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In the December 2014 issue of Allergy, Bowatte et al.

(2014) concluded that exposure to traffic-related air pollu-

tion (TRAP) was related to asthma and allergic diseases

after conducting a systematic review and meta-analysis of

the current evidence available from birth cohort studies

(1). Although this is an impressive feat given the vast

amount of existing literature on this topic, the authors

appear to have unfortunately missed a few recent but very

Table 1 Select odds ratios and 95% confidence intervals for associations between air pollutants estimated to the birth address of partici-

pants and asthma, wheeze, allergic rhinitis or allergen sensitization outcomes from studies absent in Bowatte et al. (2014)

Study design Outcome NO2 PM2.5 mass

PM2.5

absorbance Ozone

Fuertes

et al. (2013)*

Longitudinal analysis

of GINIplus and

LISAplus birth

cohorts

Asthma (from 3 to

10 years)

0.89 [0.73, 1.08] 0.97 [0.59, 1.58] 0.82 [0.55, 1.21] 1.20 [0.98, 1.48]

Allergic rhinitis (from

3 to 10 years)

0.96 [0.85, 1.09] 0.87 [0.60, 1.26] 0.75 [0.58, 0.96] 1.02 [0.90, 1.16]

Aeroallergen

sensitization (at 6

and 10 years)

0.92 [0.84, 1.01] 1.10 [0.83, 1.45] 0.82 [0.68, 0.99] 0.99 [0.89, 1.09]

Macintyre

et al. (2014)†

Pooled analysis of

six birth cohorts

Current asthma

(at 7/8 years)

1.14 [0.98, 1.48] 2.08 [1.35, 3.19] 1.07 [0.91, 1.26] 0.81 [0.51, 1.27]

Ever asthma

(up to 7/8 years)

1.23 [1.03, 1.46] 1.17 [0.86, 1.60] 1.06 [0.95, 1.19] 0.86 [0.66, 1.13]

Current wheeze

(at 6/7/8 years)

1.12 [0.89, 1.40] 1.33 [0.90, 1.95] 1.06 [0.93, 1.21] 1.29 [0.88, 1.88]

Ever wheeze

(up to 6/7/8 years)

1.04 [0.91, 1.18] 0.95 [0.74, 1.22] 1.00 [0.91, 1.10] 0.90 [0.74, 1.10]

Fuertes

et al. (2013)‡

Pooled analysis of

six birth cohorts

Allergic rhinitis

(at 7/8 years)

1.10 [0.95, 1.26] 1.37§ [1.01, 1.86] 1.16 [0.96, 1.41] 0.91 [0.77, 1.08]

Aeroallergen

sensitization

(at 6/7/8 years)

0.94 [0.82, 1.08] 0.92 [0.66, 1.27] 0.93 [0.76, 1.13] 0.95 [0.81, 1.12]

Gruzieva

et al. (2014)‡

Meta-analysis of

five birth cohorts

Any allergen

sensitization

(at 4/6 years)

1.07 [0.86, 1.34] 1.26 [0.90, 1.77] 0.94 [0.63, 1.40] na

Any allergen

sensitization

(at 8/10 years)

0.99 [0.84, 1.16] 1.26 [0.93, 1.73] 1.05 [0.76, 1.44] na

Molter

et al. (2014)‡

Meta-analysis of

five birth cohorts

Asthma

(at 4/5 years)

1.17 [0.84, 1.62] 1.34 [0.89, 2.02] 1.33 [0.80, 2.21] na

Asthma

(at 8/10 years)

1.10 [0.81, 1.49] 1.23 [0.78, 1.95] 1.25 [0.84, 1.86] na

Bold: P-value < 0.05; na, not available.

*Results reported per interquartile range increase in pollutant.

†Results reported per 10 lg/m3 for NO2 and ozone, 4 lg/m3 for PM2.5 mass and 0.5 10�5/m for PM2.5 mass absorbance.

‡Results reported per 10 lg/m3 for NO2 and ozone, 5 lg/m3 for PM2.5 mass and 1 10�5/m for PM2.5 mass absorbance.

§Significant association dependent on inclusion of the Dutch PIAMA cohort. Pooled result based on remaining five cohorts after PIAMA is

excluded: 1.02 [0.62–1.67].
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relevant publications. The results of these omitted studies

are overall more conservative than the conclusions reached

by Bowatte et al. (2014) and may have altered the authors’

findings had they been included in the review. We thus

find it important to highlight these missing studies here

(select results provided in Table 1) to provide a more com-

prehensive picture of the state of the art at the end of

2014.

Although the authors reported on the two- and six-year

follow-ups of the GINIplus and LISAplus birth cohorts,

the most recent 10-year results, which are publically avail-

able since 2013, are lacking (2). This omitted large longitu-

dinal study evaluated associations between TRAP and

asthma, allergic rhinitis and aeroallergen sensitization using

data collected during regular repeated follow-ups, thus

directly answering the call raised by Bowatte et al. (2014)

in their conclusions. Despite a highly standardized outcome

and exposure assessment methodology, this missing analysis

did not yield consistent evidence across three study areas

in Germany that TRAP increases the risk of any of

the studied outcomes. These results would have decreased

the strength of the evidence for an association with TRAP,

especially for asthma and aeroallergen sensitization,

had they been included in the recently published meta-

analysis.

Several large multicentre studies were also overlooked.

Data from six birth cohorts were used to calculate combined

and cohort-specific air pollution and gene–environment

effects of TRAP on asthma and wheeze at 7–8 years [(3);

advanced publication January 2014]. Of the 16 tested associa-

tions between asthma and wheeze outcomes with air pollu-

tants, two were significant. However, several gene–
environment interactions were also noted. A similar study

conducted for allergic rhinitis and aeroallergen sensitization

found one statistically significant association between allergic

rhinitis and PM2.5 mass, which was entirely dependent on the

inclusion of a single cohort (4).

The results of a further two multicentre studies, both con-

ducted as part of the European Study of Cohorts for Air

Pollution Effects, were also not highlighted. The meta-analy-

sis on sensitization by Gruzieva et al. (2014) is referenced in

the article by Bowatte et al. (2014) (5); however, the results

of these two studies are not compared. Interestingly, Bowatte

et al. (2014) reported that exposure to TRAP is associated

with increased risk of sensitization to common allergens dur-

ing childhood, whereas the larger, more standardized multi-

centre study that included data from five birth cohorts found

no clear associations. Finally, the fifth missing study found

no significant associations between air pollution exposure

and childhood asthma prevalence in five European birth

cohorts (6). This last article is an important contribution to

the field but was only published in October 2014. Thus, in

contrast to the previous four articles, it would not have been

captured by the search strategy employed by Bowatte et al.

(2014), which only included articles published up to March

2014.

The authors may have chosen to exclude pooled or multi-

centre analyses as there is often overlap in the participating

cohorts. However, this strategy goes against the calls for

combined analyses of available standardized data to obtain

more accurate estimates and examine effect heterogeneity.

Furthermore, some cohort- and outcome-specific associations

included in these combined analyses had not been previously

published.
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Reply

We thank Fuertes and Heinrich for their interest in our sys-

tematic review (1). Our main conclusions were drawn from

the results of meta-analyses of incidence data, although inclu-

sion criteria for the systematic review included both preva-

lence and incidence (as presented in the supplementary file).

We found that increased childhood exposure to PM2.5 and

black carbon was associated with risk of subsequent asthma

in childhood. Furthermore, we found that early life traffic-re-

lated PM2.5 exposure was associated with sensitization to

both aero- and food allergens. Fuertes and Heinrich have

suggested that there were five additional papers relevant to

our systematic review, and considering the findings of these

papers may have made our conclusions more conservative.

We agree that we overlooked the paper by Fuertes et al.

(2). However, this study would not have qualified to be

included within our meta-analyses, as the authors reported

the association between early life TRAP exposure and

asthma prevalence after 3–10 years of follow-up. We did not

include the study by M€olter et al. (3), as it was published in

October 2014 after our final search in March 2014. Similar to

Fuertes et al. (4), this European Study of Cohorts for Air

Pollution Effects analysis would not have met the inclusion

criteria for our meta-analysis because the outcome was child-

hood asthma prevalence. Therefore, inclusion of these two

papers in our systematic review would not have changed the

conclusions drawn from the meta-analyses.

As acknowledged in the letter, inclusion of pooled results

in a meta-analysis often overlaps with the participating

cohorts. The two papers by Fuertes et al. (4) (focusing on

allergic rhinitis) and MacIntyre et al. (5) (focusing on

asthma/wheeze) analysed the same six birth cohort studies to

investigate the impact of exposure to TRAP at birth on dif-

ferent outcomes. Of the six cohorts, results from three were

included in our review. Of the remaining three birth cohort

studies included in their reviews, two had not been published

at the time of our literature search, and inclusion of unpub-

lished data in a systematic review is debatable as critical eval-

uation of study methods is a major part of the methodology.

Only Fuertes et al. (2) was missed, but as mentioned above,

this study was not eligible for the meta-analyses.

The authors also raised the issue of including the review

by Gruzieva et al. (6) which pooled five studies to investigate

the relationship between TRAP exposure and sensitization to

any allergen. As these relationships were not grouped by type

of allergen, as we have done in our review, it did not meet

our inclusion criteria.

In summary, consideration of these five papers would not

change our main findings. However, we agree that summariz-

ing and synthesizing the growing body of evidence on TRAP

exposure is not trivial, and decisions made during the review

process will influence the final conclusions.
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