and 1 had chronic kidney disease. The HV group was
younger than every other group (p < 0.001). No signifi-
cant difference was seen among the groups in patient age
at the onset of RA. The RA w/o MAC group used pred-
nisolone (PSL) more frequently than the RA only group
(p < 0.05). According to the radiological findings of the
14 patients in the RA + MAC-PD group, 2 were deter-
mined to have FC disease, 11 were determined to have
NBE disease, and 1 was unclassifiable. The radiological
findings of the 20 patients in the RA w/o MAC group
were similar: 1 was determined to have FC disease, 19
manifested a predominant finding of NBE disease in the
baseline CT, and 1 was determined to have FC disease.
Figure 1 shows representative CT images of the RA +
MAC and RA w/o MAC.

Levels of Anti-GPL Antibodies

The levels of serum anti-GPL antibody in the RA +
MAC, RA w/o MAC, RA only, and HV groups were 2.87
+ 2.83, 0.50 £ 0.45, 0.31 & 0.24, and 0.38 £ 0.10 U/ml, re-
spectively (fig. 2). Serum anti-GPL antibody was signifi-
cantly higher in the RA + MAC group than in the other
three groups {p < 0.001).

Sensitivity and Specificity

A receiver-operating characteristic (ROC) curve con-
structed for RA + MAC and RA w/o MAC had an area
under the curve of 0.95 (fig. 3). Fourteen RA + MAC pa-
tients and 20 RA w/o MAC patients were included in the
ROC analysis. The best cutoff value obtained by measur-
ing the shortest distance between the coordinate point (0,
100) and the respective points on the ROC curve was 0.7
U/ml. A cutoff value of 0.7 U/ml resulted in 90.0% (18/20)
specificity and 100% sensitivity (14/14).

Treatments and Levels of Anti-GPL Antibodies
The levels of serum anti-GPL antibodies were com-
pared according to the treatment regimen in the 14 RA +

MAC patients. No significant differences in the levels of

anti-GPL antibodies were found among these regimens
(fig. 4).

Correlations between the Extent of Disease and Levels

of Anti-GPL Antibodies

Correlations between the extent of disease and levels
of anti-GPL antibodies were investigated in 14 RA +
MAC patients who underwent chest CT and serologic
tests at the same time. No correlations were found be-
tween the extent of disease and the levels of anti-GPL an-
tibodies (fig. 5).

Table 1. Characteristics of the study subjects

k CRA#

Characteristics RAwfo . RA
§ . MAC  MACG only
Patients 14 20 20
Age 66.0£9.5" 66.0£10.2° 60.9%9.9°
Range 5087 3880 35-75
Sex
Male/female 2/12 2/18 1/19
Duration
MAC disease 2.3+1.7 N/A N/A
Age at RA onset 52.0+11.0 56.5+14.7 55.5+12.8
CT classification
FC 2 1
NBE 11 19 N/A
Unclassifiable 1 0
Therapy for RA
DMARDs total 14 19 19
PSL 2 10% 2
MTX 8 12 14
TAC 2 4 1
Anti-TNFa 0 [ 5
Therapy for MAC-PD
3 drugs 3
1 drug 8 N/A N/A
No treatment 3

Data are shown as mean + SD years or numbers. N
available; DMARDs = disease-modifying anti-rheuma
MTX = methotrexate; TAC = tacrolimus. * p < 0.05 vs,
fp < 0,001 vs. HV.

Discussion

The present study showed that EIA for anti-G
body can be a useful tool for detecting MAC-P.
tients with RA. With the cutoff value set at 0.7 U
ROC analysis had a sensitivity of 100% and spec
90%.

In 2007, a new set of diagnostic guidelines f
disease was published by the ATS and Infectious
Society of America (IDSA). Not long after, |
counterparts published new NTM guidelines wit
fications almost identical to those of the ATS an
The bacteriological criteria are now somewhat
than those described under the ATS diagnostic
from 1997 [16]. It remains difficult, however, to
MAC-PD diagnosis bacteriologically in RA patie
manifest abnormal shadows characteristic of M
particularly when bronchoscopy is unfeasible or
ture for bronchial lavage fluid is negative.
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Fig. 5. Correlation between antibody levels and radiographic se-
verity by chest CT in 14 RA patients with MAC-PD.

RA patients have pulmonary lesions such as follicular
bronchitis and bronchiectasis {7, 8]. Lesions of the respi-
ratory tract on chest CT are reportedly found in 40% of
RA patients [17]. While the frequency of NTM infection
has yet to be identified in RA, Wickremasinghe et al. [18]
reported a 2% rate of NTM infection in bronchiectasis
patients in their study. This radiological similarity be-
tween MAC-PD and RA lung has often made a differen-
tiation between both diseases difficult. In the present
study, we were able to distinguish the levels of serum IgA
antibody to GPL core between RA + MAC and bronchitis
or bronchiectasis associated with RA.

The most critical tool for MAC-PD diagnosis is gener-
ally thought to be smear results and culture of bronchial
washing. Among 57 MAC-PD patients tested by Yamaza-
ki et al. [19], sputum acid-fast smears were positive in 11
patients (19.2%) and sputum MAC cultures were positive
in 21 (36.8%). In the deteriorated patient group of their
study, cultures obtained by fiberoptic bronchoscopy
proved to be positive for MAC in 49 patients (85.9%) and
negative for MAC in 17% [19]. In serodiagnosis studies
by Kitada et al. [20, 21], the EIA for anti-GPL antibody
bad a sensitivity and specificity of 84.3 and 100%, respec-
tively, in a Japanese population and 87.9 and 94.2%, re-
spectively, in an American population. The sensitivity
and specificity in the present study were similar to those
reported previously {21, 22].

Two patients manifesting anti-GPL antibodies above
our cutoff value of 0.7 were mixed into the RA w/o MAC
group in the present study. Though still unable to iden-
tify the cause of this discrepancy, RF stands out as a pos-

sible culprit. RF interferes with immunoassa
ways, namely, in how it reacts with polyethylene
the reagent and in how it recognizes animal anti
the reagent as antigens and produces immunopt
in response. RF nonspecifically binds to the Fe
IgG and IgM-RF immunocomplex in the RF fa
can form a bridge structure when it reacts with
agent [23]. False-positive results can also result f
eases of other mycobacteria such as Mycobacte
tuitum, chelonae, abscessus, or scrofulaceum, o1
that similarly possess GPLs on their cell wall surf:
26].

False negatives occurred in 15.7% of the patic
MAC-PD in the study by Kitada et al. [21]. HI
may govern the immune responses to GPL core, ¢
ation in these responses among individuals ma
cause of false negatives [27]. Another possible cat
immunosuppressive agents the RA patients may
ceived. In our study, 14 patients received PSL (2
MAC, 10 in RA w/o MAC, and 2 in RA only), a
in RA + MAC, 12 in RA w/o MAC, and 14 in |
table 1) received methotrexate, While most of
tients used >1 drug for RA treatment, a significa
ber of patients in the RA w/o MAC group recel
alone. The levels of anti-GPL antibodies did no’
cantly differ between the patients receiving PSL
tients not receiving PSL (2.40 £ 1.87 vs. 2.95 £ 3.(
+ MAC, p = 0.584, and 0.633 £ 0.552 vs. 0.386 £
RA w/o MAC, p = 0.224, Mann-Whitney U test)

The recommended treatment for NTM-PD s
release of the ATS guideline in 1997 has been ¢
regimen of clarithromycin (CAM), ethambutol (.
rifabutin (RBT) or rifampicin (RFP) for 12 mo
negative smear results. For more severe cases, the
mendation has been a 4-drug regimen (CAM, El
tomycin, and RBT or RFP) for 2 months, follov
switch to a 3-drug regimen for 12 months after th
results are negative [28]. Sixty to 80% of MAC-F
were reported to be smear negative after the fir
ment using this standard regimen [29, 30]. In ou
14 patients with RA w/o MAC were classified in
categories according to the treatment received
were no significant differences in the levels of G/
bodies among the three regimens, though the an
did tend to be lower in the patients on the 3-dr
men. Eight of the RA + MAC patients received ¢
treatment for MAC infection for the reasons indi
the Materials and Methods. We have not measur
GPL antibodies in our subjects since the end of th
When Kitada et al. [12] compared serum IgA an
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refore and after chemotherapy in both cured (14
tients) and uncured patients {13 MAC patients),
ad significantly decreased GPL core antibodiesin
1 MAC patients who had responded to the che-

py-
v, Kitada et al. [14] reported that the levels of

cohort.

re-specific IgA antibodies correlated with the
of involved chest CT segments in patients with

ng disease. In our study, we found no such cor-

; between the extent of the disease and GPL an-

evels (fig. 4). We may have overestimated the
ons with MAC in our study because of the RA

tudy has several limitations. First, the sample size

ses is small. Our sample for RA + MAC, only 14
. is especially small, as few cases of RA + MAC
«d at our institution between April 2009 and Sep-
2011. Second, the timing for the blood collection

ince our data were retrospective. Among our 14
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Successful treatment of eosinophilic granulomatosis with polyangiitis
(EGPA; formerly Churg-Strauss syndrome) with rituximab in a case
refractory to glucocorticoids, cyclophosphamide, and IVIG
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Abstract

A 44-year old woman with eosinophilic granulomatosis with polyangiitis (EGPA) developed
sequential paralysis of different cranial nerves despite treatments including methylpredoni-

Keywords

Eosinophilic granulomatosis with polyangiitis,
IVIG, Rituximab

solone pulse therapy, intravenous immunoglobulins (IVIG), and cyclophosphamide. Infusions

of rituximab ameliorated her neurological symptoms and serological inflammatory findings.
Rituximab, a specific B celi-targeting therapy, might offer an alternative for refractory EGPA with
possible advantages of cost and ease of use compared to IVIG, which also targets (at least in part)

B lymphocytes and immunoglobulin production.

Introduction

Eosinophilic granulomatosis with polyangiitis (EGPA) (formerly
Churg—Strauss syndrome) is a systemic granulomatous vasculitis
with eosinophilia in a patient with a history of allergic disease. The
involvement of small to medium vessels is characteristic of EGPA,
as is the presence of antineutrophil cytoplasmic antibody (ANCA)
in the serum. Both of these features qualify EGPA for inclusion as
an ANCA-associated vasculitis (AAV).

Although high-dose glucocorticoids (GC) with cyclophos-
phamide (CPA) has been the main treatment applied in severe
cases of EGPA, about 10 % of these cases have been found to be
treatment resistant [1]. Further therapeutic options have been
sought for such cases, and successful induction of remission has
been reported with the use of both intravenous immunoglobulins
(IVIG) and rituximab (RTX) [2]. However, repeated administration
and/or combination therapies are sometimes required to achieve
maximum benefit [3]. )

Rituximab (RTX) is a chimeric anti-CD20 monoclonal
antibody that has been approved for use in cases of lymphoid
malignancy, rheumatoid arthritis, and, more recently, microscopic
polyangiitis (MPA) and granulomatosis with polyangiitis (GPA).
Although it has proven to be efficacious for AAV in two random-
ized controlled studies [4, 5], its efficacy in EGPA cases has
remained unclear.

We hereby present a case of EGPA resistant to both CPA and
IVIG, which was successfully treated with RTX.
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Case report

A 44-year-old woman with a history of bronchial asthma was
admitted to a local hospital in June 2011 for fever with numbness
and weakness of her extremities. Laboratory data showed periph-
eral eosinophilia (6579/pl) and elevated CRP (34.5 mg/l), as well
as the presence of MPO-ANCA (180 EU/). Nerve conduction test
revealed low amplitude in the right median, the left ulnar, and the
right sural nerves, suggestive of mononeuritis multiplex. She was
diagnosed with EGPA, and treatment was initiated with intrave-
nous pulses of methylprednisolone.

Peripheral blood eosinophil count and MPO-ANCA normalized
within six weeks during the oral prednisolone (PSL) taper. How-
ever, she remained febrile, her neurological symptoms persisted,
and her CRP remained elevated (Fig. 1). A trial of IVIG (400 mg/
kg/day over five days) was ineffective, with a new left facial nerve
paralysis developing during the second course. One intravenous
dose of CPA (500 mg) was administered along with the initiation
of trimethoprim-sulfamethoxazole for preventing pneumocystis
pneumonia, during which time the facial nerve paralysis worsened.
There was no evidence of meningitis or hypertrophic pachymenin-
gitis by cerebrospinal fluid analysis and brain MRI.

At this point (in August), the patient was transferred to our
hospital, and she still presented febrile. The physical examination
revealed that the cranial nerves other than the left facial nerve were
intact and that paresthesia and weakness of her extremities had
persisted. Peripheral blood count showed an absence of eosino-
phils, with total white blood cells 17,200/pl, hemoglobin level
8.2 g/dl, and platelets 469,000/pl. Serum CRP (159 mg/l) and
eosinophil cationic protein (ECP; 36 pg/dl) were elevated, while
MPO-ANCA remained negative. Serum IgG concentration was
1517 mg/ml (normal range: 868—1780 mg/ml). Methylpredniso-
lone pulses improved the facial nerve palsy and the patient became
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Fig. 1 Clinical course. This EGPA patient was resistant to corticosteroid,
IVIG, and CPA. Treatment with RTX ameliorated cranial nerve
involvement and reduced serum ECP and CRP levels. She remains in
remission with B-cell depletion six months after RTX therapy. mPSL
methylprednisolone, PSL prednisolone, /VIG intravenous immunoglobulin,
CPA cyclophosphamide, RTX rituximab, ECP eosinophil cationic protein

afebrile, although her CRP remained high. Two additional intra-
venous doses of CPA (750 mg, followed by 1000 mg) also failed
to decrease the CRP. Moreover, the patient started to complain of
difficulty swallowing, and paralysis of the right hypoglossal nerve
was demonstrated clinically. Serum ECP rose to 80 pg/dl while
serum IgG decreased to 801 mg/ml.

Subsequently, RTX was administered at a dose of 480 mg
(375 mg/m?) once a week for four weeks under written informed
consent. Three weeks after the first dose, the hypoglossal nerve
paralysis had disappeared completely, with decreased peripheral
B-cell counts of 2 cells/ul as compared to 164 cells/ul before
the RTX administration. Serum CRP and ECP diminished to
within normal ranges by the time of the fourth dose, although
the peripheral neuropathy at the extremities did not improve.
There was no occurrence of adverse events despite the depletion
of peripheral B cells and the low serum IgG concentration (760
mg/ml). At six months after completing treatment with RTX, the

Table 1. Cases of EGPA successfully treated with RTX

Mod Rheumatol, 2014; Early Online: 1-3

patient remained in remission on PSL 10 mg/day without periph-
eral B-cell recovery.

Discussion

Rituximab showed dramatic efficacy in our patient who had
EGPA that was resistant to both conventional treatment and IVIG.
The success obtained with RTX in the present case is consistent
not only with the demonstrated efficacy of RTX in cases of MPA
and GPA [4, 5], but also with the results achieved when it was
used in eleven previously reported cases (Table 1) [6-11]. Among
these 12 cases (including the case herein), three were resistant
to previous IVIG, and at least five achieved remission without
concomitant immunosuppressants or high-dose corticosteroids,
suggesting a possible advantage of RTX in remission induction.
As IVIG is presumed to exert its efficacy partly by providing a
negative feedback signal on B cells mediated through FcyRIIB
[12], the depletion of B cells using RTX may be a more potent and
direct mechanism.

The efficacy of IVIG in EGPA has been previously demon-
strated in two nonrandomized interventional studies. Tsurikisawa
et al. [13] reported that IVIG showed significantly greater improve-
ment of muscle weakness, dysesthesia, and cardiac output in 22
EGPA patients refractory to conventional treatment compared to
24 patients who did not receive IVIG. In a separate report,
Danieli et al. [14] found that repeated IVIG combined with
plasmapheresis in addition to conventional treatment achieved
a significantly higher remission rate (100 %) than conventional
treatment alone (44 %) in newly diagnosed EGPA. Based on these
findings, IVIG can be recommended in particular for cases with
persistent neurological deficits and/or cardiac dysfunction, as well
as for difficult-to-treat cases. The efficacy of IVIG monotherapy
for inducing remission remains unproven.

Although the potential clinical superiority of RTX needs to
be demonstrated in larger studies, its economic and logistical
advantages are clear. The administration of IVIG requires hospital-
ization, which sometimes needs to be repeated. Furthermore, the
clinical status of the patient may dictate the need for concomitant
plasma exchange, significantly increasing the cost of treatment.
Logistically, the availability of IVIG has been problematic
globally, and the use of alternative treatments, when possible, has
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Observation

Patient no. Previous treatments  Concomitant period after RTX Additional RTX

[reference] Age, sex Involved organs ANCA  (other than GC) treatments with RTX administration/relapse  use/its indication

1[6] 49, M Kidney, skin PR3 IVCY, AZA PSL 30 mg/day 3 months/not relapsed ~ None

21[7] 37,F Myocarditis -) IVCY, IVIG, MMF, PSL 15 mg/day 9 months/not relapsed At 6 months/
alemtuzumab prophylaxis

3 (7] 37,F PNS, skin ) CPA, AZA, MMF,  PSL 10 mg/day 12 months/relapsed at At 6 months/
alemtuzumab 6 months relapse

4 [8] 40, M Lung PR3 IVCY, PE PSL? + CPA 9 months/not relapsed ~ None

58] 66, M PNS MPO IVIG, IVCY, PE Low-dose PSL? 3 months/not relapsed ~ None

6[9] 46, F CNS MPO IVCY, MMF PSL 5 mg/day + MMF 4 months/not relapsed ~ None

71[10] 50,M PNS, skin -) MTX, CyA, AZA PSL? 12 months/not relapsed At 6 and 12
IFX, anakinra months/

prophylaxis
8 [10] 35,F Lung -) AZA PSL? 6 months/not relapsed At 6 months/
prophylaxis
9 [11] 54,F Kidney MPO  IVCY, MTX PSL 1 mg/kg/day 12 months/relapsed at At 6 months/
6 months relapse

10 [11] 54,F Kidney, PNS MPO (=) PSL 1 mg/kg/day 12 months/not relapsed None

11[11] 65, M Kidney, PNS MPO (=) PSL 1 mg/kg/day 12 months/not relapsed None

12 (present case) 44, F CNS, PNS MPO  IVIG, IVCY PSL 25 mg/day 6 months/not relapsed ~ None

PNS peripheral nervous system, CNS central nervous system, IVCY intravenous CPA pulse therapy, /VIG intravenous immunoglobulin, AZA azathioprine,
MMF mycophenolate mofetil, CPA oral cyclophosphamide, PE plasma exchange, MTX methotrexate, CyA cyclosporine A, JFX infliximab
4The dosage of PSL was not available
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been recommended. Compared with IVIG, one course of RTX
may provide sustained efficacy for approximately six months or
longer, with at least some of the infusions possible in an outpatient
setting.

As pharmacotherapeutic decisions need to be made by weigh-
ing up the balance of efficacy and safety, the risk of progressive
multifocal leukoencephalopathy (PML) needs to be considered
specifically for RTX. Fortunately, these cases are rare; most of
them are associated with either previous or concomitant exposure
to other immunosuppressive agents. Still, when compared to the
safety of IVIG, the risk of developing serious infections should be
an important consideration with RTX.

RTX could be an alternative for remission induction in
EGPA cases. However, it remains unclear whether the scheduled
RTX treatment or treatments with other oral immunosuppressants
should be followed as maintenance therapy. In the present case,
azathioprine was used successfully, in accordance with the EULAR
recommendation for maintenance therapy after the conventional
remission induction treatments [2]. An ongoing randomized con-
trolled trial of RTX versus azathioprine as maintenance therapy
(MAINRITSAN) will provide us with important information.

In general, peripheral eosinophil counts as well as serum
ECP levels serve as biomarkers of the disease activity of EGPA
[15, 16]. In the present case, the ECP level reflected the disease
activity better than the eosinophil count. Together with another
report that described a discrepancy between the levels of these two
biomarkers [17], our observation suggests that serum ECP might
be the more sensitive biomarker.

In conclusion, RTX is a potent alternative therapy for
refractory EGPA. Further clinical investigations, especially with
larger numbers of patients, are needed to confirm its efficacy and
safety, as well as its most appropriate position in the therapeutic
armamentarium.

Conflict of interest

PYS is currently employed by UCB Japan, Co., Ltd. All other authors have
declared no conflict of interest.

References

1. Cohen P, Pagnoux C, Mahr A, Arene JP, Mouthon L, Le Guern V,
et al. Churg-Strauss syndrome with poor-prognosis factors: a
prospective multicenter trial comparing glucocorticoids and six or
twelve cyclophosphamide pulses in forty-eight patients. Arthritis
Rheum. 2007;57:686-93.

10.

11

12.

13.

14.

15.

16.

Mod Rheumatol 3

. Mukhtyar C, Guillevin L, Cid MC, Dasgupta B, de Groot K,

Gross W, et al. EULAR recommendations for the management
of primary small and medium vessel vasculitis. Ann Rheum Dis.
2009;68:310-17.

. Taniguchi M, Tsurikisawa N, Higashi N, Saito H, Mita H, Mori A,

et al. Treatment for Churg-Strauss syndrome: induction of remission
and efficacy of intravenous immunoglobulin therapy. Allergol Int.
2007;56:97-103.

. Jones RB, Tervaert JW, Hauser T, Lugmani R, Morgan MD, Peh CA,

et al. Rituximab versus cyclophosphamide in ANCA-associated renal
vasculitis. J N Eng Med. 2010;363:211-20.

. Stone JH, Merkel PA, Spiera R, Seo P, Langford CA, Hoffman GS,

et al. Rituximab versus cyclophosphamide for ANCA-associated
vasculitis. N Eng J Med. 2010;363:221-32.

. Kaushik VV, Reddy HV, Bucknall RC. Successful use of rituximab in

a patient with recalcitrant Churg—Strauss syndrome. Ann Rheum Dis.
2006;65:1116-7.

. Koukoulaki M, Smith KG, Jayne DR. Rituximab in Churg—Strauss

syndrome. Ann Rheum Dis. 2006;65:557-9.

. Pepper RJ, Fabre MA, Pavesio C, Gaskin G, Jones RB, Jayne D, et al.

Rituximab is effective in the treatment of refractory Churg-Strauss
syndrome and is associated with diminished T-cell interleukin-35
production. Rheumatology (Oxford). 2008;47:1104-5.

. Saech J, Owczarczyk K, Rosgen S, Petereit H, Hallek M,

Rubbert-Roth A. Successful use of rituximab in a patient with
Churg-Strauss syndrome and refractory central nervous. system
involvement. Ann Rheum Dis. 2010;69:1254-5.
Donvik KK, Omdal R. Churg—Strauss syndrome successfully treated
with rituximab. Rheumatol Int. 2011;31:89-91.

. Cartin-Ceba R, Keogh KA, Specks U, Sethi S, Fervenza FC. Rituximab

for the treatment of Churg—Strauss syndrome with renal involvement.
Nephrol Dial Transplant. 2011;26:2865-71.

Sewell WA, Jolles S. Immunomodulatory action of intravenous
immunoglobulin. Immunology. 2002;107:387-93.

Tsurikisawa N, Saito H, Oshikata C, Tsuburai T, Akiyama K.
High-dose intravenous immunoglobulin treatment increases
regulatory T cells in patients with eosinophilic granulomatosis with
polyangiitis. J Rheumatol. 2012;39:1019-25.

Danieli MG, Cappelli M, Malcangi G, Logullo F, Salvi A,
Danieli G. Long term effectiveness of intravenous immunoglobulin
in Churg-Strauss syndrome. Ann Rheum Dis. 2004;63:1649-54.
Herrmann K, Gross WL, Moosig F. Extended follow-up after stopping
mepolizamab in relapsing/refractory Churg—Strauss syndrome. Clin
Exp Rheumatol. 2012;30:562-5.

Guilpain P, Auclair JF, Tamby MC, Servettaz A, Mahr A, Weill B,
et al. Serum eosinophil cationic protein: a marker of disease
activity in Churg-Strauss syndrome. Ann N 'Y Acad Sci. 2007;1107:
392-9.

. Hurst S, Chizzolini C, Dayer JM, Olivieri J, Roux-Lombard P.

Usefulness of serum eosinophil cationic protein (ECP) in predicting
relapse of Churg and Strauss vasculitis. Clin Exp Rheumatol.
2000;18:784-5.

— 285 —



Mod Rheumatol Downloaded from informahealthcare.com by Teikyo University on 02/25/14
For personal use only

Japan College of Rheumatology

MODERN
RHEUMATOLOGY

Mod Rheumatol, 2014; Early Online: 1-3
© 2014 Japan College of Rheumatology
DOI: 10.3109/14397595.2013.852853

http://informahealthcare.com/mor
ISSN 1439-7595 (print), 1439-7609 (online)

informa

healthcare

CASE REPORT

Recurrent mitral valve regurgitation with neutrophil infiltration in a
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Abstract

Aseptic abscess (AA) is characterized by accumulation of neutrophils without evidence of in-
fection, no response to antibiotics, and rapid response to corticosteroids. We report a case of

Keywords

Aseptic abscesses, Mitral valve regurgitation,
Neutrophil

multiple abscesses in the subcutaneous tissues and joints, and severe mitral valve regurgitation.

Although AA did not respond to antibiotic therapy, it improved dramatically with corticosteroid
treatment. However, repeated valvuloplasty was required for the mitral valve regurgitation. The
mitral valve tissue showed neutrophil infiltration without any bacterial invasion. This is the first
case of AA to show involvement of cardiac valves, indicating the importance of systematic exami-

nation for patients with AA and cardiac valve involvement.

Introduction

Aseptic abscess (AA) was first described in 1995 [1] and is character-
ized by accumulation of neutrophils without evidence of infection,
no response to antibiotics, and rapid response to corticosteroids.
It was reported that 31 of 49 patients with AA had inflammatory
bowel diseases, whereas only three patients had no underlying dis-
ease [2]. We describe a case of AA with multiple abscesses in the
subcutaneous tissues and joints in a patient with severe mitral valve
regurgitation with neutrophil infiltration in the valve.

Case report

A 57-year-old woman without any previous medical history
presented with a 3-month history of fever, and pain in the ankle
and hip joints. Physical examination identified systolic murmur at
the apex and tenderness and swelling of the right shoulder and
pubic region. Laboratory tests showed increased leukocyte count
[13,100/ul (neutrophil 81.8 %)] and C-reactive protein (CRP
22.72 mg/dl). Autoantibodies, such as antinuclear antibodies,
rheumatoid factor and antineutrophil cytoplasmic antibodies,
were negative. Human leukocyte antigen (HLA) typing was A24,
A26, B54, and B62. Echocardiography showed mild mitral valve
regurgitation without vegetation. Although bacterial endocarditis
was initially suspected, repeated blood cultures were negative.
Magnetic resonance imaging revealed multiple cystic lesions in
the pubic joint and subcutaneous tissue of the coccygeal region
(Fig. 1a, b). Contrast-enhanced computed tomography showed
similar lesions around the right shoulder (Fig. 1c). Increased
fluorine-18-deoxyglucose (FDG) uptake was found in both
shoulders and pubic joint by positron emission tomography
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(FDG-PET) (Fig. 1d). Arthrocentesis from the pubic joint showed
increased inflammatory cells with a cell count of 33,333/pl
(polymorphonuclear cells 90 %), but cultures for bacteria and
acid-fast bacilli were negative.

The patient was initially treated with several kinds of
antibacterial, antituberculosis, and antifungal agents for more than
2 months, but showed no clinical response. Mitral valve regur-
gitation had been worsening and resuited in heart failure, which
was treated with furosemide. As antibiotic therapy was not at all
effective for the abscesses and the mitral valve regurgitation, in
addition to negative cultures from the abscesses and blood, we
finally diagnosed her as AA. Accordingly, she was treated with
30 mg/day prednisolone (PSL), which resulted immediately in
resolution of the fever, marked improvement of joint pain, and
reduction in CRP to an undetectable level (Fig. 2). Repeated
imaging showed cystic lesions became smaller in all areas.
Subsequently, PSL was gradually tapered to 15 mg/day, however;
this resulted in a rise in CRP to around 1 mg/dl, necessitating the
addition of methotrexate (MTX) at 8 mg/week. As severe mitral
valve regurgitation persisted even with corticosteroid therapy,
following the tapering of PSL to 5 mg/day, mitral valvuloplasty
was performed. During surgery, perforations at the posterior leaflet
and posterolateral commissure were revealed, which were sutured.
She was discharged 1 month after the surgery.

‘While our patient was maintained by 5 mg/day PSL and 8 mg/
week MTX in the outpatient clinic, any symptom such as high-
grade fever or arthralgia did not develop. However, serum CRP
level was around 3 mg/dl, suggesting that the disease activity
was not fully controlled. Two months after discharge, she was
hospitalized again because of syncope and severe anemia. Physical
examination identified systolic murmur at the apex, and labora-
tory tests showed decreased hemoglobin (8.8 g/dl) and increased
lactase dehydrogenase (2940 IU/l) and CRP (6.3 mg/dl). Severe
mitral valve regurgitation was revealed again by echocardiogram.
Therefore, we diagnosed her condition as mechanical hemolytic
anemia due to relapsed valve regurgitation.

RIGHTS
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Fig. 1 Findings of magnetic resonance (MR) and computed tomography (CT) imagings. a Gadolinium-enhanced T1-weighted MR imaging showed
low-intensity areas with enhanced margin in the pubic joint. b T2-weighted imaging showed high-intensity mass in the subcutaneous tissues of the
coccygeal region. ¢ Contrast-enhanced CT showed multiple cystic lesions with enhanced margins around the right shoulder. d Fluorine-18-deoxyglucose
positron emission tomography (FDG-PET) showed increased FDG uptake in both shoulders and pubic joint. Arrows indicate affected lesions
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Fig. 3 Histological examination of the mitral valve. Note infiltrated
polymorphonuclear neutrophils in the mitral valve (black arrows).
White arrows indicate filaments of suture. Hematoxylin and eosin staining:
a x100, b x400

The valvuloplasty was thus repeated. In the open heart sur-
gery, another perforation was found next to the sutured one at the
posterior leaflet. Histological findings of mitral valve tissue
showed neutrophil infiltration (Fig. 3). No bacterial invasion was
detected by Gram staining. Disease activity was subsequently well
controlled with maintenance therapy of 10 mg/day PSL and 1 mg/
day colchicine.

Discussion

Aseptic abscess is diagnosed based on criteria by André et al. [2]:
(1) deep abscess detected by radiologic examination associated
with neutrophilia; (2) negative cultures of blood and pus from
abscess; (3) lack of response to antibiotic therapy; (4) rapid clini-
cal improvement following initiation of corticosteroids. Previous
case series reported AA appeared mostly in viscera, such as spleen
(70 %), abdominal lymph nodes (53 %), liver (40 %), lung (17 %),
pancreas (10 %), and brain (10 %). In addition, involvement of
soft tissue in AA patients was also reported [2-4]. All patients
were treated with corticosteroids; however, some patients required
additional drugs, such as azathioprine (30 %), colchicine (27 %),
cyclophosphamide (17 %), antitumor necrosis factor agent (10 %),

Mod Rheumatol 3

and MTX (3 %) [2]. We treated our patient with 30 mg/day
(0.6 mg/kg/day) of PSL with MTX. Furthermore, colchicine was
added with the expectation of suppressing augmented neutrophil
activity.

In this case, mitral valve regurgitation without vegetation
occurred with multiple abscesses. Antibiotics were not effective,
and cultures from the abscesses and blood were negative. The
mitral valve regurgitation relapsed during maintenance therapy,
with CRP elevation, suggesting disease activity was not well
controlled. Moreover, histological findings of the mitral valve
revealed neutrophil infiltration without bacterial invasion. Taken
together, we considered that this mitral valve regurgitation was
derived from AA. To our knowledge, this is the first case in the
literature to show involvement of the cardiac valves in AA.

Although autoinflammatory diseases such as familial
Mediterranean fever, hyperimmunoglobulinemia D with peri-
odic fever syndrome, pyogenic arthritis, pyoderma gangrenosa
and acne syndrome, tumor-necrosis-factor-receptor-associated
periodic syndrome, and cryopyrin-associated periodic syn-
dromes were suspected in our patient, she did not have any
disease-related nucleotide polymorphisms [5]. Genetic abnor-
malities of AA have not been reported.

It is reported that 746 % of patients with Behget’s disease
develop cardiovascular complications—including valve diseases,
which frequently relapse [6, 7]—and some require valvuloplasty
[8]. However, this patient showed no typical manifestations
of Behget’s disease, such as oral ulcerations, urogenital lesions,
cutaneous lesions, or ocular disease.

In conclusion, ours is the first case of AA affecting the mitral
valve reported in the literature. Patients with AA should be
systemically and carefully examined, including cardiac valve
involvement. Furthermore, once AA is diagnosed, disease activity
should be tightly controlled.
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Abstract

Objectives To investigate the clinical characteristics and
risk factors of Pneumocystis jirovecii pneumonia (PCP) in
rheumatoid arthritis (RA) patients treated with adalimumab.
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Methods We conducted a multicenter, retrospective,
case—control study to compare RA patients treated with
adalimumab with and without PCP. Data from 17 RA
patients who were diagnosed with PCP and from 89 RA
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patients who did not develop PCP during adalimumab
treatment were collected.

Results For the PCP patients, the median age was
68 years old, with a median RA disease duration of
eight years. The median length of time from the first ada-
limumab injection to the development of PCP was
12 weeks. At the onset of PCP, the median dosages of
prednisolone and methotrexate were 5.0 mg/day and
8.0 mg/week, respectively. The patients with PCP were
significantly older (p < 0.05) and had more structural
changes (p < 0.05) than the patients without PCP. Com-
puted tomography of the chest revealed ground-glass
opacity without interlobular septal boundaries in the
majority of the patients with PCP. Three PCP patients died.
Conclusions PCP may occur early in the course of ada-
limumab therapy in patients with RA. Careful monitoring,
early diagnosis, and proper management are mandatory to
secure a good prognosis for these patients.

Keywords Adalimumab -
Preumocystis jirovecii pneumonia -
Rheumatoid arthritis - TNF antagonist
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Introduction

Rheumatoid arthritis (RA) is a systemic inflammatory dis-
ease characterized by persistent synovitis and structural
damage to multiple joints. Tumor necrosis factor (TNF) is
abundantly produced in the inflamed synovium and con-
tributes to the imuunopathogenesis of the disease.
Adalimumab is the first fully human monoclonal antibody
against TNF; treatment with this biologic agent has been
well established in patients with RA in multiple clinical
trials [1--3]. On the other hand, treatment with adalimumab,
as well as infliximab and etanercept, has been associated
with increased risk for opportunistic and serious infections
in cohort studies using RA patient registries [4—7]. In Japan,
strict post-marketing surveillance (PMS) programs have
been conducted for patients with RA given TNF antagonists.
The numbers of RA patients with Preumocystis jirovecii
(P. jirovecii) pneumonia (PCP) who were treated with inf-
liximab, etanercept, or adalimumab were 22 (0.4 %) out of
5,000 patients, 25 (0.18 %) out of 13,894 patients, and 25
(0.33 %) out of 7,469 patients, respectively, in these PMS
programs [6-8]. Note that these incidence rates of PCP in
Japan are apparently higher than the corresponding figure
(0.01 %) reported from the United States [9].
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We have previously described the clinical characteristics
and risk factors for PCP in RA patients treated with inf-
liximab [10, 11] and etanercept [12]. These risk factors
included older age and presence of coexisting lung diseases
for both TNF antagonists, a higher daily dose of prednis-
olone (PSL) for infliximab, and a higher weekly dose of
methotrexate (MTX) for etanercept. Considering the sim-
ilar incidence of PCP in the PMS programs among the
three TNF antagonists, it is clinically important and
intriguing to characterize PCP in RA patients given ada-
limumab and to compare the results with those obtained for
RA patients treated with other TNF antagonists.

In this paper, we report detailed clinical, laboratory, and
radiographic features of PCP that developed in RA patients
during treatment with adalimumab. Furthermore, we
compared 17 RA patients receiving adalimumab who
developed PCP with 89 RA patients who did not develop
PCP during treatment, and identified risk factors for PCP in
patients with RA treated with adalimumab.

Materials and methods
Patients

Patients included in the present study fulfilled the 1987
American College of Rheumatology (formerly the Ameri-
can Rheumatism Association) criteria for RA [13] and
received adalimumab (40 mg every two weeks) with or
without concomitant MTX. Between April 2008 and April
2010, 17 patients with PCP (PCP group) were collected from
16 hospitals through either the PMS program for ada-
limumab (n = 16) or through a voluntary case report by
attending physicians at a scientific meeting (n = 1). We
convened a face-to-face meeting in March 2011 to discuss
diagnosis and treatment for the collected cases among the
investigators of this study. RA patients who did not develop
PCP during adalimumab therapy for at least one year from
the first dose of adalimumab (non-PCP group, n = 89) were
randomly collected from the participating hospitals of this
study. Other eligibility criteria for the non-PCP group were
registration in the PMS program of adalimumab and the use
of adalimumab five times or more. The median (range)
observation period for the non-PCP group treated with
adalimumab was 365 (63-365) days. To increase the sta-
tistical power of this case—control study, the number of
patients in the non-PCP group was designed to be about five
times as many as that in the PCP group [14].

Diagnostic criteria for PCP

Previously established diagnostic criteria for PCP [15, 16]
were used in the present study [10]. A diagnosis of PCP

was considered definitive if a patient fulfilled the following
four conditions: clinical manifestations (fever, dry cough,
or dyspnea), hypoxemia, interstitial infiltrates on chest
radiographs, and microscopic detection of P. jirovecii in
induced sputum or bronchoalveolar lavage fluid. The
diagnosis of PCP was considered presumptive if a patient
fulfilled all of these conditions except for the microscopic
detection of P. jirovecii in the absence of other infectious
diseases and the presence of either a positive polymerase
chain reaction (PCR) test for P. jirovecii DNA or increased
serum 1,3-B-D-glucan (BDG) levels (Fungitec G test MK
Seikagaku, Tokyo, Japan or Wako -D-glucan test; Wako
Pure Chemical Industries, Tokyo, Japan) [17, 18] along
with a response to standard treatments for PCP. Both the
PCR test for P. jirovecii DNA and that for serum BDG are
commercially available, validated, and officially approved
as clinical laboratory tests by the Ministry of Health,
Labour, and Welfare in Japan.

Collection and analysis of clinical data

Clinical information was collected using a standardized
format to evaluate demographic information, Steinbroc-
ker’s radiographic stage and functional class [19],
comorbidities, concomitant drugs, laboratory data, radio-
graphic data, treatment, and outcome. Chest radiographs
and computed tomography (CT) scans were evaluated by a
pulmonologist (H.S.) and a diagnostic radiologist (F.S.).
CT findings were categorized into three patterns, as we did
in previous studies [12, 20]: (a) diffuse ground-glass
opacity (GGO) distributed in a panlobular manner; that is,
GGO was sharply demarcated from the adjacent normal
lung by interlobular septa (type A GGO); (b) diffuse GGO
that is homogeneous or somewhat inhomogeneous in dis-
tribution but without the sharp demarcation caused by
interlobular septa (type B GGO); (c) other patterns, such as
mixed consolidation and GGO (type C).

Statistical analyses

Demographic data and baseline data were compared
between the PCP and non-PCP groups using the y* test for
categorical variables and the Mann—Whitney test for con-
tinuous variables. To identify risk factors for PCP, the Cox
proportional-hazards regression model was used. All
analyses were performed using SPSS software, version
16.0 (SPSS Japan, Tokyo, Japan).

Ethics
The guidelines of the Declaration of Helsinki (revised in

2008) and the ethics guidelines for epidemiologic research
in Japan were followed. The study protocol was approved
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by the Institutional Ethics Committee of the Tokyo Medi-
cal and Dental University Hospital (#863 in 2010).

Results

Diagnosis and clinical characteristics of RA patients
with PCP

We applied the above diagnostic criteria to the 17 RA
patients in the PCP group. Of the 17 cases, three (patients
8, 14, and 17) met the criteria for definitive PCP, and 14
met the criteria for presumptive PCP. The clinical char-
acteristics of each patient are summarized in Table 1. The
median age of the 17 patients was 68 years (range 48—
78 years), and 12 (71 %) were female. The median duration
of RA was eight years. Fourteen patients were at Stein-
brocker’s stage III or IV. All patients received MTX and 13
(77 %) received corticosteroids from baseline to the onset
of PCP. At the onset of PCP, the median dosages of
prednisolone and MTX were 5.0 mg/day (range 2.5-9 mg/
day) and 8.0 mg/week (range 4-15 mg/week), respectively.
One patient was receiving another immunosuppressive
drug, tacrolimus, at 3 mg/day. Eight patients had pul-
monary comorbidities, including interstitial pneumonia
(n = 4), chronic obstructive pulmonary disease (n = 4),

and old pulmonary tuberculosis (n = 2). Four patients had
diabetes mellitus. None of the patients received chemo-
prophylaxis for PCP at the time of PCP diagnosis. The
median interval between the first injection of adalimumab
and the onset of PCP was 12 weeks (range 4-38 weeks).
Thirteen patients (76 %) developed PCP within 26 weeks
after the first injection. Fever was the most common clin-
ical symptom (it was observed in 15 patients; 88 %),
followed by dyspnea on effort (82 %) and dry cough
(41 %).

Laboratory and radiographic features of the PCP
patients

Laboratory data at the onset of PCP are summarized in
Table 2. Fourteen patients either had severe hypoxia (with
Pa0O, < 60 mm Hg on room air) or required immediate
oxygen therapy at the onset of PCP. Peripheral blood
lymphocyte (PBL) counts at the onset of PCP were <500
cells/pl in three patients, 500-1,000 cells/ul in five patients,
and >1,000 cells/pl in nine patients. P. jirovecii was
microscopically identified in three patients. The polymer-
ase chain reaction test for P. jirovecii DNA was positive in
13 patients, using either induced sputum (11 patients) or
bronchoalveolar lavage fluid (four patients), but three
patients were not examined. Serum levels of BDG, one of

Table 1 Characteristics of rheumatoid arthritis patients treated with adalimumab at the onset of PCP

Pt Age/sex Stage/class Number of Treatment MTX (mg/w) PSL (mng/d) Lungdisecase DM  Clinical manifestations
injections®  duration (days)®

1 48/F 11 7 105 8 25 - - Fever/DOE

2 69/M vl 4 62 10 0 E - Cough/DOE

3 T4F v/l 9 131 8 5 IPE - DOE

4 52/M v 5 59 4 8 1P - Fever/cough/DOE

5 61/F v 3 45 8 9 - - Fever

6 67/F T/ 3 28 8 8 1P - Fever/cough/DOE

7  6lF A1 4 59 6 0 Old TB - Fever/DOE

8 7IF v/ 6 129 6 5 - + Fever/DOE

9  52/F /1 3 55 8 5 - - Fever/DOE

10 78/M Juavnni 6 86 8 0 1P + Fever/DOE

11 66/F /11T 6 106 8 3 - - Fever/cough

12 70/F v 2 23 8 5 Old TB - Fever/cough/DOE

13 68/M 11 3 28 8 0 E + Fever/DOE

14 71/F /i 15 214 8 7.5 - - Fever/DOE

15 73/M /i 18 268 15 3 - + Fever/cough/DOE

16 65/F 11 16 227 8 2 - - Fever/DOE

17 78/F v 16 252 4 4 - - Fever/cough

PCP Pneumocystis jirovecii pneumonia, Pt patient, w week, d day, M male, F female, MTX methotrexate, PSL prednisolone, E emphysema, IP
interstitial pneumonia, old TB old tuberculosis, DM diabetes mellitus, DOE dyspnea on effort, cough dry cough

? Number of injections of ADA prior to the diagnosis of PCP
® Treatment duration with ADA before the onset of PCP
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Table 2 Laboratory data of Pt WBC (/ul) Lymphocytes  SpO, or PaO, Serum p-D-glucan  Preumocystis
rheumatoid arthritis patients . a . .
X . (ul) (Torr) [O,, Vmin]®  (pg/ml) [normal Jirovecii

treated with adalimumab at the range at the institute] PCR
onset of PCP g !

1 7,870 912 Sp0, 96 % [0] 289 [<11] +

2 5,100 1,989 Sp0O, 92 % [0] 30.5 [<11] +

3 6,300 252 55.1 [0] 1041 [<11] NA

4 6,200 874 68.0 [0] 25776 [<11] +

5 8,050 1,110 60.4 {0] 50.3 [<20] NA

6 6,400 716 58.9 [0] 37.8 [<6] +

7 5,660 1,041 71.8 [0] 22.1 [<11] +

8 6,800 279 31.3 [0] 29 [<11] +°

o . 9 15,900 832 85.7 [3] 79.5 [<20] +

PCP Pneumocystis jirovecii 10 7,500 1,350 65.4 0] 22.3 [<20] +
pneumonia, Pt patient, WBC
white blood cell, PCR 11 8,400 3,696 69.5 [0] 164 [<11] +
polymerase chain reaction, NA 12 11,700 . 1,029 26.1 [0] 21.06 [3.5] +
not assessed, SPOZdOXB{gen 13 7,950 1,761 Sp0, 85 % [2] 160 [<5] +
saturation measured using a b
pulse oximeter, IOR 14 9,580 34 56.7 [0] 13.0 [<11] NA
interquartile range 15 5,700 1,140 55.1 [0] 13.0 [<11] -
2 Oxygen therapy during the 16 7,000 1,330 56.1 [10] 21.38 [<11] +
measurement of PaO, 17 3,200 704 52.5 10] 419 [<11] +b
® Pneumocystis jirovecii Median 7,000 1,029 Not applicable Not applicable Not applicable
microscopically detected in (IQR) (5950-8225) (710-1340)

bronchoalveolar-lavage fluid

the major components of the cell walls of fungi and a
serum maker for PCP [17, 18], were elevated in all
patients. Results of sputum culture performed in 14 patients
revealed no causative bacteria or fungi.

Chest radiographs and thoracic CT scans were analyzed
for all 17 patients. The most common CT finding was
ground-glass opacity (GGO) (in 17 patients), either with
sharp demarcation by interlobular septa in one patient (type

~ A GGO) (Fig. 1a) or without interlobular septal boundaries

in 14 patients (type B GGO) (Fig. 1b). Two patients
demonstrated mixed patterns (type C).

Treatment and clinical course of PCP in patients
with RA receiving adalimumab

All patients were hospitalized on the same day that PCP
was suspected. Fourteen patients (all except for patients 2,
5, and 11) received oxygen therapy on admission. MTX
and adalimumab were immediately discontinued in all
patients. All patients received therapeutic doses of tri-
methoprim/sulfamethoxazole (TMP/SMX). Because of
adverse drug reactions that included skin eruptions, liver
dysfunction, thrombocytopenia, and hyperpotassemia,
TMP/SMX was reduced or stopped in eight patients. One
patient was changed to pentamidine isethionate. Sixteen
patients were concomitantly treated with high-dose corti-
costeroids within a few days after admission. Eleven
patients were empirically treated with antibiotics and four

with antifungal agents. Three patients (patients 1, 3, and 8)
were intubated on the day of admission because of pro-
gressive respiratory failure; two of these patients responded
to treatment and were successfully weaned from artificial
ventilation. One patient (patient 17) died because of PCP
with progressive respiratory failure. Two patients died
because of multiple organ failure (patient 12) and gastro-
intestinal bleeding, cytomegalovirus infection, and
multiple organ failure (patient 3) after improvement of
PCP.

Case—control study

In order to characterize the PCP group more precisely, we
compared demographic information, comorbidities, treat-
ments, and laboratory data at baseline (i.e., at the initiation
of treatment with adalimumab) between the PCP and non-
PCP groups using a univariate analysis (Table 3). The PCP
group was significantly older (p = 0.003) and had a more
advanced radiographic stage (Steinbrocker’s stage III or
IV) (p = 0.010) than the non-PCP group. Although the
rates of patients with preexisting pulmonary diseases and
diabetes mellitus in the PCP group were numerically
higher, these differences were not statistically significant.
There were no differences in disease duration and the
dosages of prednisolone and methotrexate between the two
groups. None of the patients in the PCP group and fourteen
patients in the non-PCP group received prophylaxis for
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Fig. 1 Representative thoracic computed tomography findings of
rheumatoid arthritis patients who developed Pneumocystis jirovecii
pneumonia while receiving adalimumab. a Ground-glass opacity
(GGO) with sharp demarcation by interlobular septa (type A) (patient
12). b Inhomogeneous GGO without obvious demarcation by
interlobular septa (type B) (patient 1)

PCP for at least three months during the observation per-
iod. Twelve patients used TMP/SMX and two used
aerosolized pentamidine.

Based on the results of the univariate analysis, age, sex,
pulmonary comorbidities and Steinbrocker’s stage of RA
were analyzed as candidate predictors for the development
of PCP. The Cox proportional-hazards regression analysis
revealed a significant association between advanced
radiographic stage (stage III or IV) and development of
PCP (hazard ratio (HR) 3.76, 95 % confidence interval (CI)
1.03-7.30, p = 0.045). While the hazard ratios of older age
and preexisting pulmonary diseases tended to be higher,
they did not reach statistical significance (Table 4).

Because 14 patients in the non-PCP group received
prophylaxis for PCP, we performed the multivariate anal-
ysis after excluding these 14 patients, and found a
significant association between older age and development
of PCP (HR 3.31, 95 % CI 1.09-10.0, p = 0.034). The HR
of the radiographic stage did not reach statistical signifi-
cance (HR 2.82, 95 % CI 0.74-10.7) in this model.

@ Springer

Discussion

We accumulated the largest possible number of patients
with RA who developed PCP during treatment with ada-
limumab, and described the clinical and radiologic
characteristics of the 17 patients that we found.

Adalimumab is the third TNF antagonist to be approved
in Japan. We have already reported the clinical character-
istics and risk factors for PCP in RA patients treated with
infliximab or etanercept [10-12]. The median interval
(range) between the first dose of TNF antagonists and the
onset of PCP was 12 weeks (range 4-38) for adalimumab,
nine weeks (range 2-90) for infliximab [!1], and 14 weeks
(range 3-43) for etanercept [12]. PCP developed within
six months in the majority of RA patients after the initia-
tion of each TNF antagonist: 90 % for infliximab, 80 % for
etanercept, and 76 % for adalimumab.

Previous studies have revealed that patients without HIV
infection develop PCP abruptly and progress to fulminating
pneumonia with acute respiratory failure [21, 22]. We also
reported that RA patients treated with infliximab or eta-
nercept developed PCP rapidly and progressed to severe
respiratory failure [10-12]: 18 out of 21 PCP patients using
infliximab, all 15 PCP patients using etanercept, and 14 of
17 PCP patients in this study showed severe hypoxemia
and required oxygen therapy. The mortalities of the
patients with PCP given infliximab (0 %) or etanercept
(6.7 %) are numerically lower than the mortality of this
study, in which three patients (17.6 %) died. Walzer etal.
[23] identified older age, second or third episode of PCP,
low hemoglobin level, low PaO, breathing room air at
admission, pulmonary Kaposi sarcoma, and presence of
medical comorbidity as early predictors of mortality of
PCP in HIV-infected patients. Although such prognostic
factors in non-HIV PCP patients are unknown, all three
patients in our study who died were females over
70 years old, and their PaO, on admission was less than
60 Torr. Two of these patients had pulmonary comorbidi-
ties. One patient had a quite high serum level of BDG, and
one was positive for both microscopic detection and the
PCR test for the organism. These data would suggest
severe pulmonary injury at presentation and a high burden
from P. jirovecii.

In our study, all patients received therapeutic doses of
TMP/SMX. However, eight patients (47.1 %) were obliged
to reduce the dosage or stop using the drug due to adverse
drug reactions, such as gastrointestinal symptoms and
hematological abnormalities. Kameda et al. [24] also
reported that more than one-third of the patients could not
complete the standard protocol of the TMP/SMX treat-
ment. These data indicate that the optimal dosage and
treatment period of TMP/SMX for PCP should be inves-
tigated. The clinical benefit of adjunctive corticosteroid
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Table 3 Baseline characteristics of patients with rheumatoid arthritis
treated with adalimumab

Characteristic PCP group  Non-PCP group p
(n=17) (n = 89) value
Age (years)” 68 (48-78) 60 (24-79) 0.003
Female (%) 70.6 80.9 0.255
Disease duration (years)” 8.0 (0.7-36) 9.5 (3-40) 0.491
Chronic pulmonary disease ~ 47.1 225 0.107
(%)
Diabetes mellitus (%) 23.5 79 0.074
Steinbrocker’s radiographic ~ 82.4 48.3 0.010
stage (III or IV) (%)
Steinbrocker’s functional 17.6 19.1 0.596
class (Il or IV) (%)
MTX (%) 100 86.5 0.108
MTX (mg/week)? 8.0 (4-10) 8.0 (4-15) 0.119
MTX > 8 mg/week (%) 11.8 28.1 0.228
PSL (%) 76.5 56.2 0.118
PSL (mg/day)? 50(3-12) 5.0 (1-17) 0.529
PSL > 5 mg/day (%) 52.9 33.7 0.131
WBC <4,000/ul (%) 0 22 0.731
Serum IgG (mg/dl)* 1421 (846— 1316 (827— 0.817
1954) 3165)

PCP Pneumocystis jirovecii pneumonia, MTX methotrexate, PSL
prednisolone, Chronic pulmonary disease = interstitial pneumonia,
bronchiectasis, chronic obstructive pulmonary diseases, bronchial
asthma, middle lobe syndrome, old pulmonary tuberculosis

p values were calculated using the Mann—Whitney test for continuous
variables or y* test for categorical variables

* Median (range)

Table 4 Cox regression analysis of risk factors for the development
of PCP in rheumatoid arthritis patients treated with adalimumab

Hazard ratio P

95 % CI) value
Age (> vs. <65 years old) 2.38 (0.80-7.05) 0.119
Gender (female vs. male) 0.53 (0.18-1.58) 0.258
Chronic pulmonary disease (yes vs. no)  2.14 (0.79-5.76) 0.133
Steinbrocker’s radiographic stage (II/IV ~ 3.76 (1.03-7.30) 0.045

vs. I/ID)

PCP Pneumocystis jirovecii pneumonia, CI confidence interval

Chronic pulmonary disease = interstitial pneumonia, bronchiectasis,
chronic obstructive pulmonary diseases, bronchial asthma, middle
lobe syndrome, old pulmonary tuberculosis

therapy for PCP patients without HIV infection has not
been established [25]. All patients except for one in this
study received adjunctive corticosteroid therapy with
various treatment durations and dosages, including intra-
venous methylprednisolone pulse therapy. Nineteen out of
21 PCP patients who used infliximab and nine out of 15
PCP patients who used etanercept used adjunctive

corticosteroid therapy as well [11, 12]. Pareja etal. [26]
retrospectively analyzed the clinical courses of 30 cases of
severe PCP without HIV infection, among which 16 cases
who received high doses of adjunctive corticosteroid
therapy presented a good clinical outcome. Considering the
intense inflammatory response to the organism in non-HIV
PCP patients [25] and the favorable effectiveness of
adjunctive corticosteroid therapy in previous studies, it is
necessary to consider treatment with corticosteroids for
PCP patients with RA who show hypoxemia at presentation
or during their clinical courses.

In the present study, using the Cox proportional-hazards
analysis, Steinbrocker’s radiographic stage III or IV was
identified as a statistically significant risk factor for the
development of PCP in patients receiving adalimumab.
Although there was no significant difference in Stein-
brocker’s functional class, it is plausible that advanced
radiographic stages associated with decreased physical
function contributed to the development of PCP. Stein-
brocker’s functional class may be less sensitive to the
detection of such differences in physical function. On the
other hand, older age was a significant risk factor in
another Cox proportional-hazards regression analysis after
excluding those who received TMP/SMX or aerosolized
pentamidine for prophylaxis at least three months from the
non-PCP group. The different results from the Cox pro-
portional-hazards regression analyses can be explained by
the fact that nine out of 14 patients given prophylaxis were
aged 65 or older. Pulmonary diseases were not significant
risk factors for PCP in either Cox proportional-hazards
analysis, perhaps because of the small number of PCP
cases enrolled.

None of the 17 patients had received prophylaxis for
PCP. Vananuvat etal. [27] conducted a retrospective cohort
study for patients with connective tissue diseases (CTD)
who were at risk for PCP in order to examine the effec-
tiveness of primary prophylaxis with TMP/SMX and the
incidence of adverse drug reactions (ADR) of TMP/SMX.
Six patients without and none with prophylaxis developed
PCP; the overall incidence rate was 4.3 % and the relative
risk reduction was 100 %. Five patients (8.5 %) developed
ADR: four had drug eruptions and one had mild hepatitis.
These data indicate that TMP/SMX can be used effectively
for primary prophylaxis against PCP.

There are definite limitations to our study. First, we
included definite and presumptive cases of PCP in our
analysis. It has been well documented that the microscopic
detection of P. jirovecii is difficult in non-HIV PCP [28§,
29], as confirmed in this and our previous studies. To
increase the specificity of the diagnosis of PCP without
detecting the organism microscopically, we utilized com-
posite diagnostic criteria, including clinical symptoms,
laboratory tests, radiological findings, and the clinical
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course. Kameda etal. found no difference in clinical char-
acteristics of PCP in RA patients between definite PCP
(i.e., acute-onset diffuse interstitial lung disease and
microscopic positivity for P. jirovecii or positivity in both
PCR test and BDG) and probable PCP (acute-onset diffuse
interstitial lung disease and positivity in either PCR test or
BDG) [24]. Their data support the use of composite diag-
nostic criteria for PCP in patients with RA. Second, we had
only 17 RA patients with PCP, which decreased the sensi-
tivity of the Cox proportional-hazards analysis for detecting
statistically significant risk factors. Third, a higher incidence
of PCP in Japanese RA patients receiving TNF antagonists
and their risk factors have gained widespead recognition in
the past few years by Japanese rheumatologists who use TNF
antagonists; this may have affected the characteristics of the
patients who were treated with adalimumab. For example,
we found a significant difference in the daily dose of PSL
between the PCP and non-PCP groups in our previous two
studies, but not in this study.

In summary, the results of this study show that PCP is a
serious complication in patients with RA who receive
treatment with adalimumab. The majority of the patients
developed PCP early in the course of adalimumab treat-
ment and progressed to respiratory failure. Treating
physicians should therefore take prophylaxis with TMP/
SMX or other agents into consideration in RA patients with
a high risk for PCP. Careful monitoring of clinical mani-
festations and laboratory tests for early diagnosis and
treatment of PCP are strongly recommended.
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