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Bronchiectasis - etiologies beyond CF
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Chalmers. Nat Rev Dis Primers 2018



26 yo male recurrent resp tract infections

Born at 32 weeks, significant resp distress
No problems until age 7

= Severe varicella infection

Chronic productive cough since age 8 )@’ O
= 15 episodes bronchitis/pneumonia

1-5 episodes sinusitis/year
= Sinus surgery ages 15 & 21

Sweat chloride 48 mmol/L; CF genetics (-) O O




26 yo male recurrent resp tract infections

‘

- WBC: 6.82
= Abs Neut Count: 5006
= Abs Lymph Count: 723
= Abs Eos Count: 334
= Abs Mono Count: 702
- Immunoglobulins:
= 1gG: 1140
o |gA: 232
= |gM: 83
o |gE 7

.

A

- (Cilia studies
= Nasal NO: 13 nL/min (>77 nL/min)
= Electron microscopy: Normal

» Targeted sequencing - heterozygous
missense variant in DNAAF3

- Plan: batched whole exome sequencing

A



Diagnosis of Primary Ciliary Dyskinesia

Shapiro AJ. Am J Respir Crit Care Med 2018

a
At least 2 of the 4 key clinical features for PCD:
prémature Unexplained neonatal respiratory distress in term infant
v/ Year-round daily cough beginning before 6 months of age —»[ No H PCD Unlikely]
o/ Year-round daily nasal congestion beginning before 6 months of age
Organ laterality defect

/

Access to nNO testing (with chemiluminescence device and standardized protocol) at specialty center
AND Cooperative patient =5 years old, capable of performing nNO testing maneuver
Yes to both
(preferred pathway) v [ No to either ]
\_

' '

Nasal nitric oxide measurement* [ Extended genetic testing panel’ ]

.




Diagnosis of Primary Ciliary Dyskinesia

Shapiro AJ. Am J Respir Crit Care Med 2018

Nasal nitric oxide measurement*

!

'

v [ Low nNO level

Normal nNO level ]

!

Diagnosis of PCD,
X if CF is excluded.

- Advise repeat nNO to
verify low value’

Pursue additional corroborative

PCD testing:'II

- Extended genetic panel testing
(first line)

-TEM of ciliary ultrastructure

'

Unlikely PCD diagnosis
Pursue genetic testing
if strong clinical featu res’

L




Approach to finding PID in respiratory disease

History suggestive of antibody deficiency
(other potential diagnoses to rule out: cystic fibrosis, inhalant allergy,
alpha-1-antitrypsin deficiency, primary ciliary dyskinesia, neutropenia or
neutrophil dysfunction, complement deficiency)

Serum IgG, IgA, and [gM
IgG, and IgA .
All below mean and/or IgM IgGrbelm\ 1:" = All I
for age by =2 5D below mean for Dlr_;ggny e
age by =2 5D
Y \ 4
i A o sl \ il N( \ / Antibody deficiency \
: . unlikely, but not ruled out
B-cell deficiency CVID or other
likely — refer to PIDD likely 1f IgG subclass or ; B
immunologist no history of specific antibody - If;‘::zri;::ﬂ;l ):vim
for flow steroids or other deficiency ggbel ’ foll
cytometry and medications that possible ocnsa::triv(:erlyo o:;vcrvc
molecular suppress Igs 2 ;
diagnosis closely, and repeat Igs in

\_ j \_ ) \ ) \ 3-6 months /

3 L b A

Repeat IgG, [gA, and IgM

Determine IgG subclasses and specific antibody titers to tetanus,
diphtheria and pneumococcal polysaccharides

Evaluate response according to Table 3: if abnormal. immunize
Berger. Resp Med 2017 and recheck in 4—6 weeks (11-13, 15)




Approach to finding PID in respiratory disease

History suggestive of antibody deficiency
{other potential diagnoses to t'l.llﬂ out: ¢ stlc ﬂhrﬂsls- mhala:nt allﬂrg}r,

All normal

/ Antibody deficiency \

unlikely, but not ruled out

If history 1s haghly
suggestive, continue with
below, or follow
conservatively, observe
closely. and repeat Igs in
Berger M. Resp Med 2017 \ 3—6 months _/




]
26 yo male recurrent resp tract infections

- Age 33: fatigue, fevers, rigors, night

sweats IL2RG MUTATIONS CAUSING X-LINKED SCID
= Pericardial effusion, mediastinal mass Exon 1 2 3 4 s 6 7 8
= Diffuse Large B cell Lymphoma CONA 1 130 .u e A 609
: . cclfcc n W-l*- M |
- Age 36: multiple sites of lymphoma, LJ},M i -}ﬁ e ‘,’ oAl *_]
. . . * * o0 4 Dﬁ. o M a®ox 00
EBV+ lymphoproliferative disease * °o A5 @ MRS Ak @
3 o' A ~g E) : * o
= Failed chemotherapy, deemed not ) -4
candidate for conventional HCT IL2RG Domains X-linked SCID Mutations .
- WES: IL2RG mutation (c. 982 C>T), T Comerved cysieine & o1 mutation. missense ’

o v .
predicted to cause premature g i SRy ~ou o
termination consistent with Dox1-Dox2 4omein 3 ger’ intreme.
hypomorphic variant of X-SCID E ¥ utrensiored " e

Notarangelo L. Personal communication



]
GDMCC - PID genes identified via WES
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1] 998|130 M| X | X | X | X | X| X ]| X | X| 66|219|RAGT
212724 8 | F | X | X[ X | X | X| X | X | X | 86| 13|RAGT
— 31464126 | M| X | X[ X | X[ X ]| X | X | X | 56| 40|IL2RG
41425111 | F | X | X | X | X | X | X | X | X | 80| 20({GATA2
511210(17 | M| X | X | X | X | X | X | X | X | 54|107|PIK3CD
61317415 | M| X | X | X | X | X | ?2]| X ]| X | 49|100|PIK3CD
1121744 | F | X | X | X | X | X | X | X | X | 54|177|STAT3
81122239 | F | X | X[ X | X | X | X | X | X | 61]402|STAT3
91301128 | F | X | X | X | X [ X | X | X | X | - 7|KMT2D

Knowles MR. Personal communication



Bronchiectasis/Suppurative Airway Disease

» Textbook algorithms for ruling out genetic etiologies inadequate
« CF most common/relatively easy to evaluate

« Multi-gene panels may have some value
= PCD (40 genes), PID (327 genes)



Bronchiectasis/Suppurative Airway Disease

» Textbook algorithms for ruling out genetic etiologies inadequate
« CF most common/relatively easy to evaluate

« Multi-gene panels may have some value
= PCD (40 genes), PID (327 genes)
- Whole exome sequencing
= GDMCC
= NIAID Centralized Sequencing Initiative (#302; C105 Tues 2:15-4:15)



Back to our patient...

- Met 2018 Guidelines clinical diagnostic criteria for PCD in 2008
= Single VUS in PCD associated gene, not causative

- Unexpected diagnosis of a PID that is almost always lethal in
infancy without bone marrow transplantation
» Emphasizes need for unbiased diagnostic approach

« Association of PID with treatment refractory lymphoma
= Emphasizes critical need for early recognition of PID
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- Training and Career Opportunities at the NIH
= Post bac & Post doc Intramural Research Training Award
= Pulmonary/Critical Care Medicine & ID Fellowship Programs

= Lasker Clinical Research Scholars Program
- Up to 10 years intramural/extramural career development funding
= Tenure track/tenured investigator & staff clinician positions



