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recently described chromosomal abnormalities in prolifer-
ative pulmonary lesions in a patient with germline  BMPR2  
mutation, which might represent genetic events possibly 
responsible for cell overgrowth. Nemenoff and colleagues  6   
demonstrated that mice with a  Pten  depletion in smooth 
muscle cells exhibited PASMC hyperplasia, right ventricular 
hypertrophy, pulmonary vascular remodeling, and histopa-
thology consistent with PAH. Moreover, the normal func-
tion of PTEN is to inhibit platelet-derived growth factor 
receptor (PDGFR) signaling. PDGFR activates the RAS/
mitogen activated protein kinase   signaling pathway impli-
cated in cell overgrowth and apoptosis. Interestingly, it has 
been shown that PDGFR was overexpressed in small pul-
monary arteries of patients with PAH,  7   and its activation 
promoted the proliferation and the migration of PASMCs.  3   
Thus, we can hypothesize that mutations in the  PTEN  
gene may play a role in the development of PAH in the 
present case by promoting the activation of the PDGFR. 

 In the present case, the association of PAH with Cowden 
syndrome could be fortuitous, and PAH could be only 
due to anorexigen exposure. Our patient was exposed to 
a 1-year dexfenfl uramine intake 20 years before the onset 
of the fi rst PAH symptoms. The anorexigen exposure, par-
ticularly to fenfl uramine derivatives taken for  .    3 months, 
is known to be a defi nite risk factor for PAH.  8   Although 
the majority of dexfenfl uramine-associated PAH occurred 
within the year following the drug exposure, several cases 
of PAH have been described many years later, but in 
these cases the implication of anorexigen exposure for 
the development of PAH is impossible to demonstrate.  8   
The rare occurrence of PAH after anorexigen exposure, 
the delay between anorexigen intake and the onset of fi rst 
PAH symptoms, the low prevalence of Cowden syndrome 
(one in 200,000), and the role of  PTEN  in cell functions 
and vascular remodeling in experimental models suggest 
a potential link between Cowden syndrome and PAH. 

 In conclusion, to our knowledge, this is the fi rst reported 
case of PAH in a patient with Cowden syndrome. How-
ever, the  PTEN  mutation alone is likely insuffi cient to lead 
to PAH; it can be hypothesized that  PTEN  mutations may 
be a predisposing factor for the development of PAH, and 
anorexigen exposure may be a potential trigger.    
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           Asthma Unmasked With Tumor 
Necrosis Factor- a -Blocking 
Drugs 

     Laurent     Guilleminault  ,   MD    ;     Philippe     Carré  ,   MD    ; 
    Frédérique     Beau-Salinas  ,   MD    ;     Camille     Taillé  ,   MD, PhD    ; 
    Philippe     Dieudé  ,   MD    ;     Bruno     Crestani  ,   MD, PhD    ;   
    Patrice Diot  ,   MD, PhD  ; and   Sylvain Marchand-Adam  ,   MD, PhD                  

  We report fi ve cases of asthma unmasked by anti-
tumor necrosis factor (TNF)- a -blocking drugs. Asthma 
symptoms appeared within an average of 4 months 
(range 1-24 months) after starting the anti-TNF- a  
treatment for infl ammatory disease. The patients did 
not appear to be predisposed to asthma except for 
one patient who had asthma during childhood. Four 
patients stopped anti-TNF- a -blocking drugs with an 
improvement of symptoms within 1 to 5 months. In 
the patient with a history of childhood asthma, respi-
ratory symptoms recurred when another anti-TNF- a  
therapy was started. Asthma control was achieved 
with inhaled steroids, allowing anti-TNF- a  treatment to 
continue. The biotherapy was maintained for the fi fth 
patient in association with inhaled steroids. The path-
ophysiologic mechanisms are unknown but are prob-
ably more complex than the T helper 1/ T helper 2 
imbalance suggested in the literature, and further stud-
ies are required.     CHEST 2011; 140(4): 1068 – 1071   

  Abbreviations  :     BHR   5    bronchial hyperresponsiveness    ;    Th   5 
   T helper    ;    TNF   5    tumor necrosis factor     

     Case Reports 

 Tumor necrosis factor (TNF)- a  has been implicated 
in asthmatic airway infl ammation  , which makes this 

cytokine a potential therapeutic target for treating some 
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subjects with asthma.  1   We report the cases of fi ve patients, 
three men and two women, who developed intermit-
tent (three patients) or persistent (two patients) asthma 
after starting anti-TNF- a  treatment of infl ammatory dis-
eases (three rheumatoid arthritis, one Crohn’s disease, 
and one ankylosing spondylarthritis). All patients gave their 
written informed consent for inclusion in this report. 

 The characteristics of patients are summarized in  Table 1 . 
Mean age was 35 years (range 19-66 years). One patient 
(patient 1) was a former smoker (20 pack-years). TNF- a -
blocking drugs were infl iximab in patients 3, 4, and 5, and 
etanercept and adalimumab in patients 1 and 2, respec-
tively. Patient 3 received infl iximab and then adalimumab. 
Anti-TNF- a  treatment was used in combination with 
methotrexate in patient 2 and azathioprine in patient 3. 
Patients 1 and 5 received prednisone 10 mg/d   associated 
with methotrexate and azathioprine, respectively, as part 
of the treatment of the infl ammatory disease.     

 Wheezing and dyspnea appeared within an average of 
4 months (range 1-24 months) after beginning the anti-
TNF- a  treatment. None of the patients presented with 
acute severe asthma. None of them had blood eosinophilia 
or rhinosinusitis during anti-TNF- a  treatment. Patients 2 
and 4 reported a past history of familial atopy. Patients 3 
and 5 had a personal atopy with sensitization to airborne 
allergen. Lung function tests, performed after the onset 
of the respiratory symptoms, were normal in patients 1, 2, 
and 5 (with intermittent asthma). Only patient 2 was tested 
for bronchial hyperresponsiveness (BHR), and the test 
was positive with a provocative dose causing a 20% 
reduction in FEV 1  in 1 s of 173  m g. Lung function tests 
revealed airway obstruction in patients 3 and 4 with persis-
tent asthma (FEV 1  80% predicted and 51% predicted, 
respectively). In patient 4, reversible criteria were not met 
(FEV 1  increased from 2,960 mL to 3,140 mL, ie, by 8%). 
He had never smoked, had not been exposed to any signif-
icant air pollution, and had never previously suffered from 
dyspnea. Patient 3 had a reversible obstruction with pre-
bronchodilator FEV 1  of 2,660 mL and postbronchodilator 
FEV 1  of 3,180 mL (19.5% increase). This patient reported 

having asthma when she was a child, but she had been 
asymptomatic for  .    5 years. This patient tested positive to 
dust and cat hair on a prick test  , but she did not have a cat 
at home. Patient 5 had positive prick-test reactions to dust 
mites, cockroaches, and wormwood. Prick tests using anti-
TNF- a  were negative in four patients (patients 1, 2, 3, and 5). 
Total serum IgE levels, assayed before starting asthma 
treatment, were within the normal range in all patients 
(3-40 IU  /mL). High-resolution CT scan of the lung was 
normal in all patients. 

 Respiratory treatment involved inhaled steroids in 
cases 1, 2, and 4 and an association of inhaled steroid and 
long-acting  b  2 -agonist in cases 3 and 5. Steroid dosage for 
asthma control ranged from 500  m g/d to 2,000  m g/d of 
beclomethasone equivalent. The anti-TNF- a  treatment 
was stopped in patients 1, 2, 3, and 5 because of the emer-
gence of asthma symptoms. The symptoms disappeared 
within 1 to 5 months. In patient 4 with persistent asthma 
(FEV 1  51%), inhaled corticosteroid treatment was initiated 
and anti-TNF- a  treatment was maintained with improve-
ment of asthma symptoms. Patient 3 initially stopped 
treat ment with infl iximab, but the infl ammatory disease 
relapsed. Adalimumab was introduced 6 months after stop-
ping infl iximab. After three infusions, dyspnea and wheeze 
occurred. Spirometry demonstrated a nonreversible bron-
chial obstruction (an FEV 1  increase of 190 mL, ie, 7%). 
As anti-TNF- a  was considered mandatory to treat the 
infl ammatory bowel disease, the patient remained on bio-
therapy associated with inhaled steroids, which controlled 
the asthma symptoms. 

 The clinical and pulmonary function test follow-up of 
these patients ranged from 3 to 5 years after the asthma 
diagnosis. As there were no relapses of respiratory symp-
toms during this period, the follow-up did not include any 
further CT scans. 

 Lung function tests, performed on average 3 years after 
stopping anti-TNF- a  treatment, showed normal FEV 1  and 
FEV 1 / FVC   in patients 1, 2, and 5. BHR was screened in two 
patients. Patient 1 had no BHR after stopping anti-TNF- a , 
but these data were not available during anti-TNF- a  treat-
ment. BHR persisted in patient 2 with q provocative 
dose causing a 20% reduction in FEV 1  in 1 s   at 300  m g 
(compared with 173  m g during anti-TNF- a  treatment). 
During anti-TNF- a  treatment, airway obstruction per-
sisted in patients 3 and 5, with FEV 1 / FVC of 65% and 
66% and FEV 1  of 76% and 51%, respectively. Reversibility 
criteria were not met for either patient. 

 The diagnosis of asthma was made on the basis of 
recurrent wheezing, breathlessness, and coughing, in 
accordance with the defi nition of the American Thoracic 
Society.  2   Only one patient had a history of smoking, and 
none of the patients had any other detectable underlying 
respiratory disease.   

 Discussion 

 The causality of anti-TNF- a  in respiratory symptoms 
can be evaluated on the basis of the classic pharmaco-
logic imputability criteria using the model suggested by 
Edwards and Aronson.  3   Asthma symptoms appeared after 
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introduction of anti-TNF- a  in patients who did not appear 
to be predisposed to the disease. One patient had presented 
with asthma symptoms  .    5 years prior to beginning anti-
TNF- a  treatment. No other causes of dyspnea were found, 
and the hypothesis of bronchiolitis was ruled out by high-
resolution thoracic CT scan, which was unremarkable. Dif-
fusing capacity of lungs for carbon monoxide was available 
in three patients and was normal. No relapse of asthma 
occurred in the years following the diagnosis, whereas the 
rheumatologic and digestive infl ammatory diseases per-
sisted, ruling out the hypothesis of a link between respira-
tory disease and the underlying infl ammatory disease. 

 The frequency of asthma under anti-TNF- a  treatment 
in our patients is estimated at 0.74%, as calculated by the 
number of cases compared with the number of patients 
treated with anti-TNF- a  in our hospital. This frequency 
is in line with data from pivotal trials of anti-TNF- a  
(0.3%-1.7%). However, we believe that the frequency may 
be underestimated because only patients followed up by 
pulmonologists are reported. Our observations are consis-
tent with other anecdotal reports in the literature.  4 - 6   

 As suggested previously, only one patient in our case 
series had a history of smoking, which contrasts with the 
previous case series published by Dubey et al.  5   In that 
article, only one patient was a nonsmoker and six were 
former or current smokers. Tobacco is a confounding factor 
for asthma. It is diffi cult to draw a conclusion from a small 
series of patients, but our case series does not support 
the hypothesis that tobacco is a risk factor for asthma in 
patients receiving anti-TNF- a . 

 The pathophysiologic mechanisms of asthma unmasked 
by anti-TNF- a  are unknown, but several hypotheses can be 
put forward. Our cases make the hypothesis of an allergic 
reaction to anti-TNF- a  unlikely. No skin or anaphylac-
tic symptoms were observed after anti-TNF- a  treatment. 
Bennett et al  4   suggested an involvement of T helper 
(Th) 1/ Th2 balance in the side effects of anti-TNF- a , with 
a Th1 cytokine decrease, allowing Th2 to be expressed, 
leading to asthma symptoms. However, this mechanism is 
also not consistent with the low IgE rate in our patients. 
Immune mechanisms may be more complex than the 
simple Th1/ Th2 balance, and two hypotheses could be con-
sidered. Th17 cells, which have been demonstrated to play 
a role in asthmatic airways,  7   might be involved in asthma 
unmasked by anti-TNF- a . TNF- a -blocking drugs might 
also decrease immunity, playing a role in asthma onset.  8   
Anti-TNF- a , associated with methotrexate or azathioprine 
use, could worsen viral infection known to exacerbate 

asthma.  9   Indeed, the induced immunodefi ciency could 
lead to a virus cytopathogenic effect in patients with defi -
cient innate immunity. At the same time, release of other 
proinfl ammatory mediators secondary to TNF- a  inhibition 
might damage respiratory epithelial cells. 

 To better understand the relationship between anti-
TNF- a  and the onset of asthma, a prospective follow-up of 
patients receiving this treatment, including immunologic 
and virologic tests, might be considered. In cases of severe 
asthma, anti-TNF- a  withdrawal should be considered, 
whereas anti-TNF- a  may be maintained in milder cases 
of asthma controlled by steroid inhalation.    
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