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antineoplastic activity by this agent, however. The effect was
achieved without the side-effects that usually accompany
aggressive systemic therapy of cancer.

In view of the limited experience of aerosolised interferon in
malignant disease, dose and schedule was chosen based on
experience in non-neoplastic disorders. Good tolerance suggests
that higher doses of interferon could be used. However, there is
no convincing evidence of dose-dependency of tumour effects
for interferon [15].

The rationale of topical administration of interferon is to
deliver high doses directly at that tumour site. There is no
evidence that this aim is achieved by inhalation. Interferon was
not detected in the serum of 1 patient. In another study of
bronchioloalveolar carcinoma, interferon could be detected in
serum only after the inhalation of doses of 18 MU or more [14].
This suggests absorption and probably use of interferon in lung
tissue. High absorption of inhaled interferon in lung mucosa
has been demonstrated experimentally [10].
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Effect of Inhaled Natural Interferon-alpha on
Diffuse Bronchioalveolar Carcinoma

Vuokko Kinnula, Kari Cantell and Karin Mattson

Six patients with diffuse bronchioalveolar carcinoma confined to the thorax were treated with interferon-alpha by
inhalation. The dose was 1 or 6 MU thrice daily. Therapy was continued until the tumour progressed or bronchial
hyperreactivity became unacceptable. The treatment was not effective.
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INTRODUCTION
BRONCHIOALVEOLAR CARCINOMA (BAC) is a subtype of adenocar-
cinoma of the lung originating from alveolar type II pneumocytes
and/or bronchiolar Clara cells. The common diffuse bilateral
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form is beyond curative surgery, radiotherapy or chemotherapy
[1]. Results with combined radiation and chemotherapy are poor
and progression, which most often occurs within the thorax, is
not prevented. Interferon (IFN) has both antiviral and antitumo-
ral activity. By inhalation, IFN reaches the target cells of
BAC directly, maximizing local tumour effect and minimizing
systemic side-effects. IFN-alpha is partly absorbed after bron-
chial instillation in perfused rabbit lung [2] and after single high-
dose (60 MU) inhalation in man [3}. In a pilot study we have
evaluated the antitumour effect, toxicity and feasibility of using
inhaled natural IFN-alpha in patients with diffuse BAC.
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PATIENTS AND METHODS

Eligibility criteria included: confirmed diagnosis of diffuse
BAC confined to the thorax, no previous radiotherapy to the
reference lesions, age under 70, Karnofsky score of at least 60%
and pulmonary function adequate to undergo inhalation therapy
(forced vital capacity 50% or more of predicted). Natural IFN-
alpha (Finnferon-alpha, Finnish Red Cross) was administered
with a dosimeter-equipped jet nebulizer delivering particles
with a mass median diameter of 1.6 pm (Spira Electro 4,
Himeenlinnan Tyo6keskus) after dilution in 1 ml 0.9% NaCl
(pH 7.4). 1 ml of the solution was nebulized during the first
0.6 s of consecutive inspirations during normal breathing. The
dose of IFN was 1 or 6 MU three times a day and treatment
was continued until the tumour progressed or toxicity was
unacceptable.

Patients were evaluated for response by chest X-rays and
computerized tomography monthly. Toxicity was graded
according to WHO guidelines. Pulmonary and other toxicities
were monitored by serial measurements of peak expiratory flow
rate (PEFR) three times a day and spirometric indices; diffusing
capacity; electrocardiagram (ECG); weekly blood counts and
blood biochemistry. Serum interferon levels were measured by
vesicular-stomatitis virus plaque reduction in HEp2 culture.
Measurements were done before the start of treatment, at least
every fourth week during treatment and once after discontinu-
ation. Quality of life was assessed on a visual analogue scale [4].

RESULTS

Table 1 shows the clinical characteristics of the patients, IFN
doses and duration of treatment. With the exception of patient
3, all were smokers or ex-smokers, had chronic bronchitis and
had had bronchedilator treatment before the beginning of
IFN therapy. In patient 1 no side-effects were observed, but
treatment was discontinued after 5 weeks because of progressive
disease. In patient 2, the thrice daily dose of 1| MU was increased
to 6 MU after 16 weeks and discontinued after 2 days because
of dyspnoea, wheezing and decrease in PEFR. Tumour response
was classified as stable disease at discontinuation of IFN. Patients
3-6 inhaled an initial dose of 6 MU but treatment had to be
stopped due to progression and side-effects after 2—4 weeks.

Side-effects of inhaled IFN included coughing and dyspnoea
starting within 3-6 h of inhalation. PEFR decreased from
pretreatment recordings, especially in patient 3 (Fig. 1). Vari-
ations over 15% in daily PEFR were recorded in the other

Table 1. Clinical characteristics of patients, IF N doses and duration

of IFN treatment
IFN

Patient No. (MU thrice Duration of treatment
(sex/age)* daily) (weeks)
1M(54) 1 5
2 M (60) 1

6 } 16.3+
3F(60) 6 4
4M(55) 6 4
SM(64) 6 2
6 F(50) 6 35

*Patients 2 and 4-6 also had chronic obstructive pulmonary disease and
patient 4 also had diabetes mellitus.
11 MU thrice daily for 16 weeks and 6 MU thrice daily for 2 days.
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Fig. 1. PEFR during and after inhaled IFN-alpha (patient 3).

patients, irrespective of ongoing bronchodilator treatment. In
patient 3 forced expiratory volume in 1s decreased from 2.2 |
(80%) before treatment to 1.6 1(59%) after treatment, increasing
to 2.0 1 (75%) during oral steroid therapy started after the
discontinuation of IFN. None of the patients experienced fever
or chills. No changes occurred in white blood cell count, platelet
count or liver transaminase or creatinine levels. No significant
ECG changes were observed. IFN was never detected in the
serum.

The administration of IFN by inhalation with our device was
feasible on an outpatient basis and was well accepted by the
patients,

DISCUSSION

Previous clinical single-agent studies of parenteral IFN-alpha
or IFN-beta for non-small cell lung cancer have been negative
[5]. In combination therapy IFN-alpha has enhanced radiation
effects in the treatment of small cell lung cancer [6]. Inhaled
natural IFN-alpha was not active against diffuse BAC in our
patients.

The dose-limiting toxicity in our study was bronchial hyperre-
activity and/or bronchoconstriction despite the physiological pH
of the inhaled solution and optimal particle size. Impurities of
the natural crude IFN preparation may be the cause of the local
toxicity. Although we consider this unlikely, similar investi-
gations should be done with recombinant pure interferons,
possibly combined with prophylactic supportive bronchodilator
treatment. Inhaled IFN may have a role in the prophylaxis or
treatment of lower respiratory tract virus infection. A nasal IFN
spray had a prophylactic effect in rhinovirus infection.
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