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Bodily defense against infectious agents include


Physical barriers- skin, mucous membranes, mucous blanket, and ciliated epithelial cells


Various components of the immune system

The immune system can be divided into five "arms". The immune system also serves to protect against autoimmune diseases.

B-cell (humoral) 
- primary B-cell deficiency 50%  

T-cell (cellular) 
- primary T-cell deficiency 10%        Combined B and T cell deficiency 20%

Natural killer cells

Phagocytic

Complement 

Primary immunodeficiency disorders: many due to a single gene mutation or interaction of these arms.
2nd immunodeficiency: drug, infection, malignancy, or systemic disorders

10 warning signs of a possible primary immunodeficiency:

· 8 or more new ear infections in a year

· 2 or more sinus infections in a year

· 2 or more months on antibiotics with little effect

· 2 or more pneumonia in a year

· FTT

· Recurrent deep skin or organ abscesses

· Persistent oral thrush or cutaneous candidiasis after age 1 year

· Need for IV antibiotics to clear infection

· 2 or more deep-seated infections

· Family history of primary immunodeficiency

· Other: opportunistic organisms, persistent dermatitis, and diarrhea

Ref. 

Pediatric News. 2003;37(11):50  

Contemporary Pediatrics. 2003:20:65-80

Nelson Textbook of Pediatrics 16th ed
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Immunodeficiency - Primary B-Cell Diseases

	
	Cause
	S & S
	Tx

	X-linked agammaglobulinemia

(XLA or Bruton)
	Mutations in Bruton tyrosone kinase- arrest in pre B cell development

Gene defect at Xq22

1/3 new mutation

Incidence 1/50,000 
	Boys, onset: usually between 6-9 mo of age, 

    when maternally transmitted antibodies wane
Recurrent pyogenic infections with encapsulated bacteria- Streptococci, Pneumococci, Haemophilus

Chronic fungal infections: not usually present

Pneumocystis carinii: rare, unless with neutropenia

Viral infections: usually handled normally, with 

    exceptions of hepatitis, enteroviruses
Hypoplasia of adenoids, tonsils, or lymph nodes

Echovirus meningoencephalitis 

Bronchictasis, LIP, Chronic giardiasis

Serum IgG, IgA, IgM, IgE: <95th for age/race groups

    usually <100mg/dl of total immunoglobulin

Low natural antibody titers following immunization, 

    e.g. diphtheria, tetanus, MMR, varicella, or Hib

Nearly normal or normal WBC

Intermittent neutropenia is observed

Normal or increased T/absence of B cell -flow cytometry

T-cell function is intact
	IVIG 300-500mg/kg every 2-4 wks, Keep IgG >500mg/dl

Antibiotics prophylaxis

No live viral vaccines

Bronchodilators and PFT monitoring



	Common variable immune deficiency

(CVID, "acquired")
	B cells fail to differentiate into plasma cells- defective antibody formation

Incidence 1 in 10,000 to 100,000
	The infections and bacterial pathogens: same as XLA

Infections are less severe and onset is later

Sex distribution is almost equal 

Normal-sized or enlarged tonsils and lymph nodes

25% of cases have splenomegaly 

Associated with a sprue-like syndrome, thymoma, alopecia areata, gastric atrophy, achlorhydria, hemolytic anemia, and pernicious anemia 

With autoimmune disease: celiac, thyroiditis, rheumatoid arthritis, thrombocytopenia

Increased risk of lymphoma, when enter 50-60 years old

Occurs in 1st degree relatives of patients with selective IgA deficiency

May react to IVIG,  blood or blood derivatives with IgA

Reduced titers of IgG and IgA- hallmarks

Low natural antibody titers following immunization

50% with low IgM

50% with deficient in  T cell function 
	IVIG 300-500mg/kg every 2-4 wks, Keep IgG >500mg/dl

	Selective IgA deficiency

AR
	Most common primary deficiency

Incidence 1:333-1:16,000 in North America & Europe

Lower in Japan and SE Asia
	Onset: usually between 1 and 5 year

Some patients asymptomatic

Infections occur predominantly in the respiratory, GI, and urogenital tracts

Sprue-like syndrome occurs in adults

High incidences of autoantibodies/autoimmune diseases

Incidence of malignancy is increased

44% patients with serum IgE to IgA, which can cause fatal anaphylactic reactions after IV blood products with IgA

Serum IgA <5mg/dl

Serum IgG, IgE: usually normal, IgM: usually elevated

IgG2 (and other) subclass deficiency is reported 
	Generally no therapy required

	Transient hypogammaglobulinemia of infancy (THI)
	Synthesize antibodies to A & B erythrocytes and to diphtheria and tetanus toxoids, usually by 6-11 mo of age

Well before immunoglobulin titers become normal 
	Generally no therapy required

	Other disorders 
	IgG subclass deficiencies

Immunoflobulin  heavy and light chain deletions

X linked lymphoproliferative disorder (XLP)
	


General Pediatrics, The University of Chicago

Joshua Takagishi, M.D. 01/2004

Yingshan Shi, M.D. (773) 702-2600  11/2003, 01/2004

Immunodeficiency -Primary T Cell Disease

· Onset: usually between 4 -5 mo of age

· Recurrent infections with viral, fungal, or mycobacterial pathogens

· Oppotunistic infection (e.g. Pneumocystis carinii)

· FTT, fatal in childhood

· Fatal infection as a consequence of a live virus vaccine or BCG

· Graft versus host disease caused by blood transfusions

· Increased incidence of malignancy
	
	Cause
	S & S
	Tx

	Chronic muco-cutaneous candidiasis
	Selective defect in T cell function 
	Recurrent fungal infections

Usually present by 5 years
	

	Digeorge syndrome
	· Thymus hypoplasia from dysmorphogenesis of the 3rd and 4th  pharyngeal pouches

· Hypoplasia or aplasia of thymus and parathyroid

· Functional deficiencies: T cell, some antibody

· Microdeletions in chromosome  22q11 >95% of case
	Both male and female

Variable degree of hypoplasia- partial 

Aplasia- complete syndrome

SCID- cellular & humoral

Neonatal hypocalcemia seizure

CVS - coarctation of the aorta, right sided aortic arch, ASD, VSD

Esophageal atresia, bifid uvula

Dysmorphic facial features: short philtrum of the upper lip, micrognathia, downward slant of the eyes, hypertelorism, mandibular hypoplasia, low -set, often notched ears

GVHD from non-irradiated blood transfusions

Low WBC count with low absolute lymphocyte 

Flow cytometry- low or absence of T cells
Serum immunoglobulin: near normal for age, 

           IgA may diminished, IgE may elevated

CD3 variably decreased, B cell is increased, 

CD4 and CD8 usually normal
	Fetal thymic tissue transplants

Unfractionated HLA-identical bone marrow transplantation 

	X-Linked 

Immuno-deficiency with Hyper IgM 
	Functional deficiencies: IgG, IgA

Mutations in CD40 ligand (gp39) in activated T cells

Recently it was classified as a B-cell defect


	Onset in 1st or 2nd year of life

Recurrent pyogenic infections- OM, sinusitis, pneumonia, and tonsillitis

Frequent presence of lymphoid hyperplasia
Autoimmune disorders is higher 

Transient, persistent and or cyclic neutropenia
Hemolytic anemia and thrombocytopenia may occur 

IgM: Normal or more frequently, a markedly elevated
IgE and IgA: low, IgG: variable, usually low

Normal number of B cell

T-cell functions: usually normal 
	IVIG

	Defective expression of the T-cell receptor

(Ti-CD3)
	T cellular, 

Antipolysaccharide antibody

Mutation or unknown
	Rare

Problems similar to those of other T cell deficient individuals
	

	Cytokine deficiencies
	T cellular, defective IL-2 and other cytokine production

Unknown causes
	
	

	CD8 lymphocyto-penia
	T cellular, some antibody

Mutation in ZAP-70
	
	

	T-cell activation defects
	T cellular, some antibody

Defective signal transduction due to unknown causes
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Immunodeficiency - Complement Disorders

	Deficiencies
	Infection
	Collagen-Vascular Disease (CVD)
	Dx and Tx

	C1q
	Pneumococcal B/M

Other pyogenic
	SLE, SLE-like syndrome, chronic rash

Membranoproliferative glomerulonephritis (GN)
	CH50

(total complement activity)
a useful screen test:

About 0 for deficiency C1-C8

Half normal for C9 deficiency

Decreased C4 and C3 suggest activation of the classical pathway by immune complexes

Decreased C3 and normal C4 suggests activation of the alternative pathway

Consider to screen complement deficiencies in any patient with 

Collagen vascular disease, chronic nephritis, angioedema, partial lipodystrophy, or 2nd episode of septicemia

Tx:

No specific therapy

Available for genetic deficiency

Supportive management

Vigorous Dx effort for unexplained fever and instituted antibiotics more quickly

Vaccine patients and close household contacts for Pneumococci, Hib, and Neisseria Meningitidis

	C1r, C1r/C1s, 

C4, C2 
	Other pyogenic

Pneumococcal B/M

Meningococcal M
	Vasculitis syndrome- SLE, 

SLE-like syndrome

GN: occasional
	

	C3
	Recurrent, severe pneumococci and meningococci infections. Some patients with sluggish neutrophilic responses to infection

Can be activated by C142 or the alternative pathway, a defect in the function of either pathway can be compensated to some extent
	GN, dermal vasculitis, 

discoid lupus erythematosus


	

	C5, 6, 7, 8
	Recurrent neisserial infections

Meningococcal M (MM), DGI, Other pyogenic

50% of the patients with congenital C5, C6, C7, or C8 deficiency have had MM or DGI. 
	Occasional: SLE, GN, other CVD


	

	C9
	Meningococcal M

1/3 of patients have had neisserial disease
	
	

	Factor D
	DGI

Meningococcal M
	
	

	Factor I
	Severe pyogenic infections

An essential regulator of both pathways 
	
	

	Factor H 
	Sustained systemic infections due to bacteria, particularly meningococci

Factor H assists in dismantling the alternative pathway C3 convertase. levels of C3, factor B, CH50, and alternative pathway activity have been low or undetectable in all patients tested.
	GN: in almost half the cases
	

	Properdin deficiency
	Meningococcal M

All reported patients have been male

Family history: male deaths due to meningitis
	Dermal vasculitis or discoid lupus
	

	Hereditary angioedema
	· Not synthesize normally functioning C1 inhibitor- uncontrolled C1 activity, with breakdown of C4 and C2 and release of a vasoactive peptide from C2

· Can begin in the 1st 2 yr of life, usually not severe until late childhood or adolescence.

· Episodic, localized, non-pitting edema, without urticaria, itching, discoloration.

· Intestine wall swelling can lead to intense abdominal cramping, sometimes with vomiting or diarrhea. Laryngeal edema can be fatal

· Attacks last 2-3 days, then gradually abate. May occur with trauma, vigorous exercise, menses, or with emotional stress

· Can be acquired in association with lymphoid cancer or autoantibody

· Low C4 and C2, CH50 decrease during an attack, C3 normal

· Tx: Adults response to danazol which can increases the level of C1 inhibitor
	

	Other primary 

Disorders
	Paroxysmal nocturnal hemoglobinuria

Partial deficiency of CRI among patients with SLE & their asymptomatic family members

Familial mediterranean fever: recurrent fever with painful inflammation of joints
	

	2nd disorders
	SCID or hypogammaglobulinemia- C1q deficiency

GN, acute postinfection nephritis, SLE, newborn infants, malnutrition or anorexia nervosa, sickle cell disease, splenectomy, beta-thalassemia major, etc. 
	


B/M: bacteremia, meningitis

DGI: disseminated gonococcal infection
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Combined B- & T- Cell Immunodeficiency

Severe frequent opportunistic infections that lead to death in infancy or childhood unless they are provided bone marrow transplantation early in life

Severe Combined Immunodeficiency (SCID)

· Absence of all adaptive immune function
· In many cases lack of NK cells

· Most severe of all immunodeficiencies. 

Combined Immunodeficiency (CID)

· Distinguished from SCID by low but not absent T cell function
· Recurrent or chronic pulmonary infections, FTT, oral or cutaneous candidacies, chronic diarrhea, recurrent skin infections, gram-negative sepsis, UTI, and severe varicella in infancy. 
· Neutropenia and eosinophilia are common

· Antibody forming capacity is impaired but not absent

· Lymphopenia, profound deficiencies of T cells, and low lymphocyte proliferate response to mitogens, antigens, and allergenic cells in vitro

· Thymus is very small w/ a paucity of thymocytes and usually no hassall corpuscle

· Commonly autonomic recessive
	
	Cause
	S & S
	Tx

	Purine nucleoside phosphorylase (PNP) deficiency


	PNP deficiency secondary to point mutations on chromosome 14q13.1
	No characteristic physical or skeletal abnormalities 

Serum and urinary uric acid are usually deficient

Deaths result from generalized vaccinia, varicella, lymph sarcoma, or GVHD

2/3 of patients have neurologic abnormalities while 1/3 have autoimmune disease

Lymphopenia is striking while NK cells are increased

Prenatal diagnosis is possible
	Bone marrow transplant 

Gene therapy maybe a possibility in the future



	Cartilage hair 

hypoplasia (CHH)


	Autosomal recessive; Mutations in 9p21-p13 (RNase MRP gene)
	· Predominantly among Pennsylvania Amish

· Short pudgy hands; 

· redundant skin;

· hyper extensible joints of hands and feet;

· Inability to extend elbow completely; 

· fine sparse light hair and eyebrows

· Severe varicella infections, progressive vaccinia, and vaccine-associated poliomyelitis
· Deficient erythrogenesis, 

· Hirsch rung’s disease, 

· increased risk of malignancy 

Radiographys show scalloping and sclerotic or cystic changes in the metaphyses and flaring of the costochondral junctions of the ribs 

NK cells are increased in number and function
	Bone marrow transplantation
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Combined B- & T- Cell Immunodeficiency
	
	Cause
	S & S
	Tx

	Severe combined immuno-deficiency

(SCID)


	ADA deficiency or IL2R gamma

(X-linked) or autosomal recessive;

Absence of B and T- cells from birth
	· Present in first few months w/ frequent diarrhea, pneumonia, OM, sepsis, and cutaneous infections 

· Persistant infections w/ opportunistic organisms (C. albicans, PCP, varicella, measles, CMV, EBV, parainfluenza, TB)

· At risk for GVHD

Profound lymphopenia

Serum Ig levels are diminished or absent

Small thymus

Tonsils, adenoids, and peyer’s patches are underdeveloped or devoid

Usually have lack of NK cells
	Bone marrow transplantation

	Adenosine deaminase (ADA) deficiency
	Deletions of ADA gene w/ build up of ADA and toxicity to lymphocytes
	Similar to SCID

Rib cage abnormalities

Chondro-osseous dysphasia which occur primarily at the costochondral junctions, apophyses of iliac bones, and vertebral bodies
	Enzyme replacement w/ polyethylene glycol modified bovine ADA administered SQ per week

Bone marrow transplantation

Gene Therapy?

	X-Linked severe 

combined immunodeficiency (XSCID)
	Xq13 gene -

encodes for IL2 gamma chain receptor (T cell growth factor)
	Similar to SCID
	Bone Marrow transplantation

	Reticular dysgenesis
	Lack of lymphocytes and granulocytes
	Absence of lymphocytes and granulocytes in peripheral blood smear
	Bone marrow transplantation

	Defective Expression of major histo-compatibility complex (MHC)


	Autosomal recessive 

MHC I - mutations of MHC gene on chromosome 6 that encode peptide transporter proteins 

MHC II - mutation 1q;

Mutation13q;

Mutation16p13


	Usually die in  first 3 years of life

MHC I

· Mild SCID appearing later in life

· Deficiency of CD8 cells and normal CD4

MHC II

· Present early in infancy w/ diarrhea, often associated w/ cryptosporidium and entero viral infections

· Increased frequency of infections w/ herpes viruses, oral candidacies, bacterial pneumonia, P. carinii pneumonia, and septicemia

· Low CD4 cells but normal or elevated CD8

· Moderate lymphopenia

· Hypogammaglobulinemic b/c of impaired antigen specific responses

· Hypoplastic thymus and other lymphoid tissue
	

	Omenn syndrome
	Autosomal recessive; Impaired T-cell function due to restricted heterogeneity of host T-cell repertoire
	Hyper-eosinophilia

Profound susceptibility to infections

T-cell infiltration of skin, gut liver, and spleen leading to exfoliative erythroderma, lymphadenopathy, HSM, and intractable diarrhea 

Leukocytosis

Elevated IgE

Low IgG, IgA, and IgM
	?INF gamma
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Combined B- & T- Cell Immunodeficiency

	
	Cause
	S & S
	Tx

	Wiskott-Aldrich syndrome
	X-linked recessive
	· Atopic dermatitis, 

· thrombocytopenic purpura, 

· increased susceptibility to infection

Normal appearing megakaryocytes w/some defective platelets

Prolonged bleeding from circ site or bloody diarrhea

Infections w/ pneumococci and other encapsulated bacteria resulting in OM, pneumonia, meningitis, and /or sepsis - impaired humoral immune response to polysaccharide capsule

Survival beyond teens is rare

12% incidence of fatal malignancy

Usually have low IgM, high IgA/IgE and nl/decreased IgG

Cutaneous anergy
	Bone marrow transplantation



	Ataxia- telangietasia 
	Autosomal recessive; Chromosome 11; Increased sensitivity of DNA to ionizing radiation, defective DNA repair, and frequent chromosomal 

abnormalities
	Complex syndrome w/ neurologic, immunologic, endocrinologic, hepatic, and cutaneous abnormalities
Progressive cerebellar ataxia - evident soon after child beings to walk w/ child confined to wheelchair by 10-12 years

Oculocutaneous telangiectasias - develop 3-6 years Chronic sinopulmonary disease

High incidence of malignancy (lymph reticular and adenocarcinomas)

Variable humoral/cellular immunodeficiency 

Selective absence of IgA in 50-80% of patients 

Hypoplastic thymus
	Bone marrow transplantation

	Hyper IgE syndrome
	Unknown cause
	Abscesses and pneumatoceles 

Recurrent staphylococcal infection

Pruritic rash, allergic symptoms are usually absent 

Coarse face and delayed shedding of primary teeth

Extremely high IgE, usually >2,000 IU/mL

Elevated IgE w/ nl concentration of IgG, IgA, and IgM

Pronounced blood and sputum eosinophilia

Normal thymic architecture
	Long-term administration of therapeutic doses of penicillin’s-resistant antibiotics

IVIG for antibody deficient patients

	Combined Immuno-deficiency

(CID or Nezelof Syndrome)
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Phagocytic Disorders
	Disorders
	Cause
	S & S
	Tx

	Chediak-Higashi 

Syndrome
	autosomal recessive disordered coalescence of lysosomal granules; decreased neutrophil chemotaxis; degranulation and bactericidal activity
	Neutropenia

Recurrent pyogenic infections of the mucous membranes, skin, and respiratory tract w/gram + (S. aureus), gram-, and fungi

Light skin, silvery hair, and photophobia

Neuropathy usually w/ataxia

Prolonged bleeding time w/normal platelet count 

Development of an accelerated phase of a 

Lymphoma-like syndrome w/ pancytopenia, high fever, and lymphohistiocytic infiltration of the liver, spleen, and lymph nodes
	High dose ascorbic acid

Bone marrow transplantation

	Specific Granule Deficiency
	Autosomal recessive; impaired chemotaxis and bactericidal activity; bilobed nuclei in neutrophil; reduced content of neutrophil defensins, gelatinase, collagenase, vit B12 binding protein, lactoferrin
	Recurrent deep seated abscesses
	

	Leukocyte

Adhesion

Deficiency 1
	Autosomal recessive; absence of CD11/CD18 surface adhesive glycoprotein on leukocyte membranes; Decreased binding of C3bi to neutrophils and impaired adhesion to ICAM1 and ICAM2
	Neutrophilia

Recurrent, indolent bacterial/fungal infections of the skin, mouth, respiratory tract, lower GI tract, and genital mucosa

No pus formation

Delayed separation of cord usually w/ associated infection of the cord stump

Skin ulcers

Severe gingivitis w/ early loss of primary and then secondary teeth. 
	Bone marrow transplantation 

Prophylactic TMP -sulfa Broad spectrum antibiotics when infections occur Possibly gene replacement in the future

	Leukocyte Adhesion Deficiency 2
	Autosomal recessive; absence of neutrophil sialyl-lewis X; decreased adhesion to activated endothelium
	Neutrophilia

Recurrent, indolent bacterial/fungal infections of the skin, mouth, respiratory tract, lower GI tract, and genital mucosa

No pus formation

Delayed separation of cord usually w/ associated infection of the cord stump

Skin ulcers

Severe gingivitis w/ early loss of primary and then secondary teeth. 

Neurologic defects

Cranial facial dysmorphism

Bombay erythrocyte phenotype
	

	Neutrophil Actin Dysfunction
	Altered polymerization of neutrophil 

cytoplasmic actin; impaired neutrophil adhesion, chemotaxis, and bacterial killing
	Neutrophilia

Recurrent bacterial infection w/o pus formation
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Phagocytic Disorders

	Disorders
	Cause
	S & S
	Tx

	Enhanced Motile Responses
	Autosomal recessive gene on chromosone 16;excessive
	Recurrent fever, peritonitis, pleuritis, arthritis, and amyloidosis


	

	Familial Mediterranean fever 
	Accumulation of neutrophils at inflamed sites
	
	

	Intrinsic Defects of the Neutrophil
	In the neonatal neutrophil. There is a diminished ability to express B2-integrins and there is a qualitative impairment in B2 integrin function; diminished chemotaxis
	Propensity to develop pyogenic infections
	

	Direct Inhibition of neutrophil Mobility (drugs)
	Ethanol,

glucocorticoids, and cAMP; impaired locomotion and ingestion; impaired adherence
	Possible cause for frequent infections Neutrophilia w/ use of epinephrine b/c of release of camp from endothelium
	

	Immune Complexes
	Bind to Fc receptors on neutrophils in patients w/ rheumatoid arthritis, SLE, and other inflammatory states; impaired chemotaxis
	Recurrent pyogenic infections
	

	Hyperimmuno goblin E Syndrome
	Autosomal dominant; impaired chemotaxis; impaired IgG, opsonization of  S. auerus
	Recurrent skin and sinopulmonary infections
	

	Chronic Granulomatous Disease
	X-linked and autosomal recessive; failure to activate neutrophil respiratory burst leading to failure to kill catalase-positive microbes
	Recurrent infections w/ catalase-positive microorganisms especially S. aureus Pneumonias, lymphadenitis, and skin infections are the most common illnesses

Recurrent or unusual lymphadenitis, hepatic abscesses, osteomyelitis at multiple sites, and a family history of recurrent infections
	Bone marrow transplantation Prophylactic TMP - sulfa 

Interferon gamma can reduce the number of serious infections



	G-6-PD Deficiency 
	Less than 5% of normal activity of G-6-PD; 

failure to activate NADPH dependent oxidase
	Infections w/ catalase positive microorganisms
	

	Myelo-

peroxidase Deficiency
	Autosomal recessive; 

H202-dependent antimicrobial activity not potentiated by myeloperoxidase
	Usually is clinically silent

Rarely, patients have disseminated candidacies usually in conjunction w/ diabetes mellitus
	No specific therapy

	Rac-2 Deficiency
	Autosomal recessive; 

absent receptor mediated 02-generation and chemotaxis; impaired neutrophil rolling on endothelium
	Neutrophilia

Recurrent bacterial infections
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Phagocytic Disorders

	Disorders
	Cause
	S & S
	Tx

	Deficiencies of Glutathione Reudctase and Glutathione Synthetase
	Falure to detoxify H202; excessive formation of H202
	Minimal problems w/ recurrent pyogenic infections
	

	Defects in the Interferon Gamma - Interleukin-12 Axis
	Autosomal recessive/dominant; abnormalities in the interferon gamma receptor; inability to either produce IL-12 by macrophages and dendritic cells which is needed to induce secretion of interferon gamma by T cells and natural killer cells or secondary to depressed bactericidal activity of macrophages lacking normal function of interferon gamma receptor
	Infections w/ atypical mycobacterium, salmonella, and listeria
	

	Splenic Absence or Dysfunction 
	Congenital absence of spleen, removal of spleen, vascular occlusion of spleen; removal or impaired function of splenic macrophages
	Propensity to infection w/ encapsulated bacteria
	

	
	
	
	

	
	
	
	


Other Immunodeficiency

	
	Cause
	S & S
	Tx

	Asplenic & hyposplenic


	Congenital

Surgical

Functional

Spleen: 

Hematopoiesis

Phagocytosis

Eliminates abnormally shaped red cells

Remove intraerythrocytic inclusions

Immunologic and host defense

Biologic filter


	Increased risk of invasive infection- sepsis or bacteremia, meningitis, osteomyelitis, and pneumonia.

The most often- encapsulated bacteria, esp. S. pneumoniae, H. influenza, Neisseria meningitidis, E. coli, and salmonella

>5yo- the risk of pneumococcal bacteremia was 0.33/100 patient years in PCN group, and 0.67/100 in the placebo
	Prophylaxis with oral PCN for 1st 5 years. 

  125mg bid to age 3yo

  250mg bid 3-5 yo

D/C  at age 5 if receiving regular care and no episodes of documented pneumococcal bacteremia.

For splenectomy: prophylaxis with PCN started post-operatively and continued until at least one year after surgery

Vaccine: 23PS- 2yo and 2nd dose -3-5 years , Hib, PCV7

	HIV
	
	
	


