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Survival in CVID
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Infection is most likely in the last week of the dosing cycle
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Decline in pneumonia in CVID with less impact on recurrent RTI
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The variable in common variable immunodeficiency: a disease of complex phenotypes.
Jolles S. J Allergy Clin Immunol Pract. 2013 Nov-Dec;1(6):545-56.

Paediatrics vs Adults

M PID with no lung
disease

M PID with
bronchiectasis

i PID with other lung
disease

Clin Exp Immunol. 2017 Jul 14. doi: 10.1111/cei.13012. [Epub ahead of print]
Screening protocols to monitor respiratory status in primary immunodeficiency disease: findings
from a European survey and subclinical infection working group.

Jolles S', Sénchez-Ramén S2, Quinti 13, Soler-Palacin P*, Agostini C5, Florkin B, Couderc LJ7, Brodszki N8, Jones A%, Longhurst H'®, Warnatz K,
Haerynck F'2, Matucci A', de Vries £1415,



http://www.ncbi.nlm.nih.gov/pubmed/24565700
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Risk factors for pneumonia in CVID

* Low IgA

* Low IgG trough on replacement
* Chronic sinusitis

* Bronchiectasis

* Low CSMB

(Quinti I. et al. J Clin Immunol. 2011)

Subclinical Infection
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BAL taken not during infection
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Virus shedding after human rhinovirus infection in children,
adults and patients with hypogammaglobulinaemia
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http://onlinelibrary.wiley.com/doi/10.1111/clm.2013.19.issue-7/issuetoc
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Respiratory Infections and Antibiotic Usage in
Common Variable Immunodeficiency

Johannes M. Sperlich, MD*", Bodo Grimbacher, MD"“*, Sarita Workman, MSc®, Tanzina Haque, MD, PhD",
Suranjith L. Seneviratne, MD, DPhil®, Siobhan O. Burns, MD, PhD™“, Veronika Reiser, MSc®, Werner Vach, PhD",
John R. Hurst, MD, PhD"*, and David M. Lowe, MD, PhD™“*  London, United Kingdom; and Freiburg, Germany

* 69 CVID patients

* 54 viral swabs

* 43 sputum samples (combined mean 1.4 samples/patient)

* Diary data for 6210 days or 90 days per patient

* 170 exacerbations with antibiotics used in 76 with a delay of 5days

* Purulent sputum responded more quickly to antibiotics than sore
throat or upper respiratory tract symptoms

* 56% found a potentially pathogenic virus and 33% a bacterium

Bacterial analysis in patient sputum

Normal respiratory tract flora

B Haemophilus influenzae
Streptococcus pneumoniae

B Serratia marcescens

B Pseudomonas aeruginosa
Streptococcus + Pseudomonas

Respiratory Infections and Antibiotic Usage in
Common Variable Immunodeficiency

Johannes M. Sperfich. MD" ., Bodo Grimbacher. MD" " Sarita Workman, MSc”
Suranjith L. Seneviratne, MD, DPhil*, Sisbhan O. Burns, MD, PhD"*, Veronika
John R, Hurst, MD, PhD'*, and David M. Lows, MO, PhD"“* Lo,
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Viral PCR
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Respiratory Infections and Antibiotic Usage in
Common Variable Inmunodeficiency

Johannes M. Sperfich, MO, Bodo Grimbacher, MD" ", Sarita Work:
Suranjith L. Seneviratne, MD, DPhil", Siobhan Q. Bumns, MD, PhD"*, Veron
John R, Hurst, MD, PhD"*, and David M. Lows, MD, PhD™**  London, Lt

PAD and Fatigue

* Self reported fatigue has the greatest impact on QoL and is associated with
poorer survival and worse outcomes in other diseases

* USIDNET data 2537 patients — 18% with PID have fatigue
* Fatigue in the general population is reported at 6-7.5%

* Fatigue is present in 24.9% of PAD vs 6.4% non PAD
* CVID 30% reported fatigue the highest levels

* Association with depression, bronchiectasis and arthritis (also Low T cells, leukopenia,

granuloma, colitis, adrenal insufficiency, IBD, interstitial lung disease, hepatomegaly, eosinophilic esophagitis, and coeliac disease)

* No difference in fatigue between IVIg and SClg

* Psychology, non-infectious, infectious?

J Clin Imumnunol. 2017 February ; 37(2): 153-163. doi:10.1007/510875-016-0367-1

Increased Incidence of Fatigue in Patients with Primary
i Di P and A {
Within the US Immunodeficiency Network Registry

Joud Hajjar' 2, Danielle Guffey®, Charles G. Minard®, and Jordan S. Orange'?

'Section of Immunology, Allergy and Rheumatology, Department of Pediatrics, Baylor College of
Medicine, Houston, TX, USA

“Texas Children's Hospital, Houston, TX, USA

3Dan L. Duncan Institute for Clinical and Transtational Research, Baylor College of Medicine.
Houston, TX, USA
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Shortcomings of current IGRT

* Does not contain IgA
* Does not contain IgM

* Quality is determined with titres to measles, diptheria and polio —
may not be ideally suited for QC for PID indication

* |gG may not reach mucosal sites appropriately
* Ability to manage inflammatory autoimmune aspects

Immunoglobulin testing

* FDA — measles, diptheria and polio
* These are in fact not the key pathogens we find in PID patients

* High titre RSV immunoglobulinwas found to also have higher titres to
a number of other viruses

* Either individuals were high responders
* Or individuals encountered a higher virus frequency

* Or a combination
Therapeutic immunoglobulin
selected for high antibody titer to
RSV also contains high antibody
titers to other respiratory viruses

Jordan 5. Orange’”, Wel D’ and Ann . Falsey’
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Anti-inflammatory

properties Homeostasis

of commensals

Semi-mature
Lamina propria CD11¢/CD11bDC
®
IL-4, TGF-B,
b @ L6, IL-10

lgMI

* Removal of apoptotic cells

* B cell homeostasis

* Modulation of inflammation
* Role in eliminating infection

* Autoimmunity and
atherosclerosis

* Reduced IgM following B cell
ablation therapies

Nature Reviews | Immunology

11
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Prophylactic antibiotics

Prophylactic Antibiotics

* Much of the data is from non PID

* What are they doing — infection,
carriage, inflammation, resistance

* Significant use of macrolides
* Role of rotation

* Individual response

* ‘Good but no cigar’

Proportion Free of COPD Exacerbations

e NEW ENGLAND
JOURNAL o MEDICINE

AUGUST 25, 2011

Azlthromymn for Prevention of Exacerbatlons of COPD

P<0.001 by log-rank test and Wilcoxon signed-rank test
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Clinical Commentary Review

Antibiotic Prophylaxis in Primary Imnmune Deficiency
Disorders

Merin Kuruvilla, MD, and Maria Teresa da la Morana, MO Dallas. Tt

12
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Rhinovirus impact

* COPD (14) and healthy controls (17) given rhinovirus and induced

- . . . |
Outgrowth of the Bacterial Airway Microbiome l
after Rhinovirus Exacerbation of Chronic
Obstructive Pulmonary Disease
Philip L. Molyneaux'-2, Patrick Mallia’23, Michael |. Cox', Joseph Footitt'23t, Saffron A. G. Willis-Owen’,

Daniel Homola', Maria-Belen Trujillo-Torralbo22, Sarah Elkin'3, Onn Min Kon'23, William O. C. Cookson'-2,
Miriam F. Moffatt’?*, and Sebastian L. Johnston'-23*

sputum pre and d5,15 and 42
* Sputum 16S ribosomal RNA microbiome

* Day 15 -6 fold increase in 16S copy number and 16% increase in

proteobacterial sequences

* Most notably Haemophilus influenzae (p 2.7x10-2°) from a pre-existing

community and only in COPD
* Still present at 42 days
* Rhinovirus predicts secondary bacterial infection

L infocs Dis, 2014 Now 15;210(101649-67. cois 10,1093 infcis 326, Epub 2014 Jun 6

High nasopharyngeal p|
invasive pneumococcal

| density, i d by viral coinfection,

€*, Madl

Walter N', Tempéa §°, Cohen
p oF. Da

Rhinovirus Infection Induces Degradation of
Antimicrobial Peptides and Secondary Bacterial
Infection in Chronic Obstructive Pulmonary Disease
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PID and Rhinovirus — viral sensing

Proc Natl Acad Sci U S A, 2017 Aug 1;114(31):8342-8347. doi: 10.1073/pnas.1704259114. Epub 2017 Jul 17.
Severe viral respiratory infections in children with IFIH1 loss-of-function mutations.

Asagari s! 2, Schlapbach LJ3‘4'5, Anchisi Sﬁ, Hammer C'-2, Bartha I1‘2. Junier T1'2‘ Mottet-Osman G, Posfay-Barbe KMY‘ Longchamp Da. Stocker Mg. Cordey
510. Kaiser L'°, Riedel TS, Kenna T'1, Long D“‘ Schibler A“. Telenti AWZ‘ Tapparel C°, McLaren PJ'®¥, Garcin D, Fellay J152,

J Exp Med. 2017 Jul 3;214(7):1949-1972. doi: 10.1084//em.20161759. Epub 2017 Jun 12.
Recurrent rhinovirus infections in a child with inherited MDAS deficiency.
Lamborn 112, Jing H', Zhang Y, Drutman SB%#, Abbott JK®, Munir S, Bade S7, Murdock HM', Santos CP®, Brock LGP, Masutani E%, Fordjour EY',

McElwee JJ°, Hughes JD®, Nichols DP'0, Belkadi A'"12, Qler AJ'3, Happel €', Matthews HF®, Abel L3112, Collins PL®, Subbarao K5, Gelfand EWS,

Ciancanelli MJ%, Casanova JL3 11121415 gy HC'6.2,

Clin Infect Dis, 2014 Jun;58(12):1784-6. doi: 10.1093/cid/ciu169. Epub 2014 Mar 14,
Treatment of persistent rhinovirus infection with pegylated interferon a2a and ribavirin in patients
with hypogammaglobulinemia.

Ruuskanen O, Waris M?, Kainulainen L3,

J Ginseng Res. 2016 Oct;40(4):308-314. Epub 2015 Sep 16.
Ginseng, the natural effectual antiviral: Protective effects of Korean Red Ginseng against viral
infection.

imK', Kim J', Min H'.

Article The Rockefeller University Press
1 Exp. Med. 2017
https://doi.org/10.1084fjem 20161759

Recurrent rhinovirus infections in a child with inherited
MDA5 deficiency

Ian T. Lamborn,"** Huie Jing,"* Yu Zhang,' Scott B. Drutman,**** Jordan K. Abbott,"** Shirin Munir,”
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