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Effect of bariatric surgery on lung function and asthma
control after 8 years of follow-up

Jan Witte, M.D.,! Harman Singh, M.D.,! Yasemin Turk, M.D., Ph.D.,!
Astrid van Huisstede, M.D., Ph.D.,'> Erwin Birnie, Ph.D.,?® Pieter Hiemstra, M.D., Ph.D.*
Jasper Kappen, M.D., Ph.D.,'* and Gert-Jan Braunstahl, M.D., Ph.D.}”

ABSTRACT

Background: Bariatric surgery has a proven beneficial effect on asthma symptoms and lung function in patients with class
III obesity and asthma. The effects of bariatric surgery on asthma control and small airway function persist for at least 12
months after bariatric surgery. However, long-term follow-up data are lacking.

Objectives: To evaluate the very-long term effects of bariatric surgery on asthma symptoms and lung function.

Methods: In a prospective, longitudinal follow-up study, we planned an 8-year follow-up visit for patients previously
included in the OBAS 1.0 trial, which evaluated the effects of bariatric surgery on asthma control and lung function in
patients with asthma and class I1I obesity in The Netherlands.

Results: Fifteen of 78 patients from the OBAS trial completed the 8-year follow-up visit. Nine patients underwent bariatric
surgery, and six patients did not. After 8 years of follow-up, asthma control (Asthma Control Questionnaire [ACQ] score at
12 months of 0,4 versus an ACQ score of 0.7 at 8 years of follow-up; p=0.075) and small airway function (Rs-Ryo (fre-
quency-dependent resistance at 5Hz-20Hz); score at 12 months of 0,25 versus an ACQ score of 0.07 at 8 years of follow-up;
p =0.345) remained clinically stable compared with 12 months of follow-up. Patients who underwent bariatric surgery had a
statistically significant weight regain between 12 months of follow-up and 8 years of follow-up (median [interquartile range]
body mass index 30.2 kg/m’ [23.9-43.4 kg/m?] versus 32.3 kg/m* [24.0-36.4 kg/m*]; p=0.025). However, the impact of
weight regain on asthma control, and asthma quality of life was clinically insignificant (ACQ, B (regression coefficient) =

0.04; 95% Confidence Interval [0.02; 0.06]; p <0.001; and AQLQ; B =—-0.04 CI [-0.07; -0.009]; p=0.013).
Conclusion: These results emphasize the importance of bariatric surgery in treating obesity-related asthma.

(Allergy Asthma Proc 44:165-170, 2023; doi: 10.2500/aap.2023.44.230009)

besity is associated with an increased risk of

developing asthma.! This obesity-related asthma
phenotype is difficult to control and less responsive to
standard asthma therapy.>™ The pathophysiology of
this phenotype is not fully understood, although me-
chanical and inflammatory factors have been sug-
gested.”” We previously (OBAS trial, NTR3204)
demonstrated that weight loss by bariatric surgery
improves asthma control by increasing lung function
and reducing airway hyperreactivity in the short term
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(up to 12 months).'% So far, long-term data after bari-
atric surgery are not available. Here, we complement
our previously published short-term data with 8-year
follow-up data, which focused on asthma symptoms,
lung function, and body mass index (BMI)."

METHODS

Study Design

This prospective longitudinal follow-up study was
conducted at a center of excellence for asthma
and chronic obstructive pulmonary disease in The
Netherlands.! The study protocol and 1-year follow-
up results of the OBAS 1.0 trial have been pub-
lished." The follow-up study (OBAS 1.1) was open
for inclusions between November 2017 and June 2018.
All participating patients gave written informed consent.

The study protocol was approved by the medical
ethics committee (Toetsingscommissie Wetenschappelijk
Onderzoek Rotterdam e.o. 2017-69; Netherlands Trial
Register NL.62822.101.17)

Study Patients

Two groups of patients from the OBAS 1.1 study
were invited for an 8-year follow-up visit: patients
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with asthma who underwent bariatric surgery (BS
group) and those with asthma who did not undergo
bariatric surgery (NBS group).'"” The inclusion and
exclusion criteria of the OBAS 1.0 trial'® have been
reported. Patients were excluded from the study if
they were pregnant, were initially included in the non-
asthma control group, or were initially included in the
NBS groups but had undergone bariatric surgery
between the 12-month and 8-year visits. All the
patients received usual care according to Global
Initiative for Asthma (GINA) guidelines12 between
the OBAS 1.1 trial and this 8-year follow-up trial.

Outcomes

The study’s primary end point was the score
change in the Asthma Control Questionnaire (ACQ)
and Asthma Quality of Life Questionnaire (AQLQ)
between 12 months and 8 years of follow-up after
bariatric surgery.'>'* Secondary study parameters
were lung function, airway resistance, physical activ-
ity, and obesity parameters.

Assessments. Description of pulmonary function tests
(spirometry, lung volumes, exhaled nitric oxide,
impulse oscillometry), questionnaires (ACQ and AQLQ),
measurements of physical activity, and laboratory tests
were described in the previous study."’

Statistics

For the comparison between the two groups at base-
line, the independent samples median test for scaled
data or the y? test or Fisher exact test were used. For all
groups, 12-month follow-up data were compared with

8-year follow-up data by using the related-samples
Wilcoxon rank test. The impact of bariatric surgery and
asthma on the outcomes over time (baseline, 12 months;
follow-up, 8 years) was studied by using repeated
measurements analysis (linear mixed modeling). For
the impact of BMI on ACQ and AQLQ scores, and lung
function, BMI was included as a covariable instead of
bariatric surgery in the repeated-measurements analy-
sis. Paired data for scale variables are expressed as me-
dian (minimum-maximum), and categorical variables
are expressed as percentages. All analyses were per-
formed by using SPSS V.25.0 software. Results were
evaluated at 95% confidence interval (CI) at a two-sided
significance threshold of p <0.05.

RESULTS

Of the 78 patients who had a completed follow-up of
12 months in the initial study of OBAS 1.0, 15 patients
with asthma (6 in the NBS group and 9 in the BS
group) could be included in the study (Fig. 1). The base-
line characteristics of the patients are shown in Table 1.
The study’s main findings are summarized in Fig. 2 and
Table 2.

Asthma Control and Asthma Quality of Life

In all the groups, the improvements in ACQ scores
at 1 year were still present after 8 years (Fig. 2 g;
Appendix A). The median AQLQ score after 8 years
was significantly lower in the BS group versus 12
months (6.2 versus 6.7; p =0.030). However, the median
change was not clinically relevant (A AQLQ score —
0.34 versus MCID of 0.5). There was no difference in
ACQ and AQLQ scores was observed between the BS

78 subjects at baseline

study (n=36)
Pregnant (n=1)

(n=2)

(n=7)

Subjects excluded (n=45):
Did not want to participate in the

Underwent surgery after OBAS 1.0

Could not be contacted/invited for
participation (n=6)
Non-asthma group excluded

26 subjects motivated to
participate in study

Subjects excluded:

Did not show up for visit (n= 11)

Complete data of 15
subjects available
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Figure 1. Flowchart of study participants.
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Table 1 Baseline characteristics

Baseline 8-Year Follow-up
NBS + Group BS + Group NBS + Group BS + Group
Characteristic (n=12) (n=27) (n=06) n=9

Women, % 91.7 74.1 83.3 77.8
Non-white ethnicity, % 25.0 14.8 0.0 11.1
Age, median (minimum-maximum), y 33 (2045) 36 (19-48) 41 (28-53) 49 (33-56)
Smoking status, %

Never smoked 75.0 55.6 83.3 50.0

Smoked in history 16.7 11.1 16.7 12.5

Current smoker 8.3 33.3 0.0 37.5
Age of onset of asthma as child, % 75 33 66.7 33.3
Inhaled corticosteroids, % 21.4 17.2 66.7 11.1

NBS = No bariatric surgery and asthma; A = Asthma; BS = bariatric surgery and asthma.

and NBS groups (ACQ score, 8 043 [95% CI, -1.2;
0.35], p=0.255; and AQLQ score, 8 0.11 [-0.69; 0.91],
p=0.780) (Fig. 2 a, b). Both ACQ and AQLQ scores were
significantly associated with BMI during follow-up.
However, the impact was minimal and not clinically rel-
evant. (for ACQ score, 8 0.04 CI [0.02; 0.06], p <0.001; for
AQLQ score, 8 —0.04 CI [-0.07; -0.009], p =0.013) .

Lung Function

After 8 years, the median forced expiratory volume
in the first second of expiration (FEV; post broncho-
dilator) in the BS group was significantly higher
compared with the median FEV; at 12 months. In
addition, the median FEV; in the BS group was sig-
nificantly higher compared with the NBS group dur-
ing 12 months of follow-up (8 -11.28 [-20.34; -2.21];
p=0.020) (Fig. 2 ¢). A higher BMI was significantly
associated with a lower FEV; (B -0.59 [-0.97; —-0.21];
p=0.003). No difference was observed in changes of
FEV,/forced vital capacity (FVC) between asthma
groups (B =-0.09 CI (-1.91;2.09); p =0.924) over time
(Fig. 2 d). No significant association was found
between BMI and FEV,/FVC (B = -0.14 CI (-0.29;
0.02); p=0.080). The improvement in small airway
function (Rs-Rypp) in the first 12 months after surgery
persisted after 8 years of follow-up. Moreover, the
Rs-Ryp in the patients with asthma who underwent
bariatric surgery was significantly lower during 8
years of follow-up compared with patients with
asthma who did not undergo bariatric surgery (8 =
-0.08 CI (0.004; 0.16); p=0.041) (Fig. 2 e). In addition,
R5-Ryo was significantly associated with BMI (B8 =
0.006 CI (0.004; 0.008); p <0.001).

Body Composition

After 8 years, the median BMI was significantly
higher compared with 12 months of follow-up in the
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BS group (Appendix A). However, 8 years after bari-
atric surgery, the BMI was still significantly lower
compared with the BMI before surgery (45.1 kg/m?
versus 32.3 kg/m?% p=0.012). In the BS group, the
percentage of fat mass increased significantly
between the 1-year and 8-year visits (36.0% versus
42.9% (36.0% at the 1-year visit versus 42.9% at the 8-
year visit), p=0.018), whereas the absolute increase
in fat mass did not reach statistical significance (31.3
kg versus 39.6 kg (31.3 kg at the 1-year visit and 39.6
kg at the 8-year visit); p=0.063). Patients with
asthma who underwent bariatric surgery had a per-
sistent lower BMI during 8 years of follow-up com-
pared with patients with asthma who did not
undergo bariatric surgery (8 = -12.35 CI [-15.93;
—8.77]; p<0.001).

Activity

Despite the initial increase in total daily steps at 12
months after bariatric surgery, the median of total
daily steps in both bariatric groups was lower at 8
years compared with 12 months of follow-up. This dif-
ference was not statistically significant, nor did we
observe statistically significant differences in the total
number of steps between the BS and NBS groups in
the multivariable analysis (Fig. 2 g).

DISCUSSION

We demonstrated that the positive effects of bariat-
ric surgery on asthma-related outcomes in patients
with class III obesity and asthma persisted 8 years af-
ter surgery. Asthma control in both groups remained
stable during 8 years of follow-up after bariatric sur-
gery, and, although there was a decrease in asthma-
related quality of life in the BS group, this was not
clinically relevant. This is interesting, because, in our
first paper on this topic, we noted that the ACQ score
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promptly improved in both groups (BS and NBS
groups) after inclusion, whereas the AQLQ score
improved in the BS group only.'"” In a previous
study, increased BMI was associated with lower
(worse) AQLQ scores.'® Therefore, the significant
increase in AQLQ scores in the BS group was most
likely caused by weight loss, which eventually leads
to a higher health-related quality of life. Subseq-
uently, we postulated that weight regain after bari-
atric surgery might worsen the AQLQ score. It did,
but the absolute change was not clinically signifi-
cant (AQLQ B= -0.04 CI [-0.07; -0.009]; p = 0.013),
which suggests that other health-related factors
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no bariatric surgery and asthma; BS =
bariatric surgery and asthma.

contribute to the worsening of the health-related
quality of life.

In the BS group, there was an increase in median
BMI after 8 years, but this increase did not return to
the baseline BMI. Another important finding is that,
despite the increase in BMI, the improvement in small
airway function (Rs-Ry) in the BS group persisted after
8 years of follow-up. The outcomes of this study con-
tribute to the limited knowledge about the long-term
effects of bariatric surgery in patients with class III obe-
sity and asthma. A study by Hewitt et al.'® evaluated the
long-term effects of bariatric surgery on pulmonary func-
tion and asthma control. After 5 years of follow-up, they

May 2023, Vol. 44, No. 3
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reported considerable improvements in asthma symp-
toms in 48% of the patients. However, the asthma diag-
nosis and the evaluation of symptoms were based on
patient self-reported outcome measures without addi-
tional objective measurements. Another study, by
Maniscalco et al.,'” found significant improvements in
asthma control after 1 and 5 years of bariatric surgery
compared to patients with asthma without bariatric sur-
gery. In contrast to the present study, they found a sus-
tained decrease in the BMI between 1 year and 5 years of
follow-up after bariatric surgery. However, the improve-
ments in FEV; and FVC values in patients with asthma
who underwent bariatric surgery were only significant
after 5 years of follow-up. In the present study,
FEV,, FVC, and lung volumes (Residual Volume
(RV); Total Lung; Capacity (TLC); Functional resid-
ual capacity (FRC); Air Trapping (RV/TLC)) were
improved after 12 months in the BS group, and the
improvements persisted over the years. In fact, the
median FEV; post bronchodilator in the BS group
was significantly higher at the 8-year follow-up
compared with 12 months of follow-up. No signifi-
cant improvement in FEV;/FVC values was found
in the BS group, which indicated that bariatric sur-
gery did not influence large airway obstruction in
the long term in this group of patients. A meta-anal-
ysis confirmed this finding.'® Although Maniscalco
et al found a significant increase in BMI, we showed
that BMI was not significantly associated with
FEV,/FVC. In contrast, the present study showed a
sustained improvement in Rs-R,o, a marker of small
airway function, in the BS group. Given the signifi-
cant correlation of Rs-Ryp with BMI, it is likely that
small airways play an essential role in obesity-related
asthma.'”?® This study adds to earlier literature,
because we included a control group of patients with
asthma and obesity who did not undergo bariatric sur-
gery. This study had some limitations: (1) some patients
could not be contacted due to outdated patient details;
(2) the participation rate was low; of the 26 patients
who were initially invited, only 15 patients showed up;
the small sample size could result in bias; and (3) we
did not perform a methacholine provocation test to
measure bronchial hyperreactivity.

CONCLUSION

Bariatric surgery has a long-lasting effect on BMI, lung
function, and small airway function. Although there was
some relapse in terms of weight gain, BMI remained sig-
nificantly lower compared with baseline values. All find-
ings together emphasize the importance of bariatric
surgery in treating obesity-related asthma.
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