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Approach to the Children with Recurrent Infections
Jae Ho Lee, M.D., Ph.D.

Department of Pediatrics, College of Medicine, Chungnam National University, Daejeon, Korea

The major function of immune system is to protect infections. The immune systems are composed
of innate and adaptive immunity. In adaptive immunity, the cellular and humoral components interact
each other. Neonates and infants are infected frequently, because immune systems are naive and
easy to expose to infectious agents. The complete history and physical examination is essential to
evaluate the child with recurrent infections. The environmental risk factors of recurrent infections
are day care center, cigarette smoke, and air pollution. The underlying diseases such as immuno-
deficiency, autoimmune diseases, allergy, and disorders of anatomy or physiology increase the sus-
ceptibility to infections. In immunodeficiency, infections are characterized by severe, chronic, recur-
rent, and unusual microbial agents infection. The defects of antibody production are susceptible to
sinopulmonary bacterial infections. T cells defects are vulerable to numerous organisms such as
virus, fungi, bacteria and etc. The screening tests for immune functions are the quantitative and
qualitative measurements of each immune components. A complete blood count with white blood cell,
differential, and platelet provide quantitative informations of immune components. Total complement
and immunoglobulin levels represent the humoral component. Antibody levels of previously injected
vaccines also provide informations of the antigen specific antibody immune responses. T cell and
subsets count is quantitative measurement of cell mediated immunity. Delayed hypersensitivity skin
test is a crude measurement of T cell function. The long term outcome of children with recurrent
infections is completely dependent on the underlying diseases, the initial time of diagnosis and
therapy, continued management, and genetic counscelling. (Korean J Pediatr 2005;48:461-468)
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ate, surgical treatment

2. Severity of infections

panostomy tubes
4) Persistent sinusitis despite medical and, when appropri-

than 2 years
3) Persistent otitis media and drainage despite patent tym-

1) More than one episode of pneumonia per decade of life
2) Increasing frequency of otitis media in children older

5) Bacille Calmette Guerin infection after vaccination

4) Bacterial meningitis, Arthritis, Osteomyelitis
4. Infections at multiple anatomic locations

3. Infection with opportunistic pathogens
1) Pneumocystis carinii pneumonia
2) Mucocutaneous candidiasis
4) Vaccine acquired poliomyelitis

2) Pneumonia with empyema
3) Invasive fungal infection

Mk
1) Sepsis
3) Mastoiditis

Table 1. Clinical Characteristics of Children with Increased

Susceptibility to Infections
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5. Anatomic or physiologic features suggestive of a syndrome
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air pollution, environmental allergens)

complex
6. Failure to thrive

7. Epidemiologic conditions(day care center, cigarette smoke,
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Table 2. Identification of Underlying Disorders in Children
with Recurrent Infections

1. Children with one of the following underlying defects
1) Immunodeficiency(primary or secondary)
2) Allergy
3) Localized abnormalities of anatomy or physiology
4) Ciliary dysmotility
5) Cystic fibrosis

2. Immunodeficient patients present with a variety of symp-
toms
1) Increased susceptibility to infection
2) Autoimmune or chronic inflammatory disorders
3) Syndrome complexes
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Table 3. The Comparison of Clinical Characteristics of the
Primary Immunodeficiency

Immunodeficiency Clinical characters
Antibody 1. Onset usually after 6 months of age
2. Chronic or recurrent upper respiratory
infections
3. Severe bacterial infections
4. Growth intact generally
Cell mediated 1. Onset within months of birth

Do

. Poor growth or failure to thrive

3. Recurrent infection with opportunistic
organisms or viruses, fungi, protozoa
and mycobacteria

4. Chronic oral thrush

5. Diarrhea and malabsorption

Table 4. The 10 Warning Signs of Primary Immunodefi-
ciency by the Modell Foundation

. Eight or more new ear infections within 1 year

Two or more serious sinus infections within 1 year

Two or more months on antibiotics with little effect

Two or more pneumonias within 1 year

. Failure of an infant to gain weight or grow normally

. Recurrent, deep skin or organ abscesses

. Persistent thrush in mouth or elsewhere on skin, after age

N oUW

one

co

. Need for intravenous antibiotics to clear infections
9. Two or more deep seated infections
10. A family history of primary immunodeficiency
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Table 5. Patterns of Clinical Illness Associated with Primary Immunodeficient Diseases

Illnesses
Disorder
Infections Other

Humoral Sinopulmonary (pyogenic, encapsulated bacteria) Autoimmune disease(autoantibodies)

Gastrointestinal(enteroviruses, Giardia lamblia)
Cellular Pneumonia(pyogenic bacteria, P. carinii, viruses)

Gastrointestinal (viruses)

Skin, mucous membranes(fungi)
Complement Sepsis(Streptococcus. Pneumococcus, Neisseria) Autoimmune disease(SLE, glomerulonephritis)
Phagocyte Skin, reticuloendothelial system, abscesses

(Staphylococcus, enteric bacteria. fungi, mycobacteria)
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(S. pnemoniae, H. influenza, Hepatitis B, tetanus toxoid)

Lymphocyte count
Delayed-type hypersensitivity tests(Tbc, Candida, Trichiphyton, Mumps, Tetanus & Diphteria toxoid)

Functional tests of specific antibody production after immunization
Total hemolytic complement(CHsp), Cs, Cq4

T lymphocyte enumeration(CD3, CD4, CD8)
Human immunodeficiency virus serology

Isohemagglutinine titer(IgM)

Chest PA
Quantitative immunoglobulins(IgG, 1gA, IgM, IgE) and IgG subclass

Complete peripheral blood count and smear(RBC, WBC, D/D, platelet, neutrophil, lymphocyte)

Neutrophil count, Nitroblue tetrazolium dye(NBT) test

Table 6. Immunologic Screening Tests for Primary Immunodeficiency Diseases

Immunodeficiency
General examination

Humoral
Cellular
Complement
Phagocyte
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o dwdom WRwE ZAh sht EE st st gEASE SAstel A AWE & Ak AAE 7SS
oz By 9
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Akgol U 55 AAE Basith GAAL 75l

}\E]_
718 o] Qlojor Aol gt wkgSolE AF(chronic granulomatous disease,
1

3] d
g A4, AANE ggA @S 2 FA vlolglzel 7 CGD)E Wshy] §8 Adpa Ho R SAGe @t
AHNE Aol dAHoz MxEA Wdoe] Astd = Uk AFs A} BES-S S 3= nitroblue tetrazolium(NBT) AHARF
AR AR gdol gk FF wkgo] FAolEtal BE Il o] g¥Y
e AgA AEA dAAAE Yl AL oyt A&

2. M2J|s &4

EW% chronic mucocutaneous candidiasis®llA1E 2T thel g
wol weul A|9ti ThE A EA Wl ureo Aoz ek Ciliary dyskinesia7l ol ¥= o= AR 729 7]%0]
vl dlE, A 12709 mwkel fofel A mE g9 dla) CB7FEoloR dnh rEe W] A AR 719A AY SN
edow e & ok agug Az BHAss 3 S 242 A dvjdes #jlste]l (rkEd § Stk 7S Ak
234 WddgEolt DiGeorge ¥ 22 T "I o)y = FIAVIG 713k GuAlEe ARIE e we] st v
AN E A4 HRuks AAE 49 AL Ao go] & FE SAS] A 5+ Ak w@H A7), ¥ o5, 29
HA &eth T2 oY ow ARe Jsolds 2T F AUk HALAHR
4) BAA HA%E 53 Pog A AL AR QAE F W) R 94X
AAAQ BAA #geo] A¥e CH0AE SAMNA g I 5 Aphd dAE 2% W7 AE SAsE Ao 2A
T oAdrk S C3 Ak tiA AR, C4 A A8H Azl & ARE ojul At Aldelth o] Hile Y ECl &7
RAA 45t 2485 Aabsted 89k CH0XE BRAE  wjZel $tolo] FelE AHIshAl g, AAaAdA A7
dske] @A AR C1-C9¢ FFAA 7Isd #AE A7l @l 2R gRE FosAA] ghola AAder )
izl g FFHe BAZE Wol Fistele dASA L F s
At} Factor H, factor I, properdin 52 AE5< ZAfo= 8. HiOI22A A A
e oA 42 29dse =24 2Ask=d, CH503 9 vlolg] 2 & Addle W gl vholela dho] of
C3H7F Aguch 22w 9ue 5 9 @ S AR ow PEe Folrh e A PA W
5) AMZ A2 &3 ukow wpolgs RS Adsh= Aele 9 7B AR
gazkg-s sl A Eole TA WA dEAE 2% Stk 3, A A oRE 27 #9RE dAdow
AxEeL 7t Uk AAEY WAL ANEY Fo} Vs FHor N7 A7AAL window 71 T4 AES I
S S @rketh ARA AT AT FUE 4T 5 oslth B4, vlel s el ol W Ay At Ho
s 2ol ANE F7F i TAske A NET 0 dEe Aeole vteldze] tiE A YA AAE A" = A

Probably normal child

with increased risk for
day care, smoking exposure, anatomic defect, atopic history = . "’
—————————————————————————————————— frequent infections |

Presence of risk factors with increased frequency of infections | yeg

vy No
Type of infections
¢ . i ._ —— . . ——
Recurrent [ Recurrent | Recurrent | Recurrent
sinopulmonary / ear infections | | skin infections | vt | skin infections
v v
; ¥ . ——— e P : Y ,
Frequent Gl infection | Hyper IgE, CGD, | Abnormal Defect of Tcell or |
| skin disorder (eczema) | | GU tract | Cellular immunity or
o o T " | specific Ab function
No ¥ Yes . -

v v
Deficiency of innate immunity, [
Anatomy or physiology defect,
Allergy,

| Antibody _d_eficigncy

Antibody deficiency

Fig. 1. Approach to the child with recurrent infections.
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