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CASE REPORT

Severe airflow limitation in two patients with systemic lupus
erythematosus: effect of inhalation of anticholinergics

Kimito Knwahatn - Masao Yamaguchi -
Hiroko Kanda « Akiko Komiya - Ryoichl Tanaka -
Dohi - Yoshikatn Misaki - Kazahike Yi

Makai
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Abstract  Airway invol Tinically ing as  in SLE. H , chronic prog of airflow limita-
dyspnen and on obsuucuvc venulnlory de!‘ecl is & rare but tion, for which e diagnosis of bronchiolitis obliterans (BO)

i i in sy ic lupus eryth-  is clinically suspected, has been generally recognized as a
eﬂ!utosus (SLI?.}. since ‘he airway rnnml’eslnllon is orren potentially fife-threatening, difficult-to-treal complication

g ve and resi o ive  In SLE, although its precise pathog and incidence
lllﬂﬂlpj'. Here we repori two SLE patients with: slowly remain unclear [1, 2]. Here, we report two SLE plllcnls
progressive airflow fimitation, which was clinically thought wuth sluw]y progressive airflow limimtion that
to be by hiolitis obli Both ¢ b ‘nbvi- after inhalation of anticholinergics
ous improvement aller inhalation of antichali was mslmuj,
m.ncd. Because mmhollnergiu are highly safe lnd never

inhalation of these drugs might be
useful in thc therpeutic strategies for airflow limitation  Case report
sccompanying SLE or other collagen diseases,
Case |

Keywords  Airflow limitation - Anticholinergics
Bronchiolitis obliterans (BO)

Obstructive ventilatory defect -

8 lupus eryth (SLE)

Introduction

piratory. systemi 1 OCCUTS i Bys-
temic lupus erythematosus (SLE). SLE patieats presenting
with unc llnble lung abnor may need special
clinical since d d pul ry functi
greatly hampers the patiems” activities of daily living. The
alrway is a relatively rare site of pulmonary complication

K. Kuwahnta (B3) - M. Yomagochi « H. Kandu - A, Komiya «
L Tanaks - M. Dobi - Y. Misaki - K. Yamamoto
Depanment of Allergy and Rheummnlogy,

University of Tokyo Geaduste School of Medicine,

7-3-1 Hongo, Bunkyo-kn, Tokyo 113-8655, Japan

comail: kawahata-phy @h.u-tokyo.acjp
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A 42-year-old fomale complained of slowly progressive
exertional dyspnen and showed severe airflow limitation at
u follow-up visit to our outpatient clinic in January 2003.

a‘\'[ the age ul' 20, SLE was diagnosed on the basis of
lymphocytopenin, proteinuria (lupus nephritis type V),
anti-nuclear autoantibodies, anti-ds DNA lnnhmiml
(54 IW/mL}) and hypocompl and corticost
treatment was statted. At the age of 37, a pulmonary
function test hod rovealed an obstructive abnormality, but
without any compln!nl of dyspnea. Two yenrs later, exer-
tional  dysp loped and gradunlly worsened.
Although a fl;-agonist partinlly improved her FEVI from
1.06 o 1.57 L, her dyspnea was nol affected by further
treatment with a long- or short-acting f-agonist, conico-
steroid [nhaler and oral theophylline, in addition to oral
prednisolone at 10-17 mg daily plus cyclosporine A, aza-
thioprine or mizoribine, At the age of 41, her FEV1 was
0.77 L. Her serum IZE level was 7 TU/mL, and neither IgE
specific for house dust mites nor blood eosinophilia was
detected.
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In January 2003, her FEV| declined 10 0.56 L. (Fig. la,
b). The diffusing capacity was well prnmed. A chw X-
ray (Fig. lc) d d no ob in
cither lung ficld. Chest CT, taken in both the Inspiratory
and expiratory states, did not show airtrapping patierns,
but it indicated mild thickening of the broachial walls
wullout bmchlecmhc rhnngus (Fig. le, ). Although she
jon, there were no episodes
suggumg urhrrLl. such as nocturnal attacks of wheeze or
cough. She had never smoked, Association of ri id

Sjdgren syndrome was ruled out. Chest X-rays (Fig. 2c)
showed no obvious abnormalities in either lung field except
for a dull lef-side costophrenic angle due to past sple-
nectomy. A chest CT scan, taken in both the inspirntory
and expimtory stnies, failed 10 show air-trapping patterns,
fthough mild thickening of the t walls was seen
(Fig. 2e). There were no episodes of wheeze or attacks,
supgesting that bronchial asthma was unlikely. Based on
the clinical course of Case 1, we decided 1o try inhalation

arthritis and/or Sjigren’s syndrome was ruled out. Inhala-
tion of oxitropium bromide at a total daily dose of 600 jg
was started, and her dyspnea was slightly alleviated in the

ing of the first inhalation day. One manth later, her
dyspnea, initinlly rated as Hugh-Jones grade 11 or 11,
completely disappeared. Three months later, her flow-vol-
ume curve and FEV] were obviously mproved (Fig. In,
b). Other anticholinergics, i.e.. fi bromide and
tiotropium bromide, m tried, and Ihenr :Inrur.al efficacy
on her symptoms was similar 1o that of oxi The

of an anticholi in this patient; tiotropium bromide
was chosen because of its high affinity for M3 muscarinic
receptor, Surprisingly, her dyspnea disappeared on the day
of the first inhalation. One week later, her Row volume
curve and FEV| showed great improvement (Fig. 2a, b).
Six months later, an airway response to [l.-agonist inha-
lation was not obvious (before Inhaling: FYC 2.04 L,
FEV1 0.86 L: ul‘lnr mh-hn; FVC 209 L, FEV1 1.0l L).
She has i inhalation for the followi

12 munlhs and has npman:ul no worsening of hn

patient said that her dyepnes returned when the forgot the
inhalation for even | day, She has inved the oxitropi

P A chest X-my taken during the
coum of thu anticholinergic trestment (Fig. 2d) showed

um inhalation for the following 3 years and has
i d no i ¥ Sy A chest X-ray taken
dunng thie conrse of this anticholinergic thernpy (Fig. 1d)
showed slight elevation of the bilmeral diaphragm com-
pared with the X-ray of Fig. lc, suggesting that there had
been mild air-trapping before the inhalation was started.

Case 2

A G6-year-old female was admitted 1o our in

no changes, although her pulmonary function was greatly
improved.

Discussion

Besides SLE, the patients described in this repont did not
have any other rheumatle disenses, such as Sjogren’s syn-
drome or rheumatold arthritis, because there were no
findings of dry eye and dry mouth, anthritls, rheumatoid
factor w anti-Ro/La sutoantibodies. The key finding
lmehﬂmbmhotuwsl.ﬁmmmm

September of 2005 with a plai
exertional dyspnea.
Atthoapnfsﬁ.ndhgnosisufalﬂwasmnduhundm

nml-d.a DNA 1r|libod|u {I2 lU.meJ nntlphospholipld

of slowly progr

p ! with slowly progressi and
an obstructive ventilatory defect dumunslmlui uhvmus
soon afier inhalation of an anticholi

\ns started. The clinical responscs of the patients demon-
sirated that multiple agemis belonging o the

ibodies and hy and icholinergics are effective, supporting the notion that
weatment was started. Thme years later, ional dysp their Jillun; effects come I‘mm blockage of M3
mnmfutod and gradunlly d. Lung function studies thereby i i duction of the
nbvinus changes, but the lulnl Iu'nn vagnl cholinergic tone of the mrwnyi 13} Momlu o years

capacity (TLC) and diffusing capecity were of icholinergic use the

preserved (Fig. 2a). She had never smoked. Although a ﬂ,—
agonist inhaler partially improved her FEVI from 0.62 to
0.89 L, that plus a corth id inhaler showed

improved condition in both patients. Nn adverse events
were observed. This is the first report of the effect of an-
icholinergics on the airway obstructive abnormality

little effect on her dyspnea. Her serum IgE level was
36 IW/mL. Neither IgE specific for house dust mites nor
blood euimphilin was detected.

A y i test on

severe obﬂmcrivc pattern, suggesting that .l:rl'law limita-

tion was respansible for ber slowly progr
(Fig. 2a, b). Association of rheumatoid arthritis andfor
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accompanying SLE.
SLE is a multisy whose exact
etiology i k Pull y  involvement
dirissi b d a i occurs m SI.J.’.. :n:ludm; acute or chronic
i itial g fisge and bron-
ve symp hiolitis  obli & B ¥ (BOOPY
cryptogenic organizing p ia (COP) [2]. On the other

) Springee
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in one second, PEFR peak
expiratory flow rate, TLC total
Tung capacity, IRV inspirmory
reserve volume, TV tidal
volume, ERV expimtory reserve
volume, RY residual volume,
VA alveolur volume, b Flow
volume curves just before
(™starr™) and 10 monthe and
2.5 years after inithation of the
antichulinergic infislation
therapy. © Chest Xy takon
before the inhalation was
sterted, d Chest Xoray taken

9 months after anticholinergics
inhalation was introduced. o, f
Chest CT in the imspiratory
state. Arrows indicate miidly
thickened bronchial walls

Fig. 1 a Results of pulmonary

fumction s n e 1. e A el o

Functionu) residunl capacity was

measured by the Ny dilution VG (L) 254 312 315 323

wethod. Diffusion was asscssed  %VE 84 110 147 121 Fowls) N
by the singie-bresthi-holding FEVI (L) | 077 100 104 118 i

method. ¥ vital capacity, FEVI% a0 2 3’ 3.

FEVI forced expimtory volume PEFR 183 240 272 220 2.5 years

Ges2asEss 853 wan

hand, it s relatively rare for SLE to be accompanied by  disorder called BO [4-6). Based on the clinical courses of
aifflow limitation, and the availuble pathophysiological our two patients, both presenting a marked discrepancy
information is limited since lung biopsy is often contrain-  between initially silent respimtory symptoms and only
dicated due to poor lung function in such patients. A small  slight abnormalities in imoging studics versus severe
number of reports, in addition 10 autopsy studies, suggest  abnormalities in lung functional tests, we believe that BO
that slowly progressive airflow limitation without lung  is the most diagnosis for these pati Purther-
parenchymal shadows may be due 1o a small-airway  maore, the slight thickening of the bronchial walls observed

4 springer
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Fig. 1 a Resulis of pulmonory A
function tests in Case 2. b Flaw

balors bel
wolume curves jusi before ok

7y 3y Stan

1wk 18mo B
alter

(“stan™) and | week afier
inftiation of the anticholincrgic
inhalation, € Chest X-ray taken
before the inhalation was
stared. d Chest X-my taken

& months afier anticholinergic
imlmlation was started. ¢ Chest
CT in the inspirmory sime.
Arraw indicares mildly
thickened bronchial walls

in CT images in addition to the rapid respoase to anti-
cholinergics may suggest involvement of the large airways;

VC L) 1.86 1.79 197
7 79 8

present, however, we do not know whether an asthmatic
component was involved, but their clinical courses, lucking
wheeze and | d seem obviously

this may partly sccount for the aiflow limitation in our
patients. In both of our the ol ive ilatory
defect responded partinlly to an inhaled fr-agonist. At

different from that of typical asthma. Neither blood
eosinophilia, elevation of serum IgE nor a family history of

2 Springer
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asthmn was observed. Anti-asthmatic medications were
wied but did not relieve dyspoes in either patient,
1t is generally thought that BO is not a lingh: disense
with a ctiology. In addit hological study is
often impossible in severe cases mggemve of BO. In this
regoard, BO syndrume is often used as the clinical
di is of this disorder in the aby of precise patho-
bgu:al information [7]. Collagen vascular diseases such as
rheumatoid anhritis and SLE rarely accompany BO syn-
drome. The clinical presentation was different and specific
features were not detected in our two patients. Moreover, in
both patients the disease activity of SLE was low, based on
the clinical and serological parameters and the SLE diseass
activity index (SLEDAI). In addition, recent progress in
leukemia therapy has revealed that BO more often occurs
following bone I ion, and that develop
merit u:nlr BO is an :mpomm factor that may lmit the
postiransplantation life expectancy [8, 9] Indeed,
spective of the nmure of the primary disease, BO o!’lcn
progresses glowly and is highly resistant to sysiemic
immunosuppressive therapy and f-agonist bronchodila-
tors, although anecdotal repornts mention a few cases that
p d 1o pp [6. 10]. Although the
usual therpeutic regimen for BO does not include anti-
cholinergics [11], one very recent case report suggested
thar an di inhaled tiotropium bromid m.ighl

affected small airway remodeling andfor the fibrosing
process.

Anticholinergio agents are o tered highly safe, based
on the cumulative experience from extensive use of these
drugs in patients with smoking-related chronic obatructive
pulmonary discases [13]. Thus, assessment of the clinical

efficacy of inhaled anticholinergics seems d in
patients with SLE or other autoimmune d‘uﬂuﬂ acCom-
panied by progr | and obstructive respiratory

abnarmalities suggestive of BO.
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Clinical and Radiological Features of Prneumocystis
Pneumonia in Patients with Rheumatoid Arthritis,
in comparison with Methotrexate Pneumonitis
and Pneumocystis Pneumonia in Acquired
Immunodeficiency Syndrome:

A Multicenter Study

Hitoshi Tokuda', Fumikazu Sakai’, Hidehiro Yamada®, Takeshi Johkoh*, Akifumi Imamura®,
Makoto Dohi*, Michito Hirakata”, Takashi Yamada®, Naoyuki Kamatani®, Yoshimi Kikuchi®,
Shaji Sugii ", Tsutomu Takeuchi *, Kazuhiro Tateda " and Hajime Goto *

Objective To elucidate the clinical and radiological [ of P yatis in (PCP) in pati
with rh id mithritis (RA), puared with i (MTX) 7 itis in RA and Preumocystis
7 in in scquired i Jeficiency syndrome (ATDS)

Sub und Methods R lysis of 14 PCP cases in RA (RA-PCP), 10 MTX pocumonitis

Y

cns:sm RA (MTX-P) and 11 ?CFcucsin AIDS (AIDS-PCP) from 9 centers in the Konto area in the last 6
years,

Results Compared with AIDS-PCP, both RA-PCP and MTX-P developed more rapidly, showing higher se-
rum CRP and lower plasma §-D-glucan levels, and more n:vuc oxygenation impairment, In mou of the RA-
PCP cases, n high dose of corticosicroid was admini 1 as adjunctive therapy, lting in a f ble out-
come. The monality was 14% in RA-PCP, 0% in AIDS-PCP and 0% in MTX-P cases. In RA-PCP patients
the CD4 cell count sl only mild supp ot reaching the predisposing level for PCP in HIV infec-
tion, sugpgesting that there are risk factors for RA-PCP other than i Radiologi I re-
vealed some chamcteristic patterns of cach disease. In MTX-P, diffuse homogmms umund plass opacity
(GGO) with sharp demarcation by interfobular septa (type A GGO) was found in 70%, while in AIDS-PCP
diffuse, homog: or nonhomogs GGO without interlobular septal boundaries (type B GGO) was
predominant (91%). In RA-PCP, type A GGO was found in 6 cases and type B GOO in 5 cases, showing the
complex nature of this disease.

Conclusion RA-PCP differed considerably from ATDS-PCP clinically and mdiclogically. Clinically it oc-
curred without severe lmnulnmtppnw\m and showed characteristic aspects, with rnm: intense inflammation
and less parasite burden. Radiologically it mimicked MTX-P in some cases sharing the conspicuous CT fea-
tures of MTX P, rendering the distinction of these two disorders difficult,
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Key words: rh id anthritis, P

h itis, B-D-glucan, CT, ac-

yatis

quired immunodeficiency syndrome (AIDS)

(Inter Med 47: 915-923, 2008)
(DOT: 10.216%internalmedicine 47.0702)

Introduction

Preumocyatis pncumnmn (PCP',I u nne of the unuornmm;
but serious, life-th ] I in g with
id hritis  (RA) ivi with
mctlwtruatu (MTXI ll n. Howw it u often difficult 10
bilisl i Iy the clinical and ra-
::qu:ly ble those of MTX in-
mdmmmmtmxh Bulhmchmmumdby

Diff-Quik or Giemsa smining) or by PCR In respirtory
specimens, ¢) significantly elevaied plasma (1—3)3-D-
glucan (B-D-glocan) level.

B-D-glucan was meusured either with the P-glocan test
WAKO (Wako Pure Chemical Indostrics, Tokyo, Japan) or
with the FUNGITEC G test MK (Seikagaku Corp., Tokyo,
Japan).

MTX-P was diagnosed based upon the same clinical pre-
mmmmm»mmcmorwm espe-
cially PCP, gh i i jures such as

acute, progressive respirdory sympioms and diffuse b 1
infiltrates on chest rodi by, The clue enabling a distine-
tion lies in the detection of Pnewmocysiis jirovecii (P ji-
rovecif). However it 15 well known that traditional staining is
often not sensitive enough in PCP in non-HTV conditions
(4). Recently polymerase chain reaction (PCR) has been
widoly used for di of this with sati Y
sensitivity (5-7), but this method alone has the problem of
false-positivity (8, 9). The subsidiary role of scrology, espe-
cially measurement of B-D-glucan, has not reccived much
atiention,

We conducted o retrospective mullicenter study to eluci-
date the clinical and radiclogical characieristics of RA-PCP,
comparing it with MTX-P and also with AIDS-PCP | In or-
der 1o discuss the problem of the differentinl diagnosis of
these disenses,

Materials and Methods

Fourteen cases of PCP during weatmem for RA wem
identified a1 7 wmnmum: centers in Tokyo and its suburbs
by practicing rf / or | logists from Apil
2001 to August 2006. T:n cases uf MTX-P were also identi-
fied nt these centers during the same period. For comparison
with RA-PCP, 11 cascs of AIDS-PCP were randomly sc-
lected ot two AIDS centers in Tokyo from March 2001 o
December 2005, All of these cases were enrolled in the
study after confirming mu ll'm‘I hod sufficient clinical infor-
mation and imaging btained before the beginning
of definitive treatment for pulmonary events. among them,
32 cases had thin section CT images of less than 2 mm col-
limatign, while the other 3 cases had CT images using §
mm collimation, both of good quality.

A diagnosis of PCP (both in RA and ATDS) was based on
satisfaction of all of the following criteria; a) symptoms
such as fever, cough and progressive dyspnes, associated
with diffuse bilateral nfiltrates on chest radiography, b) de-
wetion of P Jirovecii by traditionul staining (Grocon or

orf it o{ npnuam and inessurement
of plasma &D—llmm Clinical improvement following cor-
ticosteroid therapy was also taken into accotnt.

The clinical background and preceding discase course of
each patient was assessed with special attention to the dose
and duration of antirheumatic drugs and also to the underly-
ing disease. Clinical data at the recognition of the event, the
clinical course and its outcome were evaluated,

Chest radiography and mpmnd mugmhy {C'l'} were

iewed by two diag

cmgnﬂmd into three patterns: a} dl!fu;e lmund glm apm-
ity (GGO) distributed in u panlobular manner, that is, GGO
was sharply demarcated from the adjacent normal lung by
interfobular septa (lype A GGO‘J (Fig. 1A, Fig. 1B), b) dif-
fuse GGO k Pl not b in
distribution but without l.hnrp demarcation by |nlerlobulr
septa (type B GOO) (Fig. 2A, Fig. 2B), ¢) another pattem
such as mixed consolidation and GGO (iype C) (Fig. 3).
The occurrence of each pattern was assessed in each group,
The clinical features of each group lmd also their relation-
ship with CT were istically using the
Mann-Whitney-U test or Fisher's cucl test.

Resulis

Patient characteristics

Table | shows the cpidemiologic features of these pa-
tients, The RA-PCP group consisted of 14 patients, 2 men
and Izwnummllheylmdumnmdﬁﬁjyum P
Jirpvecii was d d in bronck in 5
cuses, in sputum examination in 9, by rrndmmnl staining in
3, by PCR in 11 cases. RA had been diagnosed for 11 years
{mean). All had & history of receiving conicosternid thempy
and 13 patients were receiving MTX thempy (mean duration
of 36.3 months) at the evolution of the lung events. Four pa-
tients were concomitantly receiving anti-TNF agents (three
cases infliximab and one case etanercept). Six patients had
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Figure 1A, Type A ground glass opacity (GGO): GGO
sharply demarcated from adjacent normal Jung by interlobu-
lar septa. Methotrexate prneumoniths (MTX-P) was revealed
in a 87-year-old woman who had received MTX therapy for 9
years for rheumatold arthritis (RA). CT Image shows homo-
geneous GGO which is clearly demarcated from adjacent
normal lebules by interlobular septa.

Figure 1B, Type A GGO. A case of MTX-P in a 6l-year-
old man, He had recelved MTX therapy for 7 years, He had
severe respl y distress on admission, was treated with me-
chanieal ventilation and resulted in favorable ouicome. CT
shows homogeneous GGO sharply demarcated from non-al-
fected lung by interlobular septa.

chronic interstitial lung disease (ILD) defined by the pres-
ence of honeycombing In CT,

The AIDS-PCP group included 11 cases, 10 men and |
woman, with a mean age of 3198 years. All were seroposi-
tive for the human immunodeficiency virus {HIV) antibody.

Figure 2A. Type B GGO: h or h

neous GGO without sharp nkmmnunn. An I.!-;-ur-nm
man hod been treated for RA for @ years with prednisolone
(PSL) and MTX. MTX-P" was dingnosed through exclusion of
infection with bronchoscopy. CT shows mnhommms
GGO without sharp demarcation.

Figure 2B, Type B GGO. A 53-year-old man had been diog-
nosed as HIV positive for 6 years. Prenmocysils pneamonia
(PCF} was confirmed through positive staining for Praeumo-
cystis firoveell (P. firoveci) in his sputum. CT shows dilfuse,
nonhemogeneous GGO without obvious demareation,

once, one casc clancreept). Nane of the patients of this
group had ILD,

Clinical features

The clinical features of these three groups wre shown in
Table 2. Fever, cough and progressive dyspnea were pre-

P j i was ¢ J by itional g in 5 cases
and by PCR in 9.

The MTX-P group included 10 patients, 3 men and 7
women, Ialdamnaguofﬁ?'l yemThe was
made  th 1 I of infi pecially PCI’ by

negative smlnllls or PCR for B jirevecii in 11 cases, and by
low plasma B-D-glucan level in 2 cases. They had suffersd
from RA for 12 years (mean), and 7 of them had a history
ol corticosteroid therapy. MTX had been given for a dura-
tion of 31.0 months (mean), Two patienls were concomi-
tantly receiving anti-TNF agents (one case infliximab only

P among all three groups. These symp-
toms preceded the diagnosis of the evemt with a period of
8.0£6.0 days in the MTX-P group, 7.626.4 days in the RA-
PCP group, and 37.9424.3 days in the AIDS-PCP group.
The disease development was significantly laster in the
MTX-P and the RA-PCP groups than the ATDS-PCP group,
The serum CRP level was significunily highet in RA-PCP
and MTX-P group than AIDS-PCP group (Fig. 4). The
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plasma P-D-glucan level of AIDS-PCP was significantly
higher (9654 pg/ml, mean) than that of RA-PCP (98.5 pg/
mi, mean). The value was below the cut-off level in MTX-P
cascs.

The CD4 cell count was 7800497 1l in the MTX-P
group, 793.2£274 8/l in the RA-PCP group, and 62.9£79.5/
pl in the AIDS-PCP group, respectively. Taking the pre-
served serum immunoglobulin G (1gG) level imo account,
RA-PCP patients, as with MTX-P patients, showed a slight
to moderate degree of immunosuppression, which was mark-
edly differcnt from ATDS-PCP patients (Fig. 5). PCP s usu-
ally idered to be an opy istic infection under im-

g -

Figure 3. Type C : other type, mixed GGO and

consolidation, A 69-year-old man was given a diagnosis of
MTX-F. CT shows GGO intermingled with multiple foci of
consolidation.

Tnter Med 47: 915-923, 2008  DOI: 10.2169/intermalmedicine.47.0702

but the i logical

¥ Ly Aaluy
was not greatly impaired in RA-PCP group. Severe hypox-

emia ing oxygen suppl was seen in B
(80%) MTX-P cases, || (78.6%) RA-PCP cases and 3
(27.8%) AIDS-PCP cases. In ¥, RA-PCP pati
along with MTX-P patients, showed more rapid clinical de-
velopment, had significantly higher CRP level, lower B-D-
glucan level, and worse oxygenation than AIDS-PCP pa-
lients.

Patient outcome

All RA-PCP patients were treated with Trimethoprim-
Sulfamethoxarole (TMP-SMX), together with corticosteroids
(pulse therapy using methyl-prednisolone 500-1000 mg/day
for 3 days in 4 cases, pulse thempy+oral prednisolone in 9
cames and oral predaisolone in | ease). Eleven cases needed
oxygen suppl ion but pone d hanical venti-
Iation. Two cases died despite intensive trestment, while the
other |2 cases recovered completely within 3 or 4 weeks al-
ter admission (Tuble 2),

Eleven cases of the AIDS-PCP cases were treated with
TMP-SMX. Adjunctive conticosteroids were given in 5 cases
(oral prednisolone for 2 weeks), Three cases needed oxygen
supplementation but none required hanical
All patients recovered.

All MTX-P patients received steroid pulse therapy fol-
lowed by 30-60 mg/day orul prednisolons as an initial dose
with wpering. Although two cases required mechanical ven-

Table 1, Patient Characterstics
MTX-P RA-PCP AIDE-PCE
number 1] I+ "
male:female 37 12 (]
aged GT.A(46~80) 66.5(52~40) 19.8(29-5K)
Bretextion of
P jirowect] anganism ——
* bronchoscapy 4 5 N
sputum ] 7
traditional staining M{Cirocott 1, DifEQuik )  ${Orocon 5, Diff-Quik 3)
PCR 1] ]
duration of RA(y=ars)} 12(3-2%) 11(1-26)
Corticosteroids user 1 14 none
Mcihotrexale uacr 1] 13 noite
Miotroxate duration{mo)i 31.0(4-104) 363 (1 to 78)
anth- TNF agents | inflizimab, | 3 inflixisrd, | eth P wons
lung comorbidity L] b chronic ILD 1 0
1 done and resulted fn negacive siudy
1 data arc shown st median (with Tangs)
bt MTX-P= RA-PCP = P n anbaitis,

AIDSPCP = Purumocysits pacumenis (s AIDS, alns-wmmn}msm,rmn -
Grzcon methenamine

Pusumiscystiz firovect, Grocoit=
polymerase chain reaciion

silver staining, DifT-Cruaik = DifT-Quik siaiving, PCR =
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Table 2. Clinical Features
MTX-Pn=10) RA-PCP{n=14) AIDS-PCP{n=11)
‘*‘“‘"mmm‘-‘ 8.046.0 7.645.4 3784243
cough 550%) S(42%) Ho4%)
fever 440%) 975%) 8(73%)
dyspnea 8(80%) 10¢83%) 6(55%)
Alb (ghdl) 2935043 3208043 3362046
LDH (um 427.12158.5 43511416 430441500
CRP (mg/dl) 116462 56548 23821
KL-6 (Wml) 814347575 1204,048327.0 24908418533
[-D-ghucan (pghml) below cul off level G504 8 960.54| 04,6
Leukneyte eount{/ul) 19133418518 81264432843 7154,5:34334
Lymphocyte count (/i) 1096.32792.9 1028.74599.6 963 22684.9
CD4 cell count (ul) 780.04497,1 T 253748 6294793
1gG (mpgy/dl) 15512367 10564340 ad
O: supplementation needed £(30%) H{T8.6%) 3(27.8%)
ventifater needed 220%) o L]
use of adjunclive conicosteroids 10(100%) 10{71.4%) 5{27.3%)
outcomelnumber of death) 0 A 143%) ]
* datn wre m wandard d ]

abbroviations ; Alb = seram albumin, LDH = |actatz deliydrogenase, CRP = C-reactive proein, 8-D-glucan = (1 —

3)-B-D-glocan, IgG = immunogloblin G
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Figure 4. Serum CRP and plasma f-D-glucan in the three groups. CRP ks significantly higher in

MTX-P and Pi i in in RA

i (RA-PCP) than Pneumocystis pneumonia in

AIDS patients (AIDS-PCP), while f-D-glucam is significantly lower in RA-PCP than AIDS-PCP.

tilation, all recovered well.
Radiologic features

All patients showed diffuse bilaleral infiltrates on chest
radiography which, by itself, is neither specific nor pathe-
gnomonic for any of these three disorders. Through the
analysis of CT images, we found three patterns of opacities,

9

us mentioned nbove. The occurrence rutes of these three pat-
tems in each group are shown in Table 3. In the MTX-P
group, the type A pattern predominated, noted in 7 cases
(Fig. 1A, Fig. 1B), while type B was found in 2 (Fig. 2A),
and type C in | case (Fig. 3). Type A was the most pre-
dominant image pattern for MTX-P. On the other hand, in
the AIDS-PCP group, type A was found only in | case,
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(measured In every group) and serum [gG (not measured in AIDS-PCP group). Both RA-PCP and
| with AIDS-PCP.

| n

| S
Figure 6A, GGO seen in a RA-PCP patient. A 7l-year-old
woman had received MTX therapy for 6 years. PCP was diag-
nosed based on elevated [i-D-glocan and positive PCR for P.
Jirovecil in bronchoalveolar lavage fuld. CT shows type A
GGO.

while the other |0 cases showed type B (Fig. 2B), suggest-
ing type B to be the typical image pattern of this discase
Among the RA-PCP group, 6 cases showed type A pattern
(Fig. GA), 5 cases showed type B (Fig. 6B), and three cases
type C, showing the complex nmure of this disorder. The
occurrence of iype A GGO m RA-PCP did not differ sig-
nificantly from that of MTX-F. We analyzed the relationship
of these image patterns in CT ond clinical festures, but
failed to find any relevance (data not shown),

Discussion

MTX is now widely used for the trestment of RA, be-
cause of its efficacy and low toxicity, In association with the
increased use of MTX. serious and [life-threatening lung
complications have been increasingly reported (1-4, 10-12).
One is PCP and another is MTX-F Both discases develop

Fignre 6B, GGO scen in a RA-PCP patient. A 6d-year-old
man had received MTX therapy for 5 years. P. jirovecii was
Ideniificd with Grocott with of se-
rum [-D-glucan. CT shows type B GGO, noshomegeneous
pattern without lobule to jobule demarcation.

acutely and may sometimes result in serious consequences.
PCP is an Infectious disease in an immunosuppressed condi-
tion and should be treated with antimicrobial agenis. MTX-
P is a hypersensitivity reaction and should bo treated by
withdruwal of MTX, often followed by corticosteroids, To
distinguish between these two conditions, RA-PCP and
MTX-P, ix therefore very imporiant in the clinical comext of
scote onset lung injury during the teament for RA with
MTX.

The distinction, however, is oflen very difficull o make
because of their similor clinical presentations. Imaging fea-
tures are also so similar that no definitive dilference has
been reported between the two, Above all, the detection of
P jirovecti, which s mandatory for the diagnosis of PCP, is
ofien very difficult in RA-PCP patients. In PCP patients
without ATDS such as those of conneclive tissue disorders
(CTD) receiving immunomosuppresive therapy (13), i is
well doc d that the numbers of P jirovecii
ure significantly fewer i respiratory specimens (14-17). Tn
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Table 3. Occurrence of CT Image Patterns
MTX-P {r=10) RA-PCP (r14) AIDS-PCP (r=11)
type A 7 [ |
ype @ 2 s 10
type C . 3 0

type A. type B, type C - see iext

such a situati Jitional g is oflen nol sulliciently
sensitive. PCR for P jirovecii is a much more sensitive tech-

n non-HIV PCP (135),
It is mhy that in our RA-PCP paticats, the immu-

nique than traditional staining (5) and is useful in the
dingnosis of PCP, especially with low organism burden, was
i i i (4, 6, 7). On the other hand

wal ol oy - 1

H .

wvcrllmadiufwnd‘
tion of P jirovecii among i sug-
;aungﬂm:mmmm-hnnnyhdmm
agnosis (8, 9). Meanwhile the measurement of f-D-glucan, a
quantitative marker for mycotic diseases, has been reparted
25 0 useful and reliable marker in the diagnosis of PCP (18-
21). Thas, we idercd that, for the diagnosis of RA-PCP,
detection of P. jirovecii by traditional staining is desimbl
but cases of positive PCR results with negative smears e
also eligible when the plasma B-D-glucan lovel is signifi-
cantly elevated.

Radiologic features of MTX-P

The mdiologic fentures of MTX-P have been reporied by
many authors {10-12). They have been noted only as diffuse
infiltrates on radiography and GGO on CT, with no larther
details described. Through the analysis of CT images of our
cases, we found conspicuous featwres of MTX-P, that is,
type A GGO as the predominant pattern on CT, which has
never been reported.

RA-PCP compared to AIDS-PCP
Severul important dlﬂum were found between the two
groups clinically and logically, RA-PCP developed

more rapidly |hln ATDS-PCP. Respimtory impairment was
wmore severe in RA-PCP, and resulted in (wo deaths, while
there was no fatality in the AIDS-PCP group. The level ol
plasma B-D-glucan, & quantitative marker for P jirovecii,
was significantly lower compared to AIDS-PCP, suggesting
a lower organism burden in RA-PCP cases. All these differ-
ences have been well documented in many studies s the
differences of PCP in patients with and without ATDS (13-

17). Limper et al ducted a clinicopathological and com-
parative study of PCP of both conditi ludi i

tive mssay of F jrmmh and in!‘lmmry ceil: ln BAL
Nuid, fewer bers and more in-

tense lung lnﬂl.llmunn nnd also severe clinical symptoms

logi muwnﬂumkedumdyulnﬁms-
PCP paticnts, These focts, i.e,, ly preserved |
mRA-PCPpaumhauMmledmllumﬂre-
pors (22, 23), Why PCP can occur in patients who are not
severely i Py d is a problem 10 be solved, espe-
cially in relation to some particular immunomodifying ac-
tions of anti-theumatic drugs.

The radiologic features of ATDS-PCP have been exten-
sively reported (24-26), but not as thoroughly for non-
AIDS-PCP or for the difference between the two, PCP with
and without ATDS, Throuﬁl detailed radiologic anulysis, we
fi diff these two disorders, which have
apparently never been documented previously. In mast
AIDS-PCP cases, CT presented type B GGO, We consider
this finding, which coincides with f iously re-
wmx}.mumﬁmammm
in 6 of the |4 RA-PCP cases, CT showed type A GGO,
whiki pru:med lrpeBGGO RA-PCP showed complex
between AIDS-PCP and
MTX-P. Since Ihe radiologic features might reflect the
pathophysiclogy of each disease, we conducted a compam-
mmﬂﬂkofmﬂmmmd&e:lmm‘lfmof
cach discase, but failed to d any i
either with the clinical features or with patient outcome.

In all 14 cases of RA-PCP, coricosteroid was adminis-
tered concomitantly with TMP-SMX. Two died, the mortal-
ity rute being 14%. High mortality has been reported in PCP
of CTD (33% Sckowitz, 32% Godeaw et al) (13, 22), to be
much higher than AIDS-PCP. It is suggested that the good
outcome of the present cases was the result of the use of
corticosteroids added to TMP-SMX.

In AIDS-PCP, the National Institutes of Health - Univer-
sity of California Expert Panel recommends use of sieroids
as early as possible (27). In those cases, the infllammaiory
response evoked by P jirovecii is assumed to contribute 1o
the lung damage, indicating the need for corticosteroid treat-
ment. However for RA-PCP or PCP of CTD in general, the
validity of corticosteroid vse has not been discussed in
depth. Parcja et al retrospectively analyzed the clinical
course of 30 cases of severe PCP without ATDS, among
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whom 16 cases were treated with adjunctive cortic !

CT [ have limited usefulness. When CT shows

(28). They reported good elinical outcome in patients who
received high doses of adjunctive corticosioroids, In RA-

PCP, the host infl Y resg is J 1o be more
intense, in spite of lower organism burden, ibuting 10
severe lung injury. Tt is therefi ble that corti

roids may play a beneficial role in trestment of RA-PCP,
when used with antip ystic drugs, This
issue should be examined in a prospective study,
Discrimination between RA-PCP and MTX-P

Comparison of clinical features of RA-PCP and MTX-P
led their close bt tnmuurnu}wxymp-

GGO of type A patiemn or Type B patiern, MTX-P' as well
nRAPCPxeeqml]yhhdy,becmmmcmm
seen in both d Di is impossible by CT imag-
|uslhno.11'mlhedllmmruuonofMPU’fmmmP
should be based on ds ion of P j; il, ¢ with
serology.
In RA patients under MTX treatment with acute onset
lung injucy, we should treat them ax MTX-P with cori-
ids, iF 2 Ji i is not d d. If | stain-
ing or PCR reveals P jirovecii, along with clevated plasma
P-D-glucan level, we should trest it as RA-PCP, with amti-
pocumocystic drugs. Use of adjunctive sicroids is 0 matter
o be 1 in future,

toms, rapid progression, and severe oxyge
Levels of serum albumin, LDH, CRPandKl-»-ﬁmlln
similar. 1 logical smtus al jon was wlso pre-
served relatively well in both s.rwru. Thus, in the clinical
seiung of an acule mplrnlory avenl in o patient under MTX

for RA, di b RA-PCP and
MTX-P is challenging.

Acknowledgement
The suthors are indebted 1o Professor J. Putric Baron of the
I jonal Medical C lcation Center of Tokyo Medical

University for his review of this manuseript.

References

L. Wollner A, Mohlc-Boetani 1, Lambert RE. o al. Peesmecystic
cannii pocumonin complicating low dose methotrexate tromment
for theamatold arthritis. Thorax 46: 205-207, 1991,

1 Kaneko ¥, Suwa A, lkeds Y, Hirsksts M. Presmocyaris Jimveeii
poeomoniy ssxocisted with low-dose methotrexate treatment for
rheumaiodd anhritis report of two cases and reviow of the ligm-
fune, Mod Rbeumatol 16: 36-38, 2006,

3. Kroba 8, Gibbson RB. Low dose methotrexnie ox & risk foctor for
P carinii ia. Military Medicine 161: 58-60,
1956,

4, Suito K, Nakayamada S5, Nakaeo K, et al. Detection of Pieunso-
cystiy corinii by DNA amplification in patients with connective
fisome discanes: ro-gvaluation of clinical features of £ carinii pre-
manki in rh ic discases. Rh 43: 479488, 2004,

5 Oka S, Kilada K, Koljin T, ¢f al Direct moniloring as well o
wensitive diagnosis of Peewmocysris cartnll preumonia by the po-
tymeruse chain reaction on sputem simples. Mol Coll Probes 7:
419424, 1993,

6. Oz HS, Hughes WT. Search for Prewmocystiy carinil DNA in up-
per and fower respirsiory tract of homans. Diagn Microbiol Infect
Dis 37: 161164, 2000

7. Roux P, Laveard 1, Poirot JL, et ol. Usefviness of PCR for detec-
tion of Pwessmwcysiis carinii DNA. J Clin Microbiol 32: 2324-
21326, 1994,

8. Sing A, Trobesice K, Roggeskamp A, et al. Evaluation of diag-
nostic value and epidemiological implicutions of PCR for Paeu-
mocystiy carinfi in difforont i 4 and
peient pasient groups. J Clin Microbiol 38: 1461-1467, 2000,

9. Maskell NA, Waine DJ, Lindlcy A, et al. Asymptomatic carriage
of Prenmecyastis firovesi in subjects undergoing bronchoscopy: a
prospective sudy, Thorx 38: §04-597, 2003,

10, Kremer IM, Alarcdn G, Weinblatt ME, ef al. Clinical, lsburatory,
diographic, and pathol fesrores  of  methotrexine-
msocinied lung injury in pticats with rheumutoid arthritic: o mal-
icomier wudy with lhieragre review. Anbrits Rheom 400 1529
1837, 1997,
11, Cainon OW. Methotrexste pulmonary tonicity. Rheum Dis Clin
Nonh Am 23: 917-937, 1997,
12. Zasman DA, McCune W, Tino G, Lynch JP. Drug-induced pnoo-

monitix: ihe role of methotrexie. Sarcoidosin Vise Diffuse Lung
Dis 18: 243-252, 2001,

13, Sckowitz KA. Opy b infe in paticnis with and with-
mwmmmh@wu
1008-1107, 2002

14, Kovacs JA, Hiemens IW, Macher AM, et al, Prenmacysris corfnii
poewmonia: 4 comparison between patients with the acquired kn-
munodeficiency syndrome amd patients with other Immwnodefi-
cienciea. Ann Intern Med 100. 663-671, 1984,

15. Limper AH, Offord KF. Smith TE Martin W), Prewsnocyrls
carinil preumonin. Difforeeces in lung porssiie number and in-
Mammation in patients with and withouwt ATDS. Am Rev Respir
Dia 140: | 204-1209, 1989,

16 Thomas CF Jr, Limper AH. Prewmocystis pocumoniz: clinical
presentation and diagnosis in palienis with and witlout scquired
immune deficiency syndrome. Semin Respir Infec 13: 289-295,
1998,

17, Thomas CF, Limper AH. Pocaumocyaris pnevmonia. N Engl J Med
350: 7487-2498, 2004,

18, Obaymshi T, Yoshida M, Mori T, &1 al. Plasma {|-3)-beis-D-glocan
messurement in diagnosts of vasive decp mycosis and fungal
febrrile episodes. Lancet 345: 17-20, 1995,

u‘vmn TIMWN Shimada K, ¢t al. (1-3) bewa-D-glucan
ma ical marker for Py cariwii poou.
mcllnmqnl.ﬁln_uié. 197199, 1996,

20. Okamoto K, Yamamato T, Nonaka D, et al. Plama (1-3)-bets-D-
ﬂmmmmpﬁymm“mumwmn

lntem

jpractical ¥ carinii

Med 37: 618-21, :m

2L Tasaka 5, Hascgawa N, Kobayashi 5. et al. Serum indicators for
the disgnosis of Presmocyris pocumonia. Chest 1310 117341180,
2007,

22. Godeon B, Coowmt-Permane V, Hoong DLT, ot al. Prenmocytis
carinil pneumonis in the coune of connective liksue discase: re-
port of 34 cusex. | Rheumatol 21: 246-251, 1994

I3, likuni N, Kishama M, Ohta 8, et al. Evalustion of Fressmocysi
pocumonia infection risk Mictors in paticats with connective tismus
dissmse. Mod Rhewmnatol 16: I83-283, 2006

4, Bergln C), Winh RL, Berry GJ, Casiclling RA. Prenmocyssiz

m

131




Inter Med 47: 915-923, 2008 DOI: 10.2169%inernalmeadicine.47.0702

corinii poeumonia: CT and HRCT observations. ] Comput Assist
Tomogr 14: 756-759, 1950
15, Kuh EF
tive. Radiclogy 198: 623-635, 1996,
24, Fujil T, Nakonwra T, Ivamoto A. Presswcyeri preumonis i pa-
tients with HIY infoction: clinical mamifesations, lsboratory find-
ings. und medickogical femurcs, J Tnfl Chemother 13: 1.7, 2007
17, Conscnsus statement on the use of conicostcroids as adjunctive

: the rod gin's poripec-

8.

therapy for Parssecysis peeuwenia in the acquiced immunnoded)
clency syndrome. The MNational Instiuies of Health-University of
Califernia Expert Panel for Corucomiomids as Adjunctive Therapy
for peowaccymic pecumonis. N Eagl | Med 323 1500-1504,
1590,

Parcja JG. Garland R, Kogiel H. Use of adjuniciive corficasteroids
in severe adult pos-HIV Prewmocysris cannfi paeumonia. Chest
113 1215-1224, 1998

© 2008 The Japaness Society of Internal Medicine
hatpoifwww, naikaor jpfimindex. himl

923

1

32



Journal of Awkma, 43356399,
© 2008

Psychological Stress Evaluation of Patients with Bronchial Asthma
Based on the Chromogranin A Level in Saliva
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To evaluate (he of siress in asth we

stress and s lon with peak expit

of ch granin A (CgA) in saliva as an indicator of

y fiow (PEF), a visunl analog scale (VAS) score of sympiame, s the score of

the Shori-form 36 health survey questionnaire (SF-36) in 62 adult asthmatics. CgA had a significant comelation with role physical (RP) (r = -0.208,
P =< 0.05), role emotional {RE} {r = -0.294, p = 0.05) and (be physical component sumemary (PCS) (r = 0310, p < 0.05) of SF-36, and VAS score
(r = =043, p < 0.01). We concludes that the concentration of CgA reflects the stress in asthmatics caused by work or daily I lmitations.
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INTRODUCTION

1t has been reported that paticnts with asthma may experi-
ence psychological and social problems (!—3) The purpose
of this study is to the stress d by asthmat-
ios by g the conc ofC in saliva as an
indicator of psychological stress (4) md comparing it with
the stress scored by the score of the Short-form 36 health sur-
vey questionnaire (SF-36) as an indicator of QOL (5), percent
put expiratory flow (%PEF) as an indicator of clinical ir-
way obstruction, and a visual analog scale (VAS) score as an
indicator of symptoms of patients with asthma.

METHODS

The total number of subjects with asthme was 62 (34 males,
28 females), and the average age was 57.6 + 13.4 years old
{mean + SD). We enrolled randomly as subjects for this study
asthmatics who were regularly visiting the asthma outpatient
clinic of the Third Department of Internal Medicine of Twate
Medical University.

We explained the purpose and method of the study, and both
verbal and written consent were obtained from all participants
in this study.

All the subjects were classified as having asthma accord-
ing to the GINA 2006 standard (2006 Global Initiative for
Asthma) (6). The degree of control by llnrapy was divided
into three groups ( lied, panly lled, and uncon-
trolled), based on the following criteria: daytime symptoms,
limitations of Ictmtm. noctumnal lymplomsflw&:nmg, the
need for lung fi ('PEF or

FEV, ), and bations, The p subjects consi
36 who were controlled, 26 who were partly controlled, und
0 who were uncontrolled. Moreover, the therapeutic control
level based on the severity was classified from step 1 to step
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The breakdown of drugs used in this study was 80.6%
steroid inhalant, 38.7% long-acting 2 stimulator (inhalant
mdpndl}. and 11.3% oral steroid (regular use) (Table 1),

We measured the concentration of CgA in the saliva at the
beginning of the test subjects’ vl.lmwﬂ'uuﬂmuclinic After
Llnmb)ectshl:ISmhulgofmst while seated, we sampled
the saliva using Salivette

A cylindrical piwedooum waplanadbmdslhem:u:
in the oral cavity, so that secreted saliva was absorbed by the
comton for 3 minutes. Therealler, we placed a sample into a
small tube for frozen storage at —80°C,

The concentration of CgA in the saliva was determined
by the EIA method using a YKO 70 Human Chromogranin
A EIA (enzyme immunoassay) kit (Yanaihara Institote Inc.,
Shizuoka, Japan) (7).

We asked the subjects to the SF-36, which is a
questionnaire for quality of life (QOL) evaluation. The SF-36
is a self-administered questionnaire consisting of 36 items,
and the QOL for the past month was evaluated for 8 ilems,
including (1) physical functioning (PF), (2) bodily pain (BP),
(3) vitality (VT), (4) mental health (MH), (5) role physical
(RP), (6) general health perception (GH), (7) social function-
ing (SF), and (8) role emotional (RE). The score of each item
consisted of 0 to 100 points, and the higher the score, the
better the QOL. Furthermore, these 8 items were separated
into two factors, physical health and mental health, based on
the factor structure and were also corrected so that the stan-
dard value becamne 50 + 10 points as the physical component
summary (PCS) or the mental component summary (MCS),
and each score was calculated (4).

N::% using a peak flow meter (Mini-Wright Peak Flow

» Clement Clarke Int., UK), the peak expiratory flow
on the day of the umm&unmnmumdmmepemem
peek expiratory flow (peak expiratory flow measured/peak
expiratory fow predicted, ®PEF) was calculated as an
ind of airflow obstruction,




