Tuesday, Augustll, 2020,2:00-2:45 PM EDT
PLENARY SESSION 2 CASE STUDIES

SECONDARY IMMUNODEFICIENCY DUE TO ANTI -CYTOKINE AUTOANTIBODIES
Vijaya Knight, M.D., Ph.D., (D)ABMLI
University of Colorado School CodraddMedi ci ne

The association of autoantibodies to cytokines with immune deficiency, autoimmunity and/or immune
dysregulation is increasingly being recognizZetesence of these

autoantibodies in an otherwise healthy individual may result in a unique phertygpar to individuals

with inherited defects of these cytokine pathways that are typically characterized by predisposition to
infection with specific organism&or example, autoantibodies to interferon gamma have been found to
be associated with chranitreatment refractory infections with intracellular organisms such as
mycobacteria, autoantibodies to interleukin 17 with chronic mucocutaneous candidiasis,-and anti
interferon alpha autoantibodies with systemic lupus erythematosus. While low titertdnadies to

these and other cytokines may be detected in normal individuals, patients with infectious or autoimmune
manifestations tend to have high titer autoantibodies that may block or potentiate the function of the
respective cytokine. Recognition thiese autoantibodies is important because it may direct treatment
toward a combination of adjunctive immunotherapy to modulate the autoantibody level while continuing
with appropriate ardimicrobial therapy.
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Secondary Immunodeficiency and anti-cytokine
autoantibodies

e Sy - Vijaya Knight

Learning Objectives

* Enumerate disease phenotypes associated with anti-
cytokine antibodies.

* Descrbe laboratory technigues to detect anti-cytokine
antibodies.

* Enumerate reasons to consider anti-cytokine antibodies
in the differential diagnosis of chronic infections.
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A case of extrapulmonary atypical mycobacterial
disease

+Adult male of Japanese descent

Presented with cough and cervical lymphadenopathy
*Biopsy grew M _chefonae/abscessus

«Started on azithromycin, imipenum and tobramycin (3 1/2 months)

+A year later, he developed axillary, multiple cervical and submandibular lymph
node involvement; biopsies of these nodes all grew M. chelonae/abscessus

+A climical immunofogy consuft was recommended

What initial immunology laboratory tests would you
recommend?
A Serum immunoglobulins
B: Lymphocyte subsets (CD3, CD4, CD8, CD19 and CD16/56)
C: Neutrophil oxidative burst (DHR) assay

D: T cell proliferation to mitogens and antigens
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Lymphocyte subsets CBC unremarkable
Result Ref Range
SCD3 531 B2-88
Abzolute CD3 1518 678 7504 Lymphocyte proliferation
=CD8 T 353611
Bbzolute CD4 (FE] 312-1679
%CD8 26.0 12373 Putiomt Runge
- - . PHA 25,600 90,726 =25, 000
Abzol ute CDE 624 162-1038
P a2 520 CONA 16,401 51,034 »8,830
Absalute CD1S 101 56515 o 1500 2,995 23,500
RCD16/56 FFL) 33.337 Tetanus 28.2 174.7 =5
Bbzolute CO16/56 550 25523 Candida 14 1314 =5
CD4/COE ratio 14 10-36

Additional immunology workup

= Serum IgG was elevated, IgA and IgM were within normal limits_

- Adequate cytokine production following PBMC stimulation with
Toll-like receptor ligands.
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Investigation of the IFNy/IL-12 axis — key
pathways for control of mycobacterial infection

iL-12

Mutations in IL-12. IL-12R. IFMR and STAT1 result in defective mmune
responses to intracellular organismis
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IFN-y and IL-12 receptor expression by flow
cytometry

4y 1

Surface sain lsolated PEMC for

IFNR i T

Develop T cell biasts following a 3-day
Repored 3s an Index stimulation with PHA. Defect 1L-12R on surface
MFI {recaptoryMFijisotype) =2.1 of actvated CO3 cells.

IFMy and IL-12 receptors were expressed and functional

All labs appear to be normal.

Quantiferon TB Gold in-tube assay was repeatedly
indeterminate due to low mitogen response.

Why was this the case?
A_ Inadequate T cell response to PHA (mitogen) stimulation?

B. Low number of T cells?
C. Interference with IFNy detection?
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Review — anti-cytokine autoantibodies

Anti-cytokine antibodies
- Cause of ‘acquired immunodeficiency or dysregulation’

«Category X “Phenocopies™
Tangye, 500, Ak-Harz, W, Bouiliha, & ¢ &, Humis eborn Erron of Immusity:. 2009 Update on e Classification from the islernaticonsl Uslos of
Immunokagical Sockties Expert Cofmmitie. J On imeused 80, 1= (2000

+ Manifestations are diverse; the antibody tends to be a polyclonal 1gG antibody

+ Unlike primary immunodeficiency that presents eary in life, immune-
deficiencyldysfunction due to anti-cytokine antibodies tend to present later

« Antibodies may cause inappropriate stimulation or neutralization of cytokine
activity

*Have been identified in healthy individuals

+ Cause? Loss of tolerance, molecular mimicry, genetic predisposition?

12
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Autoantibodies to cytokines observed in healthy individuals: what
purpose do they serve?

complex Fc receptors
prolongs
action
In general, present at very low levels, do not appear to be detrimental and may serve an
immunoregulatory purpose.
15
Anti-cytokine autoantibodies are ubiquitous in healthy individuals
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Association of anti-cytokine autoantibodies with immune deficiency or
dysregulation
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High titer, functional (neutralizing) and associated with immune dysfunction.
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Association of anticytokine antibodies and disease states
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-Dissuption to the IFNy pathway (receptor, downstream signaiing molecules or
autoantbodies 0 IFNy) can result In severe, chronic mycobactenial disease

-First case of autoantibodies to IFN; described In 1998 and these antibodies have baen
found to be more common that previously thought.

- Mechanistcally, thought to either neutraize IFNy function /-wvo or enhance
Infammation by providing longer-ived IFNy

- In vitro, may be detected by IFN; neutralization studies
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Association of anticytokine antibodies and disease states

GMCSF

= Receptor is found on mustiple cell types Including
neutrophiis Macrophage precursors, dendritic cells,
enythrocyte progenttons and megakaryocytes.
-Required for maturation and differentiation of

macrophages.

-Primary PAP Is a result of mutations In the GM-CSF
receptor, therefore lack of aveolar macrophage maturation
and abnormal surtactant metabollsm.

-Previously termed “iiopathic’ acquired PAP, originally
descrived In 1958, now shown to be due to ant-GM-CSF
antibodies.

phagocytosis and have been identited In a few c3ses of

Cryptococcus meningltis
- In mice, GM-CSF Induces SPf1, a gene essential to
surfactant homeostasis.

- SPIT mRNA also decreased In BAL cells from patients
with PAP.

Association of anticytokine antibodies and disease states

IL-17 and IL-22
- Associated with APS-1 due to
4 s mutations in the AIRE gene
. p, o - Clinically, APS-1 manifests with
" ' : CMC, hypoparathyroidism and
e k- Addison’s disease; multiple
ol o endocrine involvement
‘t® 7 o - APS-1 patients found to have
B -4 autoantibodies to multiple cytokines
%3 A kY . including IFN-z:, IL-17 and IL-22
= -IL-17 and IL-22 involved in host
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Anticytokine autoantibodies associated with immune deficiency or dysregulation

Cytokine Biological evidence in vivo
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Cytokines known to be associated
with disease states
e . Dsteopontin
& IL17 g L6 ‘Gcs>‘-,_ PO )
IFN-y GM- SF T!'!F-a Osteoprotegerin
!
IL 22 \\IFN o L1 7 .3 BAFF R
I parile It s N ',,-'/. Primarnly autaimmune o
associations T o immane dyzeguiicn
Infactizus anc aszeciztions
dLiommuane
manifestations
WlaTicn B Pereane Dytong darior.
m“ ~?‘L“~“hm
22

8/11/2020

11



Laboratory analysis for anti-
cytokine autoantibodies

23
Anti cytokine autoantibodies are detectable by standard
immunological methods such as ELISA
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Functional assessment of neutralizing autoantibodies
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Detection of neutralizing anti-IFNy antibodies
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Getting back to our patient...............
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= [Patient's plasma inhibits IFN-y mediated p-STAT1 specifically, mot
IFN-alpha mediated p-STAT1
= The mhibitory activity lies in the Ig fraction of plasma

27

Teal

I B

P e O Y

Unsstimulated

£ Fan s
k. = o
i .
i ' '
. Hla, I ]
-

High titer autoantibodies to IFNy are neutralizing

wImdEade S
]

*’::" i L‘ i

Stimulated

SV
A Rt

P Rt

Stim + patient plasma
s

)
— 1
1 'j
=] ==
i g
| nl
| 1
B =~
4 i
= e

28

8/11/2020

14



Similarly — detection of neutralizing anti-GMCSF
autoantibodies

PEMC gated on CO4+ monocyles
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Anti-GMCSF autoantibodies detected in a case of cryptococcal meningitis

- G
[ —
g = n - e
T i - - -~
T R R R YRR
== 4 a i - I EEE
i ' — i
a I| . - | I
—_ oy = 1 =
— o : T e e
P L (R R
o e

8/11/2020



Management of Acquired Immune Deficiency associated with
Neutralizing Anti-Cytokine Autoantibodies

31

Treatment strategies
Treat the disease andvor target the autoantbody

» Treat the disease:

a) thesapeutic bronchoaiveolar Iavage In e case of PAP
b) ant-mycobacteral Merapy for NTMTB

> Addition of cytokines over and above the neutralizing capacity of the cytokine

= PAP and disseminated NTM treated with GM-CSF and IFNy

» Discontinuation of cytokine

= Erythropoetin in PRCA and renal fallure associated with ant-EPO antibodles

» Physical removal of autoantibody by plasmapheresis
# Inducton of Immune toferance

= Adminisiration of GM-CSF In PAP associated with reduction In antibody levels

» Suppression of pathogenic population of calls

= Adminis¥ation of ftudmab In cases of PAP and PRCA

» Selective targeting of autoantibody

- EPO recepior synthetic paptide agonist; does not share homology with the EPO receptor

32
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Immuno therapeutic intervention for our NTM patient
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Anti-IFN-y autoantibody titers in relation to treatment with

Sarsh K. Drowss: of el Biood HA T 5HS 6005000

rituximab.

Browne 5K, Zaman R, Sampaio EF, et al. Anti-CD20
(rituximab) therapy for anti-IFN-y autoantibody-associated
nontuberculows mycobacterial infection. Biood.

2012, 118{17)3833-3030. doi: 10.1182%bkood-2011-12-
395707

34
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Therapeutic cytokines
T T

Interferon alpha Multiple sclerosis, Stage Il and 11l melanoma, hematologic malignances,
AlDS-related Kaposi's sarcoma, CML, hairy cell leukemia

Erythropoietin Pure red cell aplasia

G-CSF Stimulate production of granulocytes

GM-CSF Pulmonary alveolar proteinosis, anti-tumor activity

Interleukin-2 Metastatic melanoma, renal cell @rdnoma,

Interleukin-12 Tumor immunotherapy

Interleukin-7 T cell recovery after chemotherapy or hematopoietic stemn cell transplant

Interferon gamma CGD, NTM infections

Interferon beta Multiple sclerosis, various malignancies

Immune monitoring for anti-cytokine antibodies may be of value

35
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Tuesday, Augustll, 2020,3:00-3:45 PM EDT
PLENARY SESSION 2 CASE STUDIES

ACASEOFCOVID-19?7TO BE DETERMI NED BY SEROLOGY ¢
Caleb Cornaby, Ph.D., MB(ASCPY)
UNC Health

SARSCoV-2 serology testing of patient sera is important in identifying and confirming convalescent
plasma donors and performiegidemiological studies. It may contribute in diagnostically challenging

cases such as acutely infected but PCR negative patients or patients presenting with late complications. A
short, but growing, list of serological assays been given Food and Drugdministration emergency

use authorization, leaving accredited laboratories a narrow choice of diagnostic tests that have limited
data on assay performance. Here we present a case of a 69 year old female with comorbidities that would
put her at higher risfor COVID-19. We will describe her clinical presentation, hospital stay, and SARS
CoV-2 serological status which provide an example for the importance of using serology in the testing of
COVID-19 convalescent plasma.



Acase ofCOVID;ig? |
y serology...

To be determined

Caleb Cornaby, PhD, MB(ASCP)c™
August 11, 2020
AMLI COVID-19 Case Session

U Recall common clinical symptoms associated with
SARS-CoV-2 infection.

U Relate how SARS-CoV-2 serology can be clinically
useful in suspicious cases of COVID-19.

U Recognize when would it be useful to recommend
serological testing for SARS-CoV-2.
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() Economic impact:
) = GDP for countries is estimated to fall more than 10% for most countries
o i around the globe, with more severely economically impacted countries
L T © e dropping below 15%.
i b * Decrease in demands for agricultural, oil, and manufactured goods.
(3 * Disrupted supply chains, trade, and decline of global stocks.
C ' = Decrease in travel and tourism industry
.=
! Health Care Impact:
= Heavy burden on heath care system with new infections, co-morbidities,
@e and social distancing restraints.
Education
= QOver 900 million learners affected by COVID-19 closures & social
distancing policies.
COUNTRY CASES
World 13,324.375 2.22)
United 08 3431574 "
G0 rans Hecs o 9
Fermsoies Nano 2070, 'xsname £H6cs o Cor rea €OV 19 e Wi Egmom S Egian gt eh. s oig/10 2139t 5
Nicola, Mana, Zad Alsafi, Ahmed Al tabir, fide, . 2nd fiaf Agha. 203 e n ih A Review;” International lournal of Surgery Elsevier Ltd
https.//do: 0rg/10.1016/4;5.2020.04 D18, Russis 657 tned Kingdsm &
/— Nasal mucosa
| Bronchus
,
Lner —
266 13458 21563 29674 N
Sk 43 3
i . T Stomach
— [ ja St 1 xarnanses )
Pagain-lke  3CL-protease [ — | "y Hindi
:rm]m e LI e
Rikpcimemse  siciense Y iL ¢ SARS-CoV-2 has a similar molecular build as
PR — g5 L 3 e carah i
= Spike (S) protein is responsible for receptor
Spike (9) binding and fusion of virion with host cell.
i 09  Spike (S) is composed of subunits S1 and S2:
« S1 has the conserved receptor binding domain
Membrane (M) o (RBD).
covelope (€) = S2 contains the transmembrane and cytoplasmic
domain elements of the protein.
RNA wral genome S ———— . ¢ ACE-2 receptor is the binding target Spike (S)
protein.
2o, etal 2070, n—— . presson Revetsthe Pl sk of DVt man Ogans Vlneiable o 2019-4COV et Foters of Medine 141(2) 185-92 L1 )iz oA g
u, etal. 2020, " A ] pol il * A fecti Diseos hitps //do;
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Common Clinical Symptoms

O 0,%¢°

Upon Exam * Unproductive Cough Respirato oms A Chest X ray

) ) Cough y v Multiple GGO3
* Tachycardic ¢ Malaise CommMON  shartriess of breath i 1\ Patchy shadowing

s ; tess  Rhmorrhes | Interstitial abnarmalities

° Tykxpmc * Febrile COmMMON  gare throat Septal thickening

: 0, Crazy paving pattern
¢ Hypotensive e Decreased SpO, (<94%) e

n Nausea Blood test

Laboratory Values commop Hyeomusa WBC count

g tmena ; Lymphocytes
¢ Leukopenic

Other symptoms Platddet
* Lymphopenic o] Eaver Iior
* Thrombocytopenic - Diagnostic
N less  Headache ApECK
Increased CRP el i WAL
¢ Increased creatinine
» Possibly increased LDH Radiology
* Organ function enzymes often slightly ¢ Chest X-Ray: bilateral infrahilar airspace opacities, hazy opacities
increased or decreased. -
. * Chest CT: bilateral nodules and/or ground-glass opacities

¢ Positive SARS-CoV-2 RT-PCR test

Tu, Yung Fang, Chian Shiu Chien, Aliaksandr A. Yarmishyn, Yi Ying Ln, Yung Hung Luo, Yi Tsung Lin, We Vi Lsi, et al. 2020. "A Review of Sars-Cov-2 and the Ongoing Ciinical Trials.”international

Sciences. MOPIAG

A SEATTLE INTENSIVIST'S GUIDE TO COVID-19

Nomendature

Virus: SARS-COV-2, 2019 Neovel Corenavirus
infection: Coronauirus Disease 2019 2 .k.a. COVID-19
NOY “Wuhan Virus® NQT “China Virus®

Biology

« 30 kbp, +52ANA, enveloped coranauirus.

« ilkely zonnatic infest on; source/reservolr unclear
[Bats? / Pangol ns? > people)

Spread primarily person to pers:

* COC/WHO recommend ATRBORNE isolation
Virai S ke binds 1o ACED 60 ype two
peumotytes
Effce1 of ACL/ARS » ynzloar; not recenimendes to
<change medications 3t this tme.

Other routes of infection (contact, enteric) possible
but unclear if tiese are significsnt means of spread
Epidemio:

Attack rate = 30.-40% (China)

incubation time = 3:14 days {u
Viral shedding - madian 20 davs (max 32 dsva)
Breakdown of disease severity
+ 80% Non-severe {mild pneumoniz; home]
* 5% Severe {hypoxia, hospital wards)
* 5% Critical {respiratory failure; 1CU)
Disease clusers: SNFs, conferences, cruise ships, etc.

© Rye2d
* Case fatality rate (CFR) = 2.3% {Ch m)msum

Lsktote (SIS

2 by Nick Mark, MO - Vo
iagnasis/Prasentation Treatment @ "dm"' veon > [
Semeloms reflecting tecent US arpentnge - lIsolate & send PCR est early
4 S0-80% cough * GOCdiscussion / triage

45% fabrl (85% febrile . + empiric antidlotics

20-80% dyspre
15% URI )vmnmms {rhinorriea, odynophagie, etch

Other: Myalgla, fatigue, anorexia (uncleat if i 9

Intubate early under controlled conditions: RSl, no bagging, Vi,
have suction & caprography connected to avoid circut breaks.
Avald NIPPY (serosolhes virus) :unslder helmez i available]
Avaid

+ 10% Gl symptoms
r

Resplratory fallure can occur progressively or wddmlv
at e
£ist: 1pskosan s & iymphopania (B0%+) wnl 7 K.‘ <
BUN/C

- amp

+ LTS PAST/ALT/ToIE __‘L - ‘P 4

A Dhirner, D (RZ, D LOH 1™l e

© ARG A Ferritin AT e

- Procalditanin ot Bl 1 S
“BCT may be high w/ superiafin * PR AN

Imoging - (NOT diagnostic, 17% have nogst ea CT on prfiantst -m)

Mechanical ventilation for ARDS
- 1PV per ARDSnet protocal
. pege iyties/Pea ote
- High PEEP ladder may be better
+  TECMO in select cases (unciear who)
Weaning: considet no PEER SBT, turn ventilator o standby then
pul! tube wil inis i
Consider using POCUS to screen for cardiomyopathy
dlineal trial, see COC for detalls:
+ Remdesvr - not approved; RCT

* CK6: hazy bilateral, zﬂmmm.ﬂnmﬂem
LS

markings,

o dense
numeraus B-lines, pleural line thnlunm;, wn:alld

L ¥

Bolation
- Phone call s the best isalation (e.g. move to tefemed)

Fyirorychinroaune (HCQ), CHnrogy e (0O)—avaiable;
i HCQ has greater activity in vitro than CQ. Minimal data for
HEQ Asithra (reduced vieal load in amall non RET study)
Teslaumab - available; investigational for pt in shock.
inpinavc/iionsey - avallable; recent negative ACT.
£ fesgent serum ~ available by enorgenie IND
Corirpsteryns — 0
a i {no cvid

of efficacy)

Peognosis
Age {see figure) and comorbidities (DM 7.3%, COPD 6.3%. HIN
u ;v_ 105%, cncer $.8%) ave significant predictars of paer

SOFA score at i y.

Swategies: 1o o

#FlattenTheCurve - same AUC
but distributed over 3 fonger
time, ensuring that hospitals

don't exceed capacity

hospital
capacity

patients

#ofhospitalire

leshad Y\

time from onzet of
outbreak

\2 720200326

wisitor

E inmack. single room,
v

High iy (30-
£0%) in intubated pt

i t
M . . Mchinacoc
possible {conserve PPE, reduce exposure, save time) w/ comorbidities - S CDE
Precautions « lablindingspredit ¥ 100
- nconest segyuence: STANDARD + CONTACT (double glove) »  mortality (1 d-dimes, 2
either AIRBORNE {fer aerosolizing procedures; intubation, ferittin, troponin, E
extubation, NIPPY, suctioning, etc) or BROPLET {for everything  £ardiac myoglabin) E o
else; o cloth masks | wffoctoe My as
- N85 masks must be fit tested; wear aye pr i . G i %
- PPE infection (VAP} (31% . 5
i effective in Charese sohantl, - - ~
than alcohol containing hand gel) [ 5354550556065 707585
n Usconont) age fyrs)

hetos /fuwes onep:
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Keisten Rogers, MO, MPH  sinkrowhe (B

COVID-19 for the Hospitalist Inspired by Nick Mark, MD. mostcurens
BACKGROUND Rabs Hoss/Cues |+ Controversa! veeson 3 o}
" Syndraraa s COVD-30 = Garanayeus Bisease 209 . a ( mamens start
+ Vitus s SARS-COV-2. sintiar to MERS 28 SARS * CBK, trend QaBae I/ Al WRC, low bympn 8 ‘@ NSAIDI: WHO 2aFiy 72 BgRInst, then resonded
+  Person Under Investigation (PUl} = pending test < OMP, wrend Qekr low N3, A1 o Systemie srerolds unless refractory shock of ARDS
- frsumptae positie = 14 teyt posite, waiting for €O + 1FT, bend GiShr o "
= Conlumed positive = COC 1St positive. = Ddimer, repeat before §/C Hgh
< 0m, reseataetere W Hgh = invesngevene!
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COVID-19 Associated Risk

Factors

= HIV/AIDS
¢ Tuberculosis

e Cancers
¢ With direct immune suppression including: HL, NHL, MM, ALL, CLL, CML, etc...
*  With potential immune suppression including: Liver cancer, Breast cancer, etc...

e Cardiovascular Disease, such as Hypertension, Myocarditis, Endocarditis, etc...

e Chronic Respiratory Disease, such as COPD, Silicosis, pneumonitis, Asthma, etc...
e Chronic Liver Disease, for example: Cirrhosis due to viral infection or alcohol use.
< Diabetes, type | and Il

* Chronic Kidney Disease

= Chronic Neurological Disorders: Alzheimer’s, Parkinsons, MS, Downsyndrome, etc...

¢ Sickle Cell Disorders

Ciark etal 2020 “Global Regional, g 2020 A ttodelling Study L ho 20 {lune] 1-15 L1 240 402 14 (O IOU0G e
Peogie Who Arc.at Higher sk for Severe finess | Coronauirus | COVID-19 | COC” n 8 Accessed June 29, 2020 bitos // e < =
dc

conditions himI2CDC_A4 2P0 2F e i e “e2kg hugher-risk him!




Population at increased risk

Clark, etal. 2020. “Global, Reg:anal, and National Estimates of the Population at increased fi 5 ) 0. 20 (lune) 1-15.

Population at high risk
86%
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COVID-19 Course of Disease
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E 4L »
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° / ! : IgM and IgG seroconversion
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7 onssll 2 8T . 2’Days after onset (dgy)
Incubation ~ Early stage Progressive stage Recovery stage
3-6 (1-14 days) 4" {27-6"days) 12" (7"-19" days) 20" {10™-33" days)
RNA A+ + + - (turn positive in relapses)
IgM - - + + {turn negative later)
1gG - - i+ +
Molecular assays Molecular (primary) + Molecular + serological (primary)
serological (auxiliary)
https //dol 0rg/10 1093/chichem/hvaal22/5541665.
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FDA EUA Serology Tests for SARS-CoV-2

Alinity CMIA N 100%) 99. (94 84 0% [46.7%;
e 126 Architect cMmIa N 1003 (95.8%; 100°) 99.6% (99.0%; 99.9%) 92 9% (83 .4%; 98.1%) 1003 (99.8%; 100%)
Autobio e ) s STH(928K;075)  OTRIBIEOM o) 4o icapunack] 99,9 (99:8%; 100%)
186 LFIA s 99.0% (97.1%; 99.7%)  99.4% (97.7%; 99.8%)
Bio-Rad Pan-ig Platelia FLISA N 9229 (815%;96.9%)  99.6%(68.7%;99.9%)  OL7%(76.7%;98.1%)  99.6% (99.0%; 99.8%)
Cellex 1gM/1gG. LFIA S&N 93.8% (88 2%; 96.0% (92 8%; 97 8%) 55.2% (39.2%; 69 8%)
DiaSarin 1gG LIAISON CMIA s1/s2 57.6% (87.4%5; 99.6%) 99.3% (98.6%; 99.6%) 88.0% (76.7%; 92.9%)
Emony ML 126 ELISA s 100% (88.7%; 100%)  96.4%(94.6%; 97.6%)  59.3% (46.6%; 68.6%)
EUROIMMUN 186G ELISA S 90.0% (74.4%; 96.5%) 1002 (95.4%; 100%) 100% (46 0%; 100%) 99,58 (98 6%¢; 99 8%)
Hangzhou Biotest IgM LFIA s 100% (88.7%, 100%) 1003 (95.4%; 100%) T AT e
Biotech RightSign 156 LFlA s 933% (78.7%;98.2%)  100% (95.4%; 100°%)
Heatgen o LA ° 100% (88.7%,100%) 6789 (35.0%;88.4%)  100% (99.4%: 100%)
I18G LFIA S 96.7% (83.3%; 99.4%)
Inios 18G ELISA s 97.8% (88 4%; 99.6%) 83.1%(44.9%;96.6%)  99.9% (99.4%; 100%)
Mount Sinai Combined ELISA {2 step) s 92.5% (80.1%; 97 4%) 1000 (46.2%; 100%)  99.6% (98.9%; 99.9%)
Ortho-Clinical 186 VITROS cua s 90.0% (76.9%; 96.0%) 100°% (81.8%; 100%)  99.5% (98.8%; 99.7%)
Diognostics Pan-ig VITROS cuA s 100% (92.7%; 100%) 100% (99.6%; 100%)
Roche Pan-lg Elecsys ECLIA N 100% (88.3%; 100%) . ; 100% (99.4%; 100%)
Pan-lg ADVIA Centaur CMIA s 100% (92 4%; 100%)  99.8% (99 96.5% (89.8%; 98.8%)  100% (99.6%; 100%)
i‘::;’falc Pan-ig Atellica IM cMIA s 100% (91.6%; 100%)  99.8% (99.3%; 99.9%)  96.7% (87.9%; 99.1%) 100% (99.6%; 100%)
e Pan-ig Dimension EXL ELISA s 100% (95.4%; 100%)  99.9% (99.5%: 100%)  97.6% (91.3%;99.3%) 1005 (99.8%; 100%)
Pan-lg Dimension Vista ELISA S 100% (95.4%, 100%) 99 .8% (99 4%; 99.9%) 96.3% (89.7%; 98.7%) 100% (99.8%; 100%)
MarantAmenca Combined Vibrant A S&N 9819 (90.1%99.7%)  98.6%(07.1%;99.3%)  78.7%(62.4%;88.6%)  99.9%(99.5%; 100.0%)
Charcal Labs
%7:’"’"’"" New Pan-ig MIA N 88.0% (80.5%; 92.8%)  98.8%(97.3%;99.5%)  79.4% (61.1%;90.7%)  99.4% (99.03%, 99.6%)
“€UA Authoized Seroloy Tes Performance | FOA” . Accesed hane 29 020 s, tuations medical devics/eus aut

When is SARS-CoV-2 Serology Typically Recommended?

° When patients are RT-PCR negative for SARS-CoV-2, but display symptoms
associated with COVID-19 and no other pathogen has been implicated.

e Selection and/or verification of COVID-19 convalescent donor plasma.
¢ Evaluation of vaccine responses.
e Epidemiological studies.

* Evaluation of the immune response during
infection.

* To help in establishing diagnosis of COVID-
19 disease in patients with delayed

“Interim Guidelines for COVID-19 Antibody Testing | COC.” n.d. Accessed July 1, 2020. https//uww.ccc. gov/coronavirus/2019-

ncav/labresourses/antibody-tests-guidelnes hmt

Tang, Mei San, Karl G Hock, Jennifer £ Ha Hed W Andersan, Farnsworth, n.d.
" Accessed fuly 1. 2020 hitps.//dot 0rg/10.
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69 year old female

O Arrived at the ER by EMS, patient reports that she has shortness of
breath, mild dry cough, and low fever (Tmax of ~100 °F). She states that
her symptoms began 6 days previous.

O Exam upon arrival reveals:

O BPof114/77 (< 134/87)

O Pulse of 94 (Elevated, -84)

O Temp of 97.4 °F (96.5-98.5)

O Respiration rate of 26 (Increased, 16 - 18)
O Sp02 of 83% (Decreased, > 94%)

O Current medical history of sleep apnea, osteopenia, restless leg
syndrome, hypertension & hypercholesterolemia.

Upon Admission

Initial Lab Results:
O CBC results were unremarkable

O Troponin | was elevated @ 0.082 ng/mL (< 0.034
ng/mL)

O Blood cultures, Respiratory panel (BioFire), and
Ferritin were unremarkable

O D-Dimer was elevated @ 3,610 ng/mL (<230
ng/mL)

O Increased AST @ 51 (14 — 38 U/L)
O Increased ALT @ 77 (< 35 U/L)

PORTABLE

Semi-Upr.
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(O SARS-CoV-2 RT-PCR was positive
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SARS-CoV-2 Serologic Results

Post Symptom Abbott Architect CMIA (N) DiaSorin LIAISON CMIA (S1 & S2) BioMedomics LFIA (RBD) Eurolmmun ELISA (S1) 5
Onset (Days) Neutralization Titer
1gG Result 1gG AU/L 1gG Result lgM 186G IgA 1gG
7 Negative 4.48 Negative Negative Negative Negative
15 Negative 3.62 Negative Negative Negative Indeterminate | Negative Negative
54 Negative 4.83 Negative Negative Negative
Neg.Ctrl Pos.Ctrl Day7 Day 15  Day 54

Clinical Outcome

Follow up with patient since admission

O Sent home with 02, but has ony used about 5 times. Does not feel like she
needs it. Only cPAP at night.

O Does not feel sick, no symptoms since discharge.

O Follows up regularly with her primary care physician.

O A month after discharge, COVID-19 IgG serology was performed for husband

and he was negative.

7/21/2020

10



7/21/2020

U The common clinical symptoms associated with SARS-CoV-2 infection are
well known.

U SARS-CoV-2 serology can be clinically useful in suspicious cases of COVID-
19 and delayed manifestations, convalescent evaluation, epidemiological
and immune status studies.

O This case raises several questions that are of clinical import:
U Did our patient have a false positive PCR? And how common is this?
U How many people do not make SARS-CoV-2 antibodies?

O Do antibody negative patients mount a T cell response that is able to clear
virus independently of B cells?

U Could negative results be due to antibodies against additional SARS-CoV-2
antigens not used in EUA assays? I

Many Thanks too

e Immunology, Histocompatibility,

Immunogenetics, & Flow Cytometry e

Lab Directors ‘ e Immunology Lab Staff:
¢ Dr. John Schmitz, PhD e Meghan Cleinmark

* Dr. Eric Weimer, PhD * Andi Snyder

* ASM * Sally Speer
st * George Nickolopoulos
T * Bekah Lovern
- * Mary Le
~ i,
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Point-of-care test Immunoassay
Number of Seroprevalence Number of Seroprevalence
participants {95% Q1) participants. (95%Cl)
Symptoms compatible with COVID-19*
Asymptomatic 40325 34016 2:0% (1:8-2:3)
Paucisymptomatic 12399 45%(4:0-50) 10669 3.9% (34-44)
Symptomatic 8351 16 9% (15 5-18.4) 273 16.9%(154-18 5)
14 days befare study 2397 13.9% (11-.8-16.4) 2155 14-0% (11 8-16.5)
visit
>14daysbeforestudy 5954 180%(164-19.8) 5118 18.0% (163-19°9)
visit.
P(Rstatus
Never done 59568 46%(43-49) 50594 42%(38-45)
Negative 1249 7.9% (60-10:3) 1134 8.0% (6:0-10.6)
Pasitive (<14 days before 35 456% (25.0-67-8) 31 65-8% {41.5-83.9)
study visit)
Pasitive {>14 days before 13 986%(823-928) 195 90-1% (843-93.9)
studly visit)
Pollin, Marina, Beatriz Pérez-Gomez, Roberto Pastor Barriuso, Jesus Oteo, Miguel A He . tose {in, ctal, 2020 “Prev, ANationwide, Popul e

Englond), Juby. https://doorg/10 1016/50140-6736(2031483.5.
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Wednesday, Augustl2, 2020,2:00-2:45 PM EDT
PLENARY SESSION 2 CASE STUDIES

A CASE OF ABERRANT CD8 T CELL -RESTRICTED IL -7 SIGNALING WITH A JANUS
KINASE 3 DEFECT-ASSOCIATED ATYPICAL SEVERE COMBINED IMMUNODEFICIENCY
Aaruni Khanolkar, MBBS, Ph.D., D(ABMLI)
Feinberg School of Medicine at Northwestern University

Severe combined immunodeficiency (SCID) disorders compromise lymphocyte numbers and/or function.
One subset of SCID typically affectscell and Natural Killer (NK) cell development in tandem (T

B+NK-) due to mutations arising in the genes enco
In rare circumstances, mutations in the JAK3 gene have been reported to cause atypicaatSCID th
selectively affects T cells {B+NK+). Here we describe a case involving a female infant who was

referred to our institution on day nine of life following an abnormal newborn screen resusIDT
Immunological assessments revealedB+NK+ phenoype, and molecular analyses, including whole
exome sequencing, identified compound heterozygous JAK3 variants (R117C and E65&)ndpiant
phosflow analyses revealed a persistert kignaling defect, based on phosf8IDAT5 measurements,

only in CD8but not CD4 T cells. Intriguingly, phospt®TI'ATS signals in response to-B_stimulation

were not affected in either CD4 or CD8 T cells. Thetpaasplant clinical course was unremarkable due

to prompt and stringent antiicrobial prophylaxis, and the fi@nt received an unrelated ceotbod stem

cell transplant on day 716 of life (matched at 7 out of 8 HLA loci based on high resolution typing). Post
transplant monitoring revealed that despite normalization of lymphocyte counts, the CD8 T celldestricte
IL-7 signaling defect was still evident at day 627 fiatsplant (phosphR8TATS signal in CD8 T cells

was >60% reduced compared to CD4 T cells). Thetpassplant clinical course has also been

complicated by identification of autoimmune responseslikely GVHD-induced ichthyosis. To the best

of our knowledge this study represents only the third case of -3K@8ciated atypical SCID reported in
theliterature.



SCID (Severe Combined Immunodeficiency)

RAG-deficiency; Hypomorphic mutation: Omenn’s Syndrome
aTB: Adenosine Deaminase (ADA) deficiency

Artemis deficiency

Reticular Dysgenesis

1L-2, 1L-4, 1L-7 (T Cells), I1-, IL-15 (NK cells), IL-21

XL-SCID (IL-2R common ¥ chain deficiency): shared by receptors for
a T'NK’:I:
AR-SCID (JAK3 deficiency)

CD45-deficiency
aT: CD25-deficiency (No Treg cells)
CD127-deficiency (IL-7Ra)
— CD33 and CD3¢ deficiency

Purine Nucleoside Phosphorylase (PNP) deficiency
Cartilage and Hair hypoplasia

IL-2 deficiency
O T*B*NK*: E ZAP-70 deficiency (CD8 deficiency)
CIITA deficiency (CD4 deficiency)

Lurie Children’s patient

QO Female infant referred to LC on day 9 of life (newborn screen TREC
count=0/pl; IDPH Normal > 200/pl)

0O a-pbial prophylaxis instituted on day 9 of life

O Pre-transplant clinical picture was rather unremarkable: no major
infections or evidence of failure 1o thrive
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