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(29%) compared to our study population, as well as a 
higher proportion of male patients (42% versus 17% 
in our study), with no significant difference in BMI 
distribution for male and female patients. 

Our study also revealed that Asian race was 
significantly associated with a lower BMI when 
controlling for other variables.  There has been much 
debate and controversy over implementing ethnicity-
specific BMI parameters to define being overweight 
and obese, specifically in Asian nations where lower 
BMIs would be considered overweight or obese 
as compared to the classifications used in white 
patients.47 One strategy would be to recategorize 

Asian patients in our study by ethnicity specific 
BMI categories, if known.  Overall, patients of Asian 
race from our study comprised a small percentage 
of our sample size (n=27, or 5.4%). Our initial study 
question stemmed from the hypothesis that the U.S. 
population may show different trends with relation to 
BMI compared to other populations that have been 
studied.  These results suggest that the Asian patients 
with bronchiectasis might be distinctive within the 
U.S. population, and may explain why the results from 
our predominantly white study population differ from 
the results of Qi et al.24    

We also hypothesized that other factors would 
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influence BMI.  Infections clearly play a role in 
bronchiectasis severity and disease course over time, 
with several studies showing that chronic infection 
with P. aeruginosa has been associated with increased 
exacerbation frequency and hospitalizations, and 
decreased quality of life.35,36,48  This study also 
confirmed the association of infection with P. 
aeruginosa and increased exacerbation frequency 
in patients with stable BMI.  However, despite the 
clinical importance of Pseudomonas infection, the 
data from this study did not show any relationship 
between the presence of Pseudomonas and nutrition 
status. 

In addition to P. aeruginosa, mycobacterial 
infection is a common problem in patients with 
bronchiectasis.9,49,50  Studies have shown that 
in patients with NTM, having a lower BMI was 
associated with increased clinical deterioration and 
radiographic progression.51,52 Our study did not, 
however, show any differences in BMI distribution 
between patients with and without NTM. That is to 
say, the majority of patients fell within the normal BMI 
category regardless of NTM status (defined as either 
a reported history of pulmonary NTM disease and/
or one or more NTM isolates in respiratory specimen 
cultures at baseline, which may not reflect clinically 
significant NTM infection).  The “First Look at the U.S. 
BRR” study reported that patients with bronchiectasis 
and NTM had lower BMIs on average compared to 
other patients with bronchiectasis without NTM, 
although both groups did fall within the normal 
BMI range.9  Thus, using BMI categorization rather 
than absolute BMI number may account for why our 
study did not appreciate a statistically significant 
difference between patients with NTM and patients 
without NTM.

Compared to the stereotype of the tall, thin, female 
patient with bronchiectasis, there were more male 
patients represented in the overweight and obese 
categories.  In addition to Asian race, cumulative 
odds regression analysis revealed that female sex 
was also significantly associated with low BMI when 
controlling for other variables. 

As alluded to previously, in addition to looking at the 
cross-sectional data, we examined the longitudinal 
BMI data from those patients with at least 5 years 
of follow-up visits.  We postulated that patients with 
a decline in BMI (as defined by a change in BMI 
category – for example, from normal to underweight; 

and separately defined by an absolute change in BMI 
by an increase or decrease in >2kg/m2) would have 
increased markers of disease severity as compared to 
patients whose BMI remained stable, or probably less 
commonly, increased.   Surprisingly, our data revealed 
that, for the majority of patients, BMI remained stable 
by absolute BMI number and by BMI category. This 
suggests that either patients with bronchiectasis 
have a more stable nutritional status that one might 
expect, or that a longer period of study and/or larger 
sample size may be required to see differences in 
nutritional status and disease outcome measures.  
The small subset of patients that did have a decline 
in weight may represent an important sub-endotype 
within bronchiectasis, warranting further evaluation 
with larger numbers of patients.

Limitations of the study include the challenge 
of incomplete data in the setting of a retrospective 
longitudinal study, which limited the sample size.  
We attempted to compare patients who had missing 
data to those who had complete data, to verify that 
there was not a systematic issue of attrition bias, 
bearing in mind that limitations of the data collection 
methodology means that the exact reason that data 
were missing is unknown. As previously noted, 
restricting the patient population to only those with at 
least 5 years of follow up data rather than all patients 
with baseline data did limit the number of patients 
we included in the study and may have introduced 
selection bias; however, for this initial study we 
wanted to evaluate the change in nutritional status 
over time. The potential of selection bias remains, as 
our subgroup may have differences from the larger 
U.S. BRR study population given differences seen in 
exacerbation frequency between the 2 groups.9  As 
documented deaths were low in this study, we are not 
able to draw conclusions regarding mortality, and 
our retrospective longitudinal study approach was 
not intended to examine this question.  As data were 
obtained from patients from tertiary institutions, 
these results may not be generalizable.  While multi-
center studies allow for larger study populations to be 
enrolled, the potential for heterogeneity of practices 
between institutions exists. Another limitation 
which had the potential to influence the findings is 
the exclusion of patients with IBD; however, they 
comprised a small portion of the registry population 
(3%) as a whole and a similarly small number in our 
study population.
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As the bronchiectasis community continues to 
learn more about the disease and patient endo/
phenotypes, further elucidation of the mechanism 
and pathophysiology of disease outcomes and their 
interrelatedness is important, especially in the context 
of the development of new therapies.  BMI is only one 
surrogate for describing a patient’s complex state of 
nutrition.  It does not account for body shape variations 
and composition (such as muscle mass and adipose 
tissue distribution).33 The loss of muscle mass, rather 
than loss of fat, has been implicated as the driver of 
worse outcomes in patients with COPD.34,45,46 Thus, 
future studies may need to address other measures to 
better define nutritional status and body composition, 
such as bioelectrical impedance, dual-energy X-ray 
absorptiometry, CT, and magnetic resonance imaging 
that can describe fat-free mass.33,53 For example, 
fat-free mass is one measure which was found to 
better correlate with nutritional status in a subset 
of patients with bronchiectasis requiring long-term 
oxygen.32 C-reactive protein  and other markers of 
inflammation are also of interest as far as interplay 
between nutritional status and disease outcomes 
in respiratory illness, including bronchiectasis.23  
These remain important avenues of investigation, 
as ultimately, among other therapies, nutritional 
interventions might offer opportunities for benefit in 
the disease over time. 

Future directions for study, which have the 
potential to overcome some of the limitations of 
this initial registry study, include longer follow-
up intervals, larger sample sizes, and broadening 
patient inclusion criteria to incorporate patients with 
lung transplantation or other underlying conditions 
such as IBD.  Additionally, as the U.S. BRR continues 
to grow and as, for example, more data on patients 
with NTM lung disease become available, it should 
prove advantageous to re-examine the role of NTM 
infection and nutrition.  Ideally, one would like to 
evaluate patients who met American Thoracic Society 
criteria for NTM requiring treatment. Therapies for 
NTM may have a variety of side effects, including 
gastrointestinal symptoms which potentially have 
an impact on nutritional status.54  Another direction 
for future study would be to evaluate rates of 
Pseudomonas acquisition from baseline over time 
in patients with declining weight compared to those 
with stable or increasing weight. Studies using more 
advanced methodology to evaluate nutritional status 

should be quite informative.  Ongoing investigation 
of nutrition in European populations, building on the 
role of BMI as part of the BSI, and other populations 
across the globe may help elucidate suggested 
differences in nutritional status by race.  

In conclusion, this study shows that the majority 
of patients with bronchiectasis in the United States  
are of normal BMI.  Although underweight patients 
with bronchiectasis have lower lung function than 
normally nourished or overweight patients, lower 
BMI does not appear to relate to other markers of 
disease severity in this patient population.  Gender 
and race seem to independently influence nutritional 
status of patients with bronchiectasis.  Larger sample 
sizes and longer study periods, along with more 
refined techniques to measure nutritional status and 
body composition, are needed to further evaluate the 
role of nutrition in bronchiectasis. 
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