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Lecture Objectives

• Asthma is the most common respiratory disorder 
seen by pediatric health care providers but NOT all 
that wheezes is asthma.  
• Review three interesting cases in 2017 from a local 

Pediatric Pulmonary Provider

• To Explore & Expand your Differential Diagnosis 
(including a detailed workup) within these three 
pediatric wheezing or respiratory cases
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Case #1

• 21 month White Male with a history of viral 
induced wheezing.  First visit Jan 2017

• FH of asthma (mom as a child)

• Family lives in Rolla, MO (outreach program)

• NO admits

• Will respond to (1) SABA or Albuterol (2) OCS or 
Orapred (3) ABX

• H/O RSV.  NO admits.  Frequent sick visits by the 
PMD



Case #1 (continue)

• H/O ICS therapy (Pulmicort) with +/- adherence

• Family lives on a Farm
• Two cats in the home

• + daycare

• Wheezing free (my first visit).

• D/W mom about Flovent HFA (daily) for ease of use



Case #1 (continue)

• Next 2-3 months multiple “sick” visit for wheezing 

• Improved adherence to ICS therapy (Flovent 110 
HFA)

• Wheezing ONLY when sick

• Improved with therapy however needing ABX / OCS 
to improve his clinical course

• Seemed much worse than a typical asthma pt 
(however in the heart of Winter + daycare)



Case #1 (continue)

• Seen (my clinic) for several sick visits

• Seen (Rolla, MO) for a sick visit too

• Will respond (less wheezing) to a DuoNEB in the office

• We ADDed LTRA (Singulair)

• Allergy and Immune screening (negative)

• NBS (newborn screening) was negative

• CGD (given FH) was negative

• CXR (Rolla, MO) was abnormal with RLL PNA and subtle 
SubQ air in his neck.  Likely a past airleak concern?



Case #1 (summary slide)

• In summary = 2 y/o child with recurrent coughing 
and wheezing

• Does respond to therapy

• Wheezing (can) resolve with time and treatment

• However seems MUCH sicker than your average 
wheezing child.  Now an abnormal CXR.  Screening 
evaluation was unremarkable to date.

• Next step = CT vs Bronchoscopy



Don’t bet on Asthma….

• Expand our DDx on a 2 y/o wheezer
• CF

• PCD

• Fb

• Atypical Process or Pathogen

• Fixed mass / lesion

• other



Bronchoscopy (2017)



Bronchoscopy (2017)



CT Chest (2017)



3.7 X 2.2 X 6cm mass



What is the Mediastinum?



Focus on the Middle Mediastinum



DDX for a Middle Mediastinum Mass

• Bronchogenic Cyst / Foregut Duplication Cyst

• Neurogenic Tumor

• Abscess or Adenopathy

• Fibrosing Mediastinitis or inflammatory process

• Infectious = Histo / Tb / Atypical Tb

• Teratoma



Labs / medical workup

• Blood work
• Nl Uric Acid

• Nl LDH

• Nl CBC with diff

• Nl CRP

• Negative EBV, Histo, and 
Quantiferon Tb Gold

• Bronchoscopy labs
• + Rhinovirus / 

Enterovirus

• + S. Pneumonia (r) to 
Zmax

• Negative Fungal Cx

• Negative AFB Cx



Teratoma

• Teratoma = tumor often with normal tissue (or organs) 
with one or  more germ layers

• Tumor has normal tissue often NOT typical for that area 
of the body (ex brain, liver, gut, etc)

• Can be benign

• This was removed and pathology confirmed the dx

• Tumor = benign pathologically but not anatomically 
with (1) compression of the LMB (2) mass effect on the 
airway and L lung (hyperexpanded) (3) likely some 
dependent collapse of the right base



Case #2 

• First (only) visit in Jan 2017

• 14 y/o with a chronic cough

• NO wheezing only a persistent cough (for years)

• Cough daytime >> nighttime and will have coughing 
fits

• Ran case by peds pulmonary (downtown hospital) 
and sounded like a habit cough

• Normal exam.  NO wheezing.  NO distress

• Cough does resolve (while sleeping)



Don’t bet on Asthma….

• 14 y/o with a chronic cough

• DDx to include
• Asthma (cough variant)

• GERD

• Habit or irritant cough

• Tic

• Fb

• Atypical Process (ex B. Pertussis)

• other



Case #2

PFTs Note Shape of the PFTs



Right Sided Aortic Arch with a 
Vascular Ring

CT #1 CT #2



Right Sided Aortic Arch with a 
Vascular Ring

CT #3 CT #4



Case #3

• 16 y/o White Female with a history of asthma and 
atopy

• NO admits for asthma.  NO ED visits

• H/O sinus surgery (with possible PA or 
Pseudomonas).  Workup with ENT and allergy & 
immunology showed atopy to trees, molds, dog (no 
dog in the home).  Immune workup was negative.  
NO sweat test.

• Cough + sputum >> wheezing

• Will respond to therapy



Case #3 (continue)

• Exam (first visit) did show wheezing and crackles

• HELD on PFTs (was wheezing)

• Wt 59kg 

• No polyps, no clubbing

• Current Medications:  Advair, Zyrtec, Singulair, and 
Flonase.  Persistent sputum with therapy

• Placed on (1) Zmax (2) OCS (taper)

• Asked to follow up in two weeks for repeat exam 
and PFTs



PFT on our second visit



Case #3 (continue)

• Interesting pt 

• Symptoms more coughing + sputum >> wheezing

• H/O PA?

• H/O sinus surgery

• Sputum?

• But does respond to asthma therapy

• Next evaluation = sputum (clinic)



Don’t bet on Asthma…

• 16 y/o with normal weight and normal PFTs with 
chronic sputum.  What is your DDx
• Asthma

• Chronic Bronchitis

• CF

• PCD

• Immune Dysfunction

• Past lung injury or persistent bronchiectasis

• other



Case #3 (CF diagnosis)

• Sputum grew PA (Pseudomonas) and Serratia
• Sweat testing Sweat Cl 85/86

• Genetic showed TWO CF related mutations or DF508 
and G85E

• Bronchoscopy (again) grew PA

• CT chest showed bronchiectasis

• Younger sib (too) dx with CF

• Evaluation of PI (Pancreatic insufficiency status) 
• Fecal Elastase < 50 (PI)

• Vit D Low



What is CF?

• CF is an autosomal recessive disease:  genetic 
mutation in the Cystic Fibrosis Transmembrane 
conductance Regulator (CFTR) located on 
chromosome 7 resulting in abnormal Na/Cl 
transport resulting clinically as a multisystem 
disease of exocrine gland dysfunction.



Why is CF important?

• 2nd most common life-shortening childhood onset 
inherited disorder (#1 is SCD) 

• Effects all races

• Over 30,000 affected in the US

• Costs:  personal/medical/societal

• Average life span around 40+ years



Cystic Fibrosis: Epidemiology

• Over 1800+ mutations identified

• ΔF508 66% all mutations

Race/ethnicity Incidence

Caucasian 1:2,500

African American 1:15,000

Hispanic 1:8,000

Asian American 1:10,000

Native American 1:40,000



Cystic Fibrosis:  Clinical Features

◼ Chronic Respiratory Symptoms 51%

◼ Failure to thrive/malnutrition 43%

◼ Steatorrhea 35%

◼ Meconium ileus 19%

◼ Family History 20%

◼ Electrolytes/Dehydration 5%

◼ Rectal prolapse 3%

◼ Nasal polyps/sinusitis 2%

◼ Hepatobiliary disease 1%

CF Presenting Factors/symptomsCF Involved Organs



Presenting Symptoms by Age

Infancy:

Meconium ileus

Obstructive 

jaundice

Failure to thrive

Edema, anemia, 

hypoproteinemia

Recurrent 

bronchiolitis

Childhood:

Pulmonary 

infections with CF 

organisms

Malnutrition

Heat prostration

Atypical Asthma

Nasal polyps

Adol/Adulthood:

Chronic 

bronchitis

Pansinusitis

Hemoptysis

Abdominal pain

Pancreatitis

Infertility



CF Diagnostic Criteria
One or more characteristic phenotypic features

--or a history of CF in a sibling

--or a positive newborn screening result

AND

Increased sweat chloride concentration by pilocarpine iontophoresis
on two or more occasions

--or two documented CF-related genetic mutations

-- FYI:  in vivo evaluations such as nasal epithelial potential 

difference are sometimes used in Atypical CF.





Frequency of CFTR mutations
*US CFF Data n=28,455 (17,853 genotyped)

Mutations Freq (%)
Delta F508 69.4%
Unknown 15.7

G542X 2.3
G551D 2.2
Delta I507 1.6

W1282X 1.4
N1303K 1.2
R553X 0.9

621+1G to T 0.8
R117H 0.7
3849 + 10kb C to T0.7

1717 1G to A 0.5
R347P 0.3

Mutations Freq (%)

2789 5G to A 0.3%

R1162X 0.3

G85E 0.3

R560T 0.2

R334W 0.2

3659DC 0.2

A455E 0.1

711 1G to T 0.1

1898 +1G to A 0.1

2148DA 0.1

S549N 0.1

1078DT 0.3

* McKone EF and et al.  2003. Lancet: 361:9370. 1671-76.



Cystic Fibrosis: Pilocarpine Iontophoresis

Di Sant’Agnese, PA., et. al.  1953.  Pediatrics.  12: 549-563.
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Why such a broad clinical spectrum?  
Cystic fibrosis: molecular mechanisms of CFTR dysfunction

ATP

ADP

Golgi

ER

Endosome

ATP ADP

PKAATP

ADP

Nucleus

Class 4: mutants that 
have altered channel 
properties, e.g., 
R117H

Class 1: premature 
termination of CFTR 

mRNA translation, 
e.g., W1282X

Class 3: regulatory 
mutants that fail to 

respond normally to 
activation signals, 

e.g., G551D

Class 2: CFTR protein 
degradation in the 
endoplasmic 
reticulum, e.g., 
F508 and G85E

Class 5: Decreased 
normal CFTR protein 
expression, e.g., 
2789 + 5 G-to-A









We do see Asthma and a lot 
more!!
Thank You!!


