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hypersensitivity and why some do not develop pulmonary infil-
trates is not clear yet. The underlying pathogenic mechanism ap-
pears to be related to abnormalities in leukotriene synthesis
metabolism and eosinophil levels. Thus, the study cohort of Ste-
vens et al has substantial importance. It seems that a second study
on eosinophil cutoff values in these 3 (CRSwNP; asthma and
CRSwNP; AERD) specific related groups is also needed.
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To the Editor:
We thank Yılmaz et al1 for their insightful comments

regarding our recent article investigating the clinical character-
istics of patients with chronic rhinosinusitis with nasal polyps
(CRSwNP), asthma, and aspirin exacerbated respiratory disease
(AERD).2 We agree that these clinical conditions are tradition-
ally characterized by an enhanced type 2 inflammatory environ-
ment, including eosinophils. Measuring eosinophil numbers
within our clinical cohort could potentially be useful in deter-
mining if a specific clinical feature could be predicted by the
number of eosinophils present. Unfortunately, our study was
limited to a retrospective review of patient medical data and pe-
ripheral eosinophil counts could not be prospectively obtained.
Additionally, not all study patients had a documented eosinophil
count in their medical record, and among those that did, some
had insufficient information regarding the presence of con-
founding factors (eg, whether the patient was taking systemic
corticosteroids at the time of the blood draw). Because of these
variables, we did not include an analysis of peripheral eosino-
phils in our original study. However, stimulated by the points
raised by Yılmaz et al., we reviewed the available peripheral
eosinophil counts in our cohort and found, on average, signifi-
cantly elevated peripheral eosinophils in patients with
CRSwNP1asthma (388 6 21; P < .001) or with AERD
(3656 33;P5.03) compared with patients with CRSwNP alone
(272 6 14) (Figure 1, A). Interestingly, there was no significant
difference in peripheral eosinophil numbers between patients
with CRSwNP1asthma and those with AERD (P 5 .56)
(Figure 1, A), suggesting that, despite the limitations mentioned
above, asthma may be a primary driving factor in elevated pe-
ripheral eosinophil levels in these patients.

The role eosinophils play in AERD pathogenesis as well as
their utility in serving as a clinical biomarker of disease severity is
not entirely clear. Our findings are consistent with some studies
that have reported no difference in peripheral eosinophil numbers
between patients with AERD and those with aspirin-tolerant
asthma (with or without comorbid CRSwNP)3 or those with
CRSwNP (with or without comorbid asthma).4 However, a recent
report suggested that patients with CRSwNP with aspirin intoler-
ance do have significantly higher numbers of peripheral eosino-
phils than patients with CRSwNP who tolerate aspirin.5 Among
patients with AERD in particular, a latent class analysis identified
4 distinct subphenotypes including one consisting of patients with
moderate asthma, severe upper airway symptoms, and blood
eosinophilia greater than 400.6 However, in a separate study,
the numbers of peripheral eosinophils did not significantly corre-
late with the level of asthma control (ie, controlled, partially
controlled, or uncontrolled) in patients with AERD.7 In contrast,
the Japanese Epidemiological Survey of Refractory Eosinophilic
Chronic Rhinosinusitis (JESREC) study found that patients with
CRSwNPwith greater than 10% peripheral blood eosinophils had
a significantly increased rate of sinus disease recurrence.8 Taken
together, we agree with Yılmaz et al. that more in-depth investi-
gations are warranted to determine if (and how) peripheral eosin-
ophil levels in patients with CRSwNP (and AERD) could be
reflective of certain clinical characteristics.

CRSwNP pathogenesis is thought in part to be driven by local,
rather than systemic, inflammatory processes9 and several studies
have examined eosinophils in sinonasal tissue. Patients with eosino-
philic nasal polyps (defined as>10% eosinophils in the total cellular
infiltrate per high-power field) were shown to have more severe up-
per and lower airway disease than patients with noneosinophilic
nasal polyps.10 Interestingly, the number of eosinophils in nasal
polyps of patients with AERD and CRSwNP was not found to be
significantly different.11,12 In contrast, when assessing nasal polyps
of patients who underwent sinus surgery at our institution between
2010 and 2014, we found patients with AERD, on average, had
significantly elevated levels of eosinophil cationic protein (ECP)
(2967 ng/mg total protein) compared with patients with
CRSwNP1asthma (1671 ng/mg total protein, P 5 .03) or those
with CRSwNP alone (890 ng/mg total protein, P < .001) (Figure 1,
B). Additionally, patients with both CRSwNP and asthma had
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FIGURE 1. Assessment of eosinophilia among patients with chronic rhino-

sinusitis with nasal polyps (CRSwNP). (A) Numbers of eosinophils in periph-

eral blood and (B) levels of eosinophil cationic protein (ECP) in nasal polyp

tissue were measured in patients with CRSwNP (circles), CRSwNP1asthma

(squares), or aspirin exacerbated respiratory disease (AERD) (diamonds).

Statistical significance was determined by the Kruskal-Wallis test with post
hoc analysis using Dunn’s test for multiple comparison and *P < .05 and

***P < .001. Dot pots illustrate individual data points and solid lines repre-

sent the mean 6 standard error of the mean.
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significantlymore ECP than patients withCRSwNPalone (P5 .03).
Understanding the impact of asthma (and AERD) on ECP levels as
well as why there is a discrepancy between eosinophil numbers and
detectable levels of ECP in these diseases remains the focus of
ongoing investigations. This discrepancy suggests caution against
the sole use of eosinophil numbers in nasal polyps to distinguish be-
tween patients with AERD and those with CRSwNP.

Finally, we agree with Yılmaz et al1 that the 3 cardinal features
of AERD (CRSwNP, asthma, and hypersensitivity to COX-1
inhibitors) typically develop at various stages over a period of
time, as opposed to simultaneously. In our experience, we have
not seen patients with AERD progress to develop eosinophilic
pulmonary infiltrates or eosinophilic granulomatosis with polyan-
giitis. However, we look forward to learning about the results of
the investigation by Yılmaz et al on eosinophilic pulmonary
infiltrates in patients with AERD.
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