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Happy twins with protracted cough
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History

A pair of 6-year-old monochorionic diamniotic (MCDA)

identical twins were born at 36 weeks of gestation with

birth weight 2.8 kg and 2.6 kg. Both had an uneventful

perinatal course and unremarkable family history. The

elder brother (twin 1) had a past history of acute

bronchiolitis at 4-month and 3-year of age. He was first

seen at outpatient clinic for intermittent allergic rhinitis

at 30-month old. He presented to us again at 6 years

old with a new complaint of unresolved productive cough

for 4 months and was well otherwise. There was no

interval respiratory symptom and his growth was

appropriate for age (weight 50th percentile and height

75th percentile). Physical examination showed clear

chest and there was no features of chronic lung disease.

Other systemic examination was unremarkable. Chest

X-ray (CXR) was normal (Figure 1a). Sputum grew

Streptococcus pneumoniae and corynebacterium

pseudodiptheriticum. He was managed as bacterial

bronchitis with 2 weeks of amoxicillin. Few weeks later,
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the child presented to general outpatient clinic because

of productive cough and bilateral earache for a month.

Chest and ears examinations were unremarkable.

Sputum culture was repeated and grew Streptococcus

pneumoniae. He was treated with another course of

antibiotics. He was found to have bilateral otitis media

with effusion (OME) on subsequent follow-ups.

Underlying causes of persistent bacterial bronchitis

(PBB) was evaluated. Lung function test, bronchoscopy,

Mantoux test and skin prick test were normal. Fractional

exhaled nitric oxide was low normal (FeNO=5ppb,

reference range 5-20ppb),1 computed tomography (CT)

paranasal sinus showed sinusitis as well as OME

(Figures 2a and 2b). Nasal brush and bronchial brush

electronic microscopy confirmed the diagnosis of

primary ciliary dyskinesia. Fortunately, there was no

radiological evidence of bronchiectasis on CT thorax

(Figure 3).

The child was given nasal saline lavage and nasal spray

for management of rhinosinusitis. Chest physiotherapy

was taught to parents for mucus or sputum clearance.

Regular sputum surveillance with appropriate treatment

and regular monitoring of lung function was provided.
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The younger brother (twin 2) enjoyed a good past health

except mild intermittent allergic rhinitis. He had similar

presentation to his brother with increased frequency of

productive cough since the age of 5 and one episode of

otitis media. His growth was appropriate to his age and

examination of the ears and respiratory system was

normal at the initial presentation. He had two episodes

of positive sputum culture (Corynebacterium and

Streptococcus pneumoniae respectively) and was

treated with antibiotics. CXRs, spirometry, bronchoscopy

were unremarkable. CT thorax showed no evidence of

bronchiectasis while CT paranasal sinuses was

compatible with sinusitis (Figures 1b, 4a, 4b and 5). He

was confirmed to have primary ciliary dyskinesia (PCD)

by nasal brush electronic microscopy subsequently.

Discussion

Cough is a very common presenting symptom in

children. It can be as simple as viral cough with

spontaneous resolution, or to another extreme that may

represent underlying chronic irreversible lung conditions.

Persistent bacterial  bronchit is, chronic

suppurative lung disease and bronchiectasis

Our patients presented with chronic productive cough

for few months. Chronic cough is usually defined as

cough for more than 4 weeks.2,3 The underlying causes

other than post-viral cough need further evaluation

(Table 1). Actually PBB, chronic suppurative lung

disease (CSLD) and bronchiectasis describe a spectrum

of disease entity with a common feature of impairment

of ciliary clearance with increasing clinical severity.4

PBB is an entity with increasing recognition as a cause

of chronic wet cough, especially in young children. Wet

moist cough in children with PBB will usually resolve

following antibiotic treatment. Our patients' cough

improved after 2-3 weeks of antibiotics. However,

there is no standardised recommendation of treatment

duration. PCD is one of the underlying cause of

PBB.2,5

Figure 1. Normal chest X-ray of (a) twin 1 and (b) twin 2.

Figure 2. Computed tomography paranasal sinuses of twin 1 − opacified bilateral frontal, maxillary, ethmoid and sphenoid

sinuses;  which compatible with sinusitis (Sphenoid sinus not well appreciated in these images).

(a) (b)

(a) (b)
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Figure 3. Computed tomography thorax of twin 1 −  no features

of bronchiectasis with several non-specific nodular ground glass

opacities.

Figure 4. Computed tomography sinuses of twin 2 − right frontal, ethmoid sinuses are partially opacified. Bilateral

maxillary sinuses are almost completely opacified, which compatible with sinusitis.

Figure 5. Computed tomography thorax of twin 2 − no features of bronchiectasis with several non-specific patchy

ground glass opacities (infection is one of the possibility).

Primary ciliary dyskinesia

Primary ciliary dyskinesia (also called immotile-cilia

syndrome)6 is an autosomal recessive inherited disease

with estimated incidence of 1 in 10,000-30,000 with

equal gender preference.6,7 It is characterised by

congenital impairment of mucociliary clearance as a

result of ciliary immotility, dyskinesia or aplasia.8,9 There

were case reports of X-linked or autosomal dominant

inheritance. Extensive locus heterogeneity of PCD is

suspected (e.g. DNAI1 (5p15.2) and DNAH5 (9p13.3)

genes were confirmed to be associated).7,10-14 Our

patients were referred for further genetic testing and

results were not yet available before the date of

publication.

Primary ciliary dyskinesia presentations

Clinical manifestations are variable, although the most

common features are recurrent infections of upper and

lower respiratory tracts (Table 2).7,10,11,13-17 Our patients

got the typical presentation as the other antedated

reports. Since cilia function is critical for effective

clearance of fetal lung fluid after birth, newborn with

(a) (b)

(a) (b)

PCD often suffered from mild respiratory distress with

increased incidence of productive cough as they grow.

The impaired mucociliary clearance results in retention

of inhaled particles, including microbes, in the middle
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ears, paranasal sinuses and lungs. The most common

presen ta t ion  wou ld  be  ch ron ic  we t  cough ,

rhinosinusitis, OME, atypical asthma unresponsive to

treatment or "idiopathic" bronchiectasis. Fifty percent

of patients will have situs invertus. Kartagener's

syndrome was first mentioned in 1903 by Kartagener,

describing the triad of situs invertus, chronic sinusitis

and bronchiectasis.8,9,18 However, only 16-23% cases

of situs inversus were found to have bronchiectasis

in few earlier studies.18-20 Bronchiectasis is a late and

irreversible manifestation. Our patients have normal

situs as shown in the previous CXRs.

Male infertility may be the adult presentation as a

result of ultrastructure and functional defects of cilia

in the sperm flagellae. Female may be subfertile as a

result of cilia dysfunction of the fallopian tubes.

Hydropcephalus is reported as a result of dysfunction

of cilia of the ependymal cells in the brain.

Primary ciliary dyskinesia diagnosis

The diagnostic test for PCD is specialised and

techniques are not readily available. Screening tests

are developed for suspected cases.7,10,15 In saccharin

test, a microtablet of saccharin is placed on the inferior

Table 1.  Causes of chronic cough in children

Congenital and structural Allergy, rhintiis and asthma

• Abnormal connection to esophagus: laryngeal cleft, tracheoesophageal fistula

• Laryngomalacia Aspiration

• External compression Physical or chemical irritation:

• Congenital Heart disease with pulmonary congestion or vascular airway smoke, dust, chemicals

compression

Psychogenic or habit cough

Infection

• Recurrent viral infection Iatrogenic:

• Persistent bacterial bronchitis ACE-I (angiotensin-converting-enzyme inhibitor)

• Whooping-cough-like: Bordetella pertussis, chlamydia, mycoplasma

• Granulomatous infection: mycobacterial, fungal

• Suppurative lung disease (bronchiectasis and lung abscess): cystic fibrosis,

ciliary dyskinesia, foreign body aspiration with suppuration

• Paranasal sinus infection

• Immunodeficiency

Table 2.  Presentation of primary ciliary dyskinesia

Pulmonary Situs inversus

• Neonatal respiratory distress • 50% primary ciliary dyskinesia

• Recurrent upper or lower respiratory tract infection • Isolated prevalence: 1 in 10,000

• Chronic productive cough

• Bronchiectasis

Rhinosinusitis Central nervous system

• Nasal polyposis • Headache (sinusitis)

• Failure of frontal sinus development • Hydrocephalus (ependymal cilia)

• Nasal tone

Otitis21,22 Fertility

• Chronic secretory otitis media / otitis media with effusion • Male immobile spermatozoa (infertile)

• Conductive hearing loss • Female <50% (subfertile)

Associated abnormalities10,11,16

• Congenital heart disease, biliary atresia, pyloric stenosis, polycystic liver / kidney, severe esophageal disease (atresia, reflux),

retinal degeneration, epispadias.
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turbinate and the time taken for the subject to taste is

recorded (normal </= 60 mins).17 However, it is difficult

to perform and unreliable in children. In PCD, patients

will usually have a low nasal nitric oxide (NO) and

exhaled NO (10-15% of normal).17,22-27 However, some

other respiratory conditions like cystic fibrosis will also

have a low NO and further confirmation test is required.15

The diagnosis is based on analysis of both ciliary function

and structures. Unfortunately, there is no single gold

standard test.10,15,17 They include electron microscopy of

ciliary ultrastructure, high-speed video microscopy and

cell culture. Most cases of PCD will demonstrate a lack

of outer dynein arms or combined lack of both inner and

outer dynein arms. Other less common defects involve

the central microtubules and radial spoke.28,29

Occasionally, a second sample of nasal brush is required

in cases of unusual PCD phenotype or to avoid false

positive result from secondary ciliary damage (e.g. recent

respiratory tract infection).17,29

Primary ciliary dyskinesia management

A multidisciplinary approach should be adopted,

which involve paediatricians, ENT surgeons, nurse

specialists, physiotherapists as well as the family

members. Respiratory management consists of

regular respiratory monitoring (sputum surveillance,

lung function tests, HRCT to detect early airway and

bronchiectic changes), daily chest physiotherapy and

appropriate physical exercises for airway clearance,

and aggressive treatment of upper and lower airway

infections.6,10,11,17,18,30,31 The common infective organisms

isolated in PCD patients include haemophilus influenza,

staphylococcus aureus and Streptococcus pneumoniae;

while pseudomonas aeruginosa and non-tuberculosis

mycobacteria had been reported.17,18,22,30 Antibiotics use

is guided by culture of sputum, cough swab or even

bronchoalveolar lavage but the optimal duration of

treatment is unknown. It is believed that a prolonged

course of antibiotics (as in cases of PBB) of at least

2 weeks is recommended.17,22,28,30,32 The use of antibiotic

prophylaxis may be considered if there is frequent or

persistent bacterial infection.33

The use of nebulised hypertonic saline and inhaled

mannitol are shown to stimulate coughing, alter mucus

rheology and hence favours mucociliary clearance.33

However, studies are usually based on experience of

cystic fibrosis (CF) patients and the use of these agents

on PCD is limited, especially in children. Inhaled

corticosteroid is of no use6 and bronchodilator therapy

is generally not effective in children with PCD. However,

it may be used in children with co-existing bronchial-

hyper-responsiveness.30,33

Other adjuvant measures include immunisation against

pneumococcus, seasonal influenza as well as

respiratory syncytial virus prophylaxis in high-risk

groups.30 Surgical removal of localised irreversible

bronchiectasis may be done in selected cases while

lung transplantation may be considered in extreme

cases with end-stage lung disease. Gene therapy has

been discussed in recent decades and is under further

trials.10,33

All the above measurements aim to preserve maximum

lung function and prevent deterioration. Children with

PCD generally have a normal life span.10,34,35 They are

encouraged to lead a normal life and do appropriate

physical exercises.

Summary

PCD should be considered in children with protracted

cough and intractable sinopulmonary infections.

However, unless the child has features of situs inversus,

other causes of chronic cough or PBB should be

explored before extensive laboratory workup for PCD.

There is no standard management guidelines or

protocols specific for PCD patients and most treatments

are established by extrapolation from the experience in

CF. Early recognition is important for early intervention

in order to preserve lung function and maintain a normal

life of this group of children.

Currently, there is no local data on the epidemiology

and prognosis of this group of children. It may be

interesting to carry out further studies on this aspect

locally or in Asia. Further research will be needed to

formulate a more comprehensive and specif ic

management strategy for patients with primary ciliary

dyskinesia.
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