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levads

« Imundeficiti tiek iedaliti tados, kas skar
specifisko imunitati un dabigo jeb nespecifisko
imunitati.

- Imundeficitus var iedalit ar1 primarajos un
sekundarajos.

- Tapat imunodeficitus var iedalit pec deficita
veida, piemeram, metabolie defekti, vitaminu
deficiti, nobrieSanas deficiti.



levads

- Klasiski PID ir relativi retas patologijas ar incidenci
no 1:500 lidzi 1:1000000.

- Pacienta vecums, kura attistas simptomi, dod labu
noradi par iespejamo PID.

- Infekcijas veids ar1 lauj domat par noteiktu PID
veidu.

- Agrina PID diagnostika pirms nopietnu infekciju
attistiSanas ir svariga slimibas prognozei.



Atpazisti PID pazimes un simptomus

Rekurentas infekcijas

- 2 nopietnas vai 1 nopietna un 1 rekurenta viegla infekcija 1 gada laika

« Neparasti mikroorgansimi (Aspergillus, Pneumocystis), oportunistu izraisitas
infekcijas

- Neparastas lokalizacijas (aknu abscesi, ostomieliti)

- Hroniskas infekcijas (sinusiti)

« Strukturali infekciju izraisiti bojajumi (piemeram, bronhektazes, pneimatoceles)
« Generalizetas karpas vai kontagiozais molusks

« Izteikta kandidoze

« Vakcinacijas komplikacijas



Gimenes anamneze

- Asins radnieciba

- Neizskaidrojamas agrinas zidainu naves

- Gimene iespejams ID, gimenes locekliem lidzigi
simptomi

» Skarti virieSu dzimuma parstavji



Citas pazimes kas var noradit uz PID

(bet var ari nenoradit)

Adas un tas derivatu izmainas

»  Aatipiska ekzeéma - Viskota-Aldric¢a sindorms, Hiper-IgE
sindroms, Omenn sindorms.

«  Cilas muté (cikliski) — neitropénija.

- Teleangektazijas —Ataksija - teleangektazija
- Ektodermala displazija

» Velina nabas saites nokriSana - LAD.

»  BungvaliSu pirksti

- Hipersensitivitate pret saules gaismu

»  Neonatala eritroderma — Omenn sindorms
«  Dalgjs albinisms — Cediaka — Higasi slimiba, Gri¢elli slimiba

o Slikta brucu dziSana, retoSanas

o Vaskulits



Citas kliniskas pazimes

- Hronisks ostomielits/dzilie
abscesi — hroniska
granulomatoza slimiba.

- Autoimunitate — VVID, Hiper-
IgM sindorms.

- Autoimunas saslimSanas
gimene.

- Fiziskas attistibas aizture
(berniem), svara zudums
(pieaugusie).

- Hepatosplenomegalija —
VVID, Omenn sindroms.




Citas kliniskas pazimes

- Ataksija — ataksijas-telangektazija, purina
nukleozida fosforilazes (PNP) deficits.

- Skeleta izmainas:
= Isas ekstrimitates, dvarfisms — ar X hromosomu
saistits ID, Skrimsla — matu hipoplazija
= Izmainitas ribas, lapstinas ADA deficita gadijuma
= Skolioze — Hiper IgE sindorms

= Trauceta piena zobu skilSanas, zobu attistibas
traucejumi — Hiper IgE sindorms

= Disproporcionala augsana
= Mikrocefalija




Citas kliniskas pazimes

- Endokrinopatija (g.k. ar hipokalciemiju) — hroniska
mukomutana kandidoze; IPEX sindorms.

- Neonatala tetanija — 22q11 delecijas sindroms

- Angioedema (bez natrenes) - Ciq deficits

- Iedzimta sirdskaite — diDzordza sindorms, 22q11
delecijas sindromi

- Malignitates — limfoma, timoma.




Citas kliniskas pazimes

Smaga kunga-zarnu trakta saslimsana, hronsika caureja — IPEX
sindroms, SKID, antivielu deficits.

Izmainita seja:

> Lauvali hd21ga zivjveidiga mute, zemu novietotas ausis — Hiper IgE
sindorms

= Maza mute, mikrognatija zemu novietotas ausis, epikants — 22q11
delecijas sindroms.

Mentala retardacija — 22qi1 delécijas sindroms, PNP deficits.

Plausu saslimsanas:
= Gruti arstejama obstruktiva plausu slimiba

» Neizskaidrojamas bronhrktazes, pneimatoceles, intersticiala plausu
slimiba




Citas kliniskas pazimes

 Limfoido audu iztrukums — timusa hipo- vai
aplazija, nepalpe/nevizualize limfmezglus, mandeles

- Parmeriga limfadenopatija

- Rekurentas asinoSanas, trombocitopenija ar maziem
trombocitiem

- Neizskaidrojama eozinofilija
- Limfocitopenija



lzmeklejumi

Anamneze

- Jaieklauj:

= Visu infekciju anamneze: lokalizacija, antibiotiku
nepieciesamiba, hospitalizacijas

= Operacijas

s Imunizacijas anamneze

= (Gimenes anamneze, 1pasi nopietnas
infekcijas, neizskaidrotas peksSnas
naves, diagnosticeti imundeficiti, autoimunas
saslimsanas.



Laboratorie izmeklejumi

- Svarigi lietot laboratoros izmeklejumus pec
nozimejuma, lai veiktu difernecialidiagnostiku.

- Padomat vai veiktie izmeklejumi bus lietderigi
diagnozei vai terapijas taktikai.



Sakotnejie izmeklejumi

« Noverte humoralo un celularo imunitati:
o Celulara imunitate — T sunas
= Humorala imunitate B Sunas un imunoglobulini

Kvanitativi (skaits) | Kvalitativi (funkcija)

: . Limfocitu Stimulacijas tests ar
T limfociti .. o .
subpopulacijas mitogeniem
CD19 Antivielas pret Pneimo,

EIMGOE | po) @ e s ) Tetanus, Difteriju




Humoralas imunitates testi

» Seruma un urina elektroforeze
- IgG apaksklases (no 10 gadu vecuma)

» Antibakterialas, antiviralas antivielas (atbilstosi
imunizacijas vai infekciju anamnezei)

- Izohemaglutinini (IgM, atkariba no asins
grupas)



Nespecifiskas imunitates funkcijas

- Plusmas citomertija nosakams CD16/56 —

—_—0 \/ =

- Komplementa limena noteikSana — C3, C4, C1
inhibitors, B faktors

» Neitrofilo markieri — CD11a, CD11b, CD11c, CD18
UN CD15

« Oksidativais metabolisms — nitrozilais tetrazola
tests

- Fagozitozes noverteSana



Genetiskie izmeklejumi

» Veido svarigu izmeklejumu sadalu gan diagnozes
apstiprinasanai, gan ari prenatalai diagnostikai



Citi papildus izmeklejumi

- Atkarigs no kliniskam izpausmem:

= Autoimunitates noteikSanai — antieritrocitaras
antivielas, antitrombocitaras antivielas, antineitrofilo
antivielas; antivielas pret enodkriniem organiem

. Sekundaro celonu izslegSanai — nieru
saslim$anas, kunga-zarnu trakta saslimsanas
(Ig +limfocitu zu ums); malignitates, uztura deficits
(Zn Bi,, Fe'), medikamenti
(01totok31sk1e antlkonvulsantl)

» Nodularas limtoidas hiperplazijas noteiksanai
(CT, barija pasaza, endoskopijas, biopsijas).

= Plausu funkciju izvertejums, ka ar1 plausu CT

- Tiesa patogenu izolacija — bakterijas, senites, virusi
(labak izmantot PCR)



Smags kombinets imundeficita
sindroms (SKID)

» Agrinas diagnostikas problémas:
Reta patologija
Zidainu vecuma infekcijas ir biezi sastopamas ari ne-SKID
berniem
SKID gimenes anamneze var tik nokluseta, aizmirsta vai
nebut.
Pirmajos dzives menesSos zidainis Skiet vesels (mates Ig)
Slimibas izpausmei nepiecieSams genu defekts un arejas
vides ietekme, tadel simptomi un to saksanas laiks variabli

Agrina SKID atklasana ir galvenais nosacijums
veiksmigai arstesanai.



R
SKID skriniga tests

TREC Dried Blood Spot Assay

' 3 mm hole punched

. * Extract DNA

T-cell receptor excisi%@Nﬁ[@E@}@po[
50 ul biood/drop
=3 ul blood
LA A A X

Guthrie Card

Wandy il Ouve Pt
bty [T Turea = I

Nosaka TREC (T-cell
receptor excision DNA
circles), izmantojot PCR
metodi.

Adaptets noJ.M. Puck. Introductory course in immunology, July 17th, 2014.



TREC algoritms SKID skriningam

TREC > 40 —> NORMA
Sakotnejais x
TREC tests
TREC < 40 TREC > 2 _
\L > B-aktins > 5000 POZITIVS
TESTS
Atkarto
he -aktins < 5000 |—>[[Akarto |
TREC testu TREC <5 -aktins < 5000
a ﬁ-aktlnu B-aktins > 10000
TREC 6-25 <
B-aktins < 10000 [

TREC < 25 Zemi TREC 2X Veic pilnu asins ainu ar limfocitu populacijam
TREC > 25 ——— / \
T limfopenija ar T ly < 1500 vai T §iinas > 1500 un ir
l neesosam naivam T Sunam — nosakamas naivas T
NOSUTA UZ IMUNOLOGIJAS $finas
NORMA CENTRU

Adaptets noJ.M. Puck. Introductory course in immunology, July 17th, 2014.



Skrininga rezultati

Kopuma skrineti 1737351 jaundzimuso (uz 2014.gada juliju)
1,4 no 10000 bija nepiecieSams veikt plusmas citometriju
104 konstatets pazeminats T limfocitu daudzums (<1500 Sunas/uL) jeb

(0)
43% 25 m Tipisks SKID

B Omenn sindorms

m Sindormi ar zemiem
T limfocitiem

® Sekundari pazeminati
T limfociti

8 C TNTos =t T
13 m priekslaicigi dzimusie
® Variantais SKID

® Neatrod pazeminatus
T limfocitus

J.M. Puck. Introductory course in immunology, July
17th, 2014.



Eiropas imunodeficitu biedribas (ESID) veidotie
diagnostiskie protokoli

E_de \ries et o, Patient-centred screening for pnmary immuncdefiaency

Protocol 1 Protocol 2
Stap1 | e cut sovee SOy dalClancy Shd ReUpenia. Sep 1 | Dont hesdate fo ruke out SCID and AIDS
Feram | 51000 GOUN and GTEenlal [PEiElel VOIS, absokta Iymphocyle Count, Terfon

Biood count and dfferential (platelet volume, absolute lymphocyte count,
neutrophd and eosinophil counts), igG, IgA, and igM, lymphacyts subpopulations
(Table 3), tests for HIV

neutrophil and ecsinophil counts), G, IgA, and IgM

Radsip | Neutropenia: go to PTotocol 3, Siep 2. AQAmmEgIbuINamia: 0o 10 Step 3.
Dacraasad laved of at ieast one Isotype: go to stap 2. IpA dalickency: go to step 2.
Normal resuts: In case of recurrent meningococca Infection go to step 2b; In case Net stop | HIV-postive: treat accordingly. Agammaglobulnasmia, lymphocytopenia” go to
of recurmant ENT and airway Infecton wal for 3-8 months to see If clinical condition step 2. Normal results, but no improvement, no other diagnosis: go to step 2

fogolvae, It protlame permet: 9o 10 8lep 2 (ady —3 The possibility of SCID is an emergency! * Early SCT can save fives

Step 23 | Antbody deficiency Sep 2 | Kdentify the different forms of (severe) combined immunodeficiency
Faroon nna) wuugs.,(’, 1 maig n.yé::mngwmms(ln\ei o, [ Forfomn | Lymphocyie prolferabion tests (1 able 3)
faeces): Dooster rasponses (1etanus; unconjugated peumoCaccal vacone If - Consider lymphocyle subpopulations using a more extended protocol than the
y=ars of age; a s n fiire appropriate for 203 to above & asfinad lsvei shoukd be one mentioned in Table 3, CD40{L), STATH, IkBe If no agammaglobulinasmia:
considerad a positive fesponse), Conslder IgG-subciasses and M-prateins JgG-subclassas. booster rasponses. M-proteins

Nacisip | Go to step 3.
Step 20 | Compiement oeficiancy

Next stop | Abnormal resulis: go 1o step 4. Normal results: go o Protocdl 3

Forfom | Cy 800 AP, CONSI0Sr MBL. In Ca98 Of angioe0ame: C1-nhiDRor (ieved), C4 Sep 3 | Kdentify defects m communication between T lymphocytes and
during Stiack msaaophages
Forform Tiyrnphocyielmwoﬂ\age conmmcaﬁon (IL12, IL12-recaptor, IFN-y-recaptor,
Piadskp | GO o step 3 STATH) by refemral to specialist cel

New stop | Possible diagnosis: ds(eclnoneoﬂfmseladus
Normal results: go fo step 1. if not yet padormed

Sep3 Continue witn Possibie diagnosis
ApamEnapbou L subpopuiations (Tzbie 3 X-inkad or atosomal = = =
op 1) I Rt peomtn b | Ttk Sepd Continue with Posaible diagnoss
abia 3 oatermination of con
(T 'LM genttal agamma Additonal analysis of | 1 est for chimensm (malemal 1 lymphocyles),
o maks T EepTE | Wait and See. 1T probiema persiat Tepeat | No z "m""' analyse poesibée infections (consider viral
total igG, IgA, IgM, and igG-subciasses | Isofated igA ceficiancy, i PCR/culture/serclogy, BAL, organ biopsy for
after 1-2 years (6 months If < 1 year of | developing CVID. TLR- histology and culture; look for opportunistic
2pe), 8nd booster responees after 3-5 | signaliing deficiency hogens with appropriate techniquas) i
years. Consiger Protocct 2. Conslger | (FAK4) (rof assoclated [dtanalanalyisof | Consider in WD cytokine producion, in VA0 | SCID fy. JAKS, FAGH,
| lymphocyte subpopulations (Tedie 3) | with fmmune system it | functional tests (e.g. stmulation with neo- RAG2, GOy, COoé, Cae,
Apnorom] sl I Sep 25 | Consier lympnocyie SUDDOPUEIoNS Polysaccharnioe antibody rn isnot yat PPD or candida skin tests), analysis of | ADA. PNP, Artams, IL7-A,
e (Tabia 3), ganatic ostermination of deficiency, THI, CVID = P lymph node NK cell iL2-A, HLA dehcency, Zep-
oA imaii9G, dmdeny. | defact i possitie. Considar lymphocyte | Symoma, XLP, HIGM N, biopsy. 70, CD45). Omann
rolecation tects (Tabi WHIM, ICF cytotowicity O,
BPmws p {Table 3), synarome, Tockior - syndrome, WAS,
Hypmarmagl o analysts, CD40, CO40L | synarome, AT, Nimegen ] Consider uric acid, ADA, PNP, a-fetoprotein, Hair
atter stimatation, a-feioprotein . oo g X-ray of long bones if short stature or caililagee . dYBF‘aSﬂX-
Bioom synoroma, WAS iboratory fndings | SProportional , thymos size (chest X- i g h
Ao Sop 75 1 Case Of abnormal CHap Of APar Tihammed compeameant ray, ultrasound), chromosomal anal nked hyper
determination of separate complement | defidiency, complement radiosensitivity tests, 22q11 analysis, clonality | CMC. EDA-ID (NEMO,
components (C19,C2,C4.C5-C3). ANA. | consumptioe (SLE), studies (Vfi-gene usage). Determination of IxBa). Reticular
In case of angloedema: C 1-infibiior Hereditary angloscema genetic defect # possible dysgenssis. CD16
function {If level 15 normal) deficiency
Fg | Grey Ssaaeg ¢ with &= it s Raghly Tec ded for 2uls stap, ANA, anti-sockar mabodles A, haemalytic asay

of altarmatve patiway of compiemant AT, staxta trbegectass CD, duster of difenentizton: CHy, Jaemalytic asay of dasicl pamaway of mphke
ment: CVID, common variabk mmenodenickency; ENT, ez nose andd teogs HICM, hyper- IgM syndsome: XCF, syndrome of mmumenodeficency,
contromeric instattty and &cal dysmorptisTs i, tmennogiobulis: IRAKA, interienis- 1 racpior-assocated knase & L, dgand: ML, manms
Binang lacss SLE. systemic kg oy THL transient iyp of efincy: TLR, Toil ke secoptor: X129, X -linked
Sympbopeoltfcratiee syndrome.

Fg 1. Crey Saading with an 2 Righly rec d for s step. ADA, admosse desmtnos AIDS, saquted ammen
odetciency fmdrome: BAL, bronchoatwolar age . J;lz of @ffcrontatinn: CMC, hronic MMamEneDs Candidtads: HIV, mman imean
odeSciency virns HILA dumas kekocyte snsges: i, immmnnoglobaln: [FN, interfrons [, interlenkirs JAK, jamns knase 1 igand PR, polymerass
chats reaction; PNF, purne mceoside phosphot yise: RAC, recombization scavaing gens: SCED, severe combined mmenodenickncy: SCT, stom
el mansplanation: STAT, symal trasscacer and sctavator of ransrption: WAS, Wiskos-Aldrich syndroms Zap, Teta assoctated pootein

E. de Vries, Clinical and Experimental Immunology 2006



£ de Vnes ot o,
Protocol 3
Step 1 | identify neutropenia Possible diagnosis
Parform | Blood count and differantal (absohde neutrophil Cydlic neutropenia,
count, méicroscopic evaluation); perdorm repsatedly in | Chediak—Higashi syndrome
case of cyclic pattem of fever and infections (no (giant granules), speciic
evidence-based guidelines exist; 3 «/week for 3-6 granule deficency (bdobed
weeks is advocated in several reviews) nuckei), asplenia (Howel-
Jolty bodies)
Naa Neutropenia: go to stap Z. Nomal results: determne
step lgG., IgA. and igM, CH.g; o 10 step 3. Neutrophilia:
gotostep 3
Step 2 Identify the cause of the neutropenia Possible diagnosis
Tsolafod Uonssder secondary causes. Urug use Urug-naucad
meutopena | aytoantibodies, ANA, C3/C4, RF, ANCA isolated autcemmune
Coombs, IgG, IgA and IgM. If normal: neutropenia, systemic
analysis of bone marrow (momphology, autosmmune dssase
chromosomes, culturs), mobilization tests (G- | complicated by neutropenia,
CSF, prednisons), pancreatic function tasts. inaemia, cartain
disorder and appropnate | metabolic disorders (a.g.
tests Pearson syndrome)
syndrome, Kostmann
syndrome
[ Fancympons | Analysis of bone marrow (morphology, Haematological malignancy,
chromosomes, immunophenotyping) aplastic anasmia
Step 3 identify defects in phagocyte Possible diagnosis
function
[ Forfomn Phagocyte function tests (1able 4). CGD, hyper-IgE syndrome,
Serum IgE. Consider hair evaluation, | Grscalli syndrome, GEFD
consider CD11/18 and sLeX deficiency, MPO deficiency,
expression (flowocytometry, incase of | LAD, SGD
i | neutrophiia)
Nomal msuts Go to Profocol 1 Selective antibody
CVID. TLR-signalling
Consider penodic jever syndrome. gD | PFAPA, Hyper-igD
syndrome, FMF, Hibemian
fevar
Step 4 Continue with
Dotemine he undedying genelo 5.9 Mulaton in ona of the ganas codng for the NALFHondase
dafect if poble WWWWMLBTMMN
myose SA gena. GEPD gana
Fig- 3. Grey Sading collsborazon with 2= yist or b st & agnly foe {his stepe ANA, ams-nclear antibodys ANCA,

=8 neatroptedl ytnplasmic amoantitodies C, complemen: composent: CD, cosder of arferenttinr: OCD, chmnic gramiomatons Ssasa OVID,
camenon variadie immmmoddidencys FMT, Semiial Mediterrann fovers C-CSF, gramziocyts-colony fmuating facion C67D, ginoose -5-ghospate
Gefrydrogenases MPO, myefopenaxidass: NADI'H, nicotinamids adenie dirrciectide phosphatss FRAFA, perfodic fovs-aphithons stomuatitls
pharyngTs-carvict adenopattys HIF, sheesmaicdd Rcor SEDS, Scwacmuan-Bodtan -Dtamaend syndrome SCD, seutropil-spacic granuike
deficioncy: sLaX. staly! Lowss X: TLR, Tob-¥as recoptor.

E. de Vries, Clinical and Experimental Immunology 2006



Nosleguma 10 PID pazimes

Cetri vai vairak otiti gada laika

Divi vai vairak sinusiti gada laika

Divi vai vairak menesi antibakterialas terapijas ar vaju efektu
Divas vai vairak pneimonijas gada laika

Slikta svara, auguma garuma dinamika

Recidivejosi dzilie adas vai organu abscesi

Persistejosa senisu infekcija mutes dobuma vai uz adas
NepiecieSamiba lietot IV antibitikas, lai likvidetu infekciju
Divas vai vairak dzilas infekcijas, ieksaitot septicemiju
Gimenes anamneze PID.

4 3y 3

Kvanitativi (skaits) Kvalitativi (funkcija)

20 O QU W P K

Stimulacijas tests ar

T limfociti | Limfocitu subpopulacijas o .
mitogeniem

CD19 Antivielas pret Pneimo,

B limfociti IgA, IgG, IgM, IgE (D) Tetanus, Difteriju




