Primary Ciliary Dyskinesia and Neonatal Respiratory
Distress
WHAT’S KNOWN ON THIS SUBJECT: Primary ciliary dyskinesia
presents in infancy with unexplained neonatal respiratory
distress, yet diagnosis is often delayed until late childhood. Earlier
diagnosis facilitates earlier onset of therapy, which may help to
reduce long-term pulmonary morbidity and mortality.
WHAT THIS STUDY ADDS: A diagnostic workup for primary ciliary
dyskinesia should be considered in a term infant presenting with
unexplained respiratory distress and either lobar collapse, situs
inversus, or a prolonged oxygen therapy requirement (.2 days).
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abstract
BACKGROUND AND OBJECTIVE: Primary ciliary dyskinesia (PCD) is a
rare inherited disease affecting motile cilia lining the respiratory tract.
Despite neonatal respiratory distress as an early feature, diagnosis is
typically delayed until late childhood. Our objective was to identify characteristics that differentiate PCD from common causes of term neonatal
respiratory distress.
METHODS: This was a case-control study. Patients with PCD born after
1994 attending a regional PCD clinic who had a history of neonatal
respiratory distress (n = 46) were included. Controls (n = 46), term
neonates with respiratory distress requiring a chest radiograph, were
randomly selected from hospital birth records and matched on gender,
birth month/year, and mode of delivery. Multiple logistic regression was
used to determine the association between neonatal characteristics and
PCD diagnosis. The diagnostic performance of the best predictive
variables was estimated by calculating sensitivity and speciﬁcity.
RESULTS: PCD cases required more oxygen therapy (39 cases, 29 controls,
P = .01), longer duration of oxygen therapy (PCD mean = 15.2 days, control
mean = 0.80 days, P , .01), had later onset of neonatal respiratory
distress (PCD median = 12 hours, control median = 1 hour, P , .001),
and higher frequency of lobar collapse and situs inversus (PCD = 70%
and 48% respectively, control = 0% for both, P , .001). Situs inversus,
lobar collapse, or oxygen need for .2 days had 87% (95% conﬁdence
interval: 74–94) sensitivity and 96% (95% conﬁdence interval: 85–99)
speciﬁcity for PCD.
CONCLUSIONS: When encountering term neonates with unexplained respiratory distress, clinicians should consider PCD in those with lobar collapse, situs inversus, and/or prolonged oxygen therapy (.2 days).
Pediatrics 2014;134:1160–1166

1160

ABBREVIATIONS
CI—conﬁdence interval
OR—odds ratio
PCD—primary ciliary dyskinesia
Dr Mullowney contributed to the conceptualization and design of
the study, designed the data collection instruments, collected
and interpreted the data, and drafted the initial manuscript;
Dr Manson contributed to acquisition and interpretation of
radiological data and reviewed the initial manuscript; Dr Kim
contributed to the acquisition of data and reviewed the initial
manuscript; Mr Stephens contributed to the analysis and
interpretation of the data and reviewed the initial manuscript;
Dr Shah contributed to the conception and design of the study
and reviewing and revising the initial manuscript; Dr Dell
conceptualized and designed the study, contributed to the data
analysis and interpretation, and reviewed and revised the initial
manuscript; and all authors approved the ﬁnal manuscript as
submitted.
www.pediatrics.org/cgi/doi/10.1542/peds.2014-0808
doi:10.1542/peds.2014-0808
Accepted for publication Sep 12, 2014
Address correspondence to Sharon Dell, MD, Division of
Respiratory Medicine, The Hospital for Sick Children, 555
University Ave, Toronto, ON, Canada M5G 1X8. E-mail: sharon.
dell@sickkids.ca
PEDIATRICS (ISSN Numbers: Print, 0031-4005; Online, 1098-4275).
Copyright © 2014 by the American Academy of Pediatrics
FINANCIAL DISCLOSURE: The authors have indicated they have
no ﬁnancial relationships relevant to this article to disclose.
FUNDING: Sharon Dell is supported by US National Institutes of
Health (NIH) research grant 5 U54 HL096458-06, funded by the
Ofﬁce of the Director, and supported by Ofﬁce of Rare Diseases
Research (ORDR) and National Heart, Lung, and Blood Institute
(NHLBI). Funded by the National Institutes of Health (NIH).
POTENTIAL CONFLICT OF INTEREST: The authors have indicated
they have no potential conﬂicts of interest to disclose.

MULLOWNEY et al

Downloaded from www.aappublications.org/news by guest on October 23, 2019

ARTICLE

Primary ciliary dyskinesia (PCD) is a
rare inherited disease affecting the
structure and function of cilia lining the
respiratory tract. Impaired mucociliary
clearance leads to bronchiectasis and
progressive decline in lung function
resulting in end-stage pulmonary disease
in early adulthood for some patients.1 The
estimated incidence of PCD is ∼1:15 000;
however, it is thought to be underdiagnosed and undertreated.2 PCD
presents in infancy with unexplained
neonatal respiratory distress in the majority of patients (75% to 85% of pediatric patients),1,3,4 yet diagnosis is often
delayed until late childhood.5 Diagnosis
is delayed as recurrent cough, rhinitis,
and otitis media are common childhood presentations, and the diagnostic
testing and interpretation requires
specialized centers. Earlier age at
diagnosis has been shown to be associated with care at a specialized center
and thus under referral likely contributes to the delay in diagnosis as
well.6 Bronchiectasis7 and lung function decrements8,9 typically start during
the preschool years and thus earlier
diagnosis may facilitate earlier initiation of disease modifying therapy and
possibly reduce long-term pulmonary
morbidity.
Neonatal respiratory distress is common in PCD; however, it is common in
general and can occur in up to 5% of
term infants.10,11 Thus, the aim of this
study was to identify clinical manifestations (neonatal characteristics and
chest radiograph ﬁndings) to differentiate PCD from common causes of term
neonatal respiratory distress, such as
transient tachypnea of the newborn.

METHODS
Study Design
This was a case-control study. The study
was approved by the research ethics
boards at The Hospital for Sick Children
and Mount Sinai Hospital.

Participants
All cases attending the PCD clinic at our
institution, a tertiary referral center,
born between 1994 and 2012 with a
reported history of neonatal respiratory
distress were included. PCD was diagnosed by using standard criteria:
a deﬁned ciliary ultrastructural defect
on electron microscopy, 2 disease
causing mutations, or a classic phenotype with low nasal nitric oxide (,77
nL/minute) on at least 2 occasions.12
Controls, term neonates (.36 weeks’
gestation) with respiratory distress
requiring a chest radiograph, were
randomly selected from health records
at a high volume neighboring obstetrical center and were matched 1:1 based
on gender, birth month/year, and mode
of delivery. Infants born preterm (,36
weeks’ gestation) as well as those with
known sepsis, birth asphyxia, neuromuscular disease, congenital lung abnormalities, pulmonary hypoplasia,
congenital heart disease, cystic ﬁbrosis,
or other genetic/metabolic conditions
were excluded.
Variables
Neonatal characteristics of cases and
controls were abstracted from health
records by using standardized data
collection sheets. The variables of interest included gender, birth date,
gestational age, mode of delivery, presence of tachypnea and oxygen desaturation, onset of neonatal respiratory
distress, documented neonatal diagnosis for respiratory distress (transient tachypnea of the newborn,
neonatal pneumonia, meconium aspiration, pneumothorax, or other), oxygen
therapy (for at least 1 hour), mechanical
ventilation (intubation or continuous
positive airway pressure), duration of
mechanical ventilation, need for antibiotics, and duration of hospital stay. For
the PCD cases, we also included age at
diagnosis, situs status (situs solitus
versus situs inversus), documented cil-

iary defect (outer dynein arm, inner
dynein arm, central apparatus, or indeterminate), genetic test results, nasal
nitric oxide output (nL/minute),13 and
the presence of documented bronchiectasis on computed tomography scan.
All available neonatal chest radiographs (within the ﬁrst 28 days of life)
were interpreted and categorized on
a standardized data collection sheet
by 1 radiologist who was blinded to the
case-control status. The diagnostic
imaging variables included situs status, cardiomegaly, hyperinﬂation, increased interstitial markings, ﬂuid in
the intralobar ﬁssures, lobar collapse/
consolidation, bronchiole wall thickening, pleural effusion, and pneumothorax.
Data Analysis
All statistical analyses were performed
by using the statistical software SAS
version 9.3 (SAS Institute, Inc, Cary, NC).
Frequency of neonatal characteristics
and chest radiograph ﬁndings were
described and then compared in a
matched analysis, using conditional logistic analysis for categorical variables and a generalized linear model
with stratiﬁcation of the paired data
for continuous variables. When the data
were nonnormal, we used the Wilcoxon
Signed-Rank test. For the chest radiograph ﬁndings where there were only
23 cases, an exact McNemar’s test was
used to assess agreement between
cases and matched controls. Conditional multiple logistic regression was
then used to determine the association
between neonatal characteristics and
PCD diagnosis. When 2 or more variables
were highly correlated, the variable
with the best predictive ability was
chosen as an input to the multivariable model. Diagnostic performance
of the best predictive variables (situs
inversus, oxygen .2 days, and lobar
collapse) was determined by calculating sensitivity and speciﬁcity of these
variables to diagnose PCD. Finally, cases
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were stratiﬁed by situs status and analyses were repeated to determine if predictors differed by situs status.

RESULTS

graphs were available in 23 (50%) of the
PCD cases. Of the 46 matched control
subjects, all had situs solitus and 31
had chest radiographs available.
Neonatal Variables

Subject Characteristics
Fifty-ﬁve PCD cases were identiﬁed from
our clinic database, of which 50 (91%)
had a reported history of neonatal respiratory distress (Table 1). Four were
excluded due to congenital heart disease (1 of these cases was also preterm
,35 weeks’ gestation). The remaining 46
(28 boys) PCD cases formed our study
population, of which 22 (48%) had situs
inversus, 25 (63%) had bronchiectasis,
and the median age at diagnosis was 4.3
years (range = 0.1–17 years). Cases with
PCD deﬁned by nasal nitric oxide measurements (n = 4) did not differ in neonatal characteristics from cases deﬁned
by ciliary or genetic studies. Chest radio-

PCD cases presented with onset of
neonatal respiratory distress later than
control subjects (median 12 hours of
life; range, 1–168 hours vs 1 hour of life;
range, 0–24 hours, P , .001; Table 2).
The overall distribution of neonatal diagnosis for respiratory distress differed between cases and controls (P ,
.001). The most common diagnosis in
the control subjects was transient
tachypnea of the newborn (65%, n = 28)
compared with neonatal pneumonia in
the PCD cases (59%, n = 16). The PCD
cases required more oxygen therapy
(39 cases vs 29 cases, P = .01) and
a longer duration of oxygen therapy
(mean 15.2 days vs 0.8 days, P , .01).

TABLE 1 PCD Cases Included in Study Compared With Total Toronto PCD Clinic Population
Variable

PCD Study
PCD Study Population
Total PCD Clinic
Population, N = 46 With Chest Radiograph, Population, N = 55
(Frequency, %)a N = 23 (Frequency, %)a (Frequency, %)a

Gender, boy
Current age, mean (SD)
Situs inversus
Preterm, ,36 wk
Ciliary defect
ODA
ODA/IDA
IDA/CA
Indeterminate
Normal
Not available
PCD genetics
DNAH5
DNAH11
CCDC39
CCDC40
LRRC6
Otherb
Not available
Genetics negative
Nasal nitric oxide, nL/min, mean (SD)
Bronchiectasis
Neonatal respiratory distress (on history)
Congenital heart disease
Age at diagnosis in years, median (range)

28 (61)
10.9 (5.5)
22 (48)
0

16 (70)
8.1 (4.8)
11 (48)
0

32 (58)
11.0 (5.3)
27 (49)
1 (2%)

5 (11)
22 (48)
7 (15)
3 (6)
5 (11)
4 (9)

2 (9)
10 (44)
4 (17)
2 (9)
1 (4)
4 (17)

5 (9)
26 (47)
8 (15)
5 (9)
6 (11)
5 (9)

12 (26)
3 (7)
4 (8)
3 (7)
2 (4)
4 (9)
12 (26)
6 (13)
19.9 (26.8)
25 (63)
46 (100)
0
4.3 (0.1–17)

7 (30)
2 (9)
2 (9)
2 (9)
0 (0)
0 (0)
8 (34)
2 (9)
18.9 (31.4)
9 (47)
23(100)
0
0.8 (0.1–17)

13 (24)
5 (9)
4 (7)
3 (5)
2 (3)
7 (13)
14 (26)
7 (13)
22.0 (31.1)
30 (64)
50 (91)
4 (7)
5.0 (0.8–17)

Data are presented as number (%) unless noted otherwise. CA, central apparatus defect; IDA, inner dynein arm defect; ODA,
outer dynein arm defect.
a Frequencies adjusted for missing values.
b Other category includes the following genes: SPAG1, CCDC103, KTU/DNAAF2, CCNO.
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The control subjects required more
mechanical ventilation (27 subjects vs
7 cases, P , .01). The mechanical
ventilation in the control subjects consisted of continuous positive airway
pressure only, whereas 3 of the PCD
cases were intubated.
Diagnostic Imaging Variables
Eleven PCD cases (48%, 95% conﬁdence
interval [CI]: 27%–68%) had situs inversus
and 16 had lobar collapse (70%, 95% CI:
51%–88%) compared with zero of the
control subjects (P , .001 for both variables in matched analysis; Table 3). The
lobar collapse was limited to the upper
(n = 12, 75%) and middle (n = 4, 25%)
lobes and was not associated with intubation (Fig 1).
Furthermore, health record data revealed
that 12 out of the 24 cases with missing
chest radiographs had reported ﬁndings suggestive of lobar collapse; in 9
cases parents reported being told that
their children had lung collapse at birth
and an additional 3 parents recalled
that their children had pneumonias at
birth. However, some health records
had few details about the nature of the
neonatal respiratory illness.
Association Between Neonatal
Variables and PCD Diagnosis
With conditional multiple regression
modeling, 2 neonatal variables were
determined to be independent predictors of PCD: age at onset of neonatal
respiratory distress per additional hour
of postnatal life (odds ratio [OR], 1.10; 95%
CI: 1.01–1.21) and length of oxygen therapy in days (OR, 1.68; 95% CI: 1.26–2.24;
Table 4).
Best Predictive Variables for PCD
Diagnosis
The majority of PCD cases (63%, n = 24)
required .2 days of oxygen, whereas
only 2 control subjects (7%) required
oxygen for .2 days (Table 5). Thus, we
chose to dichotomize oxygen therapy at
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TABLE 2 Characteristics of Term Neonates With Respiratory Distress
Variable

PCD Cases, n = 46
(Frequency)a

Gender, boyb
Birth yearb
1994–1998
1999–2003
2004–2008
2009–2012
Caesarian deliveryb
Onset of neonatal respiratory distress, median
hours (range)
Neonatal diagnosis for respiratory distress
Transient tachypnea of newborn
Neonatal pneumonia
Meconium aspiration
Pneumothorax
Other
Therapy
Oxygen (at least 1 h)
Duration of oxygen therapy, mean days (SD)
Mechanical ventilation (intubation or CPAP)
Antibiotics
Duration of hospital stay, mean (SD)

Control Subjects,
n = 46 (Frequency)a

P

28 (61)

28 (61)

17 (37)
10 (22)
13 (28)
6 (13)
12 (32)
12 (1–168)

17 (37)
10 (22)
13 (28)
6 (13)
16 (35)
1 (0–24)

—
—
—
—
—
,.001

5 (19)
16 (59)
3 (11)
0 (0)
3 (11)

28 (65)
4 (9)
3 (7)
6 (14)
2 (5)

,.001
—
—
—
—
—

39 (93)
15.2 (25.5)
7 (18)
29 (91)
14.9 (13.2)

29 (63)
0.8 (1.9)
27 (59)
35 (76)
3.7 (1.5)

.01
.002
.004
.18
.01

Data are presented as number (%) unless noted otherwise. CPAP, continuous positive airway pressure.
a Frequencies adjusted for missing values.
b Cases and controls matched on these variables.

2 days for subsequent analysis. The most
sensitive prediction for PCD diagnosis
(87%) is a combination of situs inversus,
oxygen .2 days, and/or lobar collapse
on chest radiograph. Of note, the combination of oxygen for .2 days and/or
lobar collapse has better sensitivity
(83%) for detecting PCD than the combination of oxygen for .2 days and/or
situs inversus (sensitivity 78%).

solitus. Cases with situs inversus were
diagnosed at an earlier age compared
with cases with situs solitus (median age
at diagnosis 0.83 years [range = 0.08–14
years] vs 5.0 years [range = 0.08–17
years]; P = .03).

DISCUSSION
To our knowledge, this is the ﬁrst study
to describe neonatal chest radiographs
in a cohort of patients with conﬁrmed
PCD and the ﬁrst to demonstrate an
association between lobar collapse and
PCD in term neonates with respiratory

The data were reanalyzed based on
stratifying by situs status, and neonatal
predictors of PCD were identical for
cases with situs inversus and situs

distress. Our results also suggest associations between PCD and prolonged
oxygen therapy, as well as later onset of
neonatal respiratory distress. For every
additional day of oxygen therapy required, the risk of having PCD increases
almost twofold. This is in comparison
with more common causes of term neonatal respiratory distress, of which
transient tachypnea of the newborn is
the most common, where neonates
typically present within a few hours of
life and require oxygen therapy for 1 to 2
days only. Lobar collapse in term neonates
is rare yet it was seen in the majority of
our PCD cases (70%). This suggests
that lobar collapse in the context of unexplained neonatal respiratory distress
should lead the clinician to consider
PCD in their differential diagnosis. If lobar collapse is seen in addition to situs
inversus and/or oxygen for .2 days, the
clinician should have a high index of
suspicion for PCD. Lobar collapse and
oxygen .2 days may be particularly
important clinical manifestations in
neonates with situs solitus, as situs
inversus on its own typically leads
clinicians to consider PCD.
The lobar collapse in our patient population was limited to the upper and
middle lobes. In contrast, diagnostic
studies in older children and adults
with PCD have revealed that peribronchial thickening, atelectasis, and air
trapping leading to bronchiectasis occur
predominantly in the middle and lower

TABLE 3 Chest Radiograph Findings in PCD Cases Versus Control Subjects With Neonatal Respiratory Distress
Variable

Situs inversus
Cardiomegaly
Hyperinﬂation
Interstitial markings
Fluid in intralobar ﬁssures
Lobar collapse/consolidation
Bronchiole wall thickening
Pleural effusion
Pneumothorax
a

PCD Cases (n = 23)

Control Subjects
(n = 31)

Matched Control
Subjects (n = 23)

n

Frequency, %

n

Frequency, %

n

Frequency, %

11
1
13
10
0
16
2
0
1

48
4
57
43
0
70
9
0
4

0
2
10
5
4
0
0
1
2

0
7
32
16
13
0
0
3
7

0
2
6
4
2
0
0
1
2

0
9
26
17
9
0
0
4
9

Pa

Agreement (n = 23; %)

,.001
.99
.06
.15
.50
,.001
.50
.99
.99

12 (52)
20 (87)
12 (52)
11 (48)
21 (91)
7 (30)
21(91)
22 (96)
20 (87)

P value obtained by using McNemar’s exact test to assess agreement between cases and matched controls.
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FIGURE 1
Neonatal chest radiographs demonstrating lobar collapse in 3 different subjects with PCD. A, Situs inversus, left upper and right upper lobe collapse at day of life
2. B, Right upper lobe collapse at day of life 6. C, Situs inversus and left upper lobe collapse on day of life 7.

lobes.14–16 The pathophysiology to explain
our ﬁndings remains unknown. One possibility is that PCD is an airway disease
with preferential gas trapping and hyperinﬂation in the lower lobes leading
to atelectasis/compression in the upper
lobes. An alternative explanation for collapse in the upper/middle lobes could
be related to positioning. Because neonates spend the majority of their time
supine, it could be that impaired mucociliary clearance leads to mucous build
up and lobar collapse preferentially in
the dependent lobes (upper/middle when
lying supine versus middle/lower in
upright children/adults). Intubation
errors could be an obvious cause of lobar
collapse; however, there was no lobar
collapse in the 3 intubated PCD cases.
The results of our study support the
existing literature that neonatal respiratory distress is common in PCD1,3,4
because the majority of our PCD clinic

population (91%) had a reported history
of neonatal respiratory distress. A few
case reports exist in the literature documenting atelectasis on chest radiograph in neonates with PCD. Nichamin17
was the ﬁrst to document the onset of
Kartagener syndrome in a neonate at
33 hours of life with cyanosis, retractions,
nasal discharge, and ﬂuctuating atelectasis on serial chest radiographs. This
was followed by Whitelaw et al18 who
report 6 cases of PCD presenting in the
ﬁrst 24 hours of life with tachypnea, retraction, rales, and dextrocardia. Two
cases had atelectasis on chest radiograph (1 within 24 hours of life and the
second at 5 days of life). Furthermore,
a case presentation by Hossain et al4
describes 2 additional cases of PCD in
term neonates with unexplained respiratory distress and situs inversus.
The ﬁrst case developed atelectasis in
the left lower lobe within the ﬁrst 7 days

of life, and the second had ﬂuctuating
atelectasis (left upper and right middle
lobes) within the ﬁrst few days of life.
However, our study is the ﬁrst to systematically study chest radiographs in
an unselected cohort of neonates with
PCD and to document lobar collapse in
the majority (70%), as well as to compare their characteristics to a disease
control group that would cause diagnostic confusion.
There are a few limitations to our study
that warrant further discussion. The
ﬁrst is the small sample size and missing
data due to the difﬁculty of studying
a rare disease and acquiring neonatal
chest radiographs in a retrospective
study. It is important to note that a
larger study with less missing data
would serve to increase precision but
would likely result in the same conclusions, particularly since the availability of chest radiographs was mainly

TABLE 5 Sensitivity and Speciﬁcity for the Best Predictive Variables for PCD in Term Neonates
TABLE 4 Association Between Neonatal
Characteristics and PCD Diagnosis
in Term Infants With Respiratory
Distress
a

Variable

OR

95% CI

Onset of neonatal respiratory
distress, hours of life
Duration of oxygen therapy, d

1.10

1.01–1.21

1.68

1.26–2.24

a

Multivariable model controlling for gender, age, mode of
delivery, oxygen requirement, mechanical ventilation, and
duration of hospital stay.
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With Unexplained Respiratory Distressa
Variable

Sensitivity (95% CI)

Speciﬁcity (95% CI)

Situs inversus
Lobar collapse
Oxygen .2 d
Situs inversus and/or lobar collapse
Oxygen .2 d and/or situs inversus
Oxygen .2 days and/or lobar collapse
Oxygen .2 days and/or situs inversus and/or lobar collapse

0.48 (0.34–0.62)
0.70 (0.49–0.84)
0.81 (0.65–0.90)
0.65 (0.51–0.77)
0.78 (0.64–0.88)
0.83 (0.69–0.91)
0.87 (0.74–0.94)

1.00 (0.92–1.00)
1.00 (0.89–1.00)
0.96 (0.85–0.99)
1.00 (0.92–1.00)
0.96 (0.85–0.99)
0.96 (0.85–0.99)
0.96 (0.85–0.99)

a Values calculated using the entire sample (n = 46 cases and 46 controls) except for lobar collapse variable (subgroup of 23

cases and 31 controls with CXR).
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dependent on the subject’s current age
and birth hospital. It is noteworthy to
point out that in half of the PCD cases with
missing chest radiographs, the health
record included details suggestive of lobar collapse, which further strengthens our ﬁndings. We did not include
these data in our analysis, because they
were lower quality data and our sample
size was adequate to support our main
study ﬁndings. Early onset of persistent
rhinorrhea is a common feature seen in
neonates with PCD; however, due to the
retrospective nature of this study it
could not be reliably assessed in the
neonatal period. Secondly, our control
subjects came from a high risk obstetrical center; however, one would assume that term infants born to high
risk mothers would be at increased
risk for sepsis or pneumonia due to
factors such as maternal diabetes or
prolonged rupture of membranes and
thus may be more likely to have lobar
collapse. This would bias the results of
our study toward the null hypothesis
and hence is unlikely to invalidate our
results. In addition, we do not have

follow-up of our controls and although
unlikely it is possible that some of our
controls could have PCD. Based on the
incidence of PCD (1:15 000) and neonatal respiratory distress syndrome
(NRDS) (1:20) and the fact that 91% of
patients with PCD present with NRDS,
one would expect that 0 to 1 child out of
the ∼50 control subjects would have
PCD (0.06 of a person to be exact). In
fact, we originally sampled 1 control
subject who was also a known PCD case
and therefore excluded from the control group. Regardless, it is important
to note that having a control subject
with PCD would reduce our effect size
and thus this limitation, similar to the
previous 2, would not be expected to
affect the validity of our results. Finally,
we did not report positive and negative
predictive values in our results, due to
the case-control design. However, one
can calculate an approximate expected
positive predictive value of 74.8% (assuming that 0.12 of every hundred
patients with neonatal respiratory distress have PCD) and negative predictive
value of 98.2%.

CONCLUSIONS
When encountering term neonates with
unexplained respiratory distress, clinicians need to consider PCD in those
with lobar collapse on chest radiograph, situs inversus, and/or prolonged oxygen therapy (.2 days). Any
combination of these ﬁndings warrants
a referral to a pediatric pulmonologist
to consider further diagnostic workup.
This would allow diagnosis to occur
within the ﬁrst few months of life: a
drastic improvement from the current
age at diagnosis of 9 to 13 years.5 The
hope is that earlier diagnosis will
prompt early disease management
such as daily airway clearance techniques and antibiotics for bacterial
bronchitis and subsequently lead to
a reduction in the pulmonary morbidity
and mortality associated with PCD. We
have suggested a simple clinical decision rule based on 3 easily obtained
clinical manifestations. A prospective
study in a larger more geographically
spread population would be helpful
to provide additional validation of our
results.
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