
Chronic obstructive pulmonary disease (COPD) is a chronic 
progressive disease associated with significant morbidity and 

mortality. The disease is defined by the presence of irreversible air-
way obstruction as measured by spirometry with a post-bronchodi-
lator ratio of FEV1/FVC < 70% (forced expiratory volume in one 
second/ forced vital capacity). The disease is caused by exposure 
to noxious inhaled stimuli, primarily cigarette smoking. Twenty 
percent of adult smokers over the age of 40 years are thought to 
have COPD. The disease is characterized by involvement of the en-
tire respiratory tract, including major airways (chronic bronchitis), 
small airways (bronchiolitis) and lung parenchyma (emphysema). 
Typical symptoms are chronic productive cough and progressive 
dyspnea, which may end in respiratory failure.

Treatment options in COPD include smoking cessation, 
inhaled bronchodilators, inhaled corticosteroids (in selected 
cases), physical activity and pulmonary rehabilitation, oxygen 
supplementation, and respiratory support. In severe cases, vol-
ume reduction procedures, surgical or bronchoscopic, and lung 
transplantation may be considered. Nevertheless, morbidity and 
mortality from COPD remain high, and COPD is the third high-
est cause of death in the Western world [1,2].

In addition to the severe respiratory involvement seen 
in COPD, patients also present with multiple incapacitating 
co-morbidities and associated conditions including cardiovas-
cular disease, metabolic disorders (e.g., diabetes, under- and 
overweight, osteoporosis), and psychological morbidity such as 
depression and anxiety [3]. 

Optimal management for COPD should focus on all aspects 
of the disease. In many countries, treatment is coordinated by 
multidisciplinary teams [4-6]. Despite some controversy re-
garding the effectiveness and cost-benefit of this approach 
[7,8], most of the current literature [9-11], including Cochrane 
reviews [12,13], has shown that a multi-disciplinary approach 
to COPD is associated with significant improvement in patient 
quality of life, exercise capacity, and pulmonary function tests, 
and reduction in acute exacerbations.

Over the last decade, Hadassah Medical Center has operated 
a multidisciplinary program for patients with COPD, the first 
such center in Israel. The program includes pulmonary phy-



sicians, pulmonary nurses, personnel experienced in smoking 
cessation, pulmonary function staff, clinical psychologists, di-
eticians, and a physiotherapy team experienced in pulmonary 
rehabilitation. In this report, we summarize the outcomes in a 
cohort of patients treated at the Hadassah COPD center.

Our objective was to determine whether an integrated mul-
tidisciplinary approach to the treatment of COPD patients im-
proves clinical outcomes.

Demographic and clinical details from a cohort of patients at-
tending the COPD center at Hadassah Medical Center were 
collected and analyzed. Data collected included patient age, 
weight, smoking status, current treatment, co-morbidities, CAT 
questionnaires (COPD assessment tool), pulmonary function 
tests, chest imaging studies, functional status, exercise capacity 
(6-minute walk test [6MWT]), and frequency of exacerbations. 
Follow-up details were recorded following a 6–12 month inter-
vention. Intervention consisted of assessment and treatment by a 
pulmonary physician experienced in COPD, evaluation and ed-
ucation by a specialist COPD nurse, performance of spirometry 
pre- and post-bronchodilators and 6MWT by laboratory techni-
cians, evaluation and monitoring by a dietician and a psycholo-
gist, a personalized smoking cessation program if indicated and 
a pulmonary rehabilitation program. 

We included 154 patients in the analysis. Baseline data are 
presented in Table 1. Mean age was 64 ± 9 years; two-thirds of the 
patients were male; mean weight was 77.3 ± 17.6 kg, body mass 
index (BMI) was 28 ± 6.2. Eleven patients (7.1%) had BMI below 
22 and 12 patients (7.8%) had BMI above 32; 53% of patients 
were current smokers, and only 74% were receiving regular 
treatment for COPD. Mean FEV1 was 1.38 ± 0.62 liters (53% of 
predicted), mean CAT-score was 21.3 ± 8.4, and 6MWT was 319 
meters. The average number of exacerbations in the previous year 
was 1.72 and the number of hospital admissions was 1.07. 

For a sub-group of 75 patients, follow-up data at 6–12 months is 
shown in Table 2. A significant improvement in CAT score of 4 
points was observed: 20.3 before, 16.5 at follow-up, P < 0.001 
[Figure 1]. In 70% of patients, an improvement in symptoms 
and CAT score was observed. For exercise capacity, 6MWT 
improved from 344 to 386 meters, a 42-meter improvement 
(P < 0.001) with two-thirds of patients showing improvement 
[Figure 2]. For pulmonary function, only a modest improvement 
was seen, which did not reach statistical significance (1.39 ± 
0.63 before, 1.47 ± 0.66 after). There was no significant overall 
change in BMI, however, in 11/23 patients with BMI less than 

22 or over 32 there was an improvement in weight toward the 
expected values. Number of smokers at follow-up was only 
21% and number on treatment for COPD increased to 97%. 

COPD is among the leading diagnoses of patients referred 
for pulmonary consultation. In Israel, approximately 20% of 
the adult population smokes [14], and COPD occurs in 20% 
of smokers [1]. Based on this data, the estimated prevalence 
of COPD in Israel is 4–10% of the adult population. The high 
frequency of COPD, together with the complexity of this dis-
ease, pose a major management challenge for general practi-
tioners and pulmonologists. Many of the key components in 
the treatment of COPD are either not readily accessible or are 
beyond the scope or time constraints of the average family 



physician and therefore tend to be overlooked. Smoking ces-
sation is critical, while additional elements such as training 
in the use of inhalers, education about the disease, and di-
etary and psychosocial support are not adequately addressed, 
if at all. COPD is associated with multiple co-morbidities, 
including cardiovascular disease, diabetes, and lung cancer. 
Adequate attention to co-morbidities substantially impacts 
outcome in COPD [15]. A key component in the treatment of 
COPD patients is pulmonary rehabilitation, which has been 
shown to improve quality of life and functional outcomes in 
COPD in these patients [13,16].

Research demonstrates improved outcomes when a multidis-
ciplinary approach is adopted. The Department of Pulmonary 
Medicine at Hadassah Medical Center has established a center 
for the holistic management of COPD. The center offers a com-
prehensive personalized approach to the assessment and treat-
ment of all aspects of the disease. 

The key components of the Hadassah program included: 
  Assessment and treatment by a pulmonary physician ex-

perienced in COPD, a specialist COPD nurse, and labora-
tory technicians who performed pulmonary function tests, 
6MWT, and taught inhaler technique 

  Evaluation by a dietician with emphasis on aspects relevant 
to these patients such as the importance of maintenance of 
muscle mass and avoiding weight gain following smoking 
cessation

  Assessment and follow-up by a clinical psychologist with fo-
cus on psychological and social components of coping with a 
chronic incapacitating disease

  Development of a personalized smoking cessation program, 
including cognitive, behavioral, and medical therapy as re-
quired and a pulmonary rehabilitation program

  Availability of a staff member for all aspects of the program 
and for telephone consultations when needed
In the cohort described in this article, the patients showed 

relatively severe symptoms with high symptom scores and rel-
atively low pulmonary function tests. There were also a high 
number of smokers and patients not receiving treatment for their 
COPD. The patients had a high number of previous exacerba-
tions. This determination is of great concern, considering that 
exacerbation frequency is an important measure of prognosis 
and predictor of mortality. These findings suggest that many 
COPD patients do not receive adequate or effective treatment in 
the community. Reasons for this may include the low awareness 
of this disease in the general population or the relative inacces-
sibility of pulmonary specialists in the community. 

The patients treated at the COPD center showed signifi-
cant improvement in patient-centered outcomes, particularly in 
6MWT and CAT scores. These parameters, as well as percent-
age smokers and adherence to treatment, have shown to impact 
on long-term prognosis, frequency of exacerbations, and reduc-
tion in mortality [17].

Limitations of this study are that it is a single center study with a 
relatively small patient cohort and no control group. 

Management of COPD using a comprehensive individually tai-
lored multidisciplinary approach, like the one established at Ha-
dassah Medical Center, can significantly improve quality of life 
and other important aspects of disease outcome and also impact 
long-term prognosis of the disease.



Many efforts to develop therapies against severe acute 
respiratory syndrome coronavirus-2 (SARS-CoV-2) are 
focused on the interaction between the spike protein, which 
decorates the surface of the virus, and its host receptor, 
human angiotensin-converting enzyme 2 (hACE2). 
Linsky et al. described a de novo design strategy that 
allowed them to engineer decoy proteins that bound to the 
spike protein by replicating the hACE2 interface. The best 

selection of viral mutants that decrease binding is unlikely 

because this would also affect binding to hACE2. A bivalent 

SARS-CoV-2 infection of cells, and protected hamsters 

from a SARS-CoV-2 challenge. The stable decoy has the 

potential for respiratory therapeutic delivery.

Among the coronaviruses that infect humans, four cause 
mild common colds, whereas three others, including the 
currently circulating severe acute respiratory syndrome 
coronavirus-2 (SARS-CoV-2), result in severe infections. 
Shrock and colleagues used a technology known as 
VirScan to probe the antibody repertoires of hundreds 
of coronavirus disease-2019 (COVID-19) patients and 
pre-COVID-19 era controls. They identified hundreds 
of antibody targets, including several antibody epitopes 
shared by the mild and severe coronaviruses and many 

specific to SARS-CoV-2. A machine-learning model 
accurately classified patients infected with SARS-CoV-2 
and guided the design of an assay for rapid SARS-
CoV-2 antibody detection. The study also looked at 
how the antibody response and viral exposure history 
differ in patients with diverging outcomes, which could 
inform the production of improved vaccine and antibody 
therapies.


