Assessoria e Diagndstico

Investigacao Laboratorial de IDPs:

Que exames solicitar e como interpreta-los?
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Investigacao de IDPs

v Avaliacdo do Histdrico Clinico
v Exames de Triagem (hemograma, g, Imagem, ..)

v' Exames Confirmatdrios: Funcionais / Genéticos
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— Avaliagao de Fagocitos

v DH R, QUimiO|U minescéncia (defeitos sistema NADPH oxidase)

v' Shedding CD62L; Dosagem de TNF-alfa (sefeitos de TLrs)

v’ MSMD — Expressio de receptores IFN-g e IL-12
e Funcional pSTATl e pSTAT4 (defeitos no EixoIL12/IFN-g)
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DHR (Dihidrorodamina) e Quimioluminescéncia
(Avaliacao do burst oxidativo)

Amostra em: tubo com HEPARINA Sdédica (tampa verde)
Volume: 3 - 5 ml Citometria | 10— 15 ml Quimio (sangue)
Acondicionamento: temperaturaambiente

Chegada em nosso laboratério dentrode 24 horasapds coleta
Resultado:7- 10 dias
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Casos Clinicos

Sexo masculino

Consanguidade: NAO

InfeccOes de repeticao: SIM

Vacina BCG:SIM com 1 més | Reacao adversa: SIM

(Adenomegalias, BCG disseminada, Hepatoesplenomegalia)

Primeira manifestacdao aos 4 dias de vida (Impetigo)

Episodios: 2 otites, 4 pneumonias, 3 amigdalites, 3 ITU, 4 infeccdes de pele
Granulomas: NAO

Hemograma: Normal
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Exame Funcional

DHR (Dihidrorodamina) - Avaliacao do burst oxidativo

Controle Pacilente
Espontaneo Estimulado Espontaneo Estimulado
(PMA) (PMA)
Monbcitos 790 1670 595 568
Neutrdfilos 499 2350 383 556
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Sequenciamento direto gene CYBB (Sanger)

Gene CYBB

Mutacao nonsense: c.271 C>T, p.Arg91X.
Exon 3

170 180
AA.—\G:\GTTTG-\.-\G-\C-\.-\CTGG-\.C-\.GG-\.-\.

Paciente

N\A/\A/\J\/\AN\A/ \M\/\/\/\AW/V\/\

B A AGAGTTCGAAGA
WT
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Casos Clinicos

Sexo feminino

Consanguidade:SIM

InfeccOes de repeticao: SIM sem historico familiar

Vacina BCG:SIM com 5 dias | Reac3o adversa: NAO

Primeira manifestacao aos 23 dias de vida (Infec¢cdes recorrentes, diarréia)
Episddios: 3 pneumonias (1 DP), 3 diarréia, 2 1TU, 1 sepse

Granulomas: NAO

Hemograma: Normal
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Exame Funcional

DHR (Dihidrorodamina) - Avaliacao do burst oxidativo

Controle Paciente

Espontdneo | Estimulado § Espontaneo Estimulado
(PMA) (PMA)

Mondécitos 853 1950 971 1159

Neutréfilos 2189 23787 1244 1780
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Sequenciamento direto gene NCF1 (Sanger)

Gene: NCF1.

Mutacao frameshift: c.75_76 del.GT, Y26fsX26
Exon 2
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Shedding CD62L ou dosagem de TNF-alfa
(Avaliacao dos Tool Like Receptors—TLRs)

Amostra em: tubo com HEPARINA Sddica (tampa verde)
Volume: 3 - 5 ml Citometria | 10 — 15 ml ELISA (sangue)
Acondicionamento: temperatura ambiente

Chegada em nosso laboratorio dentro de 24 horas apds coleta
Resultado: 10 - 15 dias

Receptores avaliados: TLR1/2; TLR2/6; TLR2/Dectin-1; TLR4; TLR5; TLR7/8.
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Tool Like Receptors
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Sexo feminino

Consanguidade: NAO

InfeccOes de repeticao: SIM

Vacina BCG:SIM | Reacdo adversa: NAO
Primeira manifestacdo com 1 més de vida (OMA)
Episddios: > 20 otites, 1 pneumonia aos 3 meses
Granuloma: SIM

Hemograma: Normal
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Shedding CD62L (avaliacao dos Tool Like Receptors— TLRs)

Porcentagem

NE PMA | TLR1/2 | TLR2/6 | TLR2/Dectina-1 | TLR4 | TLR5 | TLR7/8
Paciente | 14,7 3,1 5,4 4,4 7,45 3,6 9,4 4,95
Controle | 33,45 1 2,25 1,7 2,35 2,05 2,7 2,05
MFI

NE PMA | TLR1/2 | TLR2/6 | TLR2/Dectina-1 | TLR4 | TLR5 | TLR7/8
Paciente | 512 | 435 | 407,5 | 4015 4335 403,5| 446,5| 390
Controle [ 655 381 | 394,55 366 392 369 377 368




IMVUNO
00

Exame Funcional

Shedding CD62L (avaliacao dos Tool Like Receptors— TLRs)

Porcentagem

NE PMA | TLR1/2 | TLR2/6 | TLR2/Dectina-1 | TLR4 | TLR5 | TLR7/8
Paciente | 14,7 3,1 5,4 4,4 7,45 3,6 9,4 4,95
Controle | 33,45 1 2,25 1,7 2,35 2,05 2,7 2,05
MFI

NE PMA | TLR1/2 | TLR2/6 | TLR2/Dectina-1 | TLR4 | TLR5 | TLR7/8
Paciente | 512 | 435 | 407,5 | 4015 4335 403,5| 446,5| 390
Controle [ 655 381 | 394,55 366 392 369 377 368
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Exame Funcional

Dosagem de TNF-alfa (avaliacao dos Tool Like Receptors — TLRs)

Controle Paciente
NE <31,25 <31,25
PMA 1840,0 1087,6
TLR 1/2 873,4 802,5
TLR 2/6 603,5 509,0
TLR 2/Dectina-1 9417,3 8404,5
TLR 4 1346,6 1451,7
TLR7/8 >2212,5 >1879,5
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Dosagem de TNF-alfa (avaliacao dos Tool Like Receptors — TLRs)

Exame Funcional

Resultado NORMAL

Controle Paciente
NE <31,25 <31,25
PMA 1840,0 1087,6
TLR 1/2 873,4 802,5
TLR 2/6 603,5 509,0
TLR 2/Dectina-1 9417,3 8404,5
TLR 4 1346,6 1451,7
TLR7/8 >2212,5 >1879,5
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Exames

MSMD (Susceptibilidade Mendeliana a Doencas por Micobactérias)
- Expressao dos receptores |L-12 e IFN-g
- Teste funcional fosforilacao STAT1 e STAT4

(Realizar em conjunto !!!)

Amostraem: tubo com HEPARINA Sdédica (tampa verde)
Volume: 3 -5 ml (sangue)
Acondicionamento: temperaturaambiente

Chegadaem nosso laboratoriodentrode 24 horas apds coleta
Resultado: 15 - 20 dias
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Mycobacteria

Dendritic cells/Phagocytes T Lymphocytes/NK cells
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Mycobacteria

Dendritic cells/Phagocytes T Lymphocytes/NK cells
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Eixo IL12-23/IFN-gama

Mycobacteria

Dendritic cells/Phagocytes T Lymphocytes/NK cells
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Reduced surface expression of ILI2Rf2 on CD4+ T cells from P5
Low STAT4 phosphorylation in response to IL-12 activation

M. ruberculosis- pulmonary TH

cryptococeal  infection-Cryprococcus  garii
srecurrent fever, chest pain, pneumonia
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Genética

A396V affects the secondary structure of /L-12Rf2 leading to
Impaired downstream signaling and low STAT4 phosphorylation in P5




Casos Clinicos

Reduced surface expressionof /LI2Rf1 on CD4+ T cells from P6
Low STAT4 phosphorylation in response to IL-12 stimulation

Peo M tuberculosis- pulmonary THB hypertonmia, lymphadenapthy, tonsilitis
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Genética

p.V477A affects the secondary structure of /.-12Rf1 leading to
Impaired downstream signaling and low STAT4 phosphorylation in P6
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Investigacao Laboratorial de IDPs:

Que exames solicitar e como interpreta-los?
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o | Triagem Neonatal: SCID

_
*ImunodeficiénciaCombinada Severa;

*Recém-nascido geralmente assintomaticos;

*Auséncia ou baixo numero de células T, Deficiente de células B
e/ou NK funcional;

*InfeccOes recorrentes;
*Frequente diarréia e falha no desenvolvimento da crianca;
*Severa, algumas vezes fatal, reacao adversa a vacinacao;

*Fatal sem reconstituicaoimune;
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Casos Clinicos
m

Table | Identified gene mutations in severe combined
immunodeficiency defined by lymphocyte population

Lymphocyte  Disease Gene % of
population cases
T-B+NK+ IL-7Ra chain IL7RA 10
CD33 deficiency CD3D
CD3e deficiency CD3E
CD3{, deficiency CD3Z
CD45 deficiency PTPRC
ZAP70 deficiency ZAPT9
CD25 deficiency IL2ZRA
Actin-regulating protein coronin  COROIA
1A deficiency
T-B+NK— Common 7y chain deficiency IL2RG® 50
Janus kinase 3 deficiency JAK3 6.5
T-B-NK+ Recombinase activating gene | RAG! 3
deficiency
Recombinase activating gene 2 RAG2 3
deficiency
Artemis deficiency DCLREIC
DNA ligase IV deficiency LG4
Cernunnos deficiency NHEJI
DNA protein kinase catalytic PRKDC
subunit deficiency
T-B—NK- Adenosine deaminase deficiency ADA )
Purine nucleoside phosphorylase  PNP
deficiency
Reticular dysgenesis AK2

Notes: *X-inked disease. Data from™'""%,
Abbreviations: B, B-cell; IL. interleukin; NI, natural killer cell; T, T—cell.

Kelly et al, 2013. Clin Epidemiol.16;5:363-9
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T-cell differentiation and TREC formation

TREC
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e K-deleting recombination excision circles
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Anexo 2 — Spot Check — Whatman (GE Technologies)

Spot
Check

Invalid specimen:

Valid specimen:

Allow a sufficient quantity of blood to soak through
to completely fill the preprinted circle on the filter
paper. Fill all required circles with blood. Do not
layer successive drops of blood or apply blood
more than once in the same collection circle.
Avoid touching or smearing spots.

Possible causes:

Hea™oYy

1. Specimen quanfity insufficient for testing.

* Removing filter paper before blood has completely filled circle or before blood

has soaked through to second side.

Applying blood to filter paper with a capillary tube.

Allowing filter paper to come into contact with gloved or ungloved hands or substances
such as hand lotion or powder, either before or after blood specimen collection.

2. Specimen appears scratched or abraded.

i . ‘ w « Applying blood with a capillary tube or other device.

3. Specimen not dry before mailing.

¢ Mailing specimen before drying for a minimum of four hours.

4. Specimen appears supersaturated.

Applying excess blood to filter paper, usually with a device.
Applying blood to both sides of filtter paper.

5. Specimen appears diluted, discolored or
contaminated.

. * Squeezing or “milking” of area surrounding the puncture site.
« Allowing filter paper to come into contact with gloved or ungloved hands or
substances such as alcohol, formula, antiseptic solutions, water, hand lotion

or powder, etc., either before or after blood specimen collection.
« Exposing blood spots to direct heat.

6. Specimen exhibits serum rings.

« Not wiping alcohol from puncture site before making skin puncture.

« Allowing filter paper to come into contact with alcohol, hand lotion, etc.
« Squeezing area surrounding puncture site excessively.

* Drying specimen impropery.

« Applying blood to filter paper with a capillary tube.

90000

7. Specimen appears clotied or layered.

Touching the same circle on filter paper to blood drop several times.
Filling circle on both sides of filter paper.
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Triagem Neonatal

Normal TRECs No further action

Low beta-actin Inconclusive
+ : o

Low TRECs New sample

Test DNA integrity Abnormal report
(beta-actin) Normal beta-actin +

+ Additional tests

e (Immunophenotypin
g, immunoglobulins)
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Uma crianca de 7 meses de idade com dificuldade de ganho de peso e eczema
atipico (Peso 4,960 Kg / Peso nascimento 3,010 Kg)

*Rx torax com infiltrado intersticial (indicado internacao)

* Evoluiucom insuficiéncia respiratoriagrave, hipoxemia, ventilacao mecanica
*PCR para Citomegalovirus e Epstein Barr negativo

*Imunoglobulinacom valores abaixo do normal

*Contagem de subpopulacdes de linfocitos diminuidos (iniciou gamaglobulinaEV)

*TRECs indetectaveis
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Individuo Saudavel

RESULTADOS :

TRECs: 103/pL de sangue
KRECs: 107/pL de sangue

Valores de Referéncias:

Triagem Neonatal: Laudo

Paciente

RESULTADOS :

TRECs: |2/uL de sangue
KRECs: |50/puly de sangue

Valores de Referéncias:

Niveis de TRECs Diagndstico Niveis de TRECs Diagnéstico
> 25/uL Normal > 25/ulL Normal
< 25/uL Anormal < 25/uL Anormal
Niveis de KRECs Diagndstico Niveis de KRECs Diagndstico
> 20/uL Normal > 20/uL Normal
< 20/uL Anormal < 20/pL Anormal

Resultados NORMAIS

Resultado de TREC ANORMAL; KREC NORMAL.



Imunofenotipagem: Laudo

Tipo de célula % Valores de Células/ Valores de
normalidade* mm3 normalidade*
Linfdcitos totais 10 5670 (3860 - 9020)
TCD3 | 3,8 I 58,5 (47,9-68,4) 20,52 3350,4 (2093,1-
|_, 5054,5)
TCD4 0,5 38,2 (27,2 -47,2) 0,1 2248,4 (1357,8-
3374,6)
CD45RA+CD27+(naive) 0 61,2 (25,6 —78,4) 0 1301,7 (529,5-2578,5)
CD45RA-CD27+(meméria central) 0 14,5 (8,3 - 21) 0 295,7 (167,6-505,2)
CD45RA-CD27-(meméria 75 6,4 (3,4 —12,4) 0,1 154,2 (69,7-273,4)
periférica)
CD45RA+CD27-(diferenciacio 25 12,3 (5,1 - 55,4) 0 289,2 (117,1-1222,6)
terminal)
T CD8 0,1 16,6 (11,8 -22,4) 0 880,6 (522,5-1798,3)
CD45RA+CD27+(naive) U 35,5(8,3-64,9) U 325,3 (93,6-719,8)
CD45RA-C27+(memdria central) 0 4,3 (4,1-15)9) 0 40,3 (13,5-106)
CD45RA-CD27-(meméria 16,3 (5,1 —41,5) 0 127,7 (35,9-553,5)
periférica)
CD45RA+CD27-(diferenciacio 0 33,7 (14 -65,4) 0 313,4 (124-707,2)
terminal)
CcD19 3,2 31,2 (20,2-39,4) 17,28 1795,3 (954,7-2596,4)
CD27+ (memoria) 0,7 0,1
CD27-(naive) 94,6 16,3
CD56 - NK 0,2 7,1(3,9-11) 1,1 379,5 (198,7-731)

*Mediana (p10 a p90) de valores de 3 a 6 meses de idade de criancas brasileiras sadias
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Triagem Neonatal

B ry (i)

i - i e T M o M S
90 46 SCID infants with HSCT at less than 3.5 months of age or less, Duke University.

70- 66%
60 113 SCID infants with HSCT at greater than 3.5 months of age, Duke University.

40

Percent surviving
S

301

201

101

0 2 4 6 8 10 1 14 16 18 20 2 24
Years posttransplantation
Puck, JM. Curr Opin Allergy ClinImmunol. 2007, 7: 522-527.
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Trlagem Neonatal

Table 1| Application of TREC and/or KREC analysis in newbom screening to identify inmunodeficient patients with various types of genetic
defects that result in extremely low total T- and/or B-cell numbers.

Disease Genetic defect Analysis References
TREC  KREC
SCID IL2RG + - Chan and Puck (2005), GerstelThompson et al. (2010), Morinishi et al. (2009)
IL7RA +* — Gerstel-Thompson et al. (2010)
JAK3 + - Chan and Puck (2005), Hale et al. (2010), Morinishi et al. (2009)
RAG1 + +* Morinishi et al. (2009)
RAG2 +* +*
Artemis (DCLRE1C) +* +*
LIG4 + +* Morinishi et al. (2009)
DNA-PKes 4 +*
ADA + +* Gerstel-Thompson et al. (2010}, Morinishi et al. (2009)
PNP + - Gerstel-Thompson et al. (2010)
AK2 +* +*
CD3E +* -
CD3D +* -
CD3G +* -
CDaz +* -
CD4s 4 -
CORO1A +* -
DiGeorge syndrome 22q11.2 deletion + - Routes et al. (2009)
Agammaglobulinemia BTK - - Nakagawa et al. (2011)
IGHM - 4t
BLNK - +*
CD79A - +*
CD798 - +*
L14.1 - +*

+, Analysis will yield aberrant result; —, analysis will not reveal aberrancies. * Expectad based on immunological phenotype of the patient, but not yet demonstrated
in dried blood spots.

Van Zelm et al,, 2011. Frontiersin Immunol.
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oo Deficiente de CD40L
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*Infeccoes recorrentes e Defeito na troca de classe de Imunoglobulina

*JgM: Normal ou Elevado
lgG, IgA, IgE: Ausente ou Baixo
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Deficiente de CD40L

Table 1 Patients’ baseline, laboratory data and Clinical manifestations

- CD40L-deficient
patients (n=35)
Baseline characteristics Mean age at first clinical manifestation (range) 0.7 years (0.1-4)
Mean age at diagnosis of HIGM syndrome (range) 2.3 years (0.3-13.6)
Alive 31
Laboratory data Immunoglobulin levels (before IV 1G°) IgG (< P3) 35 (100 %)
IgA (< P3) 20 (57 %)
IgM (> P97) 20 (57 %)
Neutropenia 17 (48 %)
Clinical manifestations Pneumonia 28 (80 %)
Upper resp. tract infections 22 (63 %)
Chronic diarthea 16 (46 %)
Urinary tract infections 3(9 %)
Sepsis 3(9 %)
Hepatitis 2 (6 %)
Meningitis/encephalitis 2(6 %)

Cabral-Marques et al., 2014. J Clin Immunol. 34: 146-156.



Deficiente de CD40L: Laudo

RESULTADO
Expressao CD40L:
Controle Paciente
Espontaneo | Estimulado Espontaneo Estimulado
Linfocitos 157 13.252 205 14.236

Resultados expressos em MFI (Mediana da Intensidade de Fluorescéncia).

Resultados normais em comparagao ao controle.

Analise funcional CD40L:

Controle

Paciente

Espontaneo

Estimulado

Espontaneo

Estimulado

Linfocitos

136

3.546

136

3.480

Resultados expressos em MFI (Mediana da Intensidade de Fluorescéncia).

Resultados normais em comparagao ao controle.
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ssessoria e Diagndstico

*Resposta a vacinacao por antigenos proteicos normal, porém
contra polissacarideos prejudicada

*Criancas com mais de 2 anos com infeccOes respiratorias
bacterianas recorrentes

*Realizada antes e apds (4-8 semanas) a imunizacao

*Metodologia de ELISA contra 6 sorotipos (1, 5, 6B, 9V, 14, 18C) no
Soro



0 0| |
*Deficiéncia especifica a anticorpos (Baixos niveisde tipo lgG2)

Casos Clinicos

*Deficiénciade IgA

*Ataxia Telangiectasia (AT) - Deficiéncia de IgA e Altos niveis de IgM
sao frequentes; Baixos niveisde 1gG2)

Sindrome de  Wiskott-Aldrich  (SWA)- 1gG:Normal; IgM:
moderadamente variavel; IgA e IgE:Muitas vezes elevados

eImunodeficiéncia Comum Variavel — Associado a infeccoes
respiratorias e sequelas pulmonares mais graves

*Sindrome de DiGeorge - Incidéncia mais baixas que SWA e AT



WSO GENIC
00 |

Resultado do exame

Critério de soroconversao: Niveis iguais ou superiores a 1,3 mg/L
contra pelo menos 4 sorotipos, ou niveis pos-vacinacao pelo menos
4 vezes acima aos niveis pré-vacinagao



Imunizado

Imunizado

Nao Imunizado

Anticorpos Anti-Pneumococos: Laudo

Anti-pneumococo (método — ELISA):

IeG IgG IgG IgG IgG IgG
ANTI-PS1 | ANTI-PSS5 | ANTI-PS6 | ANTI-PS9 | ANTI-PS14 | ANTI-PS18
R 0,2 13,4 039 o293 SHe! O3>
POS o B i Y 5,38 g ) T 5 49
Anti-pneumococo (método — ELISA):
IgG IgG IgG IgG IgG IgG
ANTI-PS1 | ANTI-PS5 | ANTI-PS6 | ANTI-PS9 | ANTI-PS14 | ANTI-PSI 8
POS g3 24,2 P a7 1,0 550 | 29
Anti-pneumococo (método — ELISA):
IgG IgG IgG IgG IgG IeG
4 ANTI-PS1 | ANTI-PSS | ANTI-PS6 | ANTI-PS9 | ANTI-PS14 | ANTI-PS18
PRE L) [~ 4 —— - e
POS 7. £
QoY £ooS 008 | Qo £ 010| £ 908
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