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Bronchial Asthma Developing after 15 Years
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Hidehiro Watanabe, Tomonori Uruma, Tokuro Tsunoda,
Hiroshi Ishii, Gen Tazaki and Tetsuri Kondo

Abstract

A 42-year-old woman who underwent renal transplantation from her mother at the age of 26 due to IgA
nephropathy had since been treated with immunosuppressive agents, including prednisolone (PSL), azathio-
prine (AZA) and cyclosporine (CsA). The patient had remained clinically stable for 15 years. However, in
the middle of May 2010, she developed bronchial asthma for the first time after performing house-cleaning
activities and was treated with corticosteroids and antiasthmatic agents. The use of immunosuppressive agents
as a treatment for severe bronchial asthma might have been related to the manifestation of bronchial asthma

in this case.
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Introduction

The standard treatment for bronchial asthma based on the
use of anti-inflammatory agents such as inhaled corticoster-
oids (ICS) and leukotriene receptor antagonists (LTRA) has
become widespread. The reduction in the bronchial-asthma
death rate observed in Japan from roughly 6,000 patients/
year in the 1990s to 2,065 patients/year in 2010 is consid-
ered to have resulted from the use of this standard treat-
ment (1). Recently, the frequency of exacerbation and the
need for urgent consultation in patients with moderate to se-
vere bronchial asthma have also significantly decreased due
to the use of anti-IgE antibody (omalizumab)
ment (2, 3). Moreover, both the efficacy and safety of long-
term therapy with omalizumab have been reported (4). On
the other hand, since the 1990s, various immunosuppressive
medicines, including  methotrexate (5), azathioprine
(AZA) (6), cyclosporine (CsA) (7, 8) and troleadomycin (9)
have been applied to treat steroid-dependent severe bron-
chial asthma in order to reduce the use of systemic corti-
costeroids. These immunosuppressive medicines are thought

treat-

to inhibit T cell activation in the chronic airway inflamma-
tion that occurs in bronchial asthma (10, 11). The current
patient had received immunosuppressive therapy, including
CsA and AZA, for 15 years due to undergoing renal trans-
plantation. The activation of T cells must therefore have
been inhibited in this case. It is considered rare that bron-
chial asthma developed in an individual receiving this treat-
ment.

Case Report

The patient was a 42-year-old Japanese woman with a
past history of renal transplantation from her mother due to
IgA nephropathy at 26 years of age that was performed at
another hospital. After undergoing organ transplantation, the
patient began to receive prednisolone (PSL), AZA and CsA
as immunosuppressive therapy. After her clinical symptoms
became satisfactory, the dose of PSL was reduced and ulti-
mately discontinued by 2007. Thereafter, the patient was
prescribed AZA (75 mg/day) and CsA (100 mg/day) as im-
munosuppressive therapy and was free from clinical symp-
toms until 2010. Regarding her lifestyle, the patient had no
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Table 1. Laboratory Data on Admission
Hematology Biochemistry
WBC 7,600 /uL Na 142 mEq/L
Seg 97.0 % K 4.7 mEq/L
Eosino 0.0 % Ca 9.6 mEqg/L
Mono 1.0 % BUN 24 mg/dL
Lymp 20 % Cr 1.43 mg/dL
RBC 335 x10%uL TP 8.0 g/dL
Hb 10.3 g/dL T-Bil 0.6 mg/dL
Ht 312 % ALP 220 IU/L
Plt 19.6 x10%uL  y-GTP 10 IU/L
AST 16 TU/L
Sputum ALT 8 IU/L
Eosino 40 % LDH 167 1IU/L
Culture Normal Flora Glu 124 mg/dL
CRP 0.14 mg/dL
Allergy MAST  Score
House dust 0 Immunology
Mites 0 IgG 1,028 mg/mL
Japanese cedar 3 IgA 213 mg/mL
Vernal grass 2 IgM 199 mg/mL
Penicillium 1 IgE 235 IU/mL
Candida 1
Dog epithelium 2 CsA conc.(Trough) 45 ng/mL
Cat epithelium 1

past history of allergic disease, including bronchial asthma,
and did not smoke or drink alcohol. She kept a dog as a pet
in her home from 1997 to the present. She had no fraternal
relatives and her parents also had no past history of bron-
chial asthma.

The patient began experiencing coughing and dyspnea af-
ter performing house-cleaning activities at the end of May
2010 and consulted a physician. At that time, she was pre-
scribed a cough remedy, an expectorant and an inhaled cor-
ticosteroid due to a diagnosis of allergic bronchitis. How-
ever, she was admitted to our hospital on June due to aggra-
vated symptoms. On the day of admission, the patient had
dyspnea and her oxygen saturation was 96% under one liter
of oxygen inhalation. The patient’s body temperature was
37.0C and there was no evidence of swollen lymph nodes,
eczema or other abnormalities, except for audible wheezing.
The patient’s white blood cell (WBC) count was 7,600/uL
and the percentage of neutrophils and eosinophils was 97%
and 0%, respectively. A slight renal dysfunction was noted
(BUN: 24 mg/dL; Cr: 1.48 mg/dL) and the CRP level was
0.4 mg/dL. However, the ratio of eosinophils in the sputum
displayed a significantly high value (40%) and the immuno-
globulin E (IgE) level was 234 TU/mL. On multiple antigen
simultaneous tests (MAST), high scores were obtained for
Japanese cedar, vernal grass and dog epithelium (Table 1). A
reduction was observed on lung function tests regarding the
rate of forced expiratory volume in one second (FEV1) to
forced vital capacity (FVC): 57.9%. In addition, an improve-
ment of 190 cc in FEV1 was observed after the administra-
tion of procaterol inhalation (20 pg/2 puff), and an improve-
ment rate of 10.9% was observed during a bronchodilator
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loading lung function test (Table 2). Although only slight
hyperinflation was observed on chest X-rays, no bronchioli-
tis obliterans was observed on computed tomography (Fig-
ure). At that time, the trough concentration of cyclosporine
was 45 ng/mL with a maintenance of the lower limit of the
effective concentration.

At that point, the patient was diagnosed with bronchial
asthma for the first time. After admission, she was immedi-
ately treated with inhaled salmeterol/fluticasone propionate
(50/250 pg bid), an oral leukotriene antagonist (pranlukast
hydrate: 450 mg/day) and an intravenous drip infusion of
methylprednisolone (120 mg/day) and theophylline (500 mg/
day). The patient’s symptoms improved markedly after these
treatments. In particular, both the dyspnea and wheezing dis-
appeared and oxygen inhalation became unnecessary after
several days. After one week, the patient was discharged
with no complaints. One month after discharge, her respira-
tory function had recovered normally (Table 2). The pa-
tient’s symptoms were stabilized with only ICS, and the
eosinophils in the sputum also disappeared. The finding of
slight hyperinflation on chest X-rays improved and no asth-
matic attacks have occurred since discharge.

Discussion

Cyclosporine  exerts and anti-
inflammatory actions by inhibiting activated T cells as its
primary mode of efficacy in steroid-dependent bronchial
asthma (10, 11). In addition, it plays an important role, not
only in the suppression of organ transplantation rejec-
tion (12), but also in the treatment of autoimmune dis-
eases (13). Cyclosporine as a prodrug becomes active when
it forms a complex with the intracellular receptor cyclo-
philin, which acts as a binding protein. The resulting
cyclosporine-cyclophilin complex prevents the translocation
of the cytoplasmic component of the nuclear factor of acti-
vated T cells (NF-AT) to the nucleus via the suppression of
calcineurin, thereby inhibiting the subsequent activation of
the genes encoding cytokines (14). Since this cytoplasmic
pathway differs from the mechanism of action of corticoster-
oids, cyclosporine is considered to display an efficacy in the
treatment of steroid-dependent bronchial asthma (7, 8).
However, there are some reports that the suppression of in-
terleukin (IL)-4 and IL-5 in the Th2 system by CsA is
weaker than that of corticosteroids (15). In addition, CsA is
considered to primarily control interferon-y and IL-2 in the
Thl system, while also acting to prevent foreign body rejec-
tion (16). On the other hand, regarding the relationship be-
tween organ transplantation and IgE, some reports have in-
dicated that IgE allergies do not improve by CsA in pediat-
ric patients undergoing renal transplantation (17) and in lung
transplant recipients (18). Moreover, there is a report that
bronchial asthma occurred in three of 50 pediatric liver
transplant recipients under treatment  with
tacrolimus and CsA (19). In this case, it was thought that
the early phase rejection of renal transplantation had been

immunosuppressive

systemic
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Table 2. The Findings of the Lung Function Tests during the Patient’s Clinical

Course
. 6.2010
Lung function 7.2010 9.2010
Pre-Procaterol ~ Post-Procaterol
FvC L) 3.18 3.21 3.56 3.48
FEV, L) 1.84 2.03 2.78 2.65
FEV,/FVC (%) 57.9 63.2 78.1 76.1
FEV % predicted (%) 64.8 71.5 97.9 93.3
V50 (L/second) 1.00 1.52 2.72 2.45
V25 (L/second) 0.32 0,52 1.11 1.22

[ESTEIROTEIVE H A CHIO

Figure.
lous heart were observed.

controlled by immunosuppressive agents, including PSL,
CsA and AZA. These immunosuppressive agents suppress
and maintain a balance between Thl and Th2 systemic cy-
tokines. In particular, it is thought that CsA and AZA pri-
marily control the response of the Thl system (16), while
PSL controls that of the Th2 system. In this case, the blood
concentration of CsA was maintained at the lower limit of
its effective concentration. On the other hand, it seems that
this patient had an atopic factor because the MAST was
positive for Japanese cedar, Penicillium, dog epithelium and
cat epithelium. It is thought that the atopic factor was also
controlled by the immunosuppressive treatment. Therefore,
no rejection or allergic reactions occurred, including bron-
chial asthma, in this case for 15 years. Indeed, in this pa-
tient, the percentage of eosinophils in the WBC was main-
tained at less than 4% until 2007. However, the percentage
of eosinophils gradually increased after the termination of
PSL in 2007. This percentage was 5.5% (WBC: 5,900/uL)
in October 2008 and 10.3% (WBC: 7,200/uL) in April
2009. These findings suggest that the suppression of Th2
systemic cytokines decreased due to the termination of PSL.

Chest X-ray and computed tomography on admission. Slight hyperinflation and a pendu-

As a result, a relative Th2 dominance resulted and a Th2
systemic response to a unique antigen occurred. Further-
more, it is surmised that the first incidence of bronchial
asthma was induced by an IgE response that occurred due to
massive antigen exposure to substances, such as dog epithe-
lium, after house-cleaning activities.

In summary, this report of a case of bronchial asthma that
developed after 15 years of immunosuppressive treatment
due to renal transplantation suggests that immunosuppressive
agents do not improve IgE allergies, although these agents
do exert a depressive effect on the Thl system.
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