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The ICORD mission 5 o improve advocacy and engagement

the welfare of patents with rare between those with ability to
dizeases and their families world- prevent, intervene, treat and
wide through better knowledge, provide supportive care for
research, care, information, patients and families affected
education and owareness. by rare dieeases living in South
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What is PI?

People living with Pl have an immune system
that is not working correctly. But that doesn't
mean they can't still live a full and active life.




Casanovaé& Abel
d:)ID IS NOT RAREZIENCEVOL&?BAUGUST:

Inborn errors of Immunityare :

NOT just confinetb a few rare, familial, monogenic, recessive traits impairing the
development or function of one or several leukocyte subsets
resultingin multiple, recurrent, opportunistic, and fatal infections in infancy

Appearsthat most individuals :

Each suffer fronat least one of a multitude of primarymmunodeficiencies the dissectiorof
which is helping to improve human medicine whdescribingmmunity innatura.

OVERALL :ifh 1200livebirths



RARE Diseasesy g A RSt & & LJ

A Europe : rare when it affects person per 2000.

A Depends on the degree specificityused when classifying the different entities/disorders
A Nearly all genetic diseases are rare diseadast not all rare diseases are genetic diseases.
A Serious, often chronic and progressivdiseases, over 50% appear during adulthood.

A No cure for most ?but appropriate treatment and medical care can improve quality of life

A Suffer from adeficit of medical and scientific knowledgeDifficultiesin their quest for a
diagnosis

A Siencecan provide somanswers Hundreds of rare disease®w diagnosedhrough a
biological sample testAnd knowledgef the natural history of these diseases is improved
by thecreation ofregistries and research networks



The evolving range of PID as we
live longeiX

ANearly 300 monogenic traits

RISE OF THE CENTENARIANS?

100

Asingletype ofinfection predisposition alsc :

AAny severe infectious illnegsotential PID © .

APolygenic inheritancpatterns

PIDDiagnosis masked until times amedicalprogress !



Discoveryof Major Types of PI

A 1922Neutropenia

A 1926AtaxiaTelangiectasia

A 1929Chronicmucocutaneousandidiasis
A 1937Wiskott-(Aldrich) syndrome

A 1944Purification of -globulin

A 1950Lymphocytophthisi¢SCID)

A 1952A 3amma globulinemigdXLA) and treatment witA -globulin
(1993Identification ofBtkas site of mutation itXLA)

A 1953Alymphocytosi€SCID)

A 1954Acquiredagammaglobulinemian an adult woman (CVID)
A 1957Chronic granulomatous disease

A 1957 Swissype agammaglobulinemiand lymphopenia (SCID
A 1968 Bone marrow transplantation for SCID




A1982Recognition of AIDS
A1982IVIG in the US
A1991Gene therapytrials for ADAdeficiency

Ongoingc GENE PANELS and new PID genes

G L y @hnolinGs Major Expansion of Its Test Menu for Neurological, Pediatric, and Rare Genetic Conditions and
Introduces New Panels for Inherited Metabolic Disorders and Newborn Screening Confirméation

(Company achieves miagtar goal of more than 1,000 genegnoduction)

Invitae expands its comprehensive,

high-quality, affordable genetic tests

Met milestone of " o F.
Continues to reduce  Committed to making
more than 1000867 costofgoodssold genetics affordable

Ganes n producton 2015.€OCS por sample $475 i
S0 sus0 ns

Genetic testing, simplified
Transformi d

ing the way diseases are diagnose




evoingl UIS Classification (2014)

Apredominantantibody deficiencies,

AcombinedT-cell and Bcellimmunodeficiencies

Aother well defined immunodeficiencgyndromes
Acongenital defects of number and/or function pifiagocytes
Acomplemert deficiencies,

Adefects of immunealysregulation
Aautoinflammatorydisorders,

Adefects in innate immunity

APhenocopies

ASSISTED by
ESICClinical DiagnostiCriteria 2016



Who wilINOTdevelop PID ?

Nobody is Average



Diagnosis

Diagnostics The art or practice of medical diagnosis

ASymptomor a distinguishindeature serving as supporting evidence
In a diagnosis.

AAninstrument or a techniqueused in medical diagnosis.



Value of Diagnostic

Ad ¢ KS @I tdzS 2F | RAFIYy2aGA0 uSai
but depends orhow it affects patient healtlg

Almprovements in test accuracy will not benefit patients unless they leac
to changes in diagnoses and patient management

Almproveddecision making is only one route by which tests affect
patient health - empiricalevaluations are needed to compare the effect
of test strategies on patient health



Bottom line of diagnosis

(1) Patient given diagnostic test—»  (2) Test result produced

!

(3) Diagnosis made

'

(4) Management decided

#

Patientoutcome -+— (5) Treatment implemented



SymptomiiagnosticJ MFWARNING SIGNS

Warning Signs

of Primary Immunodeficiency

defics hild.

Primary I y (Pl) causes and adults to have infections that come back frequently or
are unusually hard to cure. 1:500 persons are affected by one of the known Primary Immunodeficiencies.
If you or someone you know is c"'md by two or more of the following Wurnlng Slgns, speak to @

physician about the possibl of an underlying Primary I

Modified for South Africa
+

BCG dissemination
RecurrentTB
Meningococcal Infection

Two or more serious sinus
infections within one year.

Four or more new ear

Two or more monlhs on
infactions within one year.

antibiotics with little effect.

W e—_
Recurrent, deep skin or
organ abscesses.

Failura of an infant fo gain
weight or grow normally.

Two or more pneumonias
within one year.

Need for | |mruvenous
anfibiotics to clear infections.

Persistent thrush in mouth or

D
Two or more deep-seated
ungal infection on skin.

infections including septicemia.

Presented as a public service by:
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These waming signs wera developad by the Jefirey Modell Foundation Medical Adviscey Boa
A family history of PI. Conslation with Primary Immunodeficizncy experts s strongly suggested. © 2013 Jel'freyMod:ll Foundation

For informalion of referrals, contact the JeHrey Model Foundaticn: infodpi.erg | 866-INFO-4-PI




NL o c &Vhrkding signs for primary immunodeficiency
(Modified Modell)

k

A Eight (6) or more new ear infections within 1 year.
A Two or more serious sinus infections within 1 year.
A Two or more months on antibiotics with little effect.
A Two or more pneumonias within 1 year.

A Failure of an infant to gain weight or grow normally. 7y
A Recurrent, deep skin or organ abscesses. i e
A Persistent thrush in mouth or elsewhere on skin, after age 1;8%%
A Need for intravenous antibiotics to clear infections.

A Two or more deepseated infections.

A Parasitosege.g. PJP and Giardia).

A Auto-immune manifestations, especially in the very young.

A éef%Iy history of Primary Immunodeficiency (or unexplained early

And

s ABCG Dissemination |
P AAND Recurrent Meningococchifections %
488 [Recurrent tuberculosis




Strongest Predictors for PID

AFamily Historyc the most important predictor of PID

AUse of IV antibioticdor sepsisand
failing to thrive for neutrophil and T cell related
disorders

AHypocalcemiawith or without seizures,
congenitalheart defects(mainlyconotruncal
anomalies),
absenceof thymic shadow on CXR,
delayedumbilical corddetachment (>30 days)



CLINICAL ALGORITHM DIAGNOSIS

Bousfiiha Journal oClinlmm 2013, 33(6)1074.087




OR : Stepvise laboratorytesting- STAGE 1 TESTING

Test forHIV, CMV, EBV, TB where relevant

FBG& differential count Numberof PN (<500/mm3J
Lymphocytes< 1500

CRP & ESR

Signhature organismegBCG, PCRJeningococcus
Screen for Cystic Fibrosis where indicai8W&WEAT TEST)

IgG value of
QuantitativelmmunoglobulinsigG M, A & E orglobulln less than 3 g/L

fraction. (300 mgAlL) ¢
Cheap Rule Out




And some havdNIS tEStingavailable(?)

RANK/VEGFR3 TCR/BCR TNFR-S
/ EDAR

IKK -
kaYﬁ/

NF-xB \psn ) l 950|p55

____\___

IL-6,IL-1,TNFa IL-6,IL-1,TNFa

Genetic defects of TLR/IL-1R signaling pathways
(eg Herpes Simplex Encephalitis)

’ T e— \
/ & gpoterer pa0 [ IL-12Rp2
| cD40 - | ﬁ

NEMO r——*ﬂ CD40L | l

IFN4R1 | |
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Dendritic cells/Phagocytes T Lymphocytes/NK cells

MSMD: MSMD-causing gene products in the IL-12/23-IFN-2
circuit. (eg Mendelian susceptibility to TB)



PIDs : Diagnostic Procedure

wClinical phenotype, physical examination
wOrigin, family history

wSTAGE 1 Testing A

wlmmunophenotyping

w Functional assays (+5pecific of the
suspected PID) )

wGenetic diagnhosis




SouthAfrican Registry Data

Universities of Stellenbosch, Cape Town and Witwatersrand

=

Faculty of Health Sciences,
Universityof Stellenbosch

UNIVERSITY OF CAPE TOWN
‘. AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

a !national registry for PID helps to describe theally reportedspectrum of genetic immune
deficiency diseases.

In that way, it addresses the clinical care needs of patighisservices needed, the monitoring
requirements of treatment,
training requirements and also locatiglevant researclguestions.

Theadded benefit is the creatioaf awarenessthe ultimate aim is to improve the care BfD
LI GASY (& dé




S A PRIMARY IMMUNODEFICIENCY RE

1. Institution:

2. Referring doctor DBr

3 Address: 4. Contact No :Phone :
Fax :
e-mail

5 HospiaiNo: [T T TTTTTT]

6. Surname 7. First Name :
d dmm M F

o emname [T TTLTTT]  ose: [L]

(00 = UNKNOWN EG. 00/00/1989)

10. Age at diagnosis (age last birthday) in md:El (99 = unknown)

11. Ethnic group Black|:| Whine|:| Coloured[l Asian[l

12. Residential addressStreet

(past 6 months)  Subur

Town

Province

13. Health centre (clinic/day hospital) nearest to residence

(99 = unknown)

T —

Telnr.
Postal Code

DISEASE

14. Diagnosis

15. Dominant infections

16. Date of diagnosis
ddmmyyyy

17. Most valid basis of diagnosis
|:|Clinical Dlmmunological

18. Date last contact
ddmmyyyy

19. Immunology Testit

[wec [ere [ Ineutrophil Burst
[Jeymen [eo [pra me
[ Ineuro e [Jeona
[JEosino [en [Jprota

[(wo [eos [Jpokeweed
[puatetess [ensass [Jcandida
[esr

Family hist of PID: YES/NO

Ig replacement YES/NO

Molecular

O

|:|To'al comp
I:lIgG

I:lDeﬁcient comp
[Jigm

I:lMoIecuIar Ax

[iga
|:|Haemophilus
|:|IgE

EIPertussis
I:lAb testing:
Pneumo |:|Diplheria
Tetanus

REFERRING DOCTOR

1%

B Paediatrician Tertiary
Hosp

B Paediatrician Other

B Physician Tertiary Hosp

® Physician Other

B General Practitioner




