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Table 5 Multivariate model of predictors of infusion reaction by
logistic regression

Estimates OR

FCGR3B NA1/1: NA2/2+NA1/2 0.90 6.1
Glucocorticoid use ~0.68 0.26

95% Ci p Value

18910243 <0.01
0.08 to 0.84 0.03

We found that 19% of the patients with RA developed AIA .

during the 52-week study period. The reported prevalence of
AIA in patients with RA varies from 12% to 44% and appears to
be inversely proportional to the serum levels of infliximab and
therapeutic response.?® The dose of MTX did not significantly
affect the development of AIA in our study (data not shown).
In this study, infusion reactions frequently occurred between 14
and 30 weeks after initiating infliximab. Since the infusion inter-
val was increased to 8 weeks after induction at 0, 2 and 6 weeks,
the serum trough levels of infliximab probably lowered at the
infusions with 8-week intervals, supporting the above obser-
vation in this study. However, the precise mechanisms related
to AIA and the development of infusion reactions are not fully
understood and require further study.

Numerous studies have analysed the possible association
between FCGR2A and FCGR3A polymorphisms and the effi-
cacy of biological agents against TNFa in patients with RA.29-3
However, the association between these polymorphisms and
the adverse effects of anti-TNFo has not been fully explored. In
this regard, the FCGR3B NA2 allele has been shown to be asso-
ciated with urinary tract infections in patients with RA treated
with MTX or etanercept.3? FcyRIIIb is expressed exclusively on
neutrophils, eosinophils!? and basophils.® The isoform contain-
ing the FCGR3B NA1 allele produces larger phagocytic, oxida-
tive burst and degranulation responses than the FCGR3B NA2
allele.?? Thus, the FCGR3B NA1/NA1 genotype with high affin-
ity to Ig present on the surface of neutrophils, eosinophils and
basophils may account for the higher incidence of infusion reac-
tions to infliximab. In addition, optimal ligand concentrations
leading to formation of immune complexes may allow bind-
ing to FeyRIIIb and subsequent activation of cells.?* Recently,
variation in the copy number of FCGR3B has been shown to
be associated with susceptibility to systemic autoimmunity.%
Copy number variation of FCGR3B may play a role in infusion
reactions and warrants further examination. ‘

One may speculate that glucocorticoids may interfere with
the binding, activation and effector function of immune cells,
thereby reducing the severity and frequency of infusion reac-
tions. Some of these effects may be shared with MTX. In this
study, the concomitant use of oral glucocorticoids was signifi-
cantly associated with a reduced risk of developing an infusion
reaction, consistent with recent reports.? 36 Therefore, not only
the moderate- to high-dose glucocorticoids given as a premed-
ication, but also the low-dose daily glucocorticoids may be a
potent inhibitor of infusion reactions. FeyRIIIb is a phosphatidyl
inositol-linked cell surface protein and thus lacks any self-kinase
activity. Instead, FcyRIla is coupled with FeyRIIIb to transduce
signals. As one of the functional polymorphisms in FcyRlla is
the 131H allele which confers receptor affinity to IgG2 subclass,
it is unlikely that this receptor plays a direct role in binding to
the IgG1 monoclonal antibody infliximab. Nevertheless, the
possibility that other polymorphisms of FCGRZA associated
with receptor function contribute to infusion reactions should
be examined.

There are a number of limitations that warrant mention. First,
the number of patients examined in this study was insufficient
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to demonstrate an association between FCGR3A polymorphism
and infusion reactions. Second, in addition to the small num-
ber of patients, other aspects of the study design also imposed
limitations. For example, the study was designed to monitor
infusion reactions during 52 weeks, meaning that infusion reac-
tions appearing after 52 weeks could not be addressed. Third,
this was an open-label study which may have affected the inci-
dence and severity of infusion reactions and the response and
retention rates. However, the incidence and the types of infu-
sion reactions in this study were comparable to those of previ-
ous reports, as were the other results related to the efficacy and
retention rate of infliximab.¥ 38 Also, AIA is typically developed
during the treatment period and this information would not be
available before starting infliximab; it is apparent that the pres-
ence of AJA is limited in its use as a predictive marker. When the
two risk factors excluding AIA are used as predictive variables,
they were still associated with approximately 40% of infusion
reactions observed in this study (data not shown).

In summary, we have shown that the FCGR3B NA1/NA1
genotype and the absence of glucocorticoid usage are predictive
factors of infusion reactions in patients with RA. Premedication
for infliximab may therefore not be necessary for all patients but
only for those with the FCGR3B NA1/NA1 genotype without
daily glucocorticoids.
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1gG4-positive multi-organ lymphoproliferative
syndrome manifesting as chronic symmetrical
sclerosing dacryo-sialadenitis with subsequent
secondary portal hypertension and remarkable
lgG4-linked IL-4 elevation :

Sir, Immunoglobulin G (IgG)4-positive multi-organ lym-
phoproliferative syndrome (IgG4 +MOLPS), also known
as IgG4-related systemic disease [1-3] and others, is an
emerging clinical entity [2, 3] that exhibits a variety of clin-
ical manifestations, including autoimmune pancreatitis, in-
flammatory pseudotumour and chronic symmetrical
sclerosing dacryo-sialadenitis [CSSD; or Mikulicz disease
(MD)] [2-8]. We report a patient initially diagnosed with SS,
but subsequently recognized with CSSD-manifesting
1gG4 + MOLPS after re-presenting with symptoms of sec-
ondary portal hypertension (SPH).

A 55-year-old female was admitied in September 2004
with a 2-month history of abdominal distention against a
18-month background of S8 satisfying the 2002 Revised
American-European Classification Criteria [9], with dry-
ness of the eyes and mouth, bilateral lacrimal and salivary
gland enlargement, lymphocyte infiltration on salivary
gland biopsy, positive Schirmer’s test and decreased sal-
ivary gland function on *™Tc scintigraphy. Abdominat
findings confirmed ascites, and lacrimal and salivary
glands were enlarged bilaterally. Serum autoantibodies
including anti-Ro or SSA and anti-La or SSB were nega-
tive and abdominal CT showed multiple abdominal
masses in the hepatic hilar and mesenteric regions.
Pathological findings are shown in Figure 1A-C.

Discharging against medical advice, she subsequently
re-presented in December 2005 and August 2006 for
upper gastrointestinal variceal bleeding. Imaging results

are shown in Figure 1F-l. Further literature search re-

vealed a histopathological similarity with lgG4-related
autoimmune pancreatitis, and a then-recent case series
describing raised serum IgG4 levels and infiltration of lac-
rimal and salivary glands and lymphoid tissue by igG4-
expressing cells in 7 so-called MD patients but not
14 SS patients [1]. Subsequent investigation showed
elevated serum IgG4 (1100mg/dl; normal range 4.8-

105 mg/dl). immunohistochemistry of the biopsied lesions

for IgG4 is shown in Figure 1D and E. We consequently
diagnosed CSSD-manifesting IgG4 + MOLPS rather than
SS 2]

Corticosteroid (CS) therapy was started with oral pred-
nisolone [60 mg/day (=1 mg/kg/day)]. The glandular swel-
ling showed complete resolution at 2 weeks, whereas the
abdominal distention, abdominal masses and varices
showed partial but significant regression on CT and
endoscopy at 3 months. Serum IgG4 decreased, but
remained elevated at 4 weeks (530mg/di). Further,
immune complexes involving all IgG subtypes, including
IgG4, were also decreased at 4 weeks. Among pro-
inflammatory cytokines measured at the start of treat-
ment, two were significantly elevated, with IL-4 at
51.9pg/mi (normal range- 6.0) and IL-6 at 12.5pg/mi
(normal range 4.0). While IL-6 quickly decreased to
normal (0.7 pg/ml), IL-4 also decreased but remained
high (31.7 pg/mi) at 2 weeks. This decrease in IL-4 was
largely consistent with the decreased but still elevated
levels of 1gG4 at 4 weeks. CS was tapered to 6 mg/day
of oral methylprednisolone (mPSL) at 6 months.
Subsequent serology showed a declining but still elevated
IgG4 {(386mg/dl) and continued elevation of IL-4
(32.5pg/mi). Presently, a mild, persistent elevation of
IgG4 (282 mg/dl) remains. Lacrimal and salivary gland
size and function are normal, and the patient is well on
maintenance mPSL at 4 mg/day.

This case fulfilled the proposed diagnostic criteria for
both MD [1] and 1gG4 + MOLPS [2], strengthening the val-
idity of the diagnosis, but also fulfilled the diagnostic
criteria for SS [9]. This case therefore highlights the
need for comprehensive diagnostic criteria that provide
both high sensitivity for this emerging clinical syndrome
and specificity from potentially ‘clinically similar entities
such as SS.

Establishing an early diagnosis of IgG4 + MOLPS less-
ens unnecessary investigations and offers the possibility
of an effective treatment. Consistent with previous re-
ports, IgG4 appeared to be a useful serological marker
in both diagnosis and monitoring [2, 4, 5]. PET-CT was
more informative [8] than conventional CT or ¥’Ga scintig-
raphy, providing valuable information on sites that were
not suitable for biopsy, although this is still required to
exclude malignancy. Further, CS had a significant effect
on the lacrimal and salivary gland lesions, but only a par-
tial effect on the mesenteric and hepatic hilar masses.
Other studies have reported significant and often
complete normalization of glandular size and function
with CS, further emphasizing the importance of timely
diagnosis 2, 4-6, 10]. Conceming the extra-glandular
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Fia. 1 Investigational findings on initial and subsequent presentations leading to a diagnosis of CSSD-manifesting
1gG4 +MOLPS. Initial pathological examination on haematoxylin and eosin staining of minor salivary gland [(A) Low
magnification and (B) High magnification], hepatic hilar (C) and mesenteric lesion (not shown) biopsies shows significant

plasma cell infiltration with fibrosis in all specimens, with lymphocytes predominating over plasma cells in the glandular

lesions, whereas the reverse is seen in the extra-glandular lesions, accompanied by an increase in fibrosis. No evidence
of malignancy was detected in any specimen, and the initial pathological diagnosis was inflammatory pseudotumour.

Co-registered ["®FJfluorodeoxyglucose PET (FDG-PET) and CT images on first re-admission show the clear persistence of

the bilateral lacrimal and salivary gland, hepatic hilar and multiple mesenteric masses in coronal (F) and sagittal (G) views
of the whole body and axial views at two levels (H and 1). Immunohistochemical examination shows IgG4-expressing
plasma cells in salivary gland (D) and hepatic hilar (E) lesions.

lesions, the differing histopathological patterns of
lymphocyte: plasma cell ratios and accompanying
fibrosis and differing response levels to CS may suggest
a specific window of therapeutic opportunity and CS
sensitivity [3].

Importantly, by demonstrating analogous immunohisto-
chemical findings in both glandular and extra-glandular

lesions, our case provides a clear illusiration of the sys-
temic nature of IgG4 + MOLPS [2, 3, 6, 7. Further, the role
of IgG4 in 1gG4 +MOLPS remains unclear [3, 5] and a
finding of hyper-lgG4 may not necessarily indicate a cen-
tral aetiological role for IgG4. Interestingly, the elevated
IL-4 in the active phase decreased with CS, largely con-
sistent with changes in igG4 levels.

— 295 —

Z10T ‘9T A1enIgog uo 191us)) BIPSIA 2 "JUJ [EQIPAJA *ALU[) OIS T8 /S10’ sTeuInofp10jx0° AZojoretunayl//:dny woy psapeojumoy



Letters to the Editor

This case highlights the systemic nature of 1gG4 -
MOLPS and the importance of distinguishing it from
clinically similar entities such as SS. Clinical recognition

_of 1gG4+MOLPS is important, as CS may provide
complete relief from symptoms and reduce morbidity,
particularly if instigated early in the course of the disease.
Comprehensive, validated diagnostic criteria and a
greater understanding of the pathogenesis of 1gG4+
MOLPS are required.

| Rheumatology key message.

o CSSD-manifesting IgG4 +MOLPS can present with
SPH and remarkable IgG4-linked IL-4 elevation.
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Severe pneumonia by aciclovir-resistant
varicella~zoster virus during etanercept therapy
Sk, Patients treated with antagonisis of TNF-a
(anti-TNF-o) are at increased risk of bacterial infections
{1]. Compared with bacterial infection, little is known
about the risk of viral infections in patients undergoing
therapy with anti-TNF-o agents. Immunodeficiency
is known to trigger the reactivation of varicella-zoster
virus (VZV), one of the most common adverse events re-
ported in clinical trials of anti-TNF-o agents [1]. Recent
studies observed a mildly increased risk of herpes

zoster reactivation in patients treated with anti-TNF-o -

agents [2-4]. Nevertheless, therapy with the anti-TNF-o
agent etanercept was not associated with an enhanced
risk of herpes zoster [2, 3].

During therapy with etanercept, disseminated or inva-
sive disease by reactivation of the VZV, has seldom been
reported [5], and no case of VZV pneumonia has been
published. We report a case of severe pneumonia by
aciclovir-resistant VZV, occurring in a patient with PsA
during therapy with etanercept.

A 63-year-old male with PsA, treated with etanercept
during 6 months, was admitted for a multi-dermatomal
herpes zoster and fever {up to 38.5°C). Creatinine was
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Abstract The aim of this study was to prospectively eval-
uate the efficacy and safety of tacrolimus (TAC) in various
manifestations of systemic lupus erythematosus (SLE)
patients in daily clinical practice. Each of the 21 TAC-
treated patients with SLE in our care over 2 years was

enrolled in this open-label trial. Patients were administered -

TAC at a dosage of 1-6 mg once daily, followed up for
24 weeks. Efficacy and safety were evaluated utilizing clin-
ical and labaratory findings. As treatment targets, TAC was
preferentially used with oral corticosteroid administration
for mild active manifestations such as arthritis, skin erup-
tions, or asymptomatic nephritis. In efficacy, the mean
value of the SLE disease activity index was significantly
reduced to 4.1, 2.7, 1.8, and 1.2 (W =21,-20,-16 and 13) at
0, 4, 12, and 24 weeks, respectively. In eight cases, treat-
ment was discontinued within 24 weeks due to insufficient
effects (6 cases) and side effects (2 cases). Non-serious side
effects were observed in only five cases (23.8%) over
24 weeks. TAC can be considered both effective and safe
for the treatment of various manifestations of SLE.
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Introduction

Systemic lupus erythematosus (SLE) is a systemic autoim-
mune disease characterized by an aberrant production of
autoantibodies and immune complexes [1-3]. While cortico-
steroids (CS) and immunosuppressants are widely used for
treatment, thereby creating a certain effect toward a higher
rate of induction and maintenance therapy, more than a few
resistant cases have been experienced. A new treatment has
been strongly sought in the clinical setting [4].

Tacrolimus (TAC) is a relatively new type of medication
that induces an immunosuppressive effect, specifically
inhibiting the calcineurin pathway in T cells and reducing
accompanying inflammatory cytokine production [5-7].
TAC has been approved for worldwide use in organ trans-
plantation [8-11] and for treating autoimmune diseases,
including myasthenia gravis [12]. In 2004, the use of TAC
for the treatment of rheumatoid arthritis (RA) had been

. approved in Canada and Japan. A great deal of clinical

evidence was accumulated, including our reports on RA
[13-16]. More recently, in 2006, TAC was approved for
lupus nephritis with intolerance to be the previously normal
treatment in Japan, first in the world. However, its efficacy
and safety for various manifestations of SLE have not been
clearly investigated. We have prospectively evaluated the
efficacy and safety of TAC in SLE, focusing especially on
various lupus manifestations beyond nephritis in the clini-
cal setting; this report forms the basis for the appropriate
practical use of TAC in various conditions of SLE.

Patients and methods

This study is a single-center open-label prospective
24-week observational study which took place from April
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2005 to March 2007 in a typical clinical practice. Twenty-one
SLE patients, fulfilling the American College of Rheuma-
tology’s 1997 revised criteria for the classification of SLE
[17] were enrolled. They all exhibited a resistance to or
intolerance to other treatments, or potential difficulties with
other treatments were foreseen because of anticipated
complications. Patients were administered TAC at a dose of
1-3 mg (with the exception of 6 mg in one case) once a day

in the evening for 24 weeks. The use of other drugs in

combination was not restricted in any way.

Disease activity and clinical responses were evaluated
utilizing the SLE disease activity index (SLEDATI) [18] at
0, 4, 12, and 24 weeks. The final efficacy evaluation of
TAC was assessed by satisfying all of the following crite-
ria: (1) a decrease of SLEDAI at 24 weeks from week 0
(baseline), (2) the continuation of TAC at 24 weeks, and (3)
no increase of CS and no addition of immunosuppressive
drugs. Safety was evaluated by examining clinical signs
and symptoms in combination with laboratory findings;
including the following: complete blood counts, general
biochemistry and serum glucose, urinalysis, chest X-ray,
and appropriate additional tests in cases of suspected
adverse events. Each physician involved with this study
decided independently on the continuation or discontinua-
tion and the dosage adjustments of TAC.

Blood concentrations of TAC at 12 h after administra-
tion were measured at 4 weeks after starting the TAC regi-
men, with the exception of three cases; these levels were

used for determining dose adjustments of TAC. After

4 weeks, they were measured if necessary.

For statistical analysis, we utilized a paired ¢ test for the
comparison of two groups and a non-repeated ANOVA test
for the comparison of multiple groups. A P value of <0.05
was considered statistically significant (*P < 0.05,
**P < 0.01).

Results
Patient background-

Twenty-one SLE patients were enrolled in this study. Sum-
marized demographics and baseline characteristics of all
cases are shown in Table 1. The mean age was 34.8 years
and 20 patients were females. Regarding subtypes of the
disease, 24% of the patient had renal involvement. A few
cases of syndromes overlapping with other collagen vascu-
lar diseases, including RA, were enrolled and all of them
were used for lupus manifestations and evaluated. Regard-
ing causes of administration, 16 cases of recurrences of dis-
ease, 4 cases of maintenance therapy-seeking for reduction
of CS amounts, and only one case of first induction were
included. Most cases had previously only used CS with the
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Table 1 Summarized demographics and baseline characteristics of 21
SLE cases

Number of cases 21

Age (mean =+ SD, range) 34.8 + 11.4 (16-75)

Sex (male/female) 1/20
Subtype of disease Renal 5
Non-renal 16

Cause of administration First induction 1

Recurrence 16 (insufficient 14,
side effects 2)

Maintenance 4 (for reduction
of CS amount 4)

CS 20 (PSL 134+ 8.3
(2-35) mg/day)

IS8 (CyA 6,CPA1,MZB 1)

IVIG 1 '

42+2.0(1-8)

Just previous treatment

Disease activity index
(SLEDAI) at start

Target manifestation Arthritis 8, skin eruption 5,
nephropathy 5

Immunological abnormality 4,
cytopenia 1

Alopecia 1, myositis 1

Combination therapy CS 21 [PSL: 13.3 & 7.9 (mg/day)]
at start (mean + SD) IS 1 (CPA 1)
Dose of TAC at start 2.5+ 1.0 (1-6)

(mean =+ SD, range)

CS§ Corticosteroids, CPA cyclophosphamide, CyA cyclosporin A, IS
immunosuppressant, /VIG intravenous immunoglobulin, MZB mizori-
bine, SLEDAI SLE disease activity index, TAC tacrolimus

mean dose (- standard deviation) being prednisone at
13.4 £ 8.3 mg/day. Immunosuppressants, such as cyclo-
sporine A (CyA), had also previously been used in eight
cases.

Mean scores of SLEDALI at baseline were 4.2 + 2.0. The
disease activity of enrolled patients was mild to moderate.
Target manifestations of TAC treatments were diverse,
including arthritis in 8; skin eruptions in 5; nephropathy in
5; immunological abnormalities in 4; and cytopenia, alope-
cia, and myositis in one case. All cases used CS in combi-
nation with TAC from the onset and the mean dose of
predonisone was 13.3 £ 7.9 mg/day, almost equal to that
prior to the start of TAC treatments. Only one case was
orally concomitant with cyclophosphamide (CPA). The
mean dose of TAC from the start was 2.5 & 1.0 mg/day.

Efficacy

As a result of efficacy assessments, changes in SLEDAI
scores in all cases are shown (Fig. la). Mean SLEDAI
scores improved significantly at each of 4, 12, and 24 weeks
from baseline in continuing cases. TAC continuation rates at
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Fig. 1 Efficacy and safety of tacrolimus in 21 SLE cases. a Time
courses of SLEDAI scores after start of tacrolimus are shown. Mean
values and standard deviations of SLEDAI and the number of assessed
patients are also indicated. b Continuation rates (%) of tacrolimus at 0,
4, 12, and 24 weeks are shown. ¢ Corticosteroid amounts at 0 and
24 weeks in all 13 cases that received 24 weeks of tacrolimus. Mean
amounts and standard deviations of prednisolone amounts for the 13
cases are also indicated. d Time courses of serum anti-dsDNA anti-

4, 12, and 24 weeks are shown (Fig. 1b). In the 13 cases
that continued for 24 weeks, mean CS amounts were suc-
cessfully reduced at 24 weeks compared with baseline
(Fig. Ic). Only one of those 13 cases required an increase
of CS at 24 weeks (Table 2). Although there was no signifi-
cant difference in CS amounts between at start and at
24 weeks in those 13 cases, in the sub group of patients
except one exacerbated case, there were significant differ-
ences (P < 0.05) by paired ¢ test.

The mean titer amounts of anti-dsDNA antibodies, as a
representative indicator of immunological parameters
reflecting disease activity, were also reduced at 12 and
24 weeks compared with baseline (Fig. 1d).

In all cases, we also assessed efficacy by the last obser-
vation carried forward (LOCF). Ten of 21 cases (47.6%)
satisfied efficacy criteria for mild to moderate disease activ-
ity, including various manifestations of SLE patients at
24 weeks.

We searched predictors for the continuation or the effec-
tiveness, but there were no significant differences in age,
sex, major target organ, initial dose of TAC, SLEDAI (at
start) and CS, between those two groups.

body titers after start of tacrolimus are shown. Mean values and stan-
dard deviations of the titers and number of assessed patients are also
indicated. Normal range of serum anti-dsDNA antibody titers is below
20 IU/ml in our laboratory. e Time courses of serum creatinine after
start of tacrolimus are shown. Mean values and standard deviations of
the values and the number of assessed patients are also indicated.
Normal range of serum creatinine is from 0.4 to 1.1 mg/dl in our labo-
ratory. *P < 0.05 and **P < 0.01, respectively

Safety

Physician-determined definitive or undeniable adverse drug
reactions relating to TAC were observed in five cases
(23.8%) over 24 weeks (Table 3). Three of these cases were
symptomatic events in the gastrointestinal tract, including
epigastric discomfort, nausea, and diarrhea. Cervical lym-
phadenopathy was observed in one case. Finger tremors
were observed in one case, although this had previously
appeared with CyA treatment in the patients, and the physi-
cian continued TAC. In the four other cases, treatments
were stopped at the onset of the events. None of the cases
were considered to be serious and each was completely
ameliorated by appropriate countermeasures [drug discon-
tinuation (4) or careful observation (1)]. In four of five
cases (80%), these events occurred within 2 months.

In three of the above five cases, the blood concentration
levels of TAC were measured at the adverse events. In two
cases, the levels were below 10 ng/ml, but in the one case
that was administered 6 mg/day, the level was 38.0 ng/ml
and highly elevated at the time of the adverse events. Nau-
sea turned out to be caused by high concentrations of TAC.
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Table 2 List of detailed information on the TAC treatment for various manifestations

Case # Age/sex Major target Initial dose of SLEDAI CS amount Efficacy assessment
manifestations TAC (mg/day)
. Atstart At24 weeks Atstart At24 weeks At 24 weeks
SLE1  28/F Immunological abnormality 2 4 2 5 5 Effective
SLE2 30/F Arthritis 3 6 - 10 - Insufficient (discontinue)
SLE3 = 34/F Arthritis 3 4 0 10 9 Effective
SLE4  30/F Arthritis 1.5 4 5 10 30 Insufficient (continue)
SLE5 37/F Arthritis, alopecia 2 6 2 13 8 Effective
SLE6 71/F Arthritis, proteinuria 1 8 0 13 12 Effective
SLE7 34/F  Skineruption 3 4 0 10 8 Effective
SLES 21/F Skin eruption 3 2 2 5 5 Insufficient (continue)
SLE9 44/F Cytopenia 2 1 3 20 - 10 Insuﬁiciem (continue)
SLE10 42/F Skin eruption 2 2 2 10 7 Insufficient (continue)
SLE1l 36/F Immunological abnormality 2 2 - 10 - Adv. events (discontinue)
SLE12 48M Proteinuria - 2 6 - 10 - Insufficient (discontinue)
SLE13 28/F Immunological abnormality 3 6 0 30 8 Effective
SLE14 29/F Skin eruption 2 2 0 20 3 Effective
SLE15 38/F Proteinuria 2 4 - 10 - Insufficient (continue)
SLE16 16/F Proteinuria, cytopenia 6 6 - 8 - Adv. events (discontinue)
SLE17 31/F Immunol. abnormality, 2 4 - 5 - Insufficient (discontinue)
arthritis
SLE18 41/F Arthritis 3 8 0 20 13 Effective
SLE19 23/F Proteinuria 2 4 0 12.5 12.5 Effective
SLE20 30/F Arthritis 3 4 - 5 - Insufficient (discontinue)
SLE21 41/F Skin eruption 3 2 - . 16 - Insufficient (discontinue)

Adv. events Adverse events, CS corticosteroid, ILD interstitial lung disease, SLEDAI SLE disease activity index

Table 3 Definitive or undeniable adverse events relating to tacrolimus in 21 SLE cases

Dose of TAC

Case#  Age/sex  Adverse events Blood conc.
at event of TAC at
Onset (M)  Type Measures Outcomes (mg/day) event (ng/ml)

SLE4 30/F 2 Epigastric discomforts ~ Stop Improved and restart 1.5 1.4

SLES8 21/F 1 Diarrhea Continue Improved 3 ND

SLE1l1  36/F 4 Finger tremor Stop Discontinue ; 2 ND

(previously appeared in CyA treatment)
SLE16  16/F 2 Nausea Stop Improved and restart 6 38.0
in lower dose
SLE21  41/F 1 Cervical Stop Improved and restart 3 6.1
lymphadenopathy )

Blood conc. Blood concentration, ND no data

After TAC was disrupted, this symptom improved and
TAC was restarted at a lower dose.

Mean serum creatinine levels at 0, 4, 12, and 24 weeks
were 0.68 £ 0.24, 0.66 = 0.23, 0.73 &+ 0.27, and 0.67 &+
0.17, respectively. There were no statistically significant
differences (i.e. non-repeated measures of ANOVA) among
the four groups (Fig. le).
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Blood concentration

Blood concentration levels of TAC were measured in 18
cases, with the exception of 3 cases (SLES, 11, and 20), and
correlations of initial doses with blood concentration levels
of TAC are shown in Fig. 2a. The mean concentration of 18
cases was 4.3 2.4 ng/ml. The mean concentration of
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Fig. 2 Correlation between initial dose of TAC and blood concentra-
tion of TAC or change of SLEDAL. a Correlation between initial dose
of TAC and blood concentration of TAC is shown (N = 18). b Corre-
lation between initial dose of TAC and change of SLEDALI is shown

TAC in four dose groups (<2, 2, 3, and 6 mg/day) was
19407 N=2),37£18N=9),51+18(N=6), and
10.6 £ 0.0 ng/ml (N =1), respectively. Blood concentra-
tion levels were basically dose-dependent, but these levels
had a wide range in each individual patient within the same
dose groups. There were positive correlations (R” = 0.52)
and statistically significant differences (P = 0.0006).

On the other hand, no significant correlation was
observed between the blood concentration levels of TAC,
the dose of TAC (Fig. 2b), and SLEDAI improvement at
4 weeks from base line. Only in the 6 mg/day administra-
tion case was a high concentration level of TAC (10.2 ng/ml)
observed, without any signs or symptoms. In this case, the
medication was continued for 2 months, nausea appeared,
and then TAC was discontinued as described in the earlier
subsection on safety.

Discussion

In this report, we have demonstrated that TAC is both effec-
tive and safe in the treatment of various manifestations of
SLE patients in a clinical setting. In our case series, for
nearly half of the patients, 10 of 21 cases (47.6%), TAC
was effective for mild to moderate disease activity, includ-
ing various manifestations of SLE at 24 weeks without an
increase of CS. Moreover, regarding safety, non-serious
side effects were observed in only five cases (23.8%) over
24 weeks. The results of our prospective study support the
finding that TAC is-a new, effective agent for treating SLE.

While various immune response abnormalities were
identified in SLE patients, especially aberrant and persistent
T cell abnormalities, involving signal transduction defects,
have been recognized as important factors in disease forma-
tion in the most recent decade [3]. Thus, a T cell blockade
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(N = 18). Closed circles show each patient. The linear regression equa-
tions (inc!uding 95% confidence interval and 95% prediction interval)
are also indicated as solid and dashed lines, respectively

is considered to be quite reasonable as a potential therapeu-
tic target for SLE.

Upon reviewing past reports of TAC treatment for SLE,
a case series on three refractory SLE was first described by
Duddridge and Powell [19]. Two of three cases were well-
controlled and previous persistent vasculitis had been
resolved; other features of active disease were controlled.
The third patient’s vasculitis had not improved signifi-
cantly after 2 months of treatment, and TAC was discon-
tinued because of nephrotoxicity. Second, a case series on
the successful usage of TAC in eight SLE cases, including
six patients with refractory nephritis and two with anti-
phospholipid syndrome, had been reported [20]. After that,
several successful reports on TAC’s efficacy for nephritis
[21-27], nephropathy after kidney transplantation for SLE
[28, 29], pediatric lupus nephritis {30], lupus cystitis [31],
and neuromyelitis optica [32], were accumulated. Topical
use of TAC, which had been approved for atopic dermati-
tis, had also begun to be tried for cutaneous lesions in
lupus [33-36]. A few clinical studies on TAC for collagen
vascular diseases other than RA have also been reported
[37-40].

In designing our study, all patients at a specific period
were involved, to avoid selection bias, which is different
from many of the aforementioned case series. Patients were
assigned according to the decisions of the involved physi-
cians, as opposed to assignation by randomization. Our
study focused on the real-world ordinary practice of TAC
treatments for SLE; thus a full randomization study was not
well suited to our purposes, nor would it have been suitable
for our investigation into the optimization of efficacy and
safety for all patients. Each physician carefully determined
the dosage of TAC upon considering multiple factors for
every individual patient, such as disease activity, complica-
tions, age, and renal function.
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Looking for the patient background in our study, age and
sex were typical for lupus patients, and baseline disease
activity was mild to moderate; however, many cases were
refractory for CS or recurrent with therapeutic difficulty. In
daily clinical practice, we often encounter such cases of
being refractory to multiple immunosuppressive agents
with an intermediate dose of CS. Although we unwillingly
increased CS for such cases in the past, in more than a few
cases complications were forced due to CS. For the blind
alley cornered patients with a mild flare of disease, such as
arthritis, skin eruption, or immunological abnormalities,
TAC was effective. Drop-out rate may not be low simply;
however, the rate itself strongly depends on multiple fac-
tors, such as patient background, study protocol, existance
of alternative choice and objective symptoms.

Although we think therapeutic effects should be basi-
cally dose dependent, the reason why dose dependency was
not statically clear might be considered to be number of
cases, heterogeneous group, and narrow declined distribu-
tion of TAC dose. We were able to confirm a drug response
for these manifestations at 4 weeks, the same as in our
report on RA [16]. Our results also indicate that it possesses
steroid-sparing effects and makes a good combination part-
ner in a subgroup of patients that responded well to the
therapy. - However, for severe manifestations, including
cytopenia, current doses of TAC were not enough to
improve their activities. Higher doses of TAC might be
effective for induction, maintenance, or prevention of rela-
tively severe disease manifestations in some cases. Longer
observation and a double-blind, randomized controlled trial
might be needed for dealing with this problem.

Regarding safety, TAC was generally considered to be
safe except in the high-dose case, where we used it while
paying special attention to renal toxicity, gastrointestinal
dysfunction, glucose intolerance, and infection. Live vac-
cine, CyA, bosentan, and potassium-sparing diuretics are
prohibited to use concomitant with TAC. Furthermore, we
should be also careful to use TAC with following drugs
such as macrolides, antifungal azoles, some of calcium

channel blockers because of possibility of increase in blood .

concentration [16, 22, 23, 41]. A lower incidence of
adverse events than in past clinical reports may be due to an
appropriate and flexible dose regimen. From a safety per-
spective, it is important to consider dosages of TAC for
each individual.

On the méasurement of blood concentrations of TAC in
SLE patients, current recognition and proposed new prac-
tice guidelines were garnered from our previous and current
studies are as follows: (1) basically, efficacy is dose depen-
dent, but individual differences exist and we should be
checking that the concentration is in an appropriate range,
at least once, soon after initial administration; (2) especially
in the case of (a) liver and/or renal dysfunction, (b) an
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increase of dose in elderly patients, (c) more than 3 mg/day
administration, and/or (d) a combination with drugs inter-
acting with TAC, the monitoring of blood concentration
levels is efficacious for preventing serious adverse events
caused by an increased concentration; (3) it is difficult to
predict the initial clinical response, drug concentration, and
independent adverse events.

As a suggestion for further studies, it is necessary to
establish evidence for the following: (1) appropriate appli-
cants for the treatment of TAC; (2) appropriate dose, meth-
ods, periods, and blood concentration levels to maximize
effect and minimize side effects for each manifestation; (3)
sensitive indicators of monitoring and assessment methods
for the treatment; and (4) long-term efficacy and safety, and
contribution to prognosis.

In conclusion, TAC can be considered both effective and
safe for treating various manifestations in SLE patients. For
mild disease activation of SLE, it could become one of the
new pragmatic options. However, for severe active condi-
tions, its efficacy is considered to be limited at current dose
settings and usage.

Conflict of interest statement None.
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Abstract: Current classification criteria for definite APS recommend the use of one or more of
three positive standardized laboratory assays, including anticardiolipin antibodies (aCL),
lupus anticoagulant (LA), and antibodies directed to B,glycoprotein 1 (anti-B,GPI) to detect
antiphospholipid antibodies (aPL) in the presence of at least one of the two major clinical
manifestations (i.e., thrombosis or pregnancy morbidity) of the syndrome. Several other
autoantibodies shown to be directed to phospholipids and/or their complexes with phospho-
lipids and/or to proteins of the coagulation cascade, as well as a mechanistic test for resistance
to annexin A5 anticoagulant activity, have been proposed to be relevant to APS. A task
force of worldwide scientists in the field discussed and analyzed: critical questions related to
‘non-criteria’ aPL tests in an evidence-based manner during the 13th International Congress
on Antiphospholipid Antibodies (APLA 2010, 13-16 April 2010, Galveston, Texas, USA).
This report summarizes the findings, conclusions, and recommendations of this task
force. Lupus (2011) 20, 191-205.
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Introduction (i.e., thrombosis or pregnancy morbidity) of
the syndrome.' Anticardiolipin antibodies (aCL),

Current classification criteria for definite antipho-  anti-pglycoprotein I (B,GPI) antibodies, and
spholipid syndrome (APS) recommend the use [upus anticoagulant (LA) are the laboratory tests
of one or more of three positive standardized included in the revised criteria for the classification
laboratory assays to detect antiphospholipid ©f APS. . . .

antibodies (aPL) in the presence of at least A number of issues regarding the definition of

one of the two major clinical manifestations  aPL positive’ are Uﬂd?f disc_:uss@on.'F or example,
there are in daily practice many in vitro ‘false pos-

itives” for aPL, due to the lack of specificity of the
tests, particularly the aCL ELISA. APL antibodies
are found in patients with a variety of diseases, such

Correspondence to: Maria Laura Bertolaccini, Lupus Research Unit,
The Rayne Institute, King’s College London School of Medicine, 4th

Floor Lambeth Wing, St Thomas” Hospital, London SE1 7EH, UK as iqfectious, malignant, or autoimmune diseases
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not associated with clinical manifestations of APS.
Furthermore, increasing evidence demonstrates

.that aPL antibodies are heterogeneous in function

and specificity, and individual tests may recognize
various subtypes of antibodies, some of which may
be ‘pathogenic’. In addition, there are patients
strongly suspected of having APS by their clinical
phenotype, but persistently negative for any cur-
rently tested aPL (laboratory and/or clinical false
negative). These findings have nurtured the concept
of © seronegatlve APS’ (SNAPS), a much contended
setting that is based on a clinical picture highly
suggestive of the syndrome in the absence of con-
ventional aPL antibodies, leading investigators to

- maintain their efforts to identify ‘true aPL’ in an

attempt to better recognize APS patients.

Several autoantibodies shown to be directed
to negatively charged phospholipids other than
cardiolipin, to other proteins of the coagulation
cascade (i.e., prothrombin and/or phosphatidylser-
ine-prothrombin complexes), to some domains of
B>GPI, or to interfere with the anticoagulant activ-
ity of annexin AS (AS) have been proposed to be
relevant to APS.? In some cases, these assays
appear to detect specific subsets of pathogenic
antibodies, or a particular mechanism in APS.
However, the clinical utility of these newly devel-
oped assays and their diagnostic value remains
elusive. The issue of the value of IgA aPL antibo-
dies and whether this test should be part of the
routine diagnostic algorithm has also been a subject
of debate. A worldwide task force of scientists in
the field — divided into subgroups — discussed and
analyzed critical questions related to ‘non-criteria’
aPL tests in an evidence-based manner during the
13th International Congress on Antiphospholipid
Antibodies (APLA 2010, 13-16 April 2010,
Galveston, TX, USA). This report summarizes
the findings, conclusions, and recommendations
of this task force.

Antibodies to phosphatidylethanolamine

( Presented by Drs Sanmarco Lambert, and
Matsubayashi)

Introduction and questions addressed by the
task force

Antibodies directed toward phosphatidylethanol-
amine (anti-PE) deserve particular attention, since
they have been described in some instances as the
sole aPL in patients that have manifestations of
APS. Thus, the goal of this session was to highlight

Lupus

the clinical interest of anti-PE investigation through

“a brief review of the literature of their clinical asso-

ciations and clinical experience. Another point
opened to the debate was the methodological prob-
lems of the anti-PE assays.

Regarding obstetrical complications, anti-PE
have been reported to be significantly more fre-
quent in women with unexplained early fetal loss
(UFL) than in either those with explained early
fetal loss or healthy mothers. Two different studies
have shown that anti-PE are a higher independent
risk factor for earlg UFL than either aCL or anti-
B>GPI antibodies.”™ Interestingly, anti-PE have
also been described as the only aPL found in the
majority of cases (73%). Likewise, anti-PE have
been reported as significantly the most frequent
aPL in infertile women (67.5% of aPL-positive
sera), where they were found to be the sole aPL
in 85% of cases.

Recently, a murine model has reinforced the
interest in anti-PE investigation in obstetric comph-
cations. Indeed, as reported by Dr Matsubayashi in
this session, passive immunization of anti-PE or
ant1~LDC27 (antigen site in the third domain of
kininogen) in pregnant mice causes increased fetal
resorption, which correlated with significant
increases in apoptosis in the placenta (study in
progress). He claimed that this study supports the
pathogenic role of anti-PE in pregnancy complica-
tions and also suggests the importance of LDC27,
the target antigen site for kininogen-dependent
anti-PE.

The relationship between anti-PE and thrombo-
sis, the other clinical feature of APS, has also been
reported in several studies. In particular, in a mul-
ticenter study set up within the framework of the
European Forum on aPL, the prevalence of anti-
PE was 15% in patients with unexplained venous
thromboses and mainly found as the sole aPL.’
In this retrospective study, IgG-anti-PE were
found to be an independent risk factor for venous
thrombosis, with an odds ratio of 6:1. Interestingly,
Dr Lambert reported that in a selected population
of 243 outpatients consulting for idiopathic
arterial and/or venous thrombosis, negative for
conventional aPL antibodies, 58 were positive for
anti-PE (IgM mainly and IgG rarely). Other throm-
bophilic disorders were not frequently found.
During a median follow-up of 34 months, throm-
botic recurrence was found in 25% of patients.

Importantly, the task force recognized that no
consensual standardized method exists for the mea-
surement of anti-PE and that the heterogeneity of
these antibodies increases the difficulties in attempt-
ing such a goal. This problem significantly limits
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the clinical utility of this assay. The impact of the
various ELISA components on the interlaboratory
variability of results was analyzed, the conclusion
being that the buffer supplement represents the crit-
ical factor in anti-PE measurement. To that regard,
the results from a recent study showing that buffer

supplements with a high lipid content decrease -

anti-PE reactivity in a dose-dependent manner
were presented at this meeting.®

Recommendations of the task force

Based on published evidence and the additional
studies presented during this session, the detection
of anti-PE antibodies may be useful in ‘seronega-
tive’ APS, in spite of the absence of a consensual
method for their detection. The task force recog-
nized that further steps must be made in order to
ascertain the place of these antibodies in the diag-
nostic algorithm of APS, including standardization
and proper validation of an anti-PE ELISA test
and a prospective study on a broad population
with well-documented clinical and biological
features of APS (Table 1a).

Antibodies to domains of $2 glycoprotein I

( Presented by Dr Bas de Laat)

Introduction and questions addressed by
 the task force

APL antibodies form a heterogeneous population
of antibodies recognizing different antigens.” B,GPI
is recognized as the most important antigen in APS,
but anti-B2GPI antibodies are also regarded as a
heterogeneous population of antibodies with reac-
tivity towards different epitopes on B,GPL® During
the last decade evidence has accumulated for a
central role for domain I of B,GPI as a primary
epitope for aPL antibodies. Iverson et al. were the
first to show that a specific population of aPL
antibodies showed reactivity towards domain I,
with glycine40-arginine43 as the major epitope.”!°
Recently Ioannou et al. reported that the epitope
possibly comprises a larger region on domains I
and 1.1

Two studies have been conducted to investigate
the clinical significance of the detection of anti-
domain I antibodies. The first of these showed
that the presence of anti-domain I antibodies
was associated more with (predominantly
venous) thrombosis compared with anti- B,GPI
antibodies with reactivity towards other domains.'?

“Non-criteria’ aPL tests
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This observation was recently confirmed in a
double-blinded multicenter study including 442
patients, all positive for anti- B,GPI antibodies.'?
Anti-domain I antibodies were shown to be present
in the plasma of 243/442 patients (55%). From
these patients with anti-domain I antibodies in
their plasma, 83% had a history of thrombosis
resulting in an odds ratio of 3.5:1 (2.3-5.4, 95%
confidence interval, CI) for thrombosis.
Interestingly, it was also found that anti-domain 1
antibodies were associated with pregnancy morbid-
ity. Furthermore, recently in vivo data have been
generated with respect to domain I. Ioannou et al.
conducted a study in which mice were injected with
IgG purified from patients diagnosed with APS.!*
After standardized vessel injury, mice injected with
antiphospholipid-related IgG displayed increased
thrombus size that could be inhibited by domain I
of BQGP 1.

This task force subgroup was charged with inves-
tigating whether there is sufficient scientific evi-
dence to recommend the incorporation of the
assay to measure anti-domain 1 antibodies for
implementation in the official guidelines for diag-
nosis of patients with APS.

Recommendations of the task force

The general opinion of the task force was that
detection of anti-domain I antibodies is of major
importance. This was predominantly based on a
double-blinded multicenter study in which it was
shown that anti-domain I antibodies were associ-
ated more with thrombosis and pregnancy morbid-
ity compared with antibodies with reactivity
towards other domains of B,GPL'®> One of the
problems that can also be applied to (some of)
the other assays that are already included in the offi-
cial guidelines is lack of prospective data (a) and
causality (b):

(a) Several prospective’ studies have been per-
formed with regard to the clinical significance
of the presence of aPL antibodies regardless of
specificity, but there is no consensus as to
whether the presence of aPL antibodies is a
risk factor for thrombosis (either first or
second event).!>?! ‘

(b) The causality of anti-domain I has been dem-
onstrated only by the use of animal models, and
additional clinical studies are needed.'

Therefore, this task force recommended that the
anti-domain I assay may be used in a research-
based setting and that more prospective and
in vivo data are needed before the anti-domain 1
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Recommendations

Standardization of anti-PE ELISA needed

Well-designed clinical studies needed to confirm the diag-
nostic value of anti-PE antibodies

Tmportant to establish whether these antibodies recognize
additional APS patients, currently missed with traditional
assays

Address existing technical problems and inconsistencies
with the tests

Anti-PS may be best candidate with respect to relevance and
association with recurrent pregnancy loss

Based on clinical studies = yes

Not at the moment; more conclusive clinical studies are
needed .

Obstetric populations should be stratified (with or without
prior thrombosis and third-trimester losses from first
trimester)

Recommendations

Does the anti-domain I antibodies test recognize Clinical data available encouraging

In vivo data with anti-domain I antibodies needed.
Standardized consensus protocol for this assay needed

Additional clinical studies needed

IgA anti-B,GPI antibodies should be tested in the presence
of clinical signs and symptoms of SLE and/or APS, par-
ticularly when other aPL tests are negative

Evaluation and comparison of multiple, commercially
available IgA aPL assays in A larger and well-
characterized population of patients needed to confirm
the diagnostic value of isolated anti-B,GPI positivity

Studies needed to determine the role of IgA" anti-B,GPI
antibodies in the pathogenesis of APS

IgA anti-B,GPT antibodies that bind to domains IV/V of
B2GPI might represent an important subgroup of clini-
cally relevant aPL antibodies

aPT-A test in conjunction with other tests may be a good
risk marker for thrombosis

aPT-A and particularly the anti-PS/PT are good specific
tests to confirm APS

aPT-A and anti-PS/PT not ready to be included in the
diagnostic criteria (standardization of the tests needed)

Collaborative studies needed to confirm clinical associations
with these tests

Data on the utility of AnxAS5 resistance assay as a mecha-
nistic diagnostic marker for APS are highly promising

Developing mechanistic clinical assays that measure APS
disease mechanisms is an important and appropriate
avenue to pursue

Additional data are needed before recommending A5SR as a
standard component of aPL testing panels

194

Table 1 Questions and recommendations of the non-criteria aPL task force

la. Anti-PE antibodies and antibodies 10 negatively charged phospholipids other than cardiolipin

Test Questions addressed by task force

Anti-PE antibodies Is the anti-PE ELISA standardized? What are

) the challenges with the assay?
Are anti-PE antibodies clinically relevant?

Amtibodies to negatively charged
phospholipids other than cardiolipin

aj Perspectives and experiences from a large Are antibodies to negatively charged phospho-
reference laboratory in the USA lipids other than cardiolipin important in

. the diagnosis of APS?

Antibodies to negatively charged phospho-
lipids other than cardiolipin

b} In the obstetric population Do non-criteria aPL exist and are they found
in women with RPL?

Are there sufficient clinical data to warrant a
change in the 2006 Classification criteria

Do women with RPL who have early pregnancy
losses and no thrombosis constitute a unique
subgroup of APS with different diagnostic
criteria of APS?

1b. Anti-domain 1 antibodies, IgA aCL and anti-8,GPI antibodies, anti-prothrombin, and anti-prothrombin-phosphatidylserine antibodies

Test Questions addressed by task foree

Anti-domain I antibodies
“pathogenic’ anti-B,GPI antibodies?

Is there convincing evidence to include this test
in the diagnostic algorithm of APS?

IgA aCL and IgA anti-B,GPI antibodies Are IgA aPL (particularly IgA anti-B,GPI)
clinically significant in patients with clinical
manifestations of APS?

Anti-prothrombin and anti-prothrombin-PS What is the role of anti-prothrombin and
antibodies; antibodies to negatively anti-prothrombin/phosphatidylserine
charged phospholipids other than antibodies in APS? Are antibodies to nega-
cardiolipin tively charged phospholipids other than

cardiolipin important in the diagnosis of
APS?

Annexin AS (A5R) resistance test; anti- What is the role of the Annexin A5 resistance
prothrombin and anti-prothrombin-PS test in the diagnosis of APS? What is the role
antibodies of anti-prothrombin and anti-prothrombin/

phosphatidylserine antibodies in APS?
Lupus
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assay can be added to the official diagnostic guide-
lines. This .assay needs to be made available to
other centers for testing before any recommenda-
tion can be made (Table 1b).

Antibodies to negatively charged phospholipids
other than cardiolipin: perspectives and experi-
ences from a large reference laboratory in the
USA (Presented by Dr Tebo)

Introduction and questions addressed by the
task force

Antibodies directed against negatively charged
phospholipids such as phosphatidic acid (PA),
phosphatidylinositol (PI), and phosphatidylserine
(PS) have been reported in patients with APS.
However, the use of these antibodies in addition
to the currently recommended laboratory markers
for the diagnosis of APS remains controversial.
Some investigators-have suggested that testing for
these aPL antibodies may help to identify women
with recurrent pregnancy loss (RPL) with clinical
features of APS who may benefit from treatment, a
topic discussed in detail in the next section.zz”zf’
In other such studies, as well as in the context
of thrombosis associated  with systemic lupus
erythematosus, no improvement in the diagnosis
performance was observed when these were mea-
sured simultaneously with aCL and LA,22527
Therefore, these assays were not included in the
2006 revised criteria for the classification of APS.
In a review of the literature since the laboratory
criteria for APS were revised, very few studies
have been carried out to examine the relevance
for these antibody markers. As such, most of the
discussion and recommendations in this article will
focus on the few recent investigations on this topic,
with reference to some earlier key findings.

Early investigations by Gharavi and colleagues
showed that aCL antibodies broadly cross-react to
both antiphosphatidylserine (anti-PS) and antipho-
sphat1dy11n031tol (anti-PI) antibodies.”® Of the
three major negatively charged aPL antibodies
(anti-PA, anti-PI, and anti-PS), anti-PS has been
most extensively investigated in thrombosis- and
pregnancy-related morbidity APS.?*?"%3 These
antibodies, particularly anti-PS, have been shown

to be more speciﬁc for APS when compared with .

aCL, since aCL is often found to be positive in
infectious diseases and other disorders.?-¥
However, the conditions necessary to achieve opti-
mal clinical and analytical performance in these

‘Non-criteria’ aPL lests
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assays are yet to be determined."” Using aP$
assays from two different manufacturers, Tebo
et al. could not document a consistent diagnostic
utility for this marker for both the IgG and IgM
isotypes.”” In addition, the combined use of these

‘non-criteria’ aPL antibodies differed significantly

between manufacturers, especially for IgM specifi-
cities, and their overall combined diagnostic perfor-
mance was not 51gn1ﬁcant 3y higher than that of aCL
and anti- B;_GPI assays.”

these antibodies was documented between healthy
contr((’)ls and women with recurrent pregnancy
loss.?

Recommendations of the task force

In the evaluation of additional diagnostic markers
for APS:

(a) It is important to determine critically whether,
indeed, these antibodies contribute to the
identification of additional patients who would
otherwise be missed by the current assays or,
alternatively, they would be better predictors
of disease due to improved analytical and clin-
ical performance. Anti-PA, anti-PI, and anti-PS
antibodies in their current format pose signifi-
cant diagnostic and analytical challenges. First,
when they occur, they do so in high association
with aCL antibodies and in isolation, and their
clinical relevance is questionable and has not
been fully investigated.

(b) In the case of anti-PS antibodies, the conditions
required to detect this antibody remain contro-
versial. Even for assays using the same reagents,
the results are discordant as there are no formal
calibrators or agreed methods of detection.
Thus, in addition to not being cost-effective,
to choose assays with the best medical benefit
rather than a collection of tests with overlap-
ping properties and equivalent or questionable
clinical value may be the best practice.

(c) Based on the current evidence, it would appear
that testing for anti-PA, anti-PI, and anti-PS
antibodies in the initial diagnostic work-up for
APS is not clinically useful, as these antibodies
may have overlapping properties with the mar-
kers considered diagnostic for this disease.

(d) It would appear that the anti-PS marker may be
the best candidate for further investigation of
its relevance and significance, especially in the
area of recurrent pregnancy loss, provided an
accepted and standardized method is in place.
In this case, more prospective studies using an
agreed-upon protocol for patient recruitment,

Of clinical importance,-
no difference in the magnitude and prevalence of
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follow-up, and testing for the presence of these
antibodies are critical (Table 1a).

Antiphospholipid antibodies other than
anticardiolipin antibedies in obstetric APS

(Presented by Dr. Kutteh)

Introduction

Several investigators worldwide have advocated the
use of a Eanel of aPL antibodies (aPL) to screen for
APS.**** This panel of tests includes not only car-
diolipin (CL, diphosphatidyl glycerol) but also
phosphatidyl inositol, phosphatidyl glycerol, phos-
phatidyl serine, and other negatively charged phos-
pholipids. These phospholipids are found in
various proportions on virtually every cell in the
body, on the inner and outer surface membranes.
Controversy has arisen as to the significance of
these antibodies and whether treatment should be
based solely on positive results of aCL or on posi-
tive results of any other aPL.

This ongoing debate of the clinical significance of
aCL and other aPL has prompted some clinicians
to screen recurrent pregnancy loss (RPL) patients
and indentify those that might be missed if only
aCL were considered significant. For example,
Branch et al. analyzed the 95th and the 99th per-

centiles of the positive and negative cut-off for a

panel of phospholipids among 147 women with
RPL, APS, and fertile controls.”> By using the
99th percentile, they found that 26/147 (17.7%) of
women with RPL had positive antibodies to CL
and 13/147 (8.8%) with RPL demonstrated binding
against phospholipids other than CL or lupus anti-
coagulant (LA). The cut-off value in phospholipid
units was determined by using the 99th percentile of
the normal population, approximately threefold the
median value. Based on comparison with controls,
they concluded that this difference was not clini-
cally significant.

In a much larger, earlier study, Yetman and
Kutteh determined the prevalence of aPL among
866 women with RPL 5. In this population, 150
of 866 (17.3%) women with RPL were positive
for IgG and/or IgM aCL while only 12 of 288
(4%) of control women without a history of poor
obstetrical outcome were positive for the same anti-
bodies (p <0.001). The same study identified 87
of 866 women with RPL who were negative
for aCL but positive for one of the other aPL,
considering patients with more than one positive

Lupus

aPL only once.”® Although this study was retro-
spective, it suggests that a significant number of
women with RPL would not have been identified
if they had been tested solely for aCL. The same
group recently reported on another group of 872
women with RPL.>® Positive aCL were detected
in 132 of 872 women with RPL (15.1%), LA
was detected in 31 of 872 (3.6%), and aPS was
identified in 49 of 872 (5.6%) of women with
RPL who were negative for aCL and LA.%¢
Anti-PS antibodies were found in the absence of
aCL and LA in women with RPL and two consec-
utive losses (18/391 or 4.6%), women with three

-consecutive losses (16/288 or 5.6%), and women

with four or more consecutive losses (15/193 or
7.8%). In control women without a history of
poor obstetric outcome, positive aCL were detected
in 4.9%, positive LA in 1.0%, and positive aPS in
2.8%. Differences in aCL and anti-PS when
comparing women with RPL to controls were sig-
nificant using the two-tailed Fisher exact test.

The lack of standardization among different lab-
oratories has made it difficult for physicians to
1dent1fy patlents with APS and those at risk for a
mlscarnage 37-39 This has been used as a reason for

- not using other aPL as APS criteria, but in fact a

great deal of variation exists between laboratories
even when assaying aCL. For example, I1gG aCL,
considered by almost all clinicians and laboratory
professionals as the ‘gold standard’, is still not stan-
dardized to the level of uniform agreement in all
labs and all assays. In 2009, the College of
American Pathologists survey results for sample
ACL-06 showed that only 78% of labs could even
agree that the sample was positive, while 5.5% of
the labs determined the sample was negative, and
the remaining 16.5% of the labs indicated that the
result was indeterminate! Thus, an international
group of investigators has established both clinical
and laboratory criteria for the diagnosis of APS.!
Yet, problems still exist when pregnancy loss
patients are referred to fertility clinics that
may have had testing performed at different labo-
ratories using different control values and
cut-off values to determine positive results. Also,
standard testing may exclude a population of
aPL patients who have had significant obstet-
ric problems but test positive for other aPL and
negative for the most commonly assayed aCL
and LA.

Basic science supports the significance of aPL
other than aCL. Anti-PS antibodies have been
shown to inhibit trophobldst development and

- invasion using an in vitro model system.*® Anti-

PS retard syncytlotrophoblast formation and

Downloaded from lup.sagepub.com by TATSUYA ATSUMI on February 7, 2012

— 309 —



decrease the synthesis of hCG. Both low-molecular
weight and unfractionated heparin have been
shown to reduce the in vitro binding of anti-PS
as well as aCL.*! Furthermore, some clinical
data have been published suggesting that some
women with a diagnosis of RPL and aPL positivity
may benefit from treatments that have assisted
women Wlth RPL and aCL to deliver healthy
offspring.?®

Questions and answers from the task force

1. Do non-criteria aPL exist and are they found in
women with RPL?

The task force generally felt that enough studies
~had been performed on large populations of
patients to demonstrate that these ‘non-criteria’
aPL do indeed exist.?

2. Are there sufficient clinical data to warrant a
change to the 2006 criteria for the diagnosis of
APS?.

The task force acknowledged that several studies

have suggested that ‘non-criteria’ aPL may have
clinical significance, but that the current level of
evidence did not warrant any changes to the current
criteria. Obviously, the task force would like to see,
more prospective, randomized trials, but acknowl-
edged that a number of obstacles exist to make
these types of studies difficult. These challenges
include both clinical and laboratory inclusion crite-
ria and the need to use an experienced laboratory in
a multicenter study.

3. Do women with recurrent pregnancy loss who
have predominantly early pregnancy losses

(prior to ten gestational weeks) and no his-

tory of thrombosis constitute a unique popula-
tion that warrants different diagnostic criteria to
APS?

Considerable discussion on this topic was gener-
ated. It was felt that obstetric populations should
be stratified to distinguish women based on their
history of prior thrombotic events from those with-
out this history. It was also felt that women with
predominantly later-trimester losses (beyond 13
gestational weeks) should be distinguished from

those women who had losses that were predomi-

nantly in the first trimester.** This population of
women with early pregnancy losses may be affected
dlfferently by the non-criteria aPL through mecha-
nisms other than thrombosis.*® The task force felt
that this should receive strong consideration at the
next consensus conference.

‘Non-criteria’ aPL tests
ML Bertolaccini ef a/.

Recommendations of the task force

The ‘non-criteria’ aPL task force agreed that stud-
ies from several different investigators clearly dem-
onstrate that there are women with RPL who are
negative when tested for aCL and LA but who are
positive for other ‘non-criteria’ aPL. In fact, some
of the task force members reiterated previous sug-
gestions that women with RPL without a history of
thrombosis should be placed in a separate classifi-
cation when considering the diagnosis of APS, and
that a treatment algorithm be constructed to
address this group. However, the task force is
uncertain and unwilling at this time to make any
changes in the current criteria for the diagnosis of
APS. It was agreed that some clinical studies show
promise and need to be repeated by other groups,
as those available do not have enough power to be
considered significant. The task force felt that the
significance of a panel of aPL antibodies to diag-
nose APS is an ongoing debate, with many complex
questions that can only be addressed with larger
study groups using an experienced central labora-
tory and multiple sites (Table 1a)

IgA anticardiolipin (aCL) and IgA

" anti-B,GPI antibodies

( Presented by Dr Murthy on behalf of
Dr Pierangeli’s group and by Dr Petri)

Introduction and questions addressed by
the task force

The current laboratory criteria for APS include the
presence of positive lupus anticoagulant (LA)
and/or IgG or IgM isotypes of aCL and/or anti-
B2GP1 antlbodles but omit the IgA isotypes for
both tests.!

a) IgA aCL antibodies

Studies have shown data on the prevalence and sig-
nificance of IgA aCL antibodies. In unselected
patients with systemic lupus erythematosus (SLE),

* the prevalence of increased titers of IgA aCL has

been reported to vary from 1% to 44%.%>! The
lowest reported frequency was that found by Selva-
O’Callaghan et al., who detected IgA aCL in only 2
of their 200 (1%) patients with SLE.>? Alarcon-
Segovia et al., in an earlier study that included
500 patlents W1th SLE, found mcreased titers of
IgA aCL in 16.6% of their patients.” In another
study, Spadaro et al. found that IgA aCL was
positive in 13 (20%) of their 65 SLE patlents 3
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In contrast, Weidmann et al. found IgA aCL to be
positive in 44% of 92 SLE patients and also found
IgA to be the most frequent aCL isotype.®
The reported frequency for raised IgA aCL was
higher (52.5%) in an earlier study by Wilson
et al., where patients were preselected for being
IgG or IgM aCL positive and/or having APS-asso-
ciated clinical complications.*® A prevalence of
83.3% was reported by Lopez et al. in a gro 7p of
patients with SLE and thrombocytopenia.*
noted, the ethnic group composition of patlenis
can influence the isotypic distribution of aCL.
Molina et al. studied African-American, Afro-
Caribbean, and Hispanic patients with SLE and
found elevated levels of IgA aCL in 16%, 21%,
and 14%, respectively.*® The most important find-
ing was that IgA aCL was the only aCL isotype
present in 82% of aCL-positive Afro-Caribbean
patients. In contrast, IgA aCL was found to be
posmve only in 4.4% of Chinese patients with
SLE.* In another study, Cucurull et al. found
that, although IgA aCL antibodies were present
in 51% to 55% of patients with APS, most were
also IgG or IgM positive, suggesting that measure-
ment of IgA aCL would add little to IgG and IgM
determination.>®

There is some experimental evidence that IgA
aCL antibodies are pathogenic. In a mouse model
designed to study thrombus formation, injected
IgA immunoglobulins with aCL activity from
patients with APS were shown to cause thrombosis.
The mean thrombus size using two different IgA
immunoglobulin preparations was found to be sig-
nificantly larger compared with control IgA.>

Numerous studies have also investigated possible
associations between raised levels of aCL and
clinical manifestations of APS attributed to these
autoantibodies. Several of these studies reported a
significant association for IgA aCL with one or
more of the main clinical manifestations of APS.
Cucurull et al., studying both aCL and anti-
B2GPI antibodies in African-American patients
with SLE, found an association between throm-
botic events and raised levels of both these autoan-
tibodies.’® However, the number of their patients
with thrombotic events was very small: only 5% of
their 100 patxents had documented evidence of
thrombosis.”® An association between raised IgA
aCL levels and thrombocytopenia in patients with
SLE or other collagen vascular diseases has also
been reported.”® Finally, an association between
IgA aCL and recurrent fetal loss and with unex-
plained spontaneous abortlons has been reported
in women with SLE.* In a study that tested over
700 samples from an APS registry (APSCORE),
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only five samples were positive for IgA aCL alone
and four of those were from patients who had pre-
sented with at least one of the two major manifes-
tations of APS, according to the Sapporo revised
criteria (unpublished observations). Furthermore,
although the number of APS patients with IgA
aCL positive results only — in the absence of IgG
and/or IgM aCL-positive results — is low, its pres-
ence seems to be associated with clinical manifesta-
tions for the APS.”7 At this preconference
workshop, Dr Michelle Petri showed data from
her own laboratory, indicating that isolated IgA
aCL positivity is rare but is associated with
venous and arterial thrombosis.

b) IgA anti-B,GPI antibodies

Previous studies have raised the possibility that IgA
anti-B,GPI might be associated with clinical mani-
festations of APS; those observations showed that
SLE patients with APS are more prone to be pos-
itive for the IgA isotypes.”®*®' Furthermore, it
seems that IgA anti-B,GPI antibodies are indepen-
dent risk factors of acute myocardial infarction and
atherosclerotic disease in populations without APS
(OR 3.4, CI 1.3-9.1),%% and the same positive asso-
ciation was found for acute cerebral ischemia.®* ¢
A concise report by Yamada et al. also showed
anti-B,GPI positivity in the absence of IgG anti-
BoGPI in a subgroup of women with unexplained
recurrent pregnancy loss (particularly in the first
trimester).”’ Similar findings were reported by Lee
et al., indicating that IgA anti-B,GPI positivity is
more common in women who experience
unexplained recurrent spontaneous abortion and
unexplained fetal death and whose initial test
results for other isotypes and LA were negative.
Further characterization of IgA anti-B,GPI positiv-
ity in the absence of IgG anti-B,GPI positivity
associated with vascular morbidity showed that
these antibodies may recognlze domain IV of
B.GPI as their epitope.®"’® In patients with SLE,
the IgA anti-B,GPI that recognizes domains 1V and
V seems to be positively correlated with
thrombosis.®"!

Recently, Kumar et al. (from Dr Pierangeli’s
group) reported five isolated cases of individuals
who were exclusively positive for IgA anti-B,GPI
and had concomitant clinical manifestations of
APS.”? Subsequently, Sweiss et al. reported that
the presence of isolated IgA anti-B,GPI positivity
is associated with an increase in thromboembolic
events, especially among patients with SLE.
In that study — which included only a small group
of SLE patients — IgA anti-B,GPI was associated
with an increased prevalence of morbidities involving

Downloaded from lup.sagepub.com by TATSUYA ATSUMI on February 7, 2012

— 311 —



