
原著

重複針灸刺激對氣喘病患尖峰吐氣流速變異性的改變與嗜伊紅性球陽離子蛋白濃度的影響評估 .....138~146
林聖哲，朱國安，許健威，林旻希，吳宜瑾，王鴻昌，丁燿明，賴瑞生

病例報告

台灣首例成功急救母親及嬰兒在嚴重甲型H1N1流感病毒肺炎造成急性呼吸窘迫症侯群之 
　懷孕病人：體外膜氧合器使用經驗 ...............................................................................................147~153
邱光輝，賴炳村

免疫健全者之波氏假性黴樣菌之肺部感染—個案報告 ......................................................................154~159
錢穎群，陳彥霖，鄭之勛，余忠仁

病歷報告：腎細胞癌的晚發型肺轉移－全腎切除13年後復發 ...........................................................160~164
簡志翔，陳育民

多形性型脂肪肉瘤之肺轉移以“Ball-in-hole＂之病變呈現於胸部照影 .............................................165~170
高旭卿，方文豐，周柏安，陳友木，林孟志，王金洲

以射頻燒灼術（RFA）治療惡性肝腫瘤後所引發的橫膈膜疝氣：病例報告以及文獻回顧 ................171~178
陳皇吉，鄭清源，紀炳銓，林慶雄

瀰漫性多發肺硬化性血管瘤 .............................................................................................................179~185
林彥甫，簡志峯，張晨光，林信仲，徐先和，彭萬誠

一位非愛滋病毒感染之病患得到瀰漫性新型隱球菌感染初期以雙側大量肋膜積液表現之 
　病例報告及文獻回顧 .....................................................................................................................186~191
陳美音，陶啟偉

利用吸氣肌肉訓練使一位長期使用呼吸器之裘馨氏肌肉失養症病人成功脫離呼吸器 .......................192~199
陳昭賢，林長怡，彭明仁，吳健樑

中華民國一○二年六月　第二十八卷　第三期

Vol.28  No.3  June  2013



中華民國一○二年六月　第二十八卷　第三期

Vol.28  No.3  June  2013

Orginial Articles
Effects of Repeated Acupuncture on Peak Expiratory Flow Variation and Serum Eosinophil 
    Cationic Protein Concentration in Asthmatic Patients.................................................................. 138~146
Sheng-Che Lin, Kuo-An Chu, Chien-Wei Hsu, Min-Hsi Lin, Yi-Ching Wu, Hong-Chung Wang, Yao-Ming Ting, 
     Ruay-Sheng Lai

Case Reports
First Successful Resuscitation of Mother and Delivery of Baby in a Patient with Severe H1N1 
    Complicated with ARDS in Taiwan: Experience with ECMO........................................................ 147~153
Kuang-Hui Chiu, Ping-Tsun Lai

Pulmonary Infection with Pseudallescheria boydii in an Immunocompetent Patient: 
    A Case Report.............................................................................................................................. 154~159
Ying-Chun Chien, Yen-Lin Chen, Jih-Shuin Jerng, Chong-Jen Yu

Late Pulmonary Metastasis of Renal Cell Carcinoma – 13 Years after Radical Nephrectomy: 
    A Case Report.............................................................................................................................. 160~164
Chih-Hsiang Chien, Yuh-Min Chen

Pulmonary Metastasis of Pleomorphic Liposarcoma Presenting as a “Ball-in-Hole” Lesion on 
    Chest Radiograph – A Case Report............................................................................................. 165~170
Hsu-Ching Kao, Wen-Feng Fang, Po-An Chou, Yu-Mu Chen, Meng-Chih Lin, Chin-Chou Wang

Diaphragmatic Hernia after Percutaneous Radiofrequency Ablation for Hepatocellular  
    Carcinoma – A Case Report and Literature Review..................................................................... 171~178
Huang-Chi Chen, Ching-Yuan Chen, Bin-Chuan Ji, Ching-Hsiung Lin

Multiple Disseminated Sclerosing Hemangiomas of the Lungs....................................................... 179~185
Yen-Fu Lin, Chih-Feng Chian, Cheng-Kuang Chang, Hsin-Chung Lin, Hsian-He Hsu, Wann-Cherng Perng

Disseminated Cryptococcosis in a HIV-Negative Patient Initially Presenting as Bilaterally  
    Massive Pleural Effusion: A Case Report & Literature Review..................................................... 186~191
Mei-Yin Chen, Chi-Wei Tao

Successful Weaning from Prolonged Mechanical Ventilation after Inspiratory Muscle Training  
    of a Patient with Duchenne Muscular Dystrophy.......................................................................... 192~199
Chao-Hsien Chen, Chang-Yi Lin, Ming-Jen Peng, Chien-Liang Wu



138

Thorac Med 2013. Vol. 28 No. 3

Effects of Repeated Acupuncture on Peak Expiratory 
Flow Variation and Serum Eosinophil Cationic Protein 

Concentration in Asthmatic Patients

Sheng-Che Lin*, Kuo-An Chu*,**, Chien-Wei Hsu*,**, Min-Hsi Lin*,**, Yi-Ching Wu*, 
Hong-Chung Wang*,**, Yao-Ming Ting*,**, Ruay-Sheng Lai*,**

Background: The mechanism involved in acupuncture’s immediate bronchodilating 
effects remains unclear. This prospective randomized crossover controlled study aimed 
to determine the possible anti-inflammatory effects and clinical and physiologic benefits 
of repeated acupuncture using serum eosinophil cationic protein (ECP), an indicator of 
asthmatic inflammation.

Methods: Thirty asthmatic patients were randomly assigned to initially receive real 
acupuncture (RA) or sham acupuncture (SA) for 3 weeks in a blinded manner. Each patient 
was then crossed-over with a 3-week wash-out period. The ECP, spirometry, variation of peak 
expiratory flow rate (PEFR) and frequency of rescue bronchodilator use of each patient were 
recorded before and after RA and SA.

Result: The 27 patients who completed the trial showed significant improvements in 
post-RA forced expiratory volume in 1 second, serum ECP concentration, variation of PEFR, 
and frequency of rescue bronchodilator use compared to post-SA (p<0.05).

Conclusion: Asthmatic patients who received repeated acupuncture had improvements 
in ECP and better clinical and physiologic responses. (Thorac Med 2013; 28: 138-146) 

Key words: acupuncture, asthma, inflammation, spirometry
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Introduction

Acupuncture has been used to treat many 
chronic conditions, including asthma, for thou-
sands of years [1-4]. Previously published 
literature has reported that acupuncture can im-
prove spirometry [5] and provide symptom re-
lief in patients with asthma [6]. Although there 

are also reports showing that acupuncture has 
immuno-modulatory effects on inflammatory 
cells and cytokines in some asthma patients [7], 
a solid explanation of the possible mechanism 
of the clinical and physiologic improvements is 
still lacking.

Eosinophil cationic protein (ECP) has long 
been used in asthma management as a good 
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clinical indicator of the inflammatory activity of 
asthma [8-9]. It has also been an objective labo-
ratory indicator of asthmatic control, and an ef-
ficient guide for chronic asthma therapy [10-11]. 
However, the relationship between the clinical 
effect of acupuncture and ECP response in asth-
matic treatment remains unclear. It has been 
posited that repeated acupuncture may have 
some anti-inflammatory effect on asthmatic pa-
tients, which results in their clinical and physi-
ologic improvement. Hence, this study aimed 
to evaluate the possible anti-inflammatory and 
clinical effects of repeated acupuncture on asth-
matic patients.

Materials and Methods

Study design 
This prospective, randomized, crossover 

study was conducted in a medical center. The 
hospital’s institutional review board approved 
the study and the study participants provided 
informed consent.

Subjects
Asthmatic patients aged 20-75 years con-

sulting at the outpatient clinic of Kaohsiung-
Veterans General Hospital were screened for 
the study. The inclusion criteria were typical 
chronic recurrent asthma symptoms, use of 
inhaled rapid-onset bronchodilator as required 
only, forced expiratory volume in 1 second 
(FEV1)/forced vital capacity (FVC) <70%, pre-
bronchodilator FEV1 35-80% of the predicted 
value (as calculated with respect to age and 
height), and at least 12% improvement in FEV1 
after the administration of beta-2 agonist medi-
cation within 1 month before the study in any 
pulmonary physiology laboratory. Patients also 
had to be interested in acupuncture as alterna-

tive therapy for asthma and have an initial base-
line ECP concentration >12 μg/l. 

The exclusion criteria were current smoker, 
bleeding tendency, severe heart disease, asthma 
treatment in an emergency department within 
1 month before the study, hospitalization for 
asthma within 2 months before the study, recent 
upper respiratory tract infection within 2 weeks 
before the study, and recent history of systemic 
corticosteroid use within 3 months prior to the 
study. However, fixed-dose inhalation of cor-
ticosteroid or combined inhaled corticosteroid 
and long-acting beta-agonist and previous ex-
perience with acupuncture treatment were al-
lowed.

The study began with a 2-week screening 
period. Of the 126 asthmatic patients evalu-
ated, 105 received the ECP test; 35 had an ECP 
concentration >12 μg/l, 30 were enrolled after 
signing informed consent, and 27 completed the 
study.

Randomization and intervention
After informed consent, the patients were 

randomly assigned to initially receive real acu-
puncture (RA) or sham acupuncture (SA) via 
random numbers generated by software with 
simple randomization without blocking. The 
peak expiratory flow rate (PEFR) and frequen-
cy of rescue use of a bronchodilator within 7 
days before randomization were recorded. The 
patients were randomly assigned to receive 3 
weeks of either RA or SA (9 sessions, 3 sessions 
a week) using a single-blinded method (i.e., the 
patients were blinded). A washout period of 21 
days was designed into the study to avoid the 
lasting effect of previous acupuncture treat-
ment. After the washout period, acupuncture 
was crossed-over and patients who received RA 
first then received SA, and vice versa.
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Acupuncture 
Acupuncture was performed by a single 

certified and experienced doctor. Single-use, 
sterile acupuncture needles were used, and acu-
points were selected on limbs related to asthma 
treatment to increase patient compliance in this 
long-term study. The acupoints used were lung 
7, large intestine 4, pericardium 6, stomach 40, 
large intestine 11, and pericardium 3. “De Qi”, 
defined by the typical sensations of soreness, 
numbness, fullness, and pain for effective acu-
puncture, was achieved at all acupoints during 
the RA sessions. In contrast, SA was applied on 
2 non-meridian points on the extremities and 
treatment was directed to the subcutaneous tis-
sue with the same depth and stimulation as RA. 
However, a typical sensation of “De Qi” was 
not necessary during SA. Each acupuncture 
manipulation lasted for 10-15 minutes and the 
needles were manipulated twice during each 
session to intensify the effect. All treatments 
were completed within 30 minutes.

Patients were withdrawn from the study if 
they missed 3 sessions or 2 consecutive ses-
sions of acupuncture, in the event of worsening 
asthma that required treatment with systemic 
corticosteroids or admission for therapy, or any-
time they requested to withdraw from the study 
for any reason. Inhaled corticosteroid or com-
bined inhaled long-acting beta-agonist, if used, 
was limited to a fixed-dose during the entire 
course of the study. 

Data collection
Spirometry was performed and blood sam-

pling for ECP was collected at both the begin-
ning and the end of each course of RA or SA. 
Each patient was supplied with a peak flow me-
ter and instructed in its use. The patients were 
asked to measure their PEFR twice per day at 

home, in the morning and in the evening before 
taking any medication, and to record the best 1 
of 3 attempts within 7 days before the 1st day 
of acupuncture. The patients were taught and 
requested to record the frequency of use of res-
cue beta-2 agonist inhalers at home.

Outcomes
Primary outcome: FEV1 
Patients underwent spirometry using a 

single KoKo spirometer (Louisville Co, USA) 
in the same laboratory by the same technician. 
Patients were encouraged to perform at least 3 
maneuvers during each measurement to meet 
the criteria of the American Thoracic Society 
for acceptability and reproducibility. The high-
est FEV1 value from each set of measurements 
was used for analysis.

Primary outcome: Serum ECP (μ/L)
The ECP in serum was measured by ma-

chine (Pharmacia & Upjohns). Blood serum 
was separated from the blood sample and fro-
zen at -40oC within a maximum period of 2 
hours post-extraction. 

Secondary outcome
Daily PEFR and the frequency of rescue in-

haled beta-2 agonist were recorded throughout 
the study period.

Definitions
The following formulae were used:

(i)	 ∆ECP = ECP at the beginning of the 3- 
week period – ECP at the end of the 3-week 
period

(ii)	 ∆FEV1 (%) = 100*(FEV1 at the end of the 
period – FEV1 at the beginning of the pe-
riod)/FEV1 at the beginning of the period

(iii)	 Daily PEFR variation (DPEFRV) (%) = 
100*(maximum PEFR – minimum PEFR) 
/ (Evening PEFR + Morning PEFR)*(1/2)
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(iv)	 ∆PEFR variation (%) = (mean DPEFRV 
during the week before the first day of the 
3-week period – mean DPEFRV during 
the last week of the 3-week period) / mean 
DPEFRV during the week before the first 
day of the 3-week period

(v)	 ∆RBD/W (mean change of weekly rescue 
bronchodilator) = mean weekly number of 
times of rescue bronchodilator use during 
the week before the first day of the period 
– mean weekly number of times of rescue 
bronchodilator use during the last week of 
the period

Statistical analyses
All data were analyzed by statistical soft-

ware. Data were presented as mean ± standard 
deviation (SD) or number and percentage. The 
t-test was used to compare continuous vari-
ables. All p values were 2-tailed.

Results

Twenty-seven of the 30 patients completed 
the study and were available for analysis. Three 
patients discontinued the study due to acute 
exacerbation (1 patient) and inability to fulfill 
the study requirements (2 patients). Fourteen 
patients received RA treatment first before SA 
and 13 patients received SA first. Their de-
mographic data are presented in Table 1. The 
results of changes in ECP, FEV1, PEFR, and 
rescue bronchodilator use frequency between 
RA and SA that were statistically significant are 
summarized in Table 2. Differences in param-
eters before and after each session between RA 
and SA in patients who received RA first are 
summarized in Table 3, while those of patients 
who received SA first are summarized in Table 4.

Change in FEV1 percentage
The mean change in FEV1 values during 

RA was better than that during SA (0.10 ± 0.08 
vs. 0.02 ± 0.11 L) and the mean post-acupunc-
ture ∆FEV1 (%) measured during RA and SA 
were 5.9 ± 5.2% and 2.3 ± 6.9%, respectively 
(both p<0.05). FEV1 improved in both patient 
groups.

Change in ECP (μ/L)
The ∆ECP was 2.8 ± 3.5 μ/L during RA 

sessions and 1.0 ± 3.0 μ/L during SA sessions 
(n=27, p<0.05). ECP showed improvement in 
both patient groups.

Data recorded at home 
The post-acupuncture changes in PEFR 

variation during the RA and SA sessions were 
5.6 ± 4.2% and 0.5 ± 3.9%, respectively. (n=27, 
p<0.05) The change in RBD/W during RA was 
better than that during SA (2.2 ± 1.6 vs. 0.4 ± 1.5, 
n=27, p<0.05). There was improvement in the 
data of both patient groups.

Discussion

Acupuncture has been used to treat many 
kinds of diseases for more than 2,500 years and 
has attracted considerable attention in research 
related to various chronic conditions. Tradi-
tional Chinese medicine (TCM) is considered 
when restoring the balance between 2 forces (yin 
and yang) and acupuncture is considered ef-
fective as treatment for many chronic diseases, 
including asthma. Many studies have examined 
the effect of short-term acupuncture on asthma 
and reported clinical improvements in how the 
patients feel [6]. Yu and Lee et al. demonstrated 
the effect of short-term acupuncture on bronchi-
al asthma in 1976 [4] and Virik et al. performed 
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similar studies in 1980 [12]. Takishima et al. 
revealed that acupuncture caused a short-term 
reduction in airway resistance in 1982 [13]. In 
a crossover study with 23 asthmatic patients in 
2002, Shapira et al. reported that a short course 
of acupuncture treatment did not result in any 
change in lung functions or patient symptoms 
[14], whereas Chu et al. reported an immedi-
ate bronchodilating effect in asthmatic patients, 

with significantly increased FEV1 after short-
term acupuncture stimulation in 2007 [5]. 

However, the sustained or long-lasting ef-
fects of acupuncture as asthma treatment have 
not been demonstrated up to now. In this study, 
the subjects had chronic recurrent asthmatic 
symptoms associated with a positive bronchodi-
lator test before the acupuncture treatment. Spi-
rometry, measurement of ECP concentration, 

Table 1.  Baseline characteristics of the study population

Patient number n=27
Sex M: 15, F: 12
Age (years) 57.0 ± 15.6 (20-75)
Baseline average ICS dosage (budesonide equivalent dosage)   499.26 ± 254.53
Baseline ACT score 21.00 ± 2.06
Baseline FEV1 % of predicted (%) 57.3 ± 8.8
Baseline FEV1/FVC (%)   58.2 ± 12.0
Baseline ECP before RA (μg/L)   21.5 ± 13.2
Baseline ECP before SA (μg/L) 18.0 ± 9.3
PEFR variation (%) within 1 week 17.8 ± 8.2
Frequency of rescue bronchodilator use within 1 week   4.4 ± 1.6

Abbreviations: ACT, asthma control test; ECP, eosinophil cationic protein; FEV1, forced expiratory volume in 1 second; FVC, forced vital 
capacity; ICS, inhaled corticosteroids; PEFR, peak expiratory flow rate
Note: PEFR variation (%) = 100*(maximum PEFR – minimum PEFR)/(Evening PEFR + Morning PEFR)*(1/2)

Table 2.  Changes in FEV1 (%), ECP, PEFR variation (%) and RBD/W before and after each 3-week session of RA and SA

RA SA p-value
Mean ± SD Mean ± SD

∆FEV1 (%) 5.9 ± 5.2 2.3 ± 6.9 <0.05
∆ECP (μg/L) 2.8 ± 3.5 1.0 ± 3.0 <0.05
∆PEFR variation (%) 5.6 ± 4.2 0.5 ± 3.9 <0.05
∆RBD/W 2.2 ± 1.6 0.4 ± 1.5 <0.05

Abbreviations: RA, real acupuncture; SA, sham acupuncture
Note:
∆FEV1 (%) = 100*(FEV1 after acupuncture – FEV1 before acupuncture)/FEV1 before acupuncture 
∆ECP = ECP at the beginning of the period – ECP at the end of the period 
Daily PEFR variation (DPEFRV) (%) = 100*(maximum PEFR – minimum PEFR)/(Evening PEFR + Morning PEFR)*(1/2)
∆PEFR variation (%) = (mean DPEFRV within 1 week before the first day of the period – mean DPEFRV during the last week of the period)/mean 
DPEFRV within 1 week before the first day of the period
∆RBD/W = Mean change in weekly rescue bronchodilator use
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and data recording were performed before and 
after each 3-week acupuncture treatment period 
to evaluate the lasting effect of acupuncture.

The lack of standard acupuncture stimula-
tion and standard acupoints for asthmatic treat-
ment may be 1 of the important reasons why 
it is clinically challenging to prove the role of 
acupuncture in asthmatic management. In the 
present study, the choices of acupoints were 
based mainly on previous clinical experience 
with asthma. The acupoints selected were lo-
cated on the patients’ extremities in order to 
increase patient compliance when acupuncture 
is performed easily and repeatedly. Different re-
sults may be achieved if a greater combination 
of acupoints is used. Moreover, there was an 
uncertainty as to which population of asthmatic 
patients (based on factors such as age, severity 
classified by spirometry, acute or chronic, and 
medication differences) would achieve a signifi-
cant bronchodilating effect from acupuncture. 
More than half of the study patients had previ-
ous experience with acupuncture for treatment 
of their medical conditions and most had a good 
clinical experience. These patients may then 
have a better clinical and physiologic response 
to acupuncture, no matter the chronic condition, 
than those without acupuncture experience.

There are still many other limitations re-
garding the design of a good controlled study 
on acupuncture treatment. First, should a single 
acupoint or a combination of several acupoints 
be used? Many clinical trials choose a single 
acupoint to evaluate the therapeutic effect. 
However, when only 1 acupoint is selected, it is 
highly possible that the therapeutic effect would 
not be the same as in TCM. At the same time, if 
a combination of points is used, more variables 
will make the study more complicated. Sec-
ond, it is difficult to design a well-controlled 

acupuncture study. There have been many dif-
ferent kinds of control groups. SA was initially 
designed with needling at non-meridian points 
with needle depth, stimulation intensity, and 
manipulation methods identical to those used 
in RA. Although most sham points are believed 
to be inactive, they have been found to have 
certain therapeutic effects and cannot always be 
considered to be a valid placebo. As an alterna-
tive, minimal acupuncture (very light stimula-
tion at superficial non-meridian points) has 
been assumed to minimize the therapeutic ef-
fect. Placebo acupuncture has been designed to 
examine the psychological impact of needling 
while minimizing both the therapeutic and non-
specific effects of needling. 

Third, it is very difficult to perform a double- 
blinded study of acupuncture if non-meridian 
points are chosen as control points. Since all 
acupuncturists are familiar with all of the tra-
ditional meridian acupoints, it is quite difficult 
to ask them to consider non-meridian points as 
therapeutic points. Fourth, the somato-sensation 
of acupuncture on the meridian acupoints is 
usually different from that of non-meridian 
points. There is usually the sensation of “De Qi” 
when applying RA, but not during SA. Thus, 
the sensation of “De Qi” is not necessary during 
SA stimulation. Last, since the diagnosis and 
treatment system in TCM is very different from 
that of Western science-based medicine, are 
there any characteristic differences that can be 
ascertained, like age, disease duration, disease 
severity, and grade of bronchodilator response, 
between the responders and non-responders in 
the patient groups? All of these factors produce 
many limitations in the design of a clinical trial 
of acupuncture.

In a randomized controlled study, Joos et al. 
found that repeated acupuncture could change 
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blood lymphocyte sub-population cytokines and 
in vitro lymphocyte proliferation in asthmatic 
patients [7]. They concluded that acupuncture 
has some kind of immuno-modulatory effect 
on inflammatory cells and cytokines in certain 
asthma patients. Unfortunately, to date, there 
have been very limited basic and clinical stud-
ies on the topic. Serum ECP as a measure in 
asthmatic management is useful, as the serum 
ECP concentration may decrease and correlate 
with asthma activity after proper anti-inflam-
matory treatment [8-9]; ECP is known to be a 
good potential marker of successful long-term 
management of chronic asthma [11]. 

There is uncertainty as to whether there 
are some psychological effects related to the 
improvement of clinical symptoms and the 
decrease in the use of rescue inhalation medi-
cation due to the “prolonged” subjectively dif-
ferent somatic sensation between RA and SA. 

Acupuncture has been previously reported to 
improve the patient’s clinical feelings, but there 
is a paucity of solid evidence on the objective 
improvement of physiologic and inflammatory 
markers. The present study was designed to 
focus only on objective findings based on the 
primary outcome of FEV1 and ECP change in 
asthma patients. Clinical scores, such as the 
parameters recorded in the asthma control test, 
were not recorded for the study patients. 

An older population participated in the cur-
rent study because the hospital is a veteran’s 
hospital and elderly patients have more free 
time to fulfill the thrice-weekly visits to com-
plete the study. These older patients seldom like 
to regularly record their subjective symptom 
scores, like the asthma control test score, at 
home. Thus, they were not asked to do so. Fur-
thermore, there is no standard length of wash-
out period after traditional acupuncture. It has 

Table 3.  Changes in FEV1 (%), ECP, PEFR variation (%) and RBD/W before and after each 3-week session of RA and SA in patients who 
received RA before SA (n=14)

n=14 RA (first) SA
Mean ± SD Mean ± SD

∆FEV1 (%)     3.8 ± 4.5     1.4 ± 5.8
∆ECP (μg/L)     2.7 ± 4.4     0.7 ± 2.6
∆PEFR variation (%)     3.7 ± 3.4     0.1 ± 3.0
∆RBD/W     2.0 ± 1.8     0.1 ± 1.5

Table 4.  FEV1 (%), ECP, PEFR variation (%) and RBD/W before and after each 3-week session of RA and SA in patients who received SA 
before RA (n=13)

n=13 SA (first) RA
Mean ± SD Mean ± SD

∆FEV1 (%) 3.3 ± 7.9 8.3 ± 5.1
∆ECP (μg/L) 1.3 ± 3.5 3.0 ± 2.4
∆PEFR variation (%) 0.9 ± 4.8 7.8 ± 4.1
∆RBD/W 0.6 ± 1.4 2.5 ± 1.3
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been hypothesized that a 3-week period may 
be long enough to wash out the effects of either 
RA or SA, as in a previous study [14]. Despite 
the limited patient numbers, the final results 
here show a better response from patients who 
received RA first (n=14, Table 3) than those 
who received SA first (n=13, Table 4). Because 
the patient population was composed of many 
persistently asthmatic patients, the patients were 
allowed to keep their fixed low-doses of inhaled 
steroid if they had been using them before the 
study. 

In this prolonged acupuncture study, 27 
study patients demonstrated statistically sig-
nificant improvement in FEV1 and ECP con-
centrations post-RA and had significant clinical 
improvement, including decreased use of the 
bronchodilator for rescue inhalation and de-
creased daily PEFR variability. Sustained acu-
puncture may have an anti-inflammatory effect 
on asthma. Well-controlled large-population 
studies with different acupoints and different 
levels of stimulation are needed to further cor-
roborate the findings here.
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重複針灸刺激對氣喘病患尖峰吐氣流速變異性的改變與
嗜伊紅性球陽離子蛋白濃度的影響評估

林聖哲 *　朱國安 *,**　許健威 *,**　林旻希 *,**　吳宜瑾 *　王鴻昌 *,**
丁燿明 *,**　賴瑞生 *,**

背景：針刺引起的支氣管擴張的機轉過去並不是很清楚。這個前瞻性隨機交叉研究旨在藉由應用嗜

伊紅性球陽離子蛋白，一種氣喘的發炎因子，來確認重複針刺所造成的可能抗發炎效果及臨床和生理上的

好處。

方法：30 個病人於 3 週內以隨機單盲方式安排接受實際針刺及假針刺。所有病人在經過 3 週的廓清

期後交叉。我們記錄了實際針刺及假針刺前後的嗜伊紅性球陽離子蛋白濃度、肺計量、尖峰吐氣流速變異

性的改變、及支氣管擴張劑的使用頻率。

結果：27 個病患完成試驗。實際針刺後，第 1 秒用力吐氣量、血清嗜伊紅性球陽離子蛋白濃度、尖

峰吐氣流速變異性的改變及支氣管擴張劑的使用頻率皆有顯著改善。(p<0.05)。
結論：氣喘病患接受重複針刺後有較佳的血清嗜伊紅性球陽離子蛋白濃度改變與臨床生理反應。(胸

腔醫學 2013; 28: 138-146)

關鍵詞：針刺，氣喘，發炎，肺量計
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First Successful Resuscitation of Mother and Delivery 
of Baby in a Patient with Severe H1N1 Complicated 

with ARDS in Taiwan: Experience with ECMO

Kuang-Hui Chiu, Ping-Tsun Lai

H1N1 infection can be very severe and even fatal in high-risk patients including 
pregnant mothers and females during the peri-partum period. We report the 1st case of 
mother and fetus that were saved during the 2009 H1N1 pandemic in Taiwan. A 25-year-
old G2P1 woman at 34 weeks gestation was infected with H1N1 and progressed to ARDS 
refractory to ventilatory support with 100% O2. Emergent caesarian delivery was performed 
and the baby had an uneventful recovery. The mother was treated aggressively with ECMO 
and unfortunately developed right-side pneumothorax despite early ECMO use and lung 
protective ventilation because of tension bullae, which were either acquired or congenital.  
She was successfully weaned from ECMO within 1 week with subsequent extubation of the 
endotracheal tube. Her chest tube was removed after 2 weeks in the chest medicine ward. 
We also reviewed the related literature on severe H1N1 infection among pregnant women, 
the relationship of various outcomes at different gestational ages, differences in duration from 
infection to treatment, and also the effect of ECMO use. (Thorac Med 2013; 28: 147-153) 

Key words: pregnancy, H1N1, acute respiratory distress syndrome, extracorporeal membrane 
oxygenation
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Introduction

H1N1 infection became a pandemic prob-
lem during 2009, and high-risk groups, includ-
ing pregnant women developed very severe 
complications. The clinical course was more 
severe among pregnant women requiring inten-
sive care unit (ICU) admission.

We report a 25-year-old G2P1 pregnant 

woman at 34 weeks gestation with H1N1 infec-
tion that developed severe acute respiratory dis-
tress syndrome (ARDS) refractory to mechani-
cal ventilator support. After aggressive treat-
ment with extracorporeal membrane oxygen-
ation (ECMO) and emergent caesarean delivery, 
both mother and child survived and had an 
uneventful recovery. We share our experience 
with this 1st case of Taiwanese pregnant mother 
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and baby that survived, along with data and 
recommendations from the literature around the 
world to provide a picture of the clinical impact 
of severe H1N1 on pregnant mothers and also 
management trends.

Case Report

A 25-year-old G2P1 pregnant woman at 34 
weeks gestation had cough for 1 week. Her hus-
band and elder son had upper airway infection 
several days before her onset of cough. There 
was no fever initially and the small amount of 
sputum was whitish without accompanying 
sore throat or generalized aches. She later had 
fever for 3 days and shortness of breath for 5 
days after onset of cough. She went to a nearby 
medical center for severe shortness of breath. 
Her initial H1N1 screening test was negative. 
She was treated with Unasyn, but progressed to 
respiratory failure and endotracheal tube inser-
tion was suggested. She was transferred to our 
hospital by family request on 11/16. The H1N1 
screening test at our hospital was also negative. 
Oseltamivir (150 mg twice daily for 6 days fol-
lowed by 75 mg twice daily for 6 days) was 
given after her throat-swab was sent for a H1N1 
polymerase chain reaction (PCR) test. The Tai-
wan Centers for Disease Control (CDC) real-
time PCR (rRT-PCR) test confirmed positive 
for H1N1. Chest computed tomography (CT) 
(Figure 1) showed bilateral lower lobe pneumo-
nia with right pleural effusion and a right lower 
lung bullous lesion before endotracheal tube in-
tubation. Respiratory failure (PaO2: 58.9 mmHg 
on 100% O2) developed and endotracheal intu-
bation with mechanical ventilator support was 
given immediately. Because of her right lower 
lung bullae, we tried to maintain peak inspira-
tory pressure (PIP) below 30 mmHg, positive 

end-expiratory pressure (PEEP) below 8 mmHg 
and a low tidal volume (350-400 cc). Emergent 
caesarian section delivery of the baby, as ad-
viced by the gynecologist, was arranged shortly 
after admission due to fetal distress, to save the 
life of the baby. The baby fortunately had an 
uneventful recovery.

ARDS refractory to mechanical ventilation 
then developed. ECMO was needed to improve 
her oxygenation and we maintain PEEP around 

Fig. 1.  Chest CT taken on day 1 showing bilateral consolidation 
with a right lower lobe hypertranslucent lesion suggestive of bullae.

Fig. 2.  CXR taken after ECMO use showing persistent bilateral 
pneumonia with air-bronchogram and a right lower lung hypertranslu- 
cent leision suggestive of bullae.
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3 mmHg to avoid ventilator-induced lung in-
jury. Follow-up chest X-ray (CXR) (Figure 2) 
immediately after ECMO support was begun 
showed extensive bilateral consolidation. We 
used femoral VV ECMO with blood flow 0.7-
3.5 L/min and air flow 2-4 L/min to maintain 
PaO2 55-60 mmHg with SpO2 around 88-92% 
initially. We used heparin (400-800 U/hr) and 
adjusted the dosage with activated clotting 
time (ACT) monitoring every 6 hours to keep 
ACT at 160 to 80 seconds. Monitored aPTT 
was around 50 seconds. She developed tension 
pneumothorax in the right-side chest on hospi-
tal day 3, despite early use of ECMO with lung 
protective ventilation. Immediate chest tube 
insertion was performed to relieve the tension 
pneumothorax (Figure 3), which related to the 
right lower lobe tension bullae. The bullae were 
not caused by barotrauma because they were 
present before mechanical ventilation. We gave 
her proper sedation with Dormicum 5 mg IV 

PRN, cough control and very gentle chest tube 
wound care without unnecessary movements 
to avoid traumatic bleeding. She was weaned 
from ECMO within 1 week after ARDS had im-
proved and the endotracheal tube was removed 
2 days after discontinuing ECMO. However, 
continuing air leakage from the chest tube re-
quired 2 more weeks of hospital stay. She was 
discharged on 12/19 with chest OPD follow-
up and was asymptomatic with no sequela of 
pulmonary function impairment. CXR (Figure 
4) performed 1 year later still revealed bullae in 
the right lower chest.

Discussion

During the 2009 H1N1 pandemic, pregnant 
women were found to have a disproportionately 
high risk of serious complications associated 
with high maternal and fetal mortality. A study 
[1] from Canada indicated that 45.9% of child-
bearing-age women infected with H1N1 dur-

Fig. 4.  CXR taken before discharge from the hospital still revealed 
the existence of right lower lung bullae.

Fig. 3.  CXR taken after chest-tube insertion for right-side 
pneumothorax.
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ing the 2009 pandemic were pregnant and had 
higher incidence of hospital admission.

Observational analysis of 18 gravid patients 
revealed that nearly half of pregnant women 
presented with non-respiratory, gastrointesti-
nal and abdominal complaints during the 2009 
pandemic [2]. The California Pandemic (H1N1) 
Working Group [3] also reported that rapid 
antigen tests were falsely negative in 38% of 
patients tested and suggested anti-viral agents 
should be given on clinical suspicion regardless 
of screening test results, as in our case. 

Oluyomi-Obi et al. [4] reported that au-
topsy of neonatal deaths confirmed multiorgan 
hypoxic injury consistent with reduced delivery 
of oxygen to the fetus, revealing that severe 
maternal hypoxemia was the reason for the 
poor outcomes. Maternal hypoxia should be ag-
gressively corrected as in our case to improve 
survival.

Alicia et al. [5] reported an association be-
tween the severity of illness and the timing of 
antiviral treatment and pregnancy trimester at 
symptom onset. Of the 592 women hospitalized 
due to H1N1, 11.3% were in the 1st trimester, 
42.2% were in the 2nd trimester and 46.5% 
were in the 3rd trimester of pregnancy. Women 
treated more than 4 days after symptom onset 
were more likely to require ICU admission 
than those treated within 2 days: 56.9% versus 
9.4%, relative risk 6.0. Among those admitted 
to the ICU, 20% expired including 7.1% in the 
1st trimester, 26.8% in 2nd trimester and 64.3% 
in the 3rd trimester [5]. In our case, the patient 
had cough for about 1 week before she came to 
our hospital. There was some delay in anti-viral 
treatment because she was transferred to our 
hospital 1 week after symptoms appeared. Her 
clinical course was very severe due to her be-
ing in the 3rd trimester with delayed anti-viral 

treatment.
In a study of 64 pregnant women with H1N1 

admitted to the ICU, women at more than 20 
weeks gestation and infected with H1N1 had 
a 13-fold greater risk of ICU admission; 69% 
were mechanically ventilated and 14% were 
treated with ECMO [6]. In ANZ ECMO [7] 
data, 16% of ECMO supported patients were 
pregnant or postpartum women.

Dubar et al. [8] compared the characteristics 
of critically ill and non-severe pregnant women. 
They found a strong association between the 
development of a severe outcome and both co-
existing illness and a delay in oseltamivir treat-
ment [8]. Compared to observations from the 
USA, Canada, Australia and New Zealand, their 
study had a lower maternal & neonatal mortal-
ity rate due to a lower incidence of co-existing 
illness in their population, as well as early diag-
nosis and a shorter delay to anti-viral treatment 
[1,4-8]. They also found that caesarean section 
did not seem to worsen the maternal condition. 
Aggressive treatment for maternal hypoxia, in-
cluding ECMO, also led to better than expected 
outcomes compared to the usual 30% to 35% 
mortality rate reported for ARDS [8].

Details of the outcomes of 12 pregnant 
and post-partum women from Australia and 
New Zealand with H1N1 and ARDS that were 
treated with ECMO during the 2009 H1N1 
pandemic were analyzed [9] to determine the 
safety and efficacy of ECMO during pregnancy. 
The survival rates for the mother was 66%, 
and infant survival was 71%. Complications of 
ECMO were bleeding (67%) and nosocomial 
infection (58%). All patients received heparin 
with aPTT 54-152 sec; massive bleeding was 
the main cause of death for 3 of 4 mortalities. 
All patients required PRBC transfusion with va-
soactive drug use. Early use of ECMO proved 
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to be beneficial, with careful precautions taken 
for any bleeding tendency. ECMO support lim-
ited the duration of maternal hypoxia, hypercar-
bia and acidosis, and also prevented ventilator-
associated lung injury. The median duration for 
ECMO use was 14 days. There were 5 caesar-
ean sections (3 patients after ECMO therapy 
was completed, 1 just after ECMO was com-
menced and 1 prior to the commencement of 
ECMO therapy). Five of the 7 (71%) infants 
delivered after commencement of ECMO were 
live births. 

In our case, we gave early aggressive treat-
ment with ECMO to avoid maternal hypoxia. 
Oseltamivir was initiated at admission despite 
the negative results for the initial H1N1 screen-
ing test. The mother was not known to have 
diabetes mellitus, pregestational obesity or any 
cardiovascular diseases. She had pneumotho-
rax correlated to her right lung bullae but we 
used lung protective ventilation to avoid further 
damage. We also performed an emergent cae-
sarian delivery to save the baby’s life. Placing 
the patient in the prone position to improve 
oxygenation was not an option since she had 
undergone a caesarian section. ECMO was the 
only effective way to improve oxygenation 
and we avoided massive hemorrhage by care-
ful monitoring with ACT to adjust the heparin 
dose. Since our patient had undergone caesar-
ean section before ECMO, we did not have to 
worry about bleeding due to ECMO during the 
surgery. Most of the massive bleeding cases in 
Nair et al’s report [9] were not due to the cae-
sarean section wound.

Even though H1N1 ARDS in some patients 
is severe and refractory to ventilator support, 
there is still a good chance of survival by main-
taining good maternal oxygenation. Regarding 
the use of ECMO, most of the complications in 

Nair et al’s study were due to massive bleeding 
and the ECMO flow in their cases was higher 
than in ours. Careful heparin use very is impor-
tant to avoid massive bleeding. 

Conclusion

H1N1 infection must be treated early and 
aggressively in high-risk patients, especially in 
pregnant women. Clinical suspicion is very im-
portant, especially during epidemic or pandemic 
periods, since the clinical presentation might not 
be typical. Initial false negative H1N1 scree- 
ning test results could delay treatment and may 
lead to mortality. The clinical course is more 
severe among pregnant women in the 2nd half of 
pregnancy peroid. Early oseltamivir treatment 
within 2 days after onset of symptoms should 
be given in suspected cases while waiting for 
confirmatory test results. Early ECMO use in 
those patients with ARDS refractory to ventila-
tor support can lead to better clinical outcomes. 
Care must be taken to avoid major bleeding 
while using ECMO, so as to reduce mortality. 
Aggressive management of delivery, including 
emergent caesarean section if needed, can also 
save both mother and fetus.
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台灣首例成功急救母親及嬰兒在嚴重甲型 H1N1 流感病毒
肺炎造成急性呼吸窘迫症侯群之懷孕病人：

體外膜氧合器使用經驗

邱光輝　賴炳村

H1N1 流感感染在高危險群病患，包括孕婦和女性產後期，可能非常嚴重，可能會致命。我們報告一

個 25 歲懷孕 34 週 G2P1 婦女感染 H1N1，咳嗽一個星期，發燒 3 天和呼吸窘迫 5 天。她到醫院時已呼吸 
衰竭，建議要插支氣管內管使用呼吸器時她轉院到我們醫院。住加護病房後插支氣管內管使用呼吸器治

療，為了救小孩，緊急剖腹產成功，新生兒無嚴重併發症。她的肺炎進展到呼吸器無法有效治療之急性呼

吸窘迫症侯群。我們使用體外膜氧合器和呼吸器的支持。雖然我們早期使用體外膜氧合器並給予肺保護性

呼吸器補助，不幸的住院第 3 天後發生右側氣胸，需插胸管。但在一周內成功脫離體外膜氧合器。氣管內

管在體外膜氧合器停止使用 2 天後拔管。拔管成功二天後轉到病房，2 週後在病房拔出胸管。我們還回顧

了相關文獻中關於嚴重 H1N1 病毒感染的孕婦，比各種輕重度，不同懷孕期，不同從感染到治療的時間對

疾病的治療效果。( 胸腔醫學 2013; 28: 147-153)

關鍵詞：懷孕，甲型 H1N1 流感病毒，急性呼吸窘迫症侯群，體外膜氧合器
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Pulmonary Infection with Pseudallescheria boydii in 
an Immunocompetent Patient: A Case Report

Ying-Chun Chien, Yen-Lin Chen, Jih-Shuin Jerng, Chong-Jen Yu

Pseudallescheria boydii is an opportunistic pathogen of immunocompromised patients. 
While it is still rare in immunocompetent patients, the number of reports of P. boydii 
colonization (mycetoma) or infection of the pulmonary cavity by this pathogen have increased 
due to improved detection methods and increased numbers of immunocompromised hosts. 
The optimum treatment for this infection remains unclear. Herein, we present a case with 
disease progression from mycetoma to peri-cavity lung abscess. In this case, P. boydii was 
isolated from a mixture of pathogens. The infection was successfully treated with voriconazole 
and adjunct percutaneous drainage and lavage. (Thorac Med 2013; 28: 154-159) 

Key words: pulmonary fungal infection, mycetoma, Pseudallescheria
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Introduction

The term pulmonary cavity refers to an air-
containing lesion with a relatively thick (>4 
mm) wall or an air-containing lesion within 
an area of a surrounding infiltrate or mass [1]. 
Irrespective of the etiologies of the cavities, 
the prevalence of intracavitary colonization 
and infection has increased due to the greater 
number of immunocompromised hosts. Inter-
vention for pulmonary mycetoma, even when 
diagnosed early, remains controversial because 
the clinical course is variable [2]. If mycetoma 
progresses to infection, the lesion may respond 
poorly to antimicrobials alone, necessitating ad-
ditional intervention to reduce the fungal load. 
Resection of the localized infection remains 

the treatment of choice, but in patients with a 
poor pulmonary reserve, alternative measures 
have been suggested. These measures include 
drainage and lavage of cavities with potassium 
iodide or antifungal agents, for which various 
outcomes have been reported. However, these 
non-surgical interventions might require repeat-
ed sessions because of poor intracavitary reten-
tion of the therapeutic agents [3]. Aspergillus is 
the best recognized and most well-studied mold 
[4], and reports have indicated that percutane-
ous intracavitary treatment has been successful 
in cases of aspergilloma or chronic pulmonary 
aspergillosis [3,5]. In contrast, treatment for in-
tracavitary infection by Pseudallescheria, which 
shares some characteristics with Aspergillus, is 
rarely reported [6]. Herein, we describe a case 
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of Pseudallescheria, an uncommon pathogen, in 
which intracavitary treatment led to a favorable 
outcome.

Case Report

A 51-year-old man with a history of cryp-
tococcal meningitis presented with hemoptysis 
and fever for 1 day. He had a 20-pack-year 
history of smoking and had worked as a cutter 
and polisher of jade and diamonds for 30 years. 
Pneumoconiosis was diagnosed 8 years earlier. 
Serial chest radiographs were obtained dur-
ing the year prior to admission, and showed an 
enlarging cavitary lesion at the left upper lobe 
(LUL) with a newly developed ball-in-hole ap-
pearance. Chest computed tomography (CT) 
analysis led to the suspicion of a fungal mass 
within the cavity (Figure 1B). Sputum studies 
did not show evidence of mycobacterial infec-
tion, and bronchoscopic biopsy of the cavity 
wall did not show evidence of granulomatous 
inflammation or malignancy. However, sputum 
cultures and bronchial washes revealed the 
presence of Pseudallescheria boydii and Kleb-
siella pneumoniae.

On admission, the patient’s temperature was 
38.9°C, pulse rate was 138 beats per minute, re-
spiratory rate was 22 breaths per minute, blood 
pressure was 121/86 mmHg and SpO2 was 96% 
under ambient air. Auscultation revealed coarse 
breathing sounds bilaterally and wheezes in the 
left upper chest. Chest radiograph showed a 
ball-in-hole lesion in the LUL. Repeated spu-
tum and bronchial wash cultures showed K. 
pneumoniae and P. boydii growth. The patient 
received intravenous piperacillin/tazobactam 
plus oral azithromycin followed by ceftriaxone 
for a total of 3 weeks, but fever persisted. Chest 
radiograph showed an increased air-fluid level 

in the cavity (Figure 2A). A subsequent chest 
CT revealed left upper and lower lobe involve-
ment. The patient responded poorly to the ad-

Fig. 1A.  Chest radiograph (PA view) showing baseline LUL cavity 
with pneumoconiosis background, taken 3 months before the patient 
visited our outpatient clinic.

Fig. 1B.  Chest CT scan showing LUL ball-in-hole with coronal 
section.
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dition of intravenous voriconazole and ceftazi-
dime. Surgical intervention was not feasible be-
cause the patient had poor lung reserves-forced 
expiratory volume in 1 second (FEV1) was 
1.42 L (51.12% of predicted FEV1). Thus, CT-
guided percutaneous drainage and lavage with 

sterile saline were performed using a pigtail 
catheter (Figure 2B). Lavage was performed 3 
times a day for 12 days. During the lavage ses-
sions, the patient would easily cough out some 
lavage fluid, but he could hold his breath and 
tolerate a 30 ml bolus lavage without coughing. 
The patient’s fever subsided gradually. Radio-
graphs showed no air-fluid level several days 
after intervention. Culture of the drainage fluid 
yielded P. boydii and unclassified anaerobes; 
therefore, ceftazidime treatment was replaced 
with metronidazole treatment. The effluent of 
the lavage gradually became lighter, the pig-
tail catheter was removed without subsequent 
fever, and the patient was discharged from the 
hospital. During follow-up, his condition re-
mained stable without fever. Chest radiography 
revealed no air-fluid level or ball-in-hole lesion 
in the cavity, although he reported occasional 
hemoptysis. Compared with the baseline chest 
radiograph (Figure 1A), the LUL cavity ap-
peared slightly enlarged with wall thickening 
and a new dense opacity between the cavity and 
mediastinum. Repeated sputum culture revealed 
the presence of only K. pneumoniae.

Discussion

P. boydii, the teleomorph or sexual state of 
Scedosporium apiospermum, is a ubiquitous 
filamentous fungus present in soil, sewage, and 
polluted waters [7]. However, P. boydii is iso-
lated in less than 1% of dwellings and does not 
appear to be a frequent colonizer of humans [8]. 
Since 1984, a number of cases of colonization 
or infection of various organs with P. boydii 
has been reported. P. boydii is currently recog-
nized as a medically important opportunistic 
fungus that causes life-threatening infections in 
immunosuppressed patients. Like Aspergillus, 

Fig. 2B.  Chest CT scan showing CT-guided percutaneous puncture 
for pigtail catheter insertion.

Fig. 2A.  Chest radiograph (left decubitus view) showing intrac-
avitary air-fluid level.
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the range of diseases caused by this fungus is 
broad, ranging from transient colonization of 
the respiratory tract to saprophytic involvement 
of abnormal airways, allergic bronchopulmo-
nary reaction, invasive localized disease, and 
disseminated disease. Thus, P. boydii is emerg-
ing as 1 of the most important molds following 
Aspergillus. During the past year, amphotericin 
B was the drug of choice when invasive fungal 
infection was suspected in immunosuppressed 
patients. Recent evidence has shown that initial 
use of voriconazole was associated with im-
proved survival and better treatment response 
to Aspergillus infection [9]. Since amphotericin 
B is ineffective against P. boydii, current prac-
tice guidelines provide better coverage when 
invasive mold infection is suspected. However, 
diagnosis of P. boydii might be delayed among 
immunocompetent patients due to the supposed 
low infection risk.

P. boydii resembles Aspergillus in its ten-
dency to invade the vessels, but there are sub-
stantial differences between these pathogens in 
terms of drug susceptibilities [7]. High-dose 
voriconazole or posaconazole might be ef-
fective in vitro, if strains with low MIC50 are 
isolated. The drainage culture in the current 
report yielded both unclassified anaerobes and 
P. boydii, and therefore, voriconazole was the 
antifungal agent of choice. Treatment designed 
to decrease the pathogen load must take into 
account the avascular nature of fungal masses. 
Intravenous antimicrobials, therefore, are of 
little therapeutic benefit in these cases. The 
patient’s low pulmonary function excluded 
surgery as a treatment option. Instead, we used 
percutaneous pigtail catheter-mediated drain-
age. Amphotericin B has been used in lavage 
fluid for chronic cavitary aspergillosis [3,5], but 
we did not add voriconazole to the lavage fluid 

because we found no evidence to support this 
kind of treatment. A saline lavage might be ad-
equate, regardless of the nature of the pathogen, 
especially in grave circumstances. Intracavitary 
treatment is especially important when risk of 
treatment failure is compounded by the pres-
ence of possibly resistant strains.

P. boydii is distinctively difficult to treat 
since it is inherently resistant to most available 
antifungal agents. Immediate and proper isola-
tion, identification, and susceptibility testing of 
fungal pathogens are critical for the develop-
ment of optimal treatment. Advances in antifun-
gal agents and surgical debridement techniques 
remain essential elements in the battle against 
these organisms. 

Pre-existing cavities are attractive targets 
for pathogen colonization in immunocompetent 
patients. P. boydii might participate directly in 
infection, or may be a bystander in the process. 
The unclassified anaerobe isolated in our case 
may have been the primary pathogen. Neverthe-
less, we could not ignore the role of P. boydii in 
our patient, especially after minimal improve-
ment was observed following a course of usu-
ally effective antibiotics.

In conclusion, voriconazole is effective in 
vitro against P. boydii with low MIC50. In cases 
of uncontrolled infection, percutaneous pigtail 
drainage plus lavage with saline might be an ef-
fective alternative method. Whether P. boydii is 
a bystander or participant, our experience with 
the successful treatment of pulmonary P. boydii 
infection mixed with other bacteria highlights 
the need for clinicians to be aware of possible P. 
boydii infection in low-risk patients.
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免疫健全者之波氏假性黴樣菌之肺部感染—個案報告

錢穎群　陳彥霖　鄭之勛　余忠仁

波氏假性黴樣菌為一已知免疫低下患者之伺機性感染菌。隨著黴菌鑑定的進步以及免疫不全患者的

增加，黴菌於肺內空腔的寄生與感染個案增加，然寄生或感染於免疫健全者仍屬少見，而最佳之治療方式

仍無定論。本個案完整地呈現黴菌由肺內空腔寄生進展為肺內空腔感染併周遭肺膿瘍。藥物輔以將豬尾巴

經由表皮放置於空腔內引流及灌洗，此黴菌與細菌之混和感染因而成功治療，無明顯後遺症。( 胸腔醫學 
2013; 28: 154-159)

關鍵詞：肺內黴菌感染，肺內空腔內黴菌寄生，波氏假性黴樣菌
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Late Pulmonary Metastasis of Renal Cell Carcinoma – 
13 Years after Radical Nephrectomy: A Case Report

Chih-Hsiang Chien, Yuh-Min Chen

Pulmonary nodules larger than 3 cm in the elderly raise the possibility of malignancy. 
We present a case of pulmonary metastases that occurred 13 years after radical right 
nephrectomy for renal cell carcinoma. The patient suffered from cough with hemosputum for 
days. He visited our outpatient department where pulmonary nodules were detected by chest 
X-ray examination in February 2012. Computed tomography (CT) of the chest revealed a 3.8 
x 3.0 cm soft tissue mass at the right lower lobe (RLL) of the lung, and variably-sized nodules 
at the bilateral lung fields. Lung cancer, RLL, with lung-to-lung metastasis was suspected. 
CT-guided biopsy was performed for the RLL mass and histopathology disclosed metastatic 
renal cell carcinoma. Abdominal CT disclosed a normal appearance of the left kidney and no 
local recurrence of renal cell carcinoma. We present this case and review the literature of late 
pulmonary recurrence from renal cell carcinoma. (Thorac Med 2013; 28: 160-164) 

Key words: renal cell carcinoma, late pulmonary recurrence
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Introduction

The differential diagnosis of multiple pul-
monary nodules includes primary pulmonary 
malignancies with pulmonary metastasis, pul-
monary metastases from other malignancies, 
fungal infection, multiple arteriovenous mal-
formations (AVM), septic emboli, pneumoco-
niosis, etc [1]. The initial approach with these 
patients includes history-taking, physical ex-
amination, and information from available pre-
vious chest X-rays or imaging examinations. As 
patients get older, the possibility of malignancy 
with a pulmonary nodule or mass is higher [1]. 

Renal cell carcinoma (RCC) is the most 

common type of primary renal malignancy [2]. 
Although pulmonary metastasis constitutes the 
majority or most common type of RCC recur-
rence after nephrectomy, late recurrence after 
10 years is rarely reported. We present herein 
the case of a male patient with pulmonary me-
tastasis from RCC post-radical nephrectomy, 
with a 13-year disease-free interval.

Case Report

An 86-year-old male underwent right radi-
cal nephrectomy for RCC in 1999. The post-
operative course was smooth and he did not 
receive postoperative adjuvant radiotherapy 
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or systemic therapy. No tumor recurrence was 
found in the next serial follow-up. However, 
he visited our outpatient clinic in January 2012 
due to cough with bloody sputum lasting for 
days. An abnormal soft-tissue shadow was de-
tected by chest X-ray examination (Figure 1). 
Chest computed tomography (CT) examination 
was arranged and the results revealed a 3.8 x 
3.0 cm soft tissue mass lesion at the right lower 
lobe (RLL) of the lung, with variably-sized soft 
tissue nodules at the bilateral lung fields. Me-
diastinal lymphadenopathies were also found 
(Figure 2). Lung cancer, RLL, with lung-to-
lung metastasis was suspected. 

Bronchoscopy with endobronchial ultraso-
nography (EBUS) was arranged initially and 
showed 2 mediastinal LN with hypervascular-
ity at stations 7 and 10R, respectively. Due to 
the high risk of bleeding, biopsy was not per-
formed. The patient then received CT-guided 
biopsy of the soft tissue mass in the right lower 
lung. The histopathology of the RLL tumor 
disclosed metastatic RCC, clear-cell type, com-
patible with the pathology findings of the previ-

ous radical nephrectomy. The tumor cells were 
immunoreactive for CD10 and CK, while non-
reactive for TTF-1 and RCC stains.

Meanwhile, abdominal CT disclosed the 
normal appearance of the left kidney and no 
evidence of local RCC recurrence. Whole body 
bone scan found no bony metastasis. He was 
then transferred to the genitourinary outpatient 
department for further management. After dis-
cussion with the patient, he was given small 
molecule tyrosine kinase (TK) inhibitors (suni-
tinib) for further treatment. Chest CT in May 
2012 revealed that the size of the soft tissue 
mass lesion at the RLL had decreased (Figure 3).

Fig. 1.  Chest X-ray (February 2012) revealed a soft-tissue shadow 
at the right lower lung, near the right hilum (as arrow indicates)

Fig. 2A.  Chest CT revealed a soft tissue mass at the right lower lung 
(big arrow) and a nodule in the right lower lung (small arrow)

Fig. 2B.  Chest CT revealed a nodule at the left lower lung (arrow)
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Discussion

The annual incidence of RCC has increased 
during the past 2 decades [3]. RCC, which 
originates within the renal cortex, constitutes 
80-85% of primary renal neoplasms. The ma-
jority of recurrence or metastases of RCC oc-
curs within the first 5 years after nephrectomy 
[4]. Recurrence has been reported as 43% in 
the first year, 70% within the second year, 80% 
within 3 years, and 93% within 5 years [4-5]. In 
a series of 2228 patients, the incidence of late 
renal tumor recurrence after nephrectomy for 
localized RCC (beyond 5 years) was only 4% 
[6]. With a median postoperative follow-up of 
13.9 years (range 5.1-38.9), 63 patients (4.3%) 
experienced late renal recurrence at a median 
of 9.3 years (range 5.1-25.3), and 172 patients 
(11.8%) developed late distant metastases at a 
median of 9.6 years (range 5.1-26.6) after sur-
gery [6].

Pulmonary metastasis is the most common 
presentation of distant metastases of RCC [7]. 
Lung metastases have been reported in 29-

54% of patients with RCC, followed by bone 
metastases (16-31% of patients) [8-9], liver 
metastases (8-30% of patients) [8-10] and brain 
metastases, which occur in 2-10% of patients. 
Late metastases (>10 years post-nephrectomy) 
is the specific behavior of RCC and is rare. The 
longest reported time-to-recurrence after ne-
phrectomy was 45 years [11]. 

In a previous report of late recurrence or 
metastases that included 470 RCC patients who 
had undergone curative treatment and who did 
not develop recurrence within 10 years of fol-
low-up, the disease-free survival rate at 15 and 
20 years was 89.5% and 78.4%, respectively 
[12]. In the study, multivariate analysis showed 
that lymph node metastasis was the only factor 
to predict late recurrence (p=.0334), and age at 
nephrectomy was the only prognostic factor for 
overall survival (p<.0001). Thirty of the 470 pa-
tients had developed late recurrence in 44 sites, 
including the lung (36.4%), kidney (25%), and 
bone (13.6%), followed by the brain, pancreas, 
adrenal gland, lymph nodes, and liver [12]. An-
other study reported that late RCC metastases 
are often combined with rapid disease progres-
sion [13]. Patients with untreated metastatic 
disease have a 5-year survival of 0-18%.

Surgery is curative for the majority of 
RCC patients without distant metastases, and 
is therefore the preferred treatment option for 
stages I, II, and III RCC patients [14]. Neither 
chemotherapy nor radiotherapy is effective for 
the treatment of advanced RCC. Immunother-
apy with high-dose bolus interleukin-2 (IL-2) 
can activate an immune response against RCC 
that results in tumor regression in a minority of 
patients [15].

Molecularly-targeted therapy with small 
molecule TK inhibitors (sunitinib, sorafenib, 
pazopanib) to block the intracellular domain of 

Fig. 3.  Chest CT revealed the soft tissue mass at the right lower 
lung had decreased in size after TK inhibitor treatment for 3 months 
(arrow)
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the vascular endothelial growth factor (VEGF) 
receptor may regress the growth of the tumor 
[16]. As for the treatment of pulmonary metas-
tases, a study of 64 patients with pulmonary 
metastasectomy reported a 5-year survival of 
39.9% and a median survival of 46.6 months 
[17].

Conclusion

Late recurrence (>10 years) is a rare and 
specific behavior of RCC. A history of malig-
nant disease (such as RCC) is important when 
making the differential diagnosis. Lifelong fol-
low-up is necessary for RCC patients who have 
undergone radical nephrectomy. 
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病歷報告：腎細胞癌的晚發型肺轉移－
全腎切除 13 年後復發

簡志翔　陳育民

在老年病患中發現的肺部腫瘤若是大於三公分，該腫瘤為惡性的可能性大為增加，我們報告一個腎

細胞癌的病患，十三年前接受右全腎切除後，才在肺部發現轉移的病例。

這位病患的症狀主要是因為咳血數天，於 2012/2 胸部 X 光片檢查發現肺部腫瘤。肺部電腦斷層發現

右下肺有 3.8 x 3 cm 的腫塊，同時兩側下肺葉有數個大小不一的結節。最初的影像診斷是肺癌合併肺部轉

移。我們安排電腦斷層引導下右下肺腫瘤切片，病理報告是腎細胞癌肺部轉移。腹部電腦斷層顯示左側腎

臟正常，右側也沒有腎細胞癌的局部復發。

我們報告這個十三年後的腎細胞癌肺部轉移復發，同時也回顧一些過去的文獻報告。( 胸腔醫學 
2013; 28: 160-164)

關鍵詞：腎細胞癌，晚期肺部復發轉移
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