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ABSTRACT

Patients with obstructive airway diseases (OAD), like chronic obstructive pulmonary disease (COPD) and
asthma, may be at increased risk of pertussis infection. Pertussis may also trigger COPD and asthma
exacerbations. Vaccination against pertussis could help protect OAD patients from the additional burden
of pertussis, but there may be hesitancy related to vaccine safety and immunogenicity in such patients. We
performed a meta-analysis on 5 clinical trials in adults receiving reduced-antigen tetanus-diphtheria-
acellular pertussis vaccine (Tdap, Boostrix, GSK), from which we selected participants on active OAD
treatment. We compared immunogenicity and reactogenicity outcomes of the meta-analysis with data
from the overall populations of Tdap-vaccinated adults from 6 Tdap trials (including the 5 in the meta-
analysis). The meta-analysis comprised 222 adults on active standard OAD treatment. One month post-Tdap,
89.0% and 97.2% of these adults, respectively, achieved seroprotective anti-diphtheria and anti-tetanus
antibody concentrations; 78.3%-96.1% showed booster responses across the 3 pertussis antigens. These
rates were consistent with those in the comparator population. The most frequently reported solicited local
and systemic adverse events within 4 days post-Tdap were injection site pain (47.7%) and fatigue (19.3%),
with low rates of grade 3 intensity (0.9% and 2.8%). This was consistent with Tdap reactogenicity in the
comparator population. Evaluation of unsolicited and serious adverse events within 1 month post-Tdap did
not identify safety concerns. In conclusion, Tdap was immunogenic and well tolerated in adults under active
standard OAD treatment, with immunogenicity and safety profiles consistent with those in a comparator
population representing the general adult population.

PLAIN LANGUAGE SUMMARY

Whooping cough is a very contagious respiratory disease that is most dangerous for young babies but can
affect people of all ages. People with chronic lung diseases like asthma or chronic obstructive pulmonary
disease (COPD) may be more likely to get ill and suffer from complications from whooping cough.
Vaccination against whooping cough is an important way to help protect these people. However, some
doctors may hesitate to vaccinate patients because they may worry that vaccination could worsen asthma
or COPD symptoms or that drugs taken by these patients could make vaccines work less well. We
therefore looked at the immunogenicity and safety of a whooping cough vaccine (Boostrix, GSK) in adults
treated for chronic lung diseases like asthma or COPD. We analyzed data from 5 previous clinical studies
and specifically selected data from patients taking standard medication for chronic lung diseases in these
studies. We found that the immune response to whooping cough vaccination in these patients was
comparable to that in a comparator group representative of the general adult population receiving
Boostrix. The vaccine was as well tolerated in patients with chronic lung diseases as in the general adult
population. Our results suggest that the whooping cough vaccine Boostrix can be safely given to adults
taking standard medication for chronic lung diseases to help prevent severe illness and complications
from whooping cough.
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Introduction

Pertussis, or whooping cough, is a highly contagious respira-
tory infection primarily caused by the bacterium Bordetella
pertussis." Mortality and morbidity of pertussis are highest in
young infants, and widespread pediatric vaccination programs
have helped reduce the burden of pertussis infection." Neither
natural B. pertussis infection nor vaccination provides lifelong
protection, as the immune response induced by infection and
vaccination wanes over time.””® Adolescents and adults are
thus susceptible to pertussis infection (even if they were vacci-
nated in childhood) and represent a reservoir for transmission

to infants." Adolescent booster vaccination against pertussis is
now recommended in many countries worldwide,””® and
a growing number of countries, including the United States
(US), have recommendations for pertussis booster vaccination
in adults.””'? However, vaccination coverage in adults remains
low."

Pertussis symptoms in adults are usually mild, but indivi-
duals with obstructive airway diseases (OAD), such as asthma
and chronic obstructive pulmonary disease (COPD), may be at
increased risk of pertussis infection and complications.'>°
Asthma and COPD are the 2 most prevalent chronic
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respiratory diseases’' and are estimated to each affect between
250 and 400 million people worldwide.**** Exacerbations (epi-
sodes of acute worsening of respiratory symptoms, often trig-
gered by viral or bacterial infections) are a major contributor to
the burden of both asthma and COPD.***

A retrospective study in the US showed that the incidence
of pertussis was higher among adolescents and adults with
preexisting COPD or asthma than among those without and
that these patients may experience longer-term negative
health consequences from pertussis.'® Another study of
patients hospitalized with pertussis in the US found that
43.5% of patients aged 12-20years and 26.8% of patients
aged 265years had a history of asthma, and 26.8% of
patients aged >65years had a history of COPD." Pertussis
infection in adults with COPD and asthma may trigger
exacerbations of their underlying conditions, which may
lead to increased hospitalization rates.'> Accordingly, retro-
spective studies have shown that pertussis infection resulted
in increased healthcare resource utilization and medical
expenses in patients with COPD or asthma.'®*%?
Furthermore, in a case series in Canada, pertussis was asso-
ciated with increased use of bronchodilator aerosol in 93% of
patients with preexisting pulmonary disease, including
COPD and asthma.”®

Pertussis vaccination could be an important means to better
protect adults with OAD from the potential additional burden
of pertussis disease and to minimize the occurrence of exacer-
bations. The US Centers for Disease Control and Prevention
(CDC) advise reduced-antigen tetanus, diphtheria and acellu-
lar pertussis (Tdap) vaccination for adults with lung diseases,
including COPD and asthma.”” The Global Initiative for
Chronic Obstructive Lung Disease guidelines for prevention,
diagnosis and management of COPD refer to the CDC position
to administer Tdap vaccination in adults with COPD (who
were not vaccinated in adolescence) to protect against
pertussis.”

Nevertheless, healthcare providers and patients may be
hesitant about vaccination because of the perception that vac-
cination may increase the risk of exacerbations in patients with
OAD?* or may be less effective due to reduced immunity in
these patients or to immunosuppressive effects of some OAD
medications.’>>> Therefore, data are needed to assess the
immunogenicity and safety of Tdap vaccination in patients
with OAD. As a first attempt to provide such data, we per-
formed a meta-analysis based on data from Tdap-vaccinated
adults under active standard OAD treatment collected in clin-
ical trials.

Patients and methods
Selection of studies for the meta-analysis

This study aimed to review available immunogenicity and
safety data collected in clinical trials in adults following
Tdap or Tdap-inactivated poliovirus (IPV) vaccination
(Boostrix or Boostrix-IPV, GSK). Data were extracted
from participants who had agreed to further research on

their data in the informed consent forms from the initial
studies.

Since COPD predominantly occurs in adults aged 40 years
and older,” studies were only included in the meta-analysis if
a substantial number of the vaccinated participants were over
40 years of age. Studies on pregnant women and follow-up or
revaccination studies evaluating the same participants as the
primary study were excluded. Studies were also excluded if
fewer than 15 adults under OAD treatment were identified.
For the safety analysis, studies were excluded if unsolicited
adverse events (AEs) were not coded using the Medical
Dictionary for Regulatory Activities (MedDRA). Five studies,
all evaluating Tdap vaccine, met the inclusion criteria for the
meta-analysis: Tdap-002 (NCT01267058),>* Tdap0.3-007
(NCT00346073),>  Tdap0.3-008  (NCT00385255),”%%”
Tdap0.3-011 (NCT00835237)°” and Zoster-042
(NCT02052596)® (Table S1). For 1 study (Tdap-002),**
a waiver of consent for this meta-analysis was obtained from
the relevant Independent Ethics Committee. Information on
the 5 studies (including relevant eligibility criteria for partici-
pants) is shown in Table S2.

Studies used for the comparator population

The results of the meta-analysis were compared with data from
the overall populations of Tdap-vaccinated participants from
the 5 studies selected for the meta-analysis and from study
Tdap-003 (NCT01262924).”” Study Tdap-003 was excluded
from the meta-analysis because it predominantly enrolled
adults younger than 40 years. Studies Tdap-002 and —003 are
representative studies referred to in the European Union Tdap
product label’****® and Tdap 0.3-007 and —011 in the US
product label.’>>*”*' The overall populations of Tdap-
vaccinated participants in these 6 studies were considered to
represent the general adult population in terms of Tdap vacci-
nation immunogenicity and safety. In total, this comparator
population comprised 4171 participants =18 years old (total
vaccinated cohort, Tdap groups).

Study objectives and endpoints

The primary immunogenicity objective was to evaluate the
humoral immune response to Tdap in adults under treat-
ment for OAD in terms of anti-diphtheria (D) and anti-
tetanus (T) seroprotection rates and anti-pertussis toxoid
(PT), anti-filamentous hemagglutinin (FHA) and anti-
pertactin (PRN) booster response rates 1 month after vac-
cination. The secondary immunogenicity objective was to
evaluate the immune response in terms of anti-D, anti-T,
anti-PT, anti-FHA and anti-PRN antibody geometric mean
concentrations (GMCs) and anti-PT, anti-FHA and anti-
PRN seropositivity rates.

The safety objectives were to evaluate the rates of solicited
(primary objective) and unsolicited and serious AEs (SAEs)
(secondary objective) following Tdap vaccination in OAD-
treated adults.



Data extraction

Adults using active standard treatment for OAD were
identified based on the coded concomitant medication
listings of each study, by using the Anatomical
Therapeutic Chemical (ATC) Classification System codes
RO3 (drugs for OAD) and D07 (corticosteroids, dermato-
logical preparations) and their subclasses. Code D07 was
retained because glucocorticoids are often assigned to both
the ATC subclasses “glucocorticoids” (R03BA) and “corti-
costeroids, plain” (D07A). The identified individuals were
only retained if the indication for the ATC codes R03 and
D07 specified use for asthma, COPD, emphysema or
chronic bronchitis, or if the use was very likely to have
been for asthma or COPD. This latter assessment was
done by a medical doctor with experience in respiratory
medicine. Study Tdap-002 wused a World Health
Organization (WHO) drug coding, in which adults treated
for OAD were identified by WHO drug code 28, referring
to treatment of asthma. For the data presented here,
a post-hoc analysis was therefore performed in which
ATC coding was applied retrospectively to study
Tdap-002.

Data were extracted from adults in the Tdap groups of the
selected studies. For co-administration studies, data were
extracted from adults in the sequential administration groups
following Tdap administration (Table S1).

Immunogenicity results were extracted pre- and 1 month
post-Tdap vaccination. Solicited AEs reported within 4 days
post-Tdap vaccination were extracted. Solicited local AEs con-
sidered for this study were pain, redness and swelling at the
Tdap injection site only. Solicited general AEs were fatigue,
fever, headache and gastrointestinal AEs (including nausea,
vomiting, diarrhea and/or abdominal pain). Unsolicited AEs
and SAEs reported within 31 days post-vaccination were
extracted.

Statistical analysis

The meta-analysis was descriptive. Demographic charac-
teristics of the adults included in the meta-analysis were
summarized using descriptive statistics. Antibody concen-
trations had been measured by enzyme-linked immuno-
sorbent assays (ELISAs) as described.>**® Two different
pertussis ELISAs had been used in the different studies,
and a conversion was applied to have comparable data for
studies using the assays validated in 1998 or in 2014. The
following multiplication factors were applied to the 2014
assay results: 1.783197 for anti-FHA, 1.106106 for anti-PT
and 0.995625 for anti-PRN. Seroprotection for anti-D and
anti-T was defined as an antibody concentration 20.1
international units (IU)/mL. An anti-D and anti-T cutoff
of 1.0 TU/mL, indicative of long-term protection,** was
also evaluated. Seropositivity for pertussis antigens was
defined as an antibody concentration >5 ELISA units
(EU/mL). Booster responses to PT, FHA and PRN were
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defined as follows: a post-vaccination antibody concentra-
tion 220 EU/mL for adults with a pre-vaccination concen-
tration <5 EU/mL; a post-vaccination antibody
concentration at least 4 times the pre-vaccination concen-
tration for adults with a pre-vaccination concentration
between 5 EU/mL and 20 EU/mL; and a post-vaccination
antibody concentration at least twice the pre-vaccination
concentration for adults with a pre-vaccination concentra-
tion 220 EU/mL.

The immunogenicity analysis was performed on the accord-
ing-to-protocol cohort (as defined in each individual study).
Anti-D and anti-T seroprotection rates, and pertussis seropo-
sitivity and booster response rates were calculated with exact
95% confidence intervals (CIs). GMCs (for all antigens) were
calculated with 95% ClIs by taking the anti-log of the mean of
the log;o concentration transformations. For GMC calcula-
tions, antibody concentrations below the assay cutoffs were
given an arbitrary value of half the respective cutoffs. No
adjustments were done to pre-vaccination levels, and missing
or non-evaluable measurements were not replaced.

The safety analysis was performed on the total vacci-
nated cohort. The percentages of adults reporting each
solicited local and general AE were calculated with exact
95% ClIs. The same calculations were performed for grade
3 (or other thresholds - see below) and vaccination-
related solicited AEs. Solicited local AEs were all consid-
ered related to vaccination. Fever was defined as
a temperature >38.0°C and was also analyzed using
a threshold of >40°C. Redness and swelling were analyzed
using diameter thresholds of =25 mm and =50 mm, which
were close to the US Food and Drug Administration
grading scale.*’ For other solicited AEs, we defined grade
3 as an AE that prevented normal activity. The percen-
tages of adults with unsolicited AEs were tabulated with
exact 95% CIs by MedDRA System Organ Class and
Preferred Term. The same was done for grade 3 and
vaccination-related unsolicited AEs. The percentages of
SAEs and SAEs assessed as causally related to vaccination
were tabulated. Withdrawals due to AEs and SAEs follow-
ing Tdap vaccination were also described. For the solicited
AE analysis, missing or non-evaluable measurements were
not replaced, and only adults with documented safety data
were included. For the analysis of unsolicited AEs, includ-
ing SAEs, all vaccinated adults were considered.

For the comparison with the overall populations of Tdap-
vaccinated participants from the 6 selected studies (represent-
ing the general adult population), the same definitions as in the
meta-analysis were used for the different immunogenicity out-
comes. The reactogenicity data (solicited AEs) from the
selected representative clinical studies were recalculated post-
hoc using the same thresholds for fever, redness and swelling as
for the selected studies in the meta-analysis. Study Tdap-003
differed in criteria for evaluation of reactogenicity and was
therefore not included in the reactogenicity comparison.

The statistical analyses were performed using SAS software
(SAS Institute Inc., Cary, NC, US).
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Table 1. Demographics and characteristics of adults under obstructive airway disease treatment (total vaccinated

cohort).

OAD-treated adults (meta-analysis) N =

Characteristic 222
Age, years
Mean + SD 555+17.6
Range 19.0-88.0
Age category, n (%)

18-39 years 48 (21.6)

40-64 years 83 (37.4)

265 years 91 (41.0)

Gender, n (%)
Female 141 (63.5)
Male 81 (36.5)
Geographical ancestry, n (%)
White — Caucasian/European Heritage 201 (90.5)

Black or African American 14 (6.3)

Asian — Central/South Asian Heritage 1(0.5)

Asian — Southeast Asian Heritage 1(0.5)

Other 5(2.3)

Country, n (%)
United States 184 (82.9)
Australia 38 (17.1)
Study, n (%)

Tdap-002 38 (17.1)

Tdap0.3-007 51 (23.0)

Tdap0.3-008 25 (11.3)

Tdap0.3-011 64 (28.8)

Zoster-042 44 (19.8)

ATC therapeutic class and pharmacological subclass, n (%)

Drugs for obstructive airway diseases (R03) 222 (100)
Adrenergics, inhalants (R03A) 190 (85.6)
Other drugs for obstructive airway diseases, inhalants (RO3B) 80 (36.0)
Adrenergics for systemic use (R03C) 130 (58.6)
Other systemic drugs for obstructive airway diseases (R03D) 22 (9.9)

Corticosteroids, dermatological preparations (D07) 24 (10.8)
Corticosteroids, plain (D07A) 24 (10.8)

OAD, obstructive airway disease; N, number of participants in the total vaccinated cohort; SD, standard deviation;
n, number of participants in a given category; ATC, Anatomical Therapeutic Chemical.

Results
Demographics

Across the 5 studies included in the meta-analysis, 222 adults
using OAD treatment were identified. In the total vaccinated
cohort, the mean age at the time of Tdap vaccination was 55.5
years (standard deviation: 17.6), with 21.6% of adults aged 18-
39 years, 37.4% aged 40-64 years and 41.0% aged =65 years.
Most adults were female (63.5%) and white (90.5%). The per-
centages of adults identified from each study ranged from
11.3% to 28.8% (Table 1).

Among adults using ATC class R03 OAD drugs, the most
commonly used treatments were “selective beta-2-adrenore-
ceptor agonists” (60.4%), “adrenergics in combination with
corticosteroids or other drugs, excluding anticholinergics”
(40.1%), “glucocorticoids” (19.4%) and “anticholinergics”
(17.1%). Among “other systemic drugs for OAD,” the most
common was “leukotriene receptor antagonists” (8.6%)
(Table S3).

Immunogenicity

One month after Tdap vaccination, 89.0% and 97.2% of
adults treated for OAD had seroprotective anti-D and
anti-T antibody concentrations (20.1 IU/mL); 67.0% and

92.4% had antibody concentrations 21.0 IU/mL, respec-
tively (Table 2). GMCs were 1.8 IU/mL (95% CI: 1.4; 2.3)
for anti-D and 6.4 IU/mL (5.4; 7.7) for anti-T antibodies.
Booster response rates were 78.3% for anti-PT, 96.1% for
anti-FHA and 92.2% for anti-PRN (Table 2). Before vac-
cination, 58.4%, 96.6% and 70.7% of the adults were ser-
opositive for anti-PT, anti-FHA and anti-PRN, respec-
tively (Table 3). One month post-vaccination, seropositiv-
ity rates were 295.7% across the pertussis antigens. GMCs
were 66.9 EU/mL for anti-PT, 796.3 EU/mL for anti-FHA
and 307.0 EU/mL for anti-PRN antibodies (Table 3).

The anti-D and anti-T seroprotection rates and pertussis
booster response rates in adults under active OAD treat-
ment were consistent with the immune response in the
comparator population representing the general adult
population. This was the case in cohorts 265 years of age
from studies Tdap0.3-008 and Tdap 0.3-011 but also in
cohorts including younger adults (=218 years) from studies
Tdap-002, Tdap0.3-007, Tdap0.3-008 and Tdap-003
(Table 2).

Safety

Following Tdap vaccination, injection site pain was the most
frequently reported solicited local AE (47.7% of adults under
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Table 3. Percentage of adults under active treatment for obstructive airway diseases with anti-PT, anti-FHA and anti-PRN
antibody concentrations >5 EU/mL and antibody GMCs by timepoint (according-to-protocol cohort).

GMC,

Antibody Timepoint N Seropositivity rate (=5 EU/mL), % (95% Cl) EU/mL (95% Cl)
Anti-PT Pre 209 58.4 (51.4; 65.1) 7.4 (6.4; 8.6)

Post 209 95.7 (92.0; 98.0) 66.9 (56.3; 79.5)
Anti-FHA Pre 208 96.6 (93.2; 98.6) 44.9 (38.1; 52.9)

Post 206 100 (98.2; 100) 796.3 (683.3; 927.9)
Anti-PRN Pre 208 70.7 (64.0; 76.8) 13.1 (10.7; 16.1)

Post 208 98.1 (95.1: 99.5) 307.0 (241.9; 389.7)

PT, pertussis toxoid; FHA, filamentous hemagglutinin; PRN, pertactin; EU, enzyme-linked immunosorbent assay units; GMC,
geometric mean antibody concentration; N, number of adults with available results; Cl, confidence interval; pre, pre-

vaccination; post, 1 month post-vaccination.

OAD treatment), followed by redness (21.1%) and swelling
(13.3%) (Table 4). Grade 3 injection site pain was reported by
0.9% of participants. Injection site redness and swelling with
a diameter 250 mm were reported by 1.4% and 0.9% of parti-
cipants, respectively.

Fatigue (19.3%) was the most frequently reported solicited
general AE, followed by headache (17.0%) and gastrointestinal
symptoms (9.6%). Fever was reported by 0.5% of participants;
none had a temperature >40°C (Table 4). Fatigue was the most
frequently reported grade 3 solicited general AE (2.8%) fol-
lowed by gastrointestinal symptoms (1.4%). Fatigue considered
related to Tdap vaccination was reported by 12.4% of partici-
pants, headache by 10.6% and gastrointestinal symptoms by
6.4% (Table 4). The most frequently reported grade 3 solicited
general AEs considered related to Tdap vaccination were fati-
gue and gastrointestinal symptoms, each reported by 1.4% of
participants.

The frequencies of reported solicited AEs in the meta-
analysis were within the ranges observed for the comparator
population (Table 4).

Within 1 month post-Tdap vaccination, at least 1 unso-
licited AE was reported by 30.2% of adults under active
OAD treatment. The most frequently reported unsolicited
AEs were nasopharyngitis (3.2%), followed by oropharyn-
geal pain, bronchitis and injection site pruritus (reported
each by 1.8% of adults) and sinusitis, upper respiratory
tract infection, arthralgia and headache (reported each by
1.4% of participants). Asthma and COPD were also
reported, each by 0.9% of adults (Table S4). These results
do not suggest an increase in the number of exacerbations
after Tdap vaccination. Sixteen adults (7.2%) reported at
least 1 unsolicited AE considered causally related to Tdap
vaccination, and the most common were injection site
pruritus (1.8% of adults) and myalgia (0.9%). Seven adults
(3.2%) reported grade 3 unsolicited AEs, and none were
considered related to Tdap vaccination.

Within 1 month post-Tdap vaccination, 6 adults (2.7%)
under active OAD treatment reported 7 SAEs. One adult
reported both diverticulitis and COPD. The other 5 adults
reported 1 event each: gastroesophageal reflux disease, enter-
ococcal sepsis, gastroenteritis viral, bronchial carcinoma and
cervix carcinoma were reported. There were no fatal SAEs and
none of the SAEs or withdrawals due to AEs/SAEs were
assessed as related to Tdap vaccination by the investigators.

Discussion

Vaccination against pertussis could benefit adults who may be
at risk of pertussis infection, including those suffering from
chronic lung diseases. It may avoid the potential additional
burden of respiratory disease caused by pertussis illness and
may help reduce the occurrence of exacerbations in such
patients. This meta-analysis provides further evidence support-
ing Tdap vaccination in adults with OAD, such as asthma and
COPD. We found that adults on active standard treatment for
their OAD showed an immune response and a tolerability to
Tdap booster vaccination that were consistent with those in the
comparator populations representative of the general adult
population. We found no evidence for an increase in the
number of exacerbations following Tdap vaccination in adults
with OAD. Our results suggest that standard OAD treatment
does not impact the immunogenicity or safety of adult Tdap
vaccination.

Due to gradual weakening of the immune system with
age, also called immunosenescence, the response to vacci-
nation in older adults tends to be less robust than in
younger adults.** In our meta-analysis, the selected clinical
trials had to have a substantial number of adults >40 years
of age to increase the probability of including COPD
patients. This resulted in a mean age of 55.5years and
a relatively high proportion of >65-years-olds in our study
population. Most patients under OAD treatment included
in the meta-analysis achieved protective antibody concen-
trations (20.1 IU/mL) for diphtheria and tetanus and
showed booster responses to the 3 pertussis antigens. The
long-term seroprotection rate for diphtheria (1.0 IU/mL)
and the anti-PT booster response rate were below 80%.
However, these rates were higher than the rates observed
in adults >65years old and were comparable to rates
obtained in the overall population >18 years old from the
selected representative clinical studies. The immune
response to Tdap vaccination in adults treated for OAD
was thus consistent with the immune response in the gen-
eral adult population, despite the relatively advanced age of
the study population in this meta-analysis. Because younger
individuals are expected to mount a stronger immune
response, the absence of an OAD treatment effect on the
immune response to Tdap observed in the current study is
likely also valid for younger individuals with COPD or
asthma.
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The safety profile of Tdap in adults under treatment for
OAD did not differ from the well-established safety profile in
the general adult population.*™*' Rates of solicited local and
general symptoms observed in our meta-analysis were consis-
tent with rates observed in the overall adult population from
the selected representative studies used as comparator. The
vast majority of reported solicited symptoms did not interfere
with everyday activities in OAD-treated adults. Most of the
unsolicited AEs occurred at a low frequency and were not
considered related to vaccination by the investigator. The
most frequent were “infections and infestations,” including
infections and inflammation of the upper or lower airway,
which are often encountered in patients with asthma or
COPD.*>*® In addition, there was no evidence for an increase
in the number of exacerbations among adults with OAD based
on the observed unsolicited AEs. The frequency of SAEs was
low in OAD-treated adults; none of these events were fatal or
assessed as causally related to study vaccination by the
investigator.

Our study has several limitations. First, the studies
included in the meta-analysis enrolled generally healthy
adults and excluded those with immunosuppressive con-
ditions or taking immunosuppressants at high doses. Our
results may therefore not be generalizable to patients with
more severe or unstable OAD. Also, because similar ther-
apeutics are used for both the treatment of asthma and
COPD, no distinction could be made between these 2
underlying OAD. No classification of the specific disease
stage for asthma or COPD could be performed as there
was no information available to do so, nor could the
dosage of the drugs administered be considered in the
analysis. Moreover, the sample size did not allow for
additional sub-analyses within the selected population.
Further, the analysis did not include data on concomitant
treatment other than treatment for OAD, nor data on
comorbidities or medical history. However, comorbidities
would have been considered well controlled for indivi-
duals to be enrolled in the clinical trials, and, therefore,
these comorbidities should not have influenced the cur-
rent results. The clinical studies included in the meta-
analysis only covered study sites in Australia and the US,
and results may not be generalizable to different parts of
the world. The meta-analysis included more women than
men, which might indicate that asthma was more preva-
lent than COPD in the selected studies. While the COPD
prevalence has historically been higher in men than in
women, in the last decades, studies from developed coun-
tries indicate that the COPD prevalence has become
almost equal in both sexes, likely in part related to
increased tobacco consumption in women.*” On the con-
trary, asthma is less common in adult men than women,
with a prevalence of 5.7% and 10.0%, respectively, in the
US in 2016-2018.*% Finally, because the meta-analysis used
data extracted from clinical trials on criteria that had not
been controlled for, no control group of non-OAD-treated
adults from the same trials could be used due to the risk
of imbalance in factors such as age and sex. Our data were
therefore compared to the total study populations, includ-
ing OAD-treated adults, of representative clinical studies.
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Our study has several strengths. By extracting data pre-
viously collected in clinical trials, we could assess T'dap vacci-
nation in patients who were under active OAD treatment. In
addition, our meta-analysis applied a consistent approach to
evaluate immunogenicity and safety outcomes and allow
a valid comparison with data from the overall population
considered representative of the general population of Tdap-
vaccinated adults. For the immunogenicity assessment,
a conversion factor was used to mitigate the effect of assay
changes between clinical trials. Moreover, the immune
response to the pertussis antigens was calculated using the
same definition of booster response in the meta-analysis and
in the comparator population. Finally, the safety data related
to solicited AEs reported for the comparator population were
recalculated post-hoc using the same thresholds for fever,
redness and swelling as for the selected adults in the meta-
analysis.

In conclusion, the results of our meta-analysis show that the
Boostrix Tdap vaccine was immunogenic and well tolerated in
adults under active OAD treatment, with immunogenicity and
safety profiles comparable to those in the overall population
representative of the general Tdap-vaccinated adult popula-
tion. This suggests that standard OAD treatments do not
decrease the immune response to Tdap booster vaccination
in adults and that Tdap vaccination can be safely performed
in patients on active standard therapy for their OAD. Tdap
vaccination has the potential to address the unmet medical
need for improved prevention of pertussis in adults with
chronic lung diseases, who may be at risk of pertussis infection
and its complications.
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