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Asthma Control in Asthmatic Patients Treated 
for Lung Cancer
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Background: The balance of the Th1 and Th2 immune response plays an important role in
the regulation of the immune system and in general health. Tumor bearing
hosts are supposed to have a balance shifting to the Th2 pathway, while a
favorable Th1 anti-tumor pathway is induced in tumor-resected hosts. The
clinical impacts of a tumor-related Th2 environment have not been clearly
studied. The present study was conducted to test the hypothesis that non-
small cell lung cancer (NSCLC) has an impact on control of asthma, a well-
known Th2-predominant inflammatory disease.

Method: Thirty-eight patients with the diagnoses of both asthma and lung cancer were
retrospectively enrolled. Patients were divided into two groups according to
their response to lung cancer treatment, the responder group (complete
regression, partial regression and stable disease) and non-responder group
(progression of disease). Asthma control test (ACT) scores were analyzed
one year before diagnosis, at the time of diagnosis of lung cancer, and at the
time of re-staging after cancer treatment.

Results: All the asthmatics with lung cancer had worsening of their symptoms
according to their ACT scores at the time of diagnosis of lung cancer com-
pared to scores in the preceding year (21.6 0.5 vs. 16.5 0.8, n = 38, p <
0.001). The ACT scores in the responder group (17.3 5.1) were signifi-
cantly improved after effective lung cancer treatment (22.1 1.8, n = 18, p
< 0.01). However, the ACT scores in the non-responder group were even
worse after disease progression (15.8 5.0 vs. 11.6 4.2, n = 18, p <
0.001).

Conclusion: Our observations indicate that asthmatic patients with acquisition or progres-
sion of NSCLC may have worsening of their asthma control status. Those
patients with good responses to cancer treatment had improved asthma con-
trol. These observations indicate that the Th2 pathway in lung cancer may be
a contributing factor in asthma control, another Th2 predominant disorder.
More sophisticated clinical and biological investigations are necessary to
confirm the role of Th1/Th2 counterbalance in lung cancer in the clinical
impact on related immune disorders.
(Chang Gung Med J 2011;34:35-43)
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The balance of the Th1 and Th2 immune response
plays an important role in the regulation of the

immune system and in general health.(1-4)

Dysregulation of the Th1 and Th2 balance has been
implicated in several disorders.(5-9) Clinically, type 1
cytokine-predominant responses should be suspected
in any delayed-type hypersensitivity-like granuloma-
tous reaction and in infections with intracellular
pathogens, whereas conditions involving hypergam-
maglobulinemia, increased immunoglobulin E levels,
and/or eosinophilia are suggestive of type 2
cytokine-predominant conditions.(5)

Type 2 cytokines, including interleukin (IL)-4,
IL-5, IL-6, IL-10, and IL-13, have been implicated in
the development of lung cancer.(10-13) With the acquisi-
tion of non-small cell lung cancer (NSCLC), there
tends to be a shifting of the immune status from Th1
to Th2 at the level of transcription and transduc-
tion.(14,15) An elevated level of Th2-type cytokines
contributes to cancer escape from host immunosur-
veillance.(16) In tumor bearing mice, a subset of
inflammatory monocytes were identified as myeloid-
derived suppressor cells which suppress cytotoxic T
cell activity by producing IL-13.(17) A sophisticated
mouse model also showed that cytotoxic T lympho-
cyte-mediated tumor immunosurveillance was sup-
pressed by nature killer T cells through production of
IL-13.(18) In addition, murine tumor- associated
macrophages are M2 skewed,(19) which are believed
to be induced by IL-4 and IL-13.(20) It is not com-
pletely understood whether a tumor-induced Th2
mircoenviroment has an impact in human hosts.

Asthma is well known as a Th2 predominant
disorder.(21,22) In 1992, Corrigan and Kay proposed a
model for the pathogenesis of atopic asthma in which
predominantly type 2 cytokine (IL-4 and IL-5) pro-
duction by T cells in response to allergens or virus
antigens led to bronchospasm and bronchial inflam-
mation.(21) In 1994, Kline and Hunninghake empha-
sized the inflammatory nature of the disease and the
predominant involvement of IL-4 and IL-5 in atopic
asthma.(23) In mouse models of asthma, pulmonary
expression of IL-13 causes significant increases in
baseline airway resistance and airway hyperrespon-
siveness (AHR),(24) characteristics of asthma which
are inhibited by blockade of IL-13.(25)

Tumor status may have impact on the Th1/Th2
balance. Ito et al. demonstrated that patients with
tumor recurrence after tumor resection had depressed

Th1-to-Th2 ratios compared with patients without
recurrence.(26) We presumed that progression of the
tumor skews the host to a Th2 predominant microen-
vironment and hypothesized that the tumor status
may have an impact on the control of asthma. In this
retrospective study, we compared the asthma control
status of patients who also had NSCLC between
groups classified according to their response to treat-
ment for NSCLC. The impact of tumor status on
asthma control was addressed.

METHODS

Subjects
Our study was approved by our institutional

review board. The diagnoses of all the patients
admitted to our hospital are recorded on an electronic
database according to the International Classification
of Diseases, Ninth Revision, Clinical Modification
(ICD-9-CM). Patients admitted to the hospital from
Jan 2004 to Dec 2007 who were diagnosed with both
NSCLC and asthma were included in this study. The
diagnosis of asthma in each patient enrolled was
reviewed and defined according to the Global
Initiative for Asthma (GINA) guidelines. Each
patient had documented reversible airway obstruc-
tion on spirometry (forced expiratory volume in one
second/forced vital capacity [FEV1/FVC] < 75%
predicted, FEV1 increased > 12% and > 200 ml after
inhalation of a short acting β-2 agonist), airway air-
flow variability on peak flowmetery, or AHR on a
methacholine provocation test. Subjects presenting
with any of the following exclusion criteria were not
included in the study: concomitant malignancy other
than lung cancer, autoimmune disorders (e.g., colla-
gen disease), hematology malignancy, immunosup-
pressive conditions (e.g., acquired immunodeficien-
cy syndrome, organ transplantation), and dyspnea
attributed to lung cancer complications or
chemotherapy- related complications.

Study design
Data collection

All patients were approached in the same man-
ner and the data collection procedure was the same
as that used in filling out the patients’ charts. At the
time of diagnosis of lung cancer, we collected data
on baseline, physiologic, and clinical characteristics,
including age, gender, smoking history, atopy (hay
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fever, eczema, allergy to foods or medicines), lung
cancer histology cell type, staging, Eastern
Cooperative Oncology Group (ECOG) performance
status, the FEV1, method of steroid administration,
and frequency of visits to the emergency room (ER),
unscheduled outpatient department (OPD) visits and
hospitalizations due to asthmatic exacerbation.

According to current GINA guidelines, we clas-
sified asthma control status using the asthma control
test (ACT).(27-30) The ACT scores of each patient one
year before the diagnosis of lung cancer, at the time
of diagnosis of lung cancer and at the first restaging
after lung cancer treatment were collected.
Moreover, each patient’s lung cancer treatment
response was recorded as a complete resection
(CResec), complete response (CResp), partial
response (PR), stable disease (SD) or progressive
disease according to the Response Evaluation
Criteria in Solid Tumors Group criteria.(31) According
to each patient’s lung cancer treatment response, the
patients were divided into two groups, the responder
group (CResec, CResp, PR, SD) and non-responder
group (PD).

Statistics

Analyses were carried out using SPSS software
(SPSS 13.0 for Windows; SPSS Inc., Chicago, IL,
U.S.A.). Comparison of categorical variables was
made using the chi-square test for nominal dates
when appropriate. Non-parametric interval data were
initially analyzed using the Mann-Whitney Test for
continuous and ordinal variables. Multiple logistic
regression analysis adjusted for age was used to
identify the variables that were independently associ-
ated with the control level of asthma after lung can-
cer treatment. Comparisons of ACT scores one year
before diagnosis, at the time of diagnosis of lung
cancer and after NSCLC treatment were made using
the Wilcoxon matched pairs signed-ranks test.

All results were considered to be statistically
significant at p < 0.05.

RESULTS

Characteristics of patients
From Jan 2004 to Dec 2007, a total of 118

patients admitted to our hospital who matched both
the diagnosis criteria for asthma and lung cancer in
the hospital data base according to the ICD-9-CM

were initially screened for this study. Among these
patients, 80 patients were excluded after reviewing
their charts, including 42 patients with a diagnosis of
obstructive airway diseases other than asthma such
as chronic obstructive pulmonary disease, and
bronchiectasis; 18 patients with lung masses without
tissue proof of lung cancer or who were finally diag-
nosed with a malignancy other than lung cancer; 3
patients with lung cancer diagnosed long before the
observation period; 9 patients with NSCLC treated at
another hospital or lost to follow up with insufficient
data; 5 patients with a diagnosis of small cell lung
cancer; and 3 patients with complicated respiratory
symptoms related to lung cancer or lung cancer treat-
ment in which judgment of asthma-related symptoms
became difficult. One of the latter 3 excluded
patients, had a tumor embolism, one had neutropenic
fever with pneumonia, and one died soon after diag-
nosis before any treatment or evaluation could be
offered. In the end, 38 patients were analyzed for
asthma control.

The baseline characteristics of all patients,
responders and non-responders to lung cancer treat-
ment, at the diagnosis of lung cancer are shown in
Table 1. The two groups were similar in most base-
line characteristics, including gender, smoking status,
atopy, lung cancer histology type, staging, ECOG
performance status, method of steroid administra-
tion, and FEV1. The responders were younger than
the non-responders (65.2 10.5 year-old vs. 72.7

8.7 year-old, p = 0.014). The mean time between
the diagnosis of lung cancer and first restaging post-
treatment was similar between the 2 groups (150.7

60.7 days for the responder group vs. 174.75 
115.5 for the non-responder group, p = 0.861).

Asthma control deteriorated at diagnosis of
non-small cell lung cancer

The ACT score one year before the diagnosis of
lung cancer did not differ between the responder and
non-responder groups (23.14 1.8 vs. 21.06 2.4,
p = 0.075, Table 2). All patients experienced a deteri-
orated ACT score at the diagnosis of lung cancer
(21.61 0.49 vs. 16.47 0.82, p = 0.000, Table 2;
Fig. 1). The same extent of deterioration in the ACT
score was observed in the responders (23.14 1.8
vs. 17.28 5.1, p = 0.017) and non-responders
groups (21.06 2.4 vs. 15.75 5.0, p = 0.001).
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Differential asthma control status between
responders and non-responders to lung cancer
treatment

Differential changes in ACT scores after lung
cancer treatment were observed between the two
groups. The responder group showed an improve-
ment in asthma control according to their ACT
scores after effective treatment for lung cancer
(17.28 5.1 vs. 22.11 1.8, p = 0.001, Table 2;
Fig. 1). In contrast, the non-responder group showed
worsening of their ACT scores at the time of disease
progression (15.75 5.0 vs. 11.55 4.2 p =
0.000). The difference in ACT scores between these
two groups at restaging after lung cancer treatment
was still eminent after adjustment for age (22.11 
1.8 vs. 11.55 4.2, p = 0.003).

Around 3 months prior to the time of diagnosis
of lung cancer, the responder and non-responder
groups had a similar frequency of unscheduled OPD
visits, ER visits and hospitalizations due to asthma
exacerbation (0.61 0.9 vs 0.70 1.2, p = 0.737,
Table 2). However, during the 3 months before
restaging of lung cancer after treatment, the non-
responder group had a much higher frequency of
unscheduled OPD visits, ER visits and hospitaliza-
tions due to asthma attacks (1.80 2.1). The
responder group had no unscheduled OPD or ER vis-
its or hospitalizations due to asthma exacerbation
during the same period (0.0 0.0).

DISCUSSION

Studies of patients with cancers have indicated

Table 1. Baseline Characteristics of Asthmatics with Lung Cancer

Responders Non-responders

to lung cancer to lung cancer p value

treatment (18) treatment (20)

Age 65.2 10.5 72.7 8.7 0.014 

Gender 0.111

Male 9 (50.0) 15 (75.0)

Female 9 (50.0) 5 (25.0)

Smoking status 0.199

Never smoked 9 (50.0) 6 (30.0)

Current smoker 8 (44.4) 9 (45.0)

Ex-smoker 1 (5.6) 5 (25.0)

Atopy 7 (33.3) 11 (50.0) 0.492

Histology 0.800

Adenocarcinoma 9 (50.0) 8 (40.0)

Squamous 5 (27.8) 6 (30.0)

Other 4 (22.2) 6 (30.0)

TNM Staging 0.488

I a-IIIa 9 (50.0) 4 (20.0)

III b-IV 9 (50.0) 16 (80.0)

ECOG performance status 0.488

0~2 18 (100.0) 18 (90.9)

3~4 0 (0.0) 2 (9.1)

Steroids 11 (61.1) 14 (70.0) 0.120 

Inhaled 11 (61.1) 11 (55.0)

Systemic 0 (0.0) 4 (20.0)

FEV1 (%) 65.6 25.1 49.0 20.2 0.070

Abbreviations: ECOG: Eastern Cooperative Oncology Group; FEV1:

forced expiratory volume in one second.

Qualitative variables are expressed as number and (percentages); quanti-

tative variables are expressed as means SD. 

Table 2. Changes in ACT Scores and Frequency of Asthma AE before and after Cancer Treatment

ACT score
Responder Non-responder

p value p value* Odds ratio
Confidence interval

(18) (20) lower upper

One year before diag. 23.14 (1.8) 21.06 (2.4) 0.054 0.075 1.684 0.949 2.989

At diag. 17.28 (5.1) 15.75 (5.0) 0.290 0.694 1.029 0.892 1.188

After treatment 22.11 (1.8) 11.55 (4.2) 0.000 0.003 1.984 1.272 3.094

Freq. of asthma AE at diag. 0.61 (0.9) 0.70 (1.2) 0.973 0.737 1.120 0.577 2.174
of lung cancer

Freq. of asthma AE after 0.00 (0.0) 1.80 (2.1) 0.000 0.997 0.000 0.000
treatment of lung cancer

Abbreviations: ACT: asthma control test; diag: diagnosis; AE: acute exacerbation; Freq: frequency; *: logistic regression adjusted for
age.
Scores are expressed as means (SD).
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that a Th2 cytokine pattern is present at the tumor
site, in the peripheral blood lymphocytes and in the
tumor-draining lymph node lymphocytes.(6,16,26)

Although these cytokines are proposed to inhibit an
anti-tumor Th1- and Tc1-dominant pathway and may
mediate immunosuppression,(32) their clinical impact
has not been clearly demonstrated. In the present
study, we investigated the influence of newly diag-
nosed NSCLC, in which a Th2 cytokine environment
is presumed to be present, on asthma in a Th2 con-
certed condition to address this issue. We found that
ACT- defined asthma control was worse when asth-
matic patients were diagnosed with NSCLC. The
control status of asthma remarkably improved when
the underlying lung cancer was effectively treated,

while it became worse when cancer progressed.
The Th1 and Th2 immune systems counterbal-

ance each other. It has been well demonstrated by
sophisticated murine models that an immune switch
toward Th1 inhibits Th2-mediated allergic airway
inflammation and hyperreactivity in asthma.(33,34) For
NSCLC, switching between Th1 and Th2 seems to
be dynamic according to disease conditions. Ito et al
reported that the Th1/Th2 ratio in peripheral blood
lymphocytes was elevated in patients with early
stage NSCLC without recurrence after surgery, while
the ratio was significantly depressed in those with
tumor recurrence.(26) Our clinical observations seem
to parallel these underlying immune conditions.
Thus, development of NSCLC may skew the balance

Cancer treatment response
responder group non-responder group

p = 0.017 p = 0.001

p = 0.001 p = 0.000
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Fig. 1 Comparison of asthma control test scores before and after lung cancer treatment between the responder and non-responder groups.
All the results are considered statistically significant, even after Bonferroni adjustment.
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to Th2(6,16,26) and worsen asthma. For responders to
lung cancer treatment, who had objectively shrunken
tumors, a switch toward Th1 may have counterbal-
anced the Th2-mediated inflammation and therefore
helped to obtain control of asthma. Inversely, pro-
gressed NSCLC may have further enhanced the Th2
response, leading to more difficulty in asthma con-
trol. Our current study has provided evidence sup-
porting the clinical impact of the NSCLC-mediated
Th2 environment on asthma control. There are no
current reports on the correlation between the change
in ACT scores and the overall Th1/Th2 immune
response in bronchial asthma. Our study did not ana-
lyze the Th1/Th2 immune status in these patients.
However, our findings encourage clinicians to study
the mutual immune effects, and the pathophysiologi-
cal interaction between NSCLC and bronchial asth-
ma.

Although dyspnea due to lung cancer-related
complications was excluded in the present study by
careful review of clinical presentations and laborato-
ry tests such as chest radiography and computed
tomography scans, there may be several alternative
explanations to our findings of ACT score changes.
First, the primary target organ of both disorders is the
lung, and whether there is any influence or interac-
tion is still unknown. Indeed, Gallina et al reported
that CD11b+IL-4Rα+ cells in tumor-bearing hosts
produce the Th2 cytokine IL-13 and the Th1
cytokine IFN-γ, both in concert triggering the molec-
ular pathways suppressing antigen-activated CD8+ T
lymphocytes.(17) This observation challenges the cur-
rent idea of M2-polarized activation of tumor-associ-
ated macrophages, a Th2- related alternative activa-
tion of macrophages. Furthermore, difficulty arises
from potentially confounding factors that we did not
measure. For example, malignancy is considered
fatal by the general population. Knowing the pro-
gression of a potentially fatal malignant disease is
more stressful to the patient and family than knowing
that this disorder is under control or even improv-
ing.(35) Mental and psychological factors might play
an important role in how a patient feels about his
dyspnea and general well-being, which may influ-
ence symptoms and ACT scores, or even directly
worsen the inflammation of asthma via neurogenic
inflammation.(36) In addition, the patient’s personality,
level of anxiety, educational level and economic sta-
tus, as well as social status, may influence the per-

ception of disease and ACT scores.(37) Although
patients in the responder group appeared to be
younger than those in the non-responder group, we
do not know whether this age difference (65.2 
10.5 vs. 72.7 8.7) had any impact on asthma con-
trol. Nevertheless, after adjusting for this potential
cofounding factor, the difference between those 2
groups was still significant and excluded the effect of
the age factor.

The initial frequency of ER and OPD visits and
hospitalizations due to asthma exacerbation and the
use of medications at the time of lung cancer diagno-
sis were similar in the two groups (0.61 0.9 vs
0.70 1.2, p = 0.737). However, among patients
who did not respond to lung cancer treatment, the
frequency of hospital visits due to worsening asthma
increased. Interestingly, for patients who responded
to treatment, there was no such increase. This finding
was clinically and statistically relevant before adjust-
ment for age (responder: 0.0 0.0 vs non-respon-
der: 1.80 2.1, p = 0.000). Although the p value
after adjustment for age was more than 0.05, it could
have been due to the small case number in this study.

Our study has limitations which need to be
addressed. First, this is a retrospective observational
analysis and hence a further prospective trial is need-
ed to confirm the results. Second, the pattern of
changes in asthmatic symptoms at the time of lung
cancer diagnosis and treatment response, although
consistent, should be confirmed in a multicentre
study. Third, we need to identify certain specific bio-
logical markers or pathophysiologic indicators by
which such interactions between NSCLC and asthma
can be detected. Fourth, the small sample size limits
the possibility to generalize conclusions on the basis
of this study. Fifth, we did not take into consideration
seasonal influences, geographic or environmental
changes, different phenotypes of asthma, or individ-
ual factors (personality, mental, social, economic sta-
tus).

Notwithstanding these important factors, our
findings underline the necessity to assess patients
with two Th2 predominant disorders, asthma and
lung cancer, in order to better understand the
response of the immune system to these two disor-
ders. This may help to guide us to discover factors or
pathophysiology that affect one or the other disease,
or to discover new therapeutic options. Further study
will be necessary to directly explore the role of Th2
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cytokines in mediating deterioration of asthma con-
trol when developing NSCLC or other tumors. In
addition, for all patients with cancer even without
co-morbid asthma, the impact of Th2 pathways on
host health is worth investiging. Finally, our results
support a Th2 environment in NSCLC and justify
further study into the Th2 pathway as a treatment tar-
get directly, or counterbalance of Th1 anti-tumor
immunity.

In conclusion, our observations show that asth-
matic patients with acquisition or progression of
NSCLC have difficulty in controlling asthma symp-
toms. However, when lung cancer is under control,
asthma control also improves. In the context of the
current evidence and taking the limitations into
account, our findings should prompt physicians to
carefully evaluate the factors worsening asthma con-
trol and to take the possibility of NSCLC or other
cancers into consideration. In addition to known
aggravating factors such as allergen exposure, viral
infection, environmental factors, occupational factors
and emotional factors, underlying NSCLC or other
cancers, although rare, may also need to be consid-
ered. For asthmatics who also have NSCLC, poorly
controlled asthma may be a clinical indicator of
NSCLC progression whereas easy control of asthma
in a previously difficult case may be an indicator of
regression of NSCLC. Whether this observation is
due to the counterbalancing between the Th1 and
Th2 immune systems needs clarification with more
sophisticated clinical and biological investigations.

REFERENCES

1. Mosmann TR. Cytokine secretion patterns and cross-reg-
ulation of T cell subsets. Immunol Res 1991;10:183-8.

2. Mosmann TR. Cytokines, differentiation and functions of
subsets of CD4 and CD8 T cells. Behring Inst Mitt
1995:1-6.

3. Mosmann TR, Fong TA. Specific assays for cytokine pro-
duction by T cells. J Immunol Methods 1989;116:151-8.

4. Mosmann TR, Sad S, Krishnan L, Wegmann TG, Guilbert
LJ, Belosevic M. Differentiation of subsets of CD4+ and
CD8+ T cells. Ciba Found Symp 1995;195:42-50; discus-
sion -4.

5. Lucey DR, Clerici M, Shearer GM. Type 1 and type 2
cytokine dysregulation in human infectious, neoplastic,
and inflammatory diseases. Clin Microbiol Rev
1996;9:532-62.

6. Pellegrini P, Berghella AM, Del Beato T, Cicia S, Adorno
D, Casciani CU. Disregulation in TH1 and TH2 subsets of

CD4+ T cells in peripheral blood of colorectal cancer
patients and involvement in cancer establishment and pro-
gression. Cancer Immunol Immunother 1996;42:1-8.

7. Filella X, Alcover J, Zarco MA, Beardo P, Molina R,
Ballesta AM. Analysis of type T1 and T2 cytokines in
patients with prostate cancer. Prostate 2000;44:271-4.

8. Grulich AE, Vajdic CM, Kaldor JM, Hughes AM, Kricker
A, Fritschi L, Turner JJ, Milliken S, Benke G, Armstrong
BK. Birth order, atopy, and risk of non-Hodgkin lym-
phoma. J Natl Cancer Inst 2005;97:587-94.

9. Vineis P, Miligi L, Crosignani P, Fontana A, Masala G,
Nanni O, Ramazzotti V, Rodella S, Stagnaro E, Tumino
R, Vigano C, Vindigni C, Costantini AS. Delayed infec-
tion, family size and malignant lymphomas. J Epidemiol
Community Health 2000;54:907-11.

10. Takizawa H, Ohtoshi T, Ohta K, Yamashita N, Hirohata S,
Hirai K, Hiramatsu K, Ito K. Growth inhibition of human
lung cancer cell lines by interleukin 6 in vitro: a possible
role in tumor growth via an autocrine mechanism. Cancer
Res 1993;53:4175-81.

11. Tungekar MF, Turley H, Dunnill MS, Gatter KC, Ritter
MA, Harris AL. Interleukin 4 receptor expression on
human lung tumors and normal lung. Cancer Res
1991;51:261-4.

12. Smith DR, Kunkel SL, Burdick MD, Wilke CA, Orringer
MB, Whyte RI, Strieter RM. Production of interleukin-10
by human bronchogenic carcinoma. Am J Pathol
1994;145:18-25.

13. Topp MS, Koenigsmann M, Mire-Sluis A, Oberberg D,
Eitelbach F, von Marschall Z, Notter M, Reufi B, Stein H,
Thiel E. Recombinant human interleukin-4 inhibits
growth of some human lung tumor cell lines in vitro and
in vivo. Blood 1993;82:2837-44.

14. Huang M, Sharma S, Mao JT, Dubinett SM. Non-small
cell lung cancer-derived soluble mediators and
prostaglandin E2 enhance peripheral blood lymphocyte
IL-10 transcription and protein production. J Immunol
1996;157:5512-20.

15. Huang M, Wang J, Lee P, Sharma S, Mao JT, Meissner H,
Uyemura K, Modlin R, Wollman J, Dubinett SM. Human
non-small cell lung cancer cells express a type 2 cytokine
pattern. Cancer Res 1995;55:3847-53.

16. Asselin-Paturel C, Echchakir H, Carayol G, Gay F,
Opolon P, Grunenwald D, Chouaib S, Mami-Chouaib F.
Quantitative analysis of Th1, Th2 and TGF-beta1
cytokine expression in tumor, TIL and PBL of non-small
cell lung cancer patients. Int J Cancer 1998;77:7-12.

17. Gallina G, Dolcetti L, Serafini P, De Santo C, Marigo I,
Colombo MP, Basso G, Brombacher F, Borrello I,
Zanovello P, Bicciato S, Bronte V. Tumors induce a subset
of inflammatory monocytes with immunosuppressive
activity on CD8+ T cells. J Clin Invest 2006;116:2777-90.

18. Terabe M, Matsui S, Noben-Trauth N, Chen H, Watson C,
Donaldson DD, Carbone DP, Paul WE, Berzofsky JA.
NKT cell-mediated repression of tumor immunosurveil-



Chang Gung Med J Vol. 34 No. 1
January-February 2011

Chung-Hsing Hsieh, et al
NSCLC in asthmatics

42

lance by IL-13 and the IL-4R-STAT6 pathway. Nat
Immunol 2000;1:515-20.

19. Biswas SK, Gangi L, Paul S, Schioppa T, Saccani A,
Sironi M, Bottazzi B, Doni A, Vincenzo B, Pasqualini F,
Vago L, Nebuloni M, Mantovani A, Sica A. A distinct and
unique transcriptional program expressed by tumor-asso-
ciated macrophages (defective NF-kappaB and enhanced
IRF-3/STAT1 activation). Blood 2006;107:2112-22.

20. Mantovani A, Romero P, Palucka AK, Marincola FM.
Tumour immunity: effector response to tumour and role
of the microenvironment. Lancet 2008;371:771-83.

21. Corrigan CJ, Kay AB. T cells and eosinophils in the
pathogenesis of asthma. Immunol Today 1992;13:501-7.

22. Holgate ST. Pathogenesis of asthma. Clin Exp Allergy
2008;38:872-97.

23. Kline JN, Hunninghake GW. T-lymphocyte dysregulation
in asthma. Proc Soc Exp Biol Med 1994;207:243-53.

24. Zhu Z, Homer RJ, Wang Z, Chen Q, Geba GP, Wang J,
Zhang Y, Elias JA. Pulmonary expression of interleukin-
13 causes inflammation, mucus hypersecretion, subep-
ithelial fibrosis, physiologic abnormalities, and eotaxin
production. J Clin Invest 1999;103:779-88.

25. Kuperman DA, Huang X, Koth LL, Chang GH, Dolganov
GM, Zhu Z, Elias JA, Sheppard D, Erle DJ. Direct effects
of interleukin-13 on epithelial cells cause airway hyperre-
activity and mucus overproduction in asthma. Nat Med
2002;8:885-9.

26. Ito N, Nakamura H, Tanaka Y, Ohgi S. Lung carcinoma:
analysis of T helper type 1 and 2 cells and T cytotoxic
type 1 and 2 cells by intracellular cytokine detection with
flow cytometry. Cancer 1999;85:2359-67.

27. Gillissen A, Wirtz H, Hoheisel G. New perspectives in
GINA Asthma Guideline 2006. Med Klin 2007;102:399-
403. (In German)

28. Nathan RA, Sorkness CA, Kosinski M, Schatz M, Li JT,
Marcus P, Murray JJ, Pendergraft TB. Development of the
asthma control test: a survey for assessing asthma control.
J Allergy Clin Immunol 2004;113:59-65.

29. Schatz M, Sorkness CA, Li JT, Marcus P, Murray JJ,
Nathan RA, Kosinski M, Pendergraft TB, Jhingran P.
Asthma Control Test: reliability, validity, and responsive-

ness in patients not previously followed by asthma spe-
cialists. J Allergy Clin Immunol 2006;117:549-56.

30. Zhou X, Ding FM, Lin JT, Yin KS. Validity of Asthma
Control Test for asthma control assessment in Chinese
primary care settings. Chest 2009;135:904-10.

31. Therasse P, Arbuck SG, Eisenhauer EA, Wanders J,
Kaplan RS, Rubinstein L, Verweij J, Van Glabbeke M,
van Oosterom AT, Christian MC, Gwyther SG. New
guidelines to evaluate the response to treatment in solid
tumors. European Organization for Research and
Treatment of Cancer, National Cancer Institute of the
United States, National Cancer Institute of Canada. J Natl
Cancer Inst 2000;92:205-16.

32. Yamamura M, Modlin RL, Ohmen JD, Moy RL. Local
expression of antiinflammatory cytokines in cancer. J Clin
Invest 1993;91:1005-10.

33. Tang C, Inman MD, van Rooijen N, Yang P, Shen H,
Matsumoto K, O’Byrne PM. Th type 1-stimulating activi-
ty of lung macrophages inhibits Th2-mediated allergic air-
way inflammation by an IFN-gamma-dependent mecha-
nism. J Immunol 2001;166:1471-81.

34. Huang TJ, MacAry PA, Eynott P, Moussavi A, Daniel
KC, Askenase PW, Kemeny DM, Chung KF. Allergen-
specific Th1 cells counteract efferent Th2 cell-dependent
bronchial hyperresponsiveness and eosinophilic inflam-
mation partly via IFN-gamma. J Immunol 2001;166:207-
17.

35. Carmack Taylor CL, Badr H, Lee JH, Fossella F, Pisters
K, Gritz ER, Schover L. Lung cancer patients and their
spouses: psychological and relationship functioning with-
in 1 month of treatment initiation. Ann Behav Med
2008;36:129-40.

36. Barnes PJ. Neuroeffector mechanisms: the interface
between inflammation and neuronal responses. J Allergy
Clin Immunol 1996;98:S73-81; discussion S-3.

37. Distefano M, Riccardi S, Capelli G, Costantini B, Petrillo
M, Ricci C, Scambia G, Ferrandina G. Quality of life and
psychological distress in locally advanced cervical cancer
patients administered pre-operative chemoradiotherapy.
Gynecol Oncol 2008;111:144-50.



43

Th1 Th2 
Th2 Th1 

Th2 
Th2 Th2 

38 

(ACT)

ACT 21.6 0.5 16.5 0.8
38 p < 0.001 ACT 17.3

5.1 22.1 1.8 18 p < 0.01 ACT 
15.8 5.0 11.6 4.2 18 p < 0.001

Th2 
Th1/Th2 

( 2011;34:35-43)

Th2 

99 2 24 99 6 10
333 5

Tel: (03)3281200 8467; Fax: (03)3272474; E-mail: lee4949@ms41.hinet.net


