—— 124 bp

F R & B 7= Pneumocystis @ DNA 21

Za—EYRFAMADERE

PUXRTYL/ZANT 7 XA FEY Y= (TMP/SMX ; ST &3

b X T LD TI5~20 mg/kg/H % 6~8 BERICHEIL THEO
14 B (FES50kg THNIESTAEHE (N2 %) 9~1288/H)

BOIRETELWE

&, MRIFBTTERVGERE

(FESOkg THNIESTEF (N2 +F22)3~4 77 I X3 E/B)

RyyIvy

STEHEINTLILF—RETFERTERVE &
3~4mg/kg/B % 1[E/R T14 BRI AERE
FRHIZ(E 300 mg &SI RREKICHEREL TEA

JLrz=vnoyr

RERHICHEFFOEFEGNC _EERARE & HHE
80mg 5 HM — 40mg 5 A — 20 mg

BOWMWOSLETHY, MREREICIERL2ET 5,
WRCHT 2RICHHAL IR D £ TOEHMME
dI~6 HTHY, BERIGHEIRFH, FREE, Pao,,
CRP, g-D-7' v AAERHER L DD, JE AIDS BHFTO
FAE T3 280, AIDS B TOIER T 3 BRARZE
T2 DOVREREBECH D,

2) Za—ELRFRAWBRDO—RFB & € ORES

HRTHE, FEBEPREL L2 -2y X F R
ROIEREEN DNA 28 23R A, MR, BEM, Rk
WBU2ERAEERTAEEDIE, ChICED Za—
26(282)

FTVUF

EV RS ARIR B REHZE LS ) ¥~ SRR 30
PIORERT L D, FIEY A7 BRI U, UBHESI~ND ST &
HPHr0WERYY IO EDE—RTHE%HITL
fernd — R FREEE L LT, @ PSL i =1 mg/kg 1
F, @ PSL #8 20.5 mg/kg » D SEHIHEZEHH, @V
v NER<400/mm?®, @IgG=700mg/dl D35, Q%
3@, »D, @FLIFOEHITEFLED, REHEK
FET L) v FHERBEMICN L T ST a4/l 1g #EH
HrE2gBARER EO—RFHERITLZ. 20
R, —2—EVAFAMRORIEZERE B o7, L
DL, RA THATuA NERIDET, FEYENH
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BT BIHE IRV, REHICIZS OGN Y
€T, f-D-7 A UEE, BERE, SRR, sk
P, BERBREHE R LRV AALRMO Y v F R
SAMEL7: RAMB O— R FHHEEERENLETH Y,
EEMNREGIOIE - T 2B 5, B, Diiro1E
BREHEEREZ b O MTX &£ STAHK L O 132
BESNAMERZH 51D, $DLHIRIEF ATk
<, BETIRMKBED, FEEZEr0E=5) 27 %2R
SHEWIRDHFHCITEER W s 319,

3) 2a~ELAFRAMRDSHOEE
SEIOHREREOERE»S, bAETEA > 7V F
VRTW LD o — TV AFAMEME L LTCET, B
WM Dl o D= o —F v A F AJHE BT 2 530K
K, HRCT % PCR Wiz & 2 R, X 510—X
FHEEDEREVPRBE THD EHEZ 6N D, HELICEEL
T, BCRTTTIRA Y =7 Y FOBREIC X D IR
TS 2 EAHBHLTBY, bREOHRERECS
W bR —R T2 ML 72 B S O O FERE I

BT, —RFBNELOTEMThH-IIFHlE k5T
Wa, —H, ROEWE = 2~V AF AL O—KTF

Vi TH 2 ST AR OMKEBHAE B Y 5 BIMER I
W% EeHEEIND, LL, bhbhoBacit, Vv
V%Eﬁ%mﬁmfu—%wﬁmms%@ﬁﬁ?&%ﬁ%

, B, BE, BEE, MEREEZCoFESES
%ménfm%lﬂame%quSTA%%W%f
ERWERINS Ll L EES R, SN,
LRI SV VBARTATT A2 Lk 2h8, _vF S
VY DWAIC K B TFRFIEHE b DT L, FHRER
D=a—F Y AFARPMHHTO=a —FY X F 25
ENREING,

13bUE

ATV R TEREBD 2 —E Y X TF AHEDOF
JEI, BRI SNBEoACEEETHY, BIEMEN D
Thod, A7u4 FEIBRROBEERRFTH DY,
BRKIZ S B AFREDENCIZ A T 04 PEDOBEEIS W
BRBEE» S Uiz, LkdisT, 4 v 7Y Fyv~

| EMEBOREID PMS ROBK

TOMER & 0T RA OFEBEEIEOHIHNE S h,
DAS28<2.6 2 E DEMFHUER - ¥, £F, A5 v
A FPEOBEETNETH2, B TNF L& 7S —
BEHETHII s 2V S TR E N, HIL-6Lv %
T PR N ) X T, 54k b TNF-a Hifk7 Y
AT EQEYFEFIOEARNTFESN LY, »F
NEBOTHLEBOERBLET, = a—T 3 X F i
REEGDIPHFEICINT E R WERE, hendy
FHRAOERRIEZ 5RETHD S, —F, —KF
ELTHRE NS ST AFI3 HIV B B3 Tl P
HEDELL, BELHERIN TV B, V< FHE
RBTH ST AR OFEBERRERIEBCS L, 1~
7V F v TRELBEBCTHES T 20 RBHTIR
Za—FYRAF AMRFEEOERAF 2T LIS
2T, REZMBEOLRE—RFHAA ¥ 54 > OfIE
W, REEBRED 1 DTH 3.
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