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IMUODEFICIENTA
. incapacitatea de a produce un raspuns
Primare imun adecvat din cauza insuficientei Secundare
sau absentei unor componente ale
sistemului imun.

Ay O Dobandite
Innascute . :
. O Prin substratul patogenic al
Grup eterogen de boli : :
. unei alte boli
Cu substrat genetic
O Caurmare a unor tratamente

Forme benlgne Review > Arch Dis Child. 2016 Apr;101(4):365-70. doi: 10.1136/archdischild-2015-309522.

O Prin expunere la mediu
Epub 2016 Jan 14.

SCID Systematic review of the toxicity of short-course oral

Hiperlgk corticosteroids in children -
Deficitul de Igp Fahad Aljebab ', Imti Choonara 1, Sharon Conroy ! Asthma & Immunology
Boala cronica g Affiliations + expand B, June 2023, Pages 713-717

Boala Bruton PMID: 26768830 PMCID: PMC4819633 DOI: 10.1136/archdischild-2015-309522
In conclusion, this systematic review showed the most serious ADR associated with short-course oral corticosteroids was infection

which was reported in 1% of patients. The most frequent ADRs were vomiting, behavioural change and sleep disturbance. Vomiting e
was the main reason for treatment discontinuation. Weight gain was experienced by more than one-third of patients when this was

measured.

S. Shahzad Mustafa MD * T & i




Cand suspicionam o imunodeficienta la un copil?

? 72
Te
2 NI 2 / b

Infectii recurente / frecvente
Evolutii severe sau trenante
Manifestari atipice

Virozele repetate NU sunt semn de
imunodeficienta!
Administrarea repetata de antibiotice pentru 5 )
“febra + tuse + congestie nazald” NU sunt semn Raspuns inadecvat
de imunodeficienta!
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10 semne de imunodeficiente la copil

mai mult de 4 infectii noi ale urechii / an

abcese recurente, cutanate sau viscerale

mai mult de 2 infectii grave ale sinusurilor / an

afte bucale sau micoze cutanate persistente

mai mult de 2 luni de antibiotic/an cu efect redus

tratament antibiotic iv pentru rezolvarea infectiilor

mai mult de 2 pneumonii / an

> 2 infectii diseminate/profunde sau septicemie

esec de crestere si dezvoltare a sugarului

istoric familial de IDP




10 semne de imunodeficiente |la
adulti

Warning signs in adults
1.>2 new ear infections within 1 year
2.>2 new sinus infections within 1 year, in the absence of allergy
3. 1 pneumonia per year for > 1 year
4. Chronic diarrhea with weight loss
5. Recurrent viral infections (colds, herpes, warts, condyloma)
6. Recurrent need for IV antibiotics to clear infections
7. Recurrent, deep abscesses of the skin or internal organs
8. Persistent thrush or fungal infection on skin or elsewhere
9. Infection with normally harmless tuberculosis-like bacteria
10. A family history of PID

McCusker et al (2018)



https://doi.org/10.1186/s13223-018-0290-5

Cum putem stabilii diagnosticul unei imunodeificiente

O Istoric medical
0O Examen clinic
O Investigatii de laborator

Teste de sange

Teste genetice

Investigatii imagistice
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K Teste de sange

’E 0 Limfopenie <3000 Ly/mm3 (1 luna—1 an); <1500 Ly/mm?3 in rest
g, O Neutropenie persistenta/ciclica (Ne<1500/mm?3)

g O Neutrofilie persistenta (si infectii cu piogeni, dar fara formare de puroi)
T O Eozinofilie marcata (103 -10*/mm3)
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X Teste de sange

)g 0 Limfopenie <3000 Ly/mm3 (1 luna—1 an); <1500 Ly/mm?3 in rest

f,%, O Neutropenie persistenta/ciclica (Ne<1500/mm?3)

g O Neutrofilie persistenta (si infectii cu piogeni, dar fara formare de puroi)
T O Eozinofilie marcata (103 -10*/mm3)

)@®

E O Valori scazute IgM, IgG, IgA, IgE

-y O Valori crescute IgM (si in afara episoadelor infectioase) sau IgD

é O Valori foarte mult crescute IgE

Biochimie



X Teste de sange

Limfopenie <3000 Ly/mm?3 (1 luna — 1 an); <1500 Ly/mm?3 in rest
Neutropenie persistenta/ciclica (Ne<1500/mm3)

Neutrofilie persistenta (si infectii cu piogeni, dar fara formare de puroi)
Eozinofilie marcata (103 -10%/mm3)

Hemograma
O O OO

O Valori scazute IgM, IgG, IgA, IgE
O Valori crescute IgM (si in afara episoadelor infectioase) sau IgD
O Valori foarte mult crescute IgE

Imunograma

O Acid uric foarte scazut
O CRP crescut persistent

Biochimie



Cand este nevoie de antibiotice la imunodeficiente?

Supportive Definitive
CIDs/SCID lg replacement therapy (IV or SC) BMT
Antibiotic prophylaxis HSCT

Antifungal prophylaxis

Aggressive management of established infections
Infectious precautions when hospitalized
Withhold all live vaccines

Gene therapy a possibility for some SCIDs

B-cell disorders

lg replacement therapy (IV or SC)

Antibiotic prophylaxis

Antifungal prophylaxis depending upon etiology
Hearing assessment

Assessment of pulmonary status and function
Close monitoring for co-morbidities

Gene therapy is a potential future
treatment in some patients

Innate disorders

Antibiotic prophylaxis

Antifungal prophylaxis

Cytokine replacement (IFNy) for CGD
Vaccinations (e.g., meningococcal)

lg replacement is sometimes indicated

BMT, e.g., for CGD
Gene therapy is a potential future treatment

lg immunoglobulin, IV intravenous, SC subcutaneous, CID combined immunodeficiency, SCID severe combined immunodeficiency, IFNy interferon-y, BMT bone

marrow transplantation, CGD chronic granulomatous disease, HSCT hematopoietic stem cell transplantation

McCuscker et al (2018)



https://aacijournal.biomedcentral.com/articles/10.1186/s13223-018-0290-5

Cand este nevoie de antibiotice la imunodeficiente?

Supportive Definitive
lg replacement therapy (IV or SC) BMT
Antibiotic prophylaxis HSCT

Antifungal prophylaxis

Aggressive management of established infections
Infectious precautions when hospitalized
Withhold all live vaccines

Gene therapy a possibility for some SCIDs

lg replacement therapy (IV or SC)

Antibiotic prophylaxis

Antifungal prophylaxis depending upon etiology
Hearing assessment

Assessment of pulmonary status and function
Close monitoring for co-morbidities

Gene therapy is a potential future
treatment in some patients

Antibiotic prophylaxis

Antifungal prophylaxis

Cytokine replacement (IFNy) for CGD
Vaccinations (e.g., meningococcal)
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Gene therapy is a potential future treatment
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Cum facem profilaxi
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a antibiotic

ples of prophylacti imicrobial reg used in p with i deficiency
Infecti
":s'“" ':dm First-line regimen Alternative regimens
Pneumocystis firovecil Sulfamethoxazole-trimethoprim: Dapsone:

= Infants =4 weeks of age and children: 5§ mg/kg/day arally in .

2 divided doses, 3 days/week (based on TMP; maximum 160

g per dose, 320 mg per day) .

= Adults and adolescents with narmal renal function: 160 mg
(based on TMP) daily or 3 days/week, or 60 mg (based on
TMP) daily

Infants and children: 2 mg/kg/dose orally ence daily
{maximum dally dose: 100 mg/day)
Adults: 100 mg once daily ar 50 mg twice daily

Atovaquone:

1 to 3 manths: 30 mg/kg orally once daily

4 to 24 months: 45 mg/kg orally once dally

>24 manths: 30 ma/kg orally once daity

Adolescents 213 yesrs and adults: 1500 mg orally once
daily

Fentamidine:

sulfamethaxazole-trimethaprim:
= Infants >4 weeks of age and children: 5 ma/kg/day orally in
2 divided doses (based on TMP; maximum 160 mg per dose,
320 mg per day)
« Adolescents and adults: 160 mg (based on TMF) daily or

staphylococcus spp, gram
negative spp

Children <5 years: 8 mg/kg (maxmum dose: 300 mg/dose)
inhalation per nebulizer once every & weeks

Children >5 yaars, adolescents and adults: 300 mg
inhalation per nebulizer once every 4 weeks

Amexicilling

Children: 10 to 20 ma/kg per day as a single dose or divided
wwice daily (maximum dase 875 mg per day)

Adolescents and adults: 875 mg twice daily

Ciproflocacin: =1

twice dally » Children: 10 mg/kg/dase twice dally (maximum dose 500

mg)

= Adults: 500 mg twice daily

Aamoicillin and clavulanate:®

= Children: 20 mg/kg per day a5 8 single dose or dvided twice
daily (maximum dose 875 mg per day, based an amaxicillin}

= Adolescents and adults: 875 mq dally (based on amoxicillin}

Mycoplasma spp, Azithramyein:

Streplococcus spp « Children: 5 to 10 mg/kg/dose orally 3 times weekdy
(maximum dase of 250 mg)

= Adolescents and adults: 250 mg orally 3 times weekly

Non-tuberculous
mycobacteria

Azithromycin:
= Children: 20 mg/kp/dose orally ance weekly (maximum dase
1200 mg weekly But may be given as B00 myg twise per
week if higher doses cause nausea)
= Adlescents and adults: 1200 mg weekly but may be given
&% 600 mg twice per week if b

woriconazale: &

Asperglilus spp Itraconazole:
» Children: 5 mgikg/day srally daily (maximum dese 200 mg) = S50 kg: & mg/kg/dose arally twice daily (maximum dase
« Adclescents and adults: 200 mg arally dasly 350 mg)
= =50 kg: 4 mg/ka/dose orally twice daily (maximum dose
200 mg}
Candida spp Fluconazole:
= Children: & mg/kg orally daily (maximum dose 400 mg)
= Adelescents and adults: 400 mg orally ance daily
Hsv vy Acyclovir:
= Children <40 kg: 600 mg/m? /dose orally 4 times per day
» Children =40 kg: 800 mg orally 4 times per day
= Adults: 800 mg erally twice dally
CMYV Valganciclovir:

= Children 1 manth to 16 years old: one
= 7 x body surface area x creatinine clearance

« Adolescents =17 years and adults with normal renal
functian: 900 mg arally ance dadly

ily aral dose (mag)

The approach to antim
are commonly used, but other regimens may also be appropriate.

robial prophylaxis in patients with variaus farms of primary immunadeficiency IS nat standardized. The agents and doses shown in the table

TMP: trimethoprim; spp: species; HSV: herpes simplex virus; VZV: varicella zoster virus; CMV: cytomegalovirus.

* Ho standard secend line as varying strains with varying resistance patterns.

# Clinicians should weigh the risks of adverse musculoskelotal affocts against the benefits when cansidering lang-term use of flusroquinalonas in children.

& Regquires drug level manitaring,

UpToDate



Cum facem profilaxia antibiotica?

Examples of prophylactic antimicrobial regimens used in patients with immunodeficiency

Infection to be

prevented First-line regimen

Pneumocystis jirovecii Sulfamethoxazole-trimethoprim:
» Infants >4 weeks of age and children: 5 mag/kg/day orally in
2 divided doses, 3 days/week (based on TMP; maximum 160
mg per dose, 320 mg per day)
» Adults and adclescents with normal renal function: 160 mg
(based on TMP) daily or 3 days/week, or 80 mg (based on
TMP) daily

Alternative regimens

Dapsone:
» Infants and children: 2 mg/kg/dose orally once daily
(maximum daily dose: 100 mg/day)
= Adults: 100 mg once daily or 50 mg twice daily
Atovagquone:
= 1 to 3 months: 30 mg/kg orally once daily
= 4 to 24 months: 45 mg/kg orally once daily
= =24 months: 30 mg/kg orally once daily
» Adolescents =13 years and adults: 1500 mg orally once
daily
Pentamidine:
= Children <5 years: 9 mg/kg (maximum dese: 300 mg/dose)
inhalation per nebulizer once every 4 weeks
= Children =5 years, adolescents and adults: 300 mg
inhalation per nebulizer ance every 4 weeks

Sulfamethoxazole-trimethoprim:
» Infants >4 weeks of age and children: 5 mag/kg/day orally in
2 divided doses (based on TMP; maximum 160 mg per dose,
320 mg per day)
» Adolescents and adults: 160 mg (based on TMP) daily ar
twice daily

Staphylococcus spp, gram
negative spp

Amoxicillin:
= Children: 10 to 20 mg/kg per day as a single dose or divided
twice daily (maximum dose 875 mqg per day)
» Adolescents and adults: 875 mg twice daily
Ciprofloxacin:*1
» Children: 10 mg/kg/dose twice daily (maximum dose 500
mg)
= Adults: 500 mg twice daily
Amoxicillin and clavulanate:*
= Children: 20 mg/kg per day as a single dose or divided twice
daily (maximum dose 875 mg per day, based cn amoxicillin)
» Adolescents and adults: 875 mg daily (based on amoxicillin)

Mycoplasma spp, Azithromycin:



Cum f

Mycoplasma spp,
Streptococcus spp

2 divided doses (based on TMP; maximum 160 mg per dose,
320 mg per day)

» Adolescents and adults: 160 mg (based on TMP) daily or
twice daily

twice daily (maximum dose 875 mg per day)
» Adolescents and adults: 875 mg twice daily
Ciprofloxacin: =1
= Children: 10 mg/kg/dose twice daily (maximum dose 500
mg)
= Adults: 500 mg twice daily
Amaoxicillin and clavulanate:®

= Children: 20 mg/kg per day as a single dose or divided twice
daily (maximum dose 875 mg per day, based cn amoxicillin

» Adolescents and adults: 875 mg daily (based on amoxicillin)

Azithromycin:

» Children: 5 to 10 mg/kg/dose orally 3 times weekly
(maximum dose of 250 mg)

» Adolescents and adults: 250 mg orally 3 times weekly

Non-tuberculous
mycobacteria

Azithromycin:

» Children: 20 mg/kg/dose crally once weekly (maximum dose
1200 mg weekly but may be given as 600 mg twice per
week if higher doses cause nausea)

» Adolescents and adults: 1200 mg weekly but may be given
as 600 mg twice per week if higher doses cause nausea

Aspergillus spp

Itraconazole:
» Children: 5 mg/kg/day orally daily (maximum dose 200 mg)
» Adolescents and adults: 200 mg orally daily

Voriconazole: &
» =50 kg: 8 mg/kg/dose orally twice daily (maximum dose
350 mg)
» =50 kg: 4 mg/kg/dose orally twice daily (maximum dase
200 mg)

Candida spp

Flucocnazole:
= Children: 6 mg/kg orally daily (maximum dose 400 mg)
= Adolescents and adults: 400 mg orally once daily

HSV/VZV Acyclovir:
» Children <40 kg: 600 mg/m?2/dose orally 4 times per day
= Children =40 kg: 800 mg orally 4 times per day
= Adults: 800 mg crally twice daily

cMv Walganciclovir:

» Children 1 month to 16 years old: once daily oral dose (mg)
= 7 % body surface area x creatinine clearance



Cum facem profilaxia antibiotica?

Sulfametoxazol-trimetoprim
Azitromicina

les of prophylacti imi regi used in pati with i defici y
fecti . . " .
In:ctmn lﬂlb! First-line regimen Alternative regimens
Preumocystis firovecti Sulfamethoxazole-trimethoprim: Dapsone:
= Infants >4 weeks af age and children: 5 mg/kg/day orally in = Infants and children: 2 mg/kg/dose orally cnce daily
2 divided doses, 3 days/week (based on TMP; 160 daily dese: 100 mg/day)
mg per dose, 320 mg per day) = Adults: 100 mg once daily ar 50 mg twice daily
= Adults and adolescents with narmal rensl function: 160 Mg Arovaquone:
(based on TMP) daily or 3 days/week, or 80 mg (based on = 1to 3 manths: 30 mg/kg orally once daily
THP) daity = 4tp 24 months: 45 mg/kg crally once daily
= >34 months: 30 mg/kg orally once daity
- A
&
Pentam
. C 1 1
g Azithromycin
. C
n £ - . .
Ongoing infection/chronicinflammation
spp, gram Amexicl
negative spp = Infants >4 weeks of age and children: 5 mg/kg/day orally in =g
2 divided doses (based on TMP; maximum 160 mg per dose, W
320 mg per day) LY
= Adclescents and adults: 160 mg (basad on TMP) daily or Clprofla
twice daily .
"
LY
Amoxici
- c
&
- A
Mycoplasma spp, Azithramycin:
Streplococous spp = Children: 5 to 10 mg/kg/dose orally 3 times weekly
{maximum dose of 250 ma) Compromised autophagy
» Adolescents and adults: 250 mg orally 3 times weekly and intracellular mycobacterial killing
HNon-tuberculous Azithromycin: @ @ g :
mycobacteria = Children: 20 mg/kg/dose orally ance weekly [maximum dose U
1200 myg weekly but may be given as BD0 myg bwice per @ ;
week if higher doses cause nauses) o 7
= Adclescents and adults: 1200 mg weekly but may be given | @
8% GO0 mg twice per week If higher doses cause nausea Inhibited « Inhibited - ek
.
foperatius spe e gy sraly & vorsg bacterial growth,  mucin production, _
» giday orally daily (maximum dose 200 mg) .5
« adolescents and adults: 200 mg arally daily 3 virulence factors, inflammatory cytokines, + Modulated autophagy
. > biofilm lysosomal enzymes and acquired immunity
2
Candida Fls le: nce
" . ucnon;:ﬁdcren' & mg/kg orally daily (maximum dose 400 mg) % Enhan“d P“"L . Enha d ¥ Enh.r'“d * R.'oluum o' lnﬂmmon
« Adolescents and adults: 400 g arally ance daily degranulation, PMNL generation of M2-like Enhanced macrophage phagocytosis
nsvivev pr— ROS, some apoptosis macrophages and and PMNL efferocytosis
» Children <40 kg: 600 mg/m? /dose crally 4 times per day cytokines regulatory DCs
« Children >40 kg: 800 myg orally 4 times per day
= Adults: 800 mg erally twice dally
v pre——— IMMEDIATE FIRST 24H 2-3 DAYS WEEKS - MONTHS
= Children 1 manth 1 16 years old: once dally aral dose (mg)
= 7 x body surface area x creatinine clearance
= Adolescents =17 years and adults with normal renal 3 2 " . T 1 P M
functian: 900 mg arally ance dadly Fig. 2. Proposed time course of azithromycin actions on infection and chronic inflammation.

The approach to antimicrobial prophylaxis in patients with variaus farms of primary immunodeficiency 1S nat stan
are commonly used, but gther regimens may also be appropriate.

Source: Parnham M], Haber VE, Giamarellos-Bourboulis EJ, Perletti G, Verleden GM, Vos R. Azithromycin: Mecha

TMP: trimethoprim; H es; HSWV: hi impl irus; VZv: el St irus; CMV: I . . - 2 . . - .
meaRm: spp: smedles TS Simples vius; V2V varicelia mster vins CHV: ctomege v of action and their relevance for clinical applications. Pharmacology & Therapeutics. 2014:143

* o standard secend line as varying strains with varying resistance patterns.
% Clinicians should weigh the risks of adverse musculoskeletal effects against the benefits when g lang use of in children.

& Regquires drug level manitaring.

UpToDate"



Cum tratam infectiile copiilor cu imunodeificiente?

right Drug

right Dose

De-escalation to pathogen-directed therapy,

right Duration ot therapy

Imunodeficienta primara / secundara?
Tipul de deficit imun?
Localizarea infectiei?

Date epidemiologice - cele mai frecvente bacterii implicate?

Immunodeficiency

Bacteria

Chronic granulomatous
disease

Congenital neutropenia

Complement factor
deficiencies: classical, C3,
factor H, factor |

Complement factor
deficiencies: properdin, late
components

Asplenia

Agammaglobulinemia

Hyper-IlgM syndrome with
cellular defect (mutations
in CD40, CD40L)

Hyper-lgM syndrome without
cellular defect (mutations
in AID, UNG, PMS2)

CVID

Staphylococcus aureus (abscesses of various sites)
Burkholderia spp

Enterobacteria (septicemia, urinary infections)
Nocardia spp (adenitis, skin infections, abscesses)
Actinomycetes spp (adenitis, skin infections)
Mycobacteria spp

Staphylococcus spp (all sites)
Enterobacteria (septicemia, abscesses, cellulitis)
Streptococcus pneumoniae (pneumonitis)

S. pneumoniae (pulmonary, ENT infections)
Hib (pulmonary, ENT infections)

Neisseria meningitidis ([meningitides)

S. pneumoniae (OPSI)

Hib (OSPI)

N. meningitidis (OSPI)

Ehrlichia spp (infections after bite)
Capnocytophaga spp (infections after bite)

S. pneumoniae (ENT, pulmonary infections, meningitides)
Hib (ENT, pulmonary infections, meningitides)

N. meningitidis (meningitides)

Pseudomonas aeruginosa (superinfection of bronchiectasis)
Campylobacter jejuni (gastrointestinal infections)

S. pneumoniae (ENT, pulmonary infections meningitides)
Hib (ENT, pulmonary infections meningitides)

N. meningitidis (meningitides)

P. aeruginosa (superinfection of bronchiectasis)

C. jejuni (gastrointestinal infections)

S. pneumoniae (ENT, pulmonary infections, meningitides)
Hib (ENT, pulmonary infections, meningitides)

N. meningitidis (meningitides)

P. aeruginosa (superinfection of bronchiectasis)

C. jejuni (gastrointestinal infections)

S. pneumoniae (ENT, pulmonary infections, meningitides)
Hib (ENT, pulmonary infections meningitides)

N. meningitidis (meningitides)

P. aeruginosa (superinfection of bronchiectasis)

C. jejuni (gastrointestinal infections)




Table 2. INFECTIONS IN PATIENTS ON CHRONIC STEROIDS

Bacterial
Enterobacteriaceae
Legionella micdadei

Listeria monocytogenes
Muycobacterium tuberculosis
Nontuberculous mycobacteria
Nocardia asteroides
Rhodococcus equi
Salmonella sp.
Staphylococcus aureus
Streptococci

Fungal

Aspergillus

Blastomyces

Candida albicans and nonalbicans sp.
Coccidioides immitis
Cryptococcus neoformans
Fusarium sp.

Histoplasma capsulatum
Penicillium marneffei
Pseudallescheria boydii
Zygomycoses

Viral

Adenovirus
Cytomegalovirus

Herpes simplex virus
Human papillomavirus
Influenza/parainfluenza
Respiratory syncytial virus
Varicella zoster

Parasitic

Cryptosporidiosis/ Isospora belli
Pneumocystis carinii
Strongyloides stercoralis
Toxoplasma gondii

Infections in which steroids
might play a role in treatment

TB meningitis

TB pericarditis (select cases only)
Pneumococcal meningitis (in adults)
l{'('lla;n)ﬂuenzae type b meningitis (in

Severe Pneumocystis pneumonia
COVID-19 pneumonia with hypoxemia
Moderate to severe croup

Infectious mononucleosis with airway
compromise

Immune reconstitution inflammatory
syS\dr'orne. (IRIS) (not an infection per
se

Neurocysticercosis

Eosinophilic meningitis (weaker evidence)
+ Angiostrongylus cantonensis
* Gnathostomiasis
*+ Baylisascaris

Acute schistosomiasis syndrome (Katayama
ever

Severe typhoid fever
Ramsay Hunt syndrome (weak evidence)
Severe lepra reaction

Refractory septic shock (although
generally for hemodynamic reasons)



Antibiotice
PROFILAXIE la copiii cu imunodeficiente cronice

Antibiotice
TRATAMENT la copiii cu imunodeficiente in functie de:
 tipuldeimuinodeficienta
 localizare infectiel
e gdermene implicat

Va multumesc!
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