
FEVER and RASH:FEVER and RASH:
MORE THAN MEETS the EYEMORE THAN MEETS the EYE

IntroductionIntroduction

““RASHRASH””
–– May be hallmark of disease or May be hallmark of disease or 
nonspecificnonspecific

–– An important An important clue to etiologyclue to etiology of illnessof illness
–– Differential diagnosisDifferential diagnosis is criticalis critical
–– Recognition is keyRecognition is key to making a good to making a good 
diagnosisdiagnosis and instituting early and and instituting early and 
appropriate appropriate treatmenttreatment and and infection infection 
control control 



Beware of the child Beware of the child 

with skin lesions!with skin lesions!

•• Rashes (+/Rashes (+/--fever)fever)

•• Skin InfectionsSkin Infections

•• Skin InfestationsSkin Infestations

““RashesRashes””

CutaneousCutaneous Manifestations Manifestations 

of of 

Systemic InfectionsSystemic Infections



CutaneousCutaneous Manifestations of Systemic Manifestations of Systemic 

Infections (Infections (““RashesRashes””))

•• Rashes: Rashes: caused by many different types of caused by many different types of 
viruses, bacteria, fungi, protozoan and viruses, bacteria, fungi, protozoan and 
metazoan agentsmetazoan agents

•• ExanthemExanthem: often offers : often offers important cluesimportant clues to to 
the etiology of a patientthe etiology of a patient’’s illnesss illness

•• By skin examination alone, it is difficult to By skin examination alone, it is difficult to 
differentiate a differentiate a ““rashrash”” from a systemic from a systemic 
infection infection vsvs primary primary cutaneouscutaneous (local) (local) 
diseasesdiseases

Important Aspects in the Diagnosis Important Aspects in the Diagnosis 

of of ExanthematousExanthematous IllnessIllness

•• ExposureExposure

•• SeasonSeason

•• Incubation PeriodIncubation Period

•• AgeAge

•• Previous Previous exanthemsexanthems

•• Relationship of rash to Relationship of rash to 
feverfever

•• AdenopathyAdenopathy

• Type of rashType of rash

•• Distribution of rashDistribution of rash

•• Progression of rashProgression of rash

•• EnanthemEnanthem

•• Other associated  Other associated  sxssxs

•• Laboratory testsLaboratory tests



ErythematousErythematous Macular Macular ExanthemsExanthems

Infectious AgentInfectious Agent IllnessIllness

Human herpes virus 6, 7Human herpes virus 6, 7

EpsteinEpstein--Barr virusBarr virus

ParvovirusParvovirus

Coxsackie viruses B1, B2, B5Coxsackie viruses B1, B2, B5

Echoviruses 2, 4, 5, 14, 17Echoviruses 2, 4, 5, 14, 17--
19, 3019, 30

EnterovirusEnterovirus 7171

Dengue virusDengue virus

MycoplasmaMycoplasma pneumoniaepneumoniae

Staphylococcus Staphylococcus aureusaureus

Salmonella Salmonella typhityphi

LeptospiraLeptospira speciesspecies

RoseolaRoseola InfantumInfantum

Infectious mononucleosisInfectious mononucleosis

ErythemaErythema infectiosuminfectiosum

--

--

--

Dengue FeverDengue Fever

--

Septicemia and toxic shock Septicemia and toxic shock 
syndsynd

Typhoid FeverTyphoid Fever

LeptospirosisLeptospirosis

Typhoid FeverTyphoid Fever
Fever, headache, anorexia, malaise, abdominal Fever, headache, anorexia, malaise, abdominal 

pain,pain,““RoseRose spotsspots””

-- abdomen, less on chest and backabdomen, less on chest and back

-- 22--4mm 4mm erythematouserythematous macular lesionsmacular lesions



ErythematousErythematous MaculopapularMaculopapular ExanthemsExanthems
Infectious Agent Illness

ParvovirusParvovirus

Adenoviruses 1, 2, 3, 4, 7, 7aAdenoviruses 1, 2, 3, 4, 7, 7a

Human Human herpesvirusherpesvirus 66

Epstein Barr virusEpstein Barr virus

CoxsackievirusesCoxsackieviruses A2, A4, A7,  A16, B1A2, A4, A7,  A16, B1--B5B5

Echoviruses 1Echoviruses 1--7, 9, 14, 167, 9, 14, 16--19, 22, 25, 3019, 22, 25, 30

EnterovirusEnterovirus 7171

Dengue virusDengue virus

Rubella virusRubella virus

Mumps virusMumps virus

Measles virusMeasles virus

Hepatitis B virusHepatitis B virus

MycoplasmaMycoplasma pneumoniaepneumoniae

Staphylococcus Staphylococcus aureusaureus

Streptococcus Streptococcus pyogenespyogenes

NeisseriaNeisseria meningitidismeningitidis

BartonellaBartonella henselaehenselae

TreponemaTreponema pallidumpallidum

LeptospiraLeptospira speciesspecies

ErythemaErythema infectiosuminfectiosum

RoseolaRoseola infantuminfantum

Infectious mononucleosisInfectious mononucleosis

Dengue FeverDengue Fever

German MeaslesGerman Measles

MumpsMumps

MeaslesMeasles

HepatitisHepatitis

Staphylococcal Scarlet FeverStaphylococcal Scarlet Fever

Scarlet FeverScarlet Fever

MeningococcemiaMeningococcemia

CatCat--scratch feverscratch fever

Secondary syphilisSecondary syphilis

LeptospirosisLeptospirosis

Measles (Measles (RubeolaRubeola))

•• Fever, cough, Fever, cough, coryzacoryza, , 
conjunctivitis, conjunctivitis, 
maculopapularmaculopapular rash, rash, 
““KoplikKoplik spotsspots””



Measles (Measles (RubeolaRubeola))

Airborne precautions until 4 Airborne precautions until 4 
days after the onset of days after the onset of 
rash and the duration of rash and the duration of 
illness for illness for immunoimmuno--
compromised patients.compromised patients.

German Measles German Measles 

(Rubella)(Rubella)

•• Mild, slight fever, Mild, slight fever, 
maculopapularmaculopapular rash, rash, 
generalized generalized 
lymphadenopathylymphadenopathy

•• Rash: Rash: 
–– cephalocaudalcephalocaudal spreadspread

–– Lasts approx. 3 daysLasts approx. 3 days



German Measles (Rubella)German Measles (Rubella)

••Droplet precautions Droplet precautions 
until 7 days after until 7 days after 
onset of rashonset of rash

Adolescent females: Adolescent females: 

commonly with commonly with 

polyarthralgia/polyarthritispolyarthralgia/polyarthritis

RoseolaRoseola infantuminfantum

((ExanthemExanthem subitumsubitum, Human , Human herpesvirusherpesvirus 6)6)
•• High fever (3High fever (3--7 days), followed by 7 days), followed by maculopapularmaculopapular rash rash 

lasting for hours to days, (10lasting for hours to days, (10--15% with seizures)15% with seizures)
•• LymphadenopathyLymphadenopathy, GIT/RT , GIT/RT sxssxs, inflamed , inflamed lympaniclympanic

membrane, +/membrane, +/-- bulging anterior bulging anterior fontanellefontanelle
•• Virus may persist and reactivateVirus may persist and reactivate



RoseolaRoseola infantuminfantum
((ExanthemExanthem subitumsubitum, Human , Human herpesvirusherpesvirus 6)6)

Standard precautionsStandard precautions

Vesicular Vesicular ExanthemsExanthems

Infectious AgentInfectious Agent IllnessIllness
Herpes simplex virus type 1 and 2Herpes simplex virus type 1 and 2

VaricellaVaricella--zoster viruszoster virus

OrfOrf virusvirus

CoxsackievirusesCoxsackieviruses A4, A5, A8, A4, A5, A8, 
A10, A16A10, A16

CoxsackievirusesCoxsackieviruses B1B1--33

Echoviruses 6, 9, 11, 17Echoviruses 6, 9, 11, 17

EnterovirusEnterovirus 7171

Mumps virusMumps virus

Measles virusMeasles virus

Streptococcus Streptococcus pyogenespyogenes

Bacillus Bacillus anthracisanthracis

Mycobacterium tuberculosisMycobacterium tuberculosis

Candida Candida albicansalbicans

NecatorNecator americanusamericanus

Cold sores, genital herpes, or neonatal Cold sores, genital herpes, or neonatal 
Chickenpox or herpes zosterChickenpox or herpes zoster

SmallpoxSmallpox

EcthymaEcthyma contagiosumcontagiosum

MumpsMumps

Atypical measlesAtypical measles

ImpetigoImpetigo

AnthraxAnthrax

PapulonecroticPapulonecrotic tuberculidstuberculids

Congenital Congenital cutaneouscutaneous candidiasiscandidiasis

Hookworm diseaseHookworm disease



Chickenpox Chickenpox 

((VaricellaVaricella zoster)zoster)

Generalized, Generalized, pruriticpruritic
vesicular rash, mild vesicular rash, mild 
feverfever

Airborne and contact precautions Airborne and contact precautions ––
minimum of 5 days after onset of minimum of 5 days after onset of 
rash until all lesions are crusted.rash until all lesions are crusted.

Herpes simplex Herpes simplex 

1 and 21 and 2

Most common clinical Most common clinical 
manifestation in children manifestation in children 
= = gingivostomatitisgingivostomatitis
(fever, irritability, tender (fever, irritability, tender 
submandibularsubmandibular adenopathyadenopathy, , 
ulcerative ulcerative enanthemenanthem on on gingivagingiva and and 
mucous membranes of mouth, and mucous membranes of mouth, and 
perioralperioral vesicular lesions)vesicular lesions)



Herpes simplex Herpes simplex 

1 and 21 and 2

Contact precautions Contact precautions 
during duration of illness.during duration of illness.

“sucking blisters”

Recurrent herpes simplex
periorbital vesicles

Hand, Foot, and Mouth SyndromeHand, Foot, and Mouth Syndrome

•• Vesicular lesions in the anterior of the mouth and on the Vesicular lesions in the anterior of the mouth and on the 
hands and feethands and feet

•• +/+/-- fever, sore mouth, anorexia, malaise, abdominal painfever, sore mouth, anorexia, malaise, abdominal pain
•• EnterovirusesEnteroviruses, HSV, but commonly , HSV, but commonly CoxsackievirusCoxsackievirus A16A16



Hand, Foot, and Mouth SyndromeHand, Foot, and Mouth Syndrome

Contact precautions for Contact precautions for 
the duration of illnessthe duration of illness

PetechialPetechial and and PurpuricPurpuric ExanthemsExanthems
Infectious AgentInfectious Agent IllnessIllness

Human Parvovirus B19Human Parvovirus B19

VaricellaVaricella--zoster viruszoster virus

CytomegalovirusCytomegalovirus

CoxsackievirusesCoxsackieviruses A4, A9, B2A4, A9, B2--B4B4

Echoviruses 4, 7, 9Echoviruses 4, 7, 9

Rubella virusRubella virus

Measles virusMeasles virus

Streptococcus Streptococcus pyogenespyogenes

Streptococcus Streptococcus pneumoniaepneumoniae

NeisseriaNeisseria gonorrheaegonorrheae

NeisseriaNeisseria meningitidismeningitidis

HaemophilusHaemophilus influenzaeinfluenzae

Pseudomonas Pseudomonas aeruginosaaeruginosa

BartonellaBartonella henselaehenselae

TreponemaTreponema pallidumpallidum

ToxoplasmaToxoplasma gondiigondii

Glove and socks syndromeGlove and socks syndrome

Hemorrhagic chickenpoxHemorrhagic chickenpox

Congenital cytomegalovirus infectionCongenital cytomegalovirus infection

Rubella or congenital rubellaRubella or congenital rubella

Hemorrhagic or atypical measlesHemorrhagic or atypical measles

Scarlet fever or septicemiaScarlet fever or septicemia

PneumococcalPneumococcal septicemiasepticemia

GonococcemiaGonococcemia

MeningococcemiaMeningococcemia

H. H. InfluenzaeInfluenzae septicemiasepticemia

EcthymaEcthyma gangrenosagangrenosa

CatCat--scratch feverscratch fever

Congenital syphilisCongenital syphilis

Congenital toxoplasmosisCongenital toxoplasmosis



MeningococcemiaMeningococcemia

Abrupt onset of fever, Abrupt onset of fever, 
chills, malaise, rash chills, malaise, rash 
(macular (macular �������� petechialpetechial))

FulminantFulminant –– DIC, shock, DIC, shock, 
coma, death within hourscoma, death within hours

FluFlu--like illness followed like illness followed 
within 48 hrs by a rash within 48 hrs by a rash 
in 70in 70--90% of patients90% of patients

> > petechial/purpuricpetechial/purpuric 6060--70%70%

> > maculopapularmaculopapular in 10in 10--15%15%

> > purpurapurpura fulminansfulminans in 5in 5--10%10%

Chemoprophylaxis for those at high risk warranted within 24 hourChemoprophylaxis for those at high risk warranted within 24 hours of diagnosis of case.s of diagnosis of case.

MeningococcemiaMeningococcemia

Droplet precautions until 24 hours after Droplet precautions until 24 hours after 
initiation of effective antimicrobial therapyinitiation of effective antimicrobial therapy



Hemorrhagic Hemorrhagic 

ChickenpoxChickenpox

Hemorrhagic Hemorrhagic varicellavaricella

common in common in 

immunocompromisedimmunocompromised

hosts.hosts.

MA. CARMEN NIEVERA, MD, DPIDSP 

Pediatric Infectious Disease Specialist

DIAGNOSTIC DIAGNOSTIC 

CHALLENGE!!!CHALLENGE!!!

FEVER AND RASHFEVER AND RASH

IN IN 

CHILDRENCHILDREN

MA. TERESITA GABRIEL, MD, FPDS

Dermatologist



COCOCOCO----MANAGEMENT MANAGEMENT MANAGEMENT MANAGEMENT ---- 1111
RB. 4 y/o Female

Cc:  desquamation

3 weeks PTC � patient developed high grade fever w/ no other symptoms 

Consult at local health center Dx: undisclosed

Given Paracetamol (dose unrecalled), no lysis of fever

20 days PTC � (+) persistence of fever w/ non-productive cough,

(+) appearance of erythematous morbiliform rash on the 

abdomen spreading to arms and legs sparing the face

(+) pruritus

15 days PTC � persistence of symptoms prompted consult at RITM (ER) 

Dx: Measles, Given Paracetamol, Ambroxol, 1 tsp TID and    

Hydroxyzine 1 tsp TID x 2 days. 

12 days PTC � (+) persistence of fever 

(+) appearance of fine scaly patches on trunk, arms, legs, hands & feet

8 days PTC � (+) persistence of fever (mid-afternoon to early morning),

(+) odynophagia associated w/ 1 episode of vomiting, (+) headache,    

cough and colds, (+) desquamation

ADMISSION

DefinitionDefinition

•• Acute, febrile, selfAcute, febrile, self--limited, systemic limited, systemic vasculitisvasculitis
of unknown etiology that occurs of unknown etiology that occurs 
predominantly in infants and young children, predominantly in infants and young children, 
diagnosed based on characteristic clinical diagnosed based on characteristic clinical 
symptoms.symptoms.

•• Dr. Dr. TomisakuTomisaku Kawasaki 1967Kawasaki 1967
““febrile febrile oculooculo--orooro--cutaneocutaneo--acrodesquamatousacrodesquamatous syndrome syndrome 

with or without with or without nonsuppurativenonsuppurative cervical lymphadenitiscervical lymphadenitis””



EpidemiologyEpidemiology

•• Endemic and communityEndemic and community--wide epidemic formswide epidemic forms

•• Children of all racesChildren of all races
Japanese > Asians and Pacific islanders > African Americans > Japanese > Asians and Pacific islanders > African Americans > 
Hispanics > Caucasians Hispanics > Caucasians 

•• Leading cause of acquired heart disease in childrenLeading cause of acquired heart disease in children

•• Evidence of familial susceptibility:Evidence of familial susceptibility:
Patients with parents who also had KD:Patients with parents who also had KD:

•• Increased odds for + sibling cases (OR 6.94)Increased odds for + sibling cases (OR 6.94)

•• Mean age of onset younger than parentsMean age of onset younger than parents

•• More likely for recurrence, More likely for recurrence, retreatmentretreatment, , 
complicationscomplications

Uehara R. et al. Clinical Features of Patients with Kawasaki Disease 
Whose Parents Had the Same Disease. Arch Pediatr Adolesc Med. 2004 
Dec; 158 (12): 1166-9.

EpidemiologyEpidemiology
•• Usual age range: Usual age range: 1 to 5 years old1 to 5 years old

–– Median:  2 years oldMedian:  2 years old (20 days old (20 days old –– 31 yrs old)31 yrs old)

–– Boys Boys (1.5 to 1.7) > girls (1)(1.5 to 1.7) > girls (1)

•• Recurrence rate:Recurrence rate: 1.3 1.3 -- 3%3%

•• Rate in a sibling: 2.1% (within 1 year)Rate in a sibling: 2.1% (within 1 year)

•• Seasonality:Seasonality:

–– US: winter and early springUS: winter and early spring

•• Reports of associations with:Reports of associations with:

–– Antecedent respiratory illnessAntecedent respiratory illness

–– Exposure to carpetExposure to carpet--cleaning fluids, rugs, cleaning fluids, rugs, tatamitatami matsmats

–– Preexisting eczemaPreexisting eczema

–– Using humidifierUsing humidifier

–– Living near standing body of waterLiving near standing body of water
Chang et al. Epidemiologic Features of Kawasaki Disease in Taiwan, 
1996-2002. Pediatrics. 2004 Dec; 114 (6):e678-82.



COCOCOCO----MANAGEMENT MANAGEMENT MANAGEMENT MANAGEMENT ---- 1111
RB. 4 y/o Female

Cc:  desquamation

3 weeks PTC � patient developed high grade fever w/ no other symptoms 

Consult at local health center Dx: undisclosed

Given Paracetamol (dose unrecalled), no lysis of fever

20 days PTC � (+) persistence of fever w/ non-productive cough,

(+) appearance of erythematous morbiliform rash on the 

abdomen spreading to arms and legs sparing the face

(+) pruritus

15 days PTC � persistence of symptoms prompted consult at RITM (ER) 

Dx: Measles, Given Paracetamol, Ambroxol, 1 tsp TID and    

Hydroxyzine 1 tsp TID x 2 days. 

12 days PTC � (+) persistence of fever 

(+) appearance of fine scaly patches on trunk, arms, legs, hands & feet

8 days PTC � (+) persistence of fever (mid-afternoon to early morning),

(+) odynophagia associated w/ 1 episode of vomiting, (+) headache,    

cough and colds, (+) desquamation

ADMISSION

KAWASAKI  DISEASE
Diagnostic Criteria 

Persistent fever (>5 days)= > 38.3 oC

����100%

Plus 4 out of 5 conditions:

1. Bilateral conjunctivits (non-purulent)  ���� 92%

2. Oral mucosa involvement: ����100%

(injected or fissured lips,injected pharynx or 

strawberry tongue)

3. Peripheral extremity changes ���� 72%

4. Rash (polymorphous) ����100%

5. Cervical lymphadenopathy ���� 72%

Clinical and Laboratory FindingsClinical and Laboratory Findings

•• Fever:Fever:

–– CDC: Fever (>38.5 rectally) present for at least 5 CDC: Fever (>38.5 rectally) present for at least 5 
days without other explanationdays without other explanation

–– Day 1 = 1Day 1 = 1stst day of feverday of fever

–– HighHigh--spiking, remittentspiking, remittent

–– 39 to 4039 to 40ººCC

–– Untreated: Persists for mean of 11 days (may Untreated: Persists for mean of 11 days (may 
extend to 3 to 4 weeks)extend to 3 to 4 weeks)

–– Treated: usually resolves in 2 daysTreated: usually resolves in 2 days



Clinical and Laboratory FindingsClinical and Laboratory Findings

1. 1. Changes in extremitiesChanges in extremities (at least one of the following):(at least one of the following):

–– Acute phase:Acute phase:

•• ErythemaErythema of palms and soles of palms and soles (80%) (80%) 

•• Firm, painful Firm, painful indurationinduration of hands and/or feet of hands and/or feet (67%(67%) ) 

–– SubacuteSubacute (2 to 3 weeks after onset of fever):(2 to 3 weeks after onset of fever):

•• Desquamation of fingers and toes Desquamation of fingers and toes (29%) (29%) 

•• PeriungualPeriungual region region �������� palms and solespalms and soles

–– Convalescent Convalescent (1(1--2 months after onset of fever):2 months after onset of fever):

•• BeauBeau’’s lines (deep transverse grooves across the nails)s lines (deep transverse grooves across the nails)

(Kawasaki Disease)(Kawasaki Disease)

Swelling of the dorsum of the hand associated with fusiform

swelling of the digits. Erythema of the PIP and DIP joints suggests 

small joint arthritis. 



(Kawasaki Disease)(Kawasaki Disease)

Diffuse erythema of the palm. This finding is usually bilateral and may 

fluctuate in intensity with the height of the fever. Unlike the rash on other 

parts of the body, there is no pattern to the erythema. 

(Kawasaki Disease)(Kawasaki Disease)

Periungual desquamation of

a patient with Kawasaki 

syndrome.

Desquamation of the skin of the

distal fingers  following Kawasaki 

syndrome in a 4-year-old boy.

Desquamation of the skin 

Over the abdomen



Clinical and Laboratory FindingsClinical and Laboratory Findings

2. Polymorphous 2. Polymorphous exanthemexanthem (92%) (92%) ::

–– Appears within 5 days of feverAppears within 5 days of fever

–– Various forms:Various forms:

•• Nonspecific, diffuse, Nonspecific, diffuse, maculopapularmaculopapular (common)(common)

•• Others :Others :

–– UrticarialUrticarial exanthemexanthem

–– ScarlatiniformScarlatiniform rashrash

–– ErythrodermaErythroderma

–– ErythemaErythema--multiformemultiforme--likelike rashrash

–– Fine Fine micropustularmicropustular eruptioneruption

–– NOT DESCRIBED: NOT DESCRIBED: bullousbullous, vesicular, vesicular

•• Extensive:Extensive:

–– Face, trunk, extremities, Face, trunk, extremities, perinealperineal accentuationaccentuation

(Kawasaki Disease)(Kawasaki Disease)

Characteristic distribution of erythroderma of Kawasaki 
syndrome. The rash is accentuated in the perineal area in 
approximately two thirds of patients.



(Kawasaki Disease)(Kawasaki Disease)

Micropustular rash of Kawasaki disease with petechiae. This unusual rash 
is uncommon but is quite specific for Kawasaki disease. Tiny 
micropustules can be seen when a beam of light is shined tangentially 
across the skin.

(Kawasaki Disease)(Kawasaki Disease)

Accentuation of rash in groin associated with desquamation 
during acute Kawasaki disease (seen in 50% of KD patients). 



Clinical and Laboratory FindingsClinical and Laboratory Findings

3. 3. ConjunctivalConjunctival injection:injection:

–– Bilateral, painlessBilateral, painless

–– Begins shortly after fever onsetBegins shortly after fever onset

–– Bulbar conjunctivaeBulbar conjunctivae

–– Spares Spares limbuslimbus

–– NOT SEEN: NOT SEEN: exudateexudate / / conjunctivalconjunctival edema / edema / 
corneal ulcerationcorneal ulceration

–– KeratitisKeratitis is seen in the minority of patients.is seen in the minority of patients.

–– Resolves rapidlyResolves rapidly

–– 94%:94%: percentage of U.S. patients manifesting percentage of U.S. patients manifesting 

this clinical sign within the first ten days after this clinical sign within the first ten days after 

onset of fever.                             onset of fever.                             

Burns, et al., 

1991

(Kawasaki Disease)(Kawasaki Disease)

Characteristic bilateral, non-exudative conjunctivitis associated with 
KD. Note the perilimbal sparing with a halo of white around the 
iris. The dry conjunctivitis of KD is virtually pathognomonic for this 
systemic vasculitis.



Clinical and Laboratory FindingsClinical and Laboratory Findings

4. Changes of lips and oral cavity4. Changes of lips and oral cavity

(at least one of the following): (at least one of the following): 

–– Lips: Lips: erythemaerythema, dryness, fissuring, , dryness, fissuring, 

peeling, cracking, and bleeding peeling, cracking, and bleeding (70%) (70%) 

–– ““strawberry tonguestrawberry tongue”” (71%) (71%) 

–– Diffuse Diffuse oropharyngealoropharyngeal erythemaerythema without without 

discrete lesions (discrete lesions (70%) 70%) 

–– NOT SEEN: ulcerations and exudatesNOT SEEN: ulcerations and exudates

(Kawasaki Disease)(Kawasaki Disease)

Characteristic cutaneous and mucous membrane 
changes of Kawasaki syndrome.



Clinical and Laboratory FindingsClinical and Laboratory Findings

5. Cervical 5. Cervical lymphadenopathylymphadenopathy ::

–– Least common Least common (42%) (42%) 

–– Usually unilateralUsually unilateral

–– Anterior cervical triangleAnterior cervical triangle

–– >>1 lymph node that is 1 lymph node that is >>1.5 cm in 1.5 cm in diamdiam..

–– Firm, Firm, nonfluctuantnonfluctuant, non, non--suppurativesuppurative

–– No associated No associated erythemaerythema

–– NontenderNontender or slightly tenderor slightly tender

Other clinical and laboratory findingsOther clinical and laboratory findings

•• Cardiovascular findingsCardiovascular findings

–– Congestive heart failure, Congestive heart failure, myocarditismyocarditis, , pericarditispericarditis, , valvularvalvular regurgitationregurgitation

–– Coronary artery abnormalitiesCoronary artery abnormalities

–– Aneurysms of mediumAneurysms of medium--size size noncoronarynoncoronary arteries arteries 

((subclaviansubclavian, brachial, , brachial, axillaryaxillary, iliac, femoral, abdominal aorta, renal arteries), iliac, femoral, abdominal aorta, renal arteries)

–– RaynaudRaynaud’’ss phenomenonphenomenon

–– Peripheral gangrenePeripheral gangrene

•• Musculoskeletal systemMusculoskeletal system

–– Arthritis, Arthritis, arthralgiaarthralgia

•• Gastrointestinal tractGastrointestinal tract

–– Diarrhea, vomiting, abdominal painDiarrhea, vomiting, abdominal pain

–– Hepatic dysfunction, obstructive jaundiceHepatic dysfunction, obstructive jaundice

–– HydropsHydrops of gallbladderof gallbladder



Other clinical and laboratory findingsOther clinical and laboratory findings

•• Central Nervous SystemCentral Nervous System
–– Extreme irritabilityExtreme irritability

–– Aseptic meningitisAseptic meningitis

–– SensorineuralSensorineural hearing losshearing loss

–– Facial nerve palsyFacial nerve palsy

•• Genitourinary systemGenitourinary system
–– Urethritis/meatitisUrethritis/meatitis

•• Other findingsOther findings
–– ErythemaErythema, , indurationinduration at BCG inoculation siteat BCG inoculation site

–– Anterior Anterior uveitisuveitis (mild)(mild)

–– Desquamating rash in groinDesquamating rash in groin

Laboratory findings in Acute Kawasaki diseaseLaboratory findings in Acute Kawasaki disease

•• LeukocytosisLeukocytosis with with neutrophilianeutrophilia and immature formsand immature forms

•• Elevated ESRElevated ESR

•• Elevated CRPElevated CRP

•• AnemiaAnemia

•• Abnormal plasma lipidsAbnormal plasma lipids

•• HypoalbuminemiaHypoalbuminemia

•• HyponatremiaHyponatremia

•• ThrombocytosisThrombocytosis after week 1after week 1

•• Sterile Sterile pyuriapyuria

•• Elevated serum Elevated serum transaminasestransaminases

•• Elevated serum gamma Elevated serum gamma glutamylglutamyl transpeptidasetranspeptidase

•• PleocytosisPleocytosis of cerebrospinal fluidof cerebrospinal fluid

•• LeukocytosisLeukocytosis in in synovialsynovial fluidfluid



Laboratory findings in Acute Kawasaki disease:Laboratory findings in Acute Kawasaki disease:

•• ThrombocytosisThrombocytosis::

–– 500,000 to > 1 million/mm500,000 to > 1 million/mm33

–– Mean: 700,000/mmMean: 700,000/mm33

–– Usually in 2Usually in 2ndnd weekweek

–– Peaks in 3Peaks in 3rdrd weekweek

–– Returns to normal by 4 to 8 weeksReturns to normal by 4 to 8 weeks

•• Thrombocytopenia:Thrombocytopenia:

–– May be a sign of DICMay be a sign of DIC

–– Risk factor for coronary aneurysmsRisk factor for coronary aneurysms

Clinical Phases of Illness:Clinical Phases of Illness:

ACUTE PHASEACUTE PHASE SUBACUTE PHASESUBACUTE PHASE CONVALESCENT CONVALESCENT 

PHASEPHASE

Fever, rash, 

conjunctival injection, 
strawbery tongue, 

erythema/ edema of 
hands and feet, 
lymphadenitis, 
aseptic meningitis, 
myocarditis, 

pericardial effusion,
hepatic dysfunction

8 8 -- 30 days30 days

Fever and 

physical 
findings 

disappear, 
irritable, 
anorexic, 

arthritis, 
desquamation, 
thrombocytosis

2 to 4 weeks2 to 4 weeks

All clinical signs 

and symptoms 
disappear, until 

ESR returns to 
normal.

6 to 8 weeks6 to 8 weeks

Greatest risk for sudden death



COCOCOCO----MANAGEMENT MANAGEMENT MANAGEMENT MANAGEMENT ---- 1111
RB. 4 y/o Female

Cc:  desquamation

3 weeks PTC � patient developed high grade fever w/ no other symptoms 

Consult at local health center Dx: undisclosed

Given Paracetamol (dose unrecalled), no lysis of fever

20 days PTC � (+) persistence of fever w/ non-productive cough,

(+) appearance of erythematous morbiliform rash on the 

abdomen spreading to arms and legs sparing the face

(+) pruritus

15 days PTC � persistence of symptoms prompted consult at RITM (ER) 

Dx: Measles, Given Paracetamol, Ambroxol, 1 tsp TID and    

Hydroxyzine 1 tsp TID x 2 days. 

12 days PTC � (+) persistence of fever 

(+) appearance of fine scaly patches on trunk, arms, legs, hands & feet

8 days PTC � (+) persistence of fever (mid-afternoon to early morning),

(+) odynophagia associated w/ 1 episode of vomiting, (+) headache,    

cough and colds, (+) desquamation

ADMISSION

Recommended:

� IVIG - 2g/kg over 10 to 12 hours as a single dose combined with ASA   -

Old  dosaging - 400 mg/kg/day over 2h x 4 consecutive days

� Aspirin (ASA)

- 80mg to 100 mg/kg/day in four divided doses

- 3 to 5 mg/kg/day continued for 6 to 8 weeks after onset of illness

- indefinitely for coronary artery abnormalities

� Emollients for desquamating skin

�Antihistamine for pruritus

� IV Methyprednisolone

- pulse dose of 30mg/kg for 30 days (if fever persists after two or three 

doses of IVIG. 

�CURRENT STANDARD:
- IVIG 2 g/kg plus salicylates before day 10 of fever 

Treatment Treatment 

(Acute and (Acute and SubacuteSubacute Stages)Stages)

1. AspirinAspirin
Does not lower frequency of coronary aneurysms

ASA + IVIG = additive effect

High doseHigh dose (anti-inflammatory): 
80-100 mg/kg/day in four divided doses

High dose until 14th illness day and patient afebrile at least 2-4 
days; until afebrile for 3-4 days; until afebrile for 4-5 days

Low doseLow dose (anti-thrombotic): 
3-5mg/kg once daily for 6-8 weeks

Maintain indefinitely if patient has coronary abnormalities

Reminders:
Ibuprofen antagonizes ASA irreversible platelet inhibition.

Risk of Reye Syndrome:  

high dose ASA + active Varicella or Influenza

Annual Influenza Vaccine

Avoid ASA 6 weeks after Varicella Vaccine



Treatment Treatment 

(Acute and (Acute and SubacuteSubacute Stages)Stages)

2. Intravenous gamma globulin (IVIG)Intravenous gamma globulin (IVIG)

– Mechanism: unknown 

(generalized anti-inflammatory effect)

– 2 g/kg single infusion over 10-12 hours

• Within 1st 7-10 days of illness

• Tx within <5 days � increased need for IVIG retreatment. 

• Give after 10th day of illness if + persistent fever, aneurysm, 
ongoing systemic inflammation.

• IVIG may be repeated if fever persists or recurs together with at 
least one classic sign of Kawasaki disease

– Adverse effects – vary among products

– Defer measles and varicella immunization > 11 months 
after IVIG administration

– Sequelae:  5% � transient coronary dilation

1% � coronary aneurysm

COCOCOCO----MANAGEMENT MANAGEMENT MANAGEMENT MANAGEMENT ---- 1111
RB. 4 y/o Female

Cc:  desquamation
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abdomen spreading to arms and legs sparing the face
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12 days PTC � (+) persistence of fever 

(+) appearance of fine scaly patches on trunk, arms, legs, hands & feet

8 days PTC � (+) persistence of fever (mid-afternoon to early morning),

(+) odynophagia associated w/ 1 episode of vomiting, (+) headache,    

cough and colds, (+) desquamation

ADMISSION

1. Coronary Artery Aneurysm
� Untreated = 20-25%
� Treated    = 2%

2. Neurologic

� 1-30% of cases
� Aseptic meningitis (26-50%)
� Seizures
� Increased ICP
� Ataxia



COCOCOCO----MANAGEMENT MANAGEMENT MANAGEMENT MANAGEMENT ---- 1111
RB. 4 y/o Female

Cc:  desquamation

3 weeks PTC � patient developed high grade fever w/ no other symptoms 

Consult at local health center Dx: undisclosed

Given Paracetamol (dose unrecalled), no lysis of fever

20 days PTC � (+) persistence of fever w/ non-productive cough,
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abdomen spreading to arms and legs sparing the face
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15 days PTC � persistence of symptoms prompted consult at RITM (ER) 
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Hydroxyzine 1 tsp TID x 2 days. 

12 days PTC � (+) persistence of fever 

(+) appearance of fine scaly patches on trunk, arms, legs, hands & feet

8 days PTC � (+) persistence of fever (mid-afternoon to early morning),

(+) odynophagia associated w/ 1 episode of vomiting, (+) headache,    

cough and colds, (+) desquamation

ADMISSION

� Death    - 1-2 % of all cases
- within 2 months of DX.
- Acute myocarditis
- Cardiac arrhythmia
- Myocardial Infarction

� Early recognition
� Prompt management

- reduce morbidity 
( reduce inflammation in the myocardial wall)

- prevent mortality (prevent coronary thrombosis)
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Meningococcal DiseaseMeningococcal Disease

•• NeisseriaNeisseria meningitidismeningitidis (gram negative (gram negative diplococcusdiplococcus))

•• Incubation period:Incubation period: 1 1 –– 10 days (< 4 days)10 days (< 4 days)

•• Epidemiology:Epidemiology:

–– Most cases of meningococcal disease are endemicMost cases of meningococcal disease are endemic

•• <5% associated with outbreaks <5% associated with outbreaks 

–– A, B, C, Y, WA, B, C, Y, W--135 most commonly implicated in invasive disease 135 most commonly implicated in invasive disease 

worldwideworldwide

–– Peak ages of attack: Peak ages of attack: 

•• < 1 year old and 15 < 1 year old and 15 –– 18 years old18 years old

AAP. Red Book: 2009 Report of the Committee on Infectious Diseases 28th ed.

Meningococcal DiseaseMeningococcal Disease

•• FulminantFulminant case (meningococcemia):case (meningococcemia):

purpurapurpura, limb ischemia, , limb ischemia, coagulopathycoagulopathy, , 
pulmonary edema, shock, coma, death pulmonary edema, shock, coma, death 
within hourswithin hours

•• Meningococcal meningitis:Meningococcal meningitis:

ssxsssxs indistinguishable from meningitis caused indistinguishable from meningitis caused 
by by S S pneumoniaepneumoniae and other and other meningealmeningeal
pathogenspathogens

AAP. Red Book: 2009 Report of the Committee on Infectious Diseases 28th ed.



Meningococcal DiseaseMeningococcal Disease
•• Associated with Death: Associated with Death: 

–– young age, absence of meningitis, coma, hypotension, young age, absence of meningitis, coma, hypotension, 
leukopenialeukopenia, thrombocytopenia, thrombocytopenia

•• Case fatality rate:Case fatality rate: 10%10%

•• Less common: Less common: 

–– pneumonia, febrile occult pneumonia, febrile occult bacteremiabacteremia, , conjuctivitisconjuctivitis, septic , septic 
arthritis, chronic meningococcemiaarthritis, chronic meningococcemia

•• Invasive meningococcal infections:Invasive meningococcal infections:

–– arthritis, arthritis, myocarditismyocarditis, , pericarditispericarditis, , endophthalmitisendophthalmitis

•• SequelaeSequelae:: 11 11 –– 19%19%

–– Hearing loss, Hearing loss, neurologicneurologic disability, digit or limb amputations, disability, digit or limb amputations, 
skin scarringskin scarring

AAP. Red Book: 2009 Report of the Committee on Infectious Diseases 28th ed.

Meningococcal Meningococcal 

DiseaseDisease

•• MaculopapularMaculopapular and and 
petechialpetechial rashrash
–– Indistinguishable from rash of Indistinguishable from rash of 

other viral infectionsother viral infections

•• PurpuricPurpuric rashrash –– occurs in occurs in 
severe sepsissevere sepsis
–– May be caused by other May be caused by other 

bacterial pathogens, including bacterial pathogens, including 
S S pneumoniaepneumoniae

•• Disease progression: rapid !Disease progression: rapid !

AAP. Red Book: 2009 Report of the Committee on Infectious Diseases 28th ed.



Meningococcal DiseaseMeningococcal Disease
•• Diagnostic Tests:Diagnostic Tests:

–– Gram stainGram stain (may be helpful)(may be helpful)

•• Petechial/purpuricPetechial/purpuric scraping, CSFscraping, CSF

•• buffybuffy coat smear of bloodcoat smear of blood

–– Culture Culture (diagnostic)(diagnostic)

•• Blood, CSFBlood, CSF

•• Petechial/purpuricPetechial/purpuric lesion scrapinglesion scraping

–– Nasopharyngeal swab Nasopharyngeal swab –– not helpfulnot helpful

–– CSF Bacterial antigen detection CSF Bacterial antigen detection 

•• helpful if clinically compatiblehelpful if clinically compatible

–– PCR PCR of clinical specimens when availableof clinical specimens when available
AAP. Red Book: 2009 Report of the Committee on Infectious Diseases 28th ed.

Meningococcal DiseaseMeningococcal Disease
•• Treatment:Treatment:

•• Treat shock and raised intracranial pressure!Treat shock and raised intracranial pressure!

•• Empiric Empiric txtx: : CefotaximeCefotaxime or or CeftriaxoneCeftriaxone

•• Etiology confirmed:Etiology confirmed:

•• Penicillin G (drug of choice)Penicillin G (drug of choice)

•• 250,000250,000--300,000 U/kg/day max: 12 mil U/day 300,000 U/kg/day max: 12 mil U/day 
div q 4div q 4--6 hours6 hours

•• Alternatives: Alternatives: CefotaximeCefotaxime, , CeftriaxoneCeftriaxone, , AmpicillinAmpicillin

•• 5 to 7 days antimicrobial treatment5 to 7 days antimicrobial treatment

•• CeftriaxoneCeftriaxone –– most cost effectivemost cost effective

•• Reduced nursing time, single daily doseReduced nursing time, single daily dose

•• Clears CSF rapidlyClears CSF rapidly

•• Clears nasopharyngeal carriage after 1 doseClears nasopharyngeal carriage after 1 dose

AAP. Red Book: 2009 Report of the Committee on Infectious Diseases 28th ed.



Meningococcal DiseaseMeningococcal Disease

•• Infection Control:Infection Control:

•• Standard precautionsStandard precautions

•• Droplet precautions until after 24 hrs of Droplet precautions until after 24 hrs of 

effective antimicrobial therapyeffective antimicrobial therapy

•• ChemoprophylaxisChemoprophylaxis

AAP. Red Book: 2009 Report of the Committee on Infectious Diseases 28th ed.

Invasive Meningococcal Disease: Invasive Meningococcal Disease: 

Case DefinitionsCase Definitions

•• ConfirmedConfirmed

–– Clinically compatible case, andClinically compatible case, and

–– Isolation of N Isolation of N meningitidismeningitidis from a sterile site (blood, from a sterile site (blood, 
CSF, pleural fluid, skin lesions)CSF, pleural fluid, skin lesions)

•• ProbableProbable

–– Clinically compatible case, andClinically compatible case, and

–– +antigen test/+antigen test/immunohistochemistryimmunohistochemistry/PCR/PCR

•• SuspectSuspect

–– Clinically compatible case and gm(Clinically compatible case and gm(--) stain in any ) stain in any 
sterile fluid (CSF, sterile fluid (CSF, synovialsynovial fluid) or skin lesionfluid) or skin lesion

–– Clinical Clinical purpurapurpura fulminansfulminans without + culturewithout + culture

AAP. Red Book: 2009 Report of the Committee on Infectious Diseases 28th ed.



Disease Risk for Contacts of People with Disease Risk for Contacts of People with 

Meningococcal DiseaseMeningococcal Disease

•• High Risk: chemoprophylaxis recommendedHigh Risk: chemoprophylaxis recommended (close contacts)(close contacts)

–– Household contactHousehold contact (specially children <2yrs)(specially children <2yrs)

–– Childcare/preschool contactChildcare/preschool contact within 7 days of onset of illnesswithin 7 days of onset of illness

–– Direct exposure to patientDirect exposure to patient’’s secretionss secretions (kissing, sharing toothbrushes, (kissing, sharing toothbrushes, 
eating utensils) within 7 days of onset of illnesseating utensils) within 7 days of onset of illness

–– MouthMouth--toto--mouth mouth resucitationresucitation, , umprotectedumprotected contactcontact during ET during ET intubationintubation
within 7 days of illnesswithin 7 days of illness

–– Frequently slept  in same dwellingFrequently slept  in same dwelling as patient within 7 days of illnessas patient within 7 days of illness

–– Passengers Passengers seated directly next to patientseated directly next to patient during airline flights lasting > 8 during airline flights lasting > 8 
hrshrs

AAP. Red Book: 2009 Report of the Committee on Infectious Diseases 28th ed.

Disease Risk for Contacts of People with Disease Risk for Contacts of People with 

Meningococcal DiseaseMeningococcal Disease

•• Low Risk: chemoprophylaxis NOT recommendedLow Risk: chemoprophylaxis NOT recommended

–– Casual contact:Casual contact: no direct exposure to patientno direct exposure to patient’’s secretionss secretions

–– Indirect contact:Indirect contact: only contact is with highonly contact is with high--risk contact, no risk contact, no 
direct contact with patientdirect contact with patient

–– Healthcare professionals without direct exposureHealthcare professionals without direct exposure to patientto patient’’s s 
secretionssecretions

•• In outbreak or clusterIn outbreak or cluster

–– Chemoprophylaxis for people other than people at high risk Chemoprophylaxis for people other than people at high risk 
should be administered only after consultation with local should be administered only after consultation with local 
public health authoritiespublic health authorities

AAP. Red Book: 2009 Report of the Committee on Infectious Diseases 28th ed.



Recommended Chemoprophylaxis for Recommended Chemoprophylaxis for 

High Risk Contacts and People with High Risk Contacts and People with 

Invasive Meningococcal DiseaseInvasive Meningococcal Disease

Age of Age of 
child/ adultchild/ adult

DoseDose DurationDuration Efficacy Efficacy 
(%)(%)

RifampicinRifampicin

< 1 mo< 1 mo

>> 1 mo1 mo

5mg/kg q 12h PO5mg/kg q 12h PO

10mg/kg (max 10mg/kg (max 

600mg) q 12h PO600mg) q 12h PO

2 days2 days

2 days2 days

9090--9595

CeftriaxoneCeftriaxone

<15 y<15 y

>>15 y15 y

125mg IM125mg IM

250mg IM250mg IM

Single Single 

dosedose

9090--9595

AAP. Red Book: 2009 Report of the Committee on Infectious Diseases 28th ed.

Recommended Chemoprophylaxis for Recommended Chemoprophylaxis for 

High Risk Contacts and People with High Risk Contacts and People with 

Invasive Meningococcal DiseaseInvasive Meningococcal Disease

Age of child/ Age of child/ 
adultadult

DoseDose DurationDuration Efficacy Efficacy 
(%)(%)

CiprofloxacinCiprofloxacin

>>1 mo1 mo 20mg/kg (max 20mg/kg (max 

500mg) PO500mg) PO
Single Single 

dosedose

9090--9595

AzithromycinAzithromycin 10mg/kg (max 10mg/kg (max 

500mg) PO500mg) PO
Single Single 

dosedose
9090

AAP. Red Book: 2009 Report of the Committee on Infectious Diseases 28th ed.



Recommended Meningococcal Vaccines Recommended Meningococcal Vaccines 

in Previously in Previously UnimmunizedUnimmunized People to People to 

Prevent Invasive Meningococcal DiseasePrevent Invasive Meningococcal Disease

Population GroupPopulation Group < 2yrs < 2yrs 

oldold
2 2 –– 10 yrs 10 yrs 

oldold
11 11 –– 18 yrs 18 yrs 

oldold
19 19 –– 55 yrs 55 yrs 

oldold

General populationGeneral population NRNR NRNR MCV4 IMMCV4 IM NRNR

Increased Risk:Increased Risk:

College freshmen, certain travelers, College freshmen, certain travelers, 

outbreaks, increased susceptibility, outbreaks, increased susceptibility, 

military recruitsmilitary recruits

NRNR MCV4 IM MCV4 IM 

or or 

MPSV4 MPSV4 

SQSQ

MCV4 IM MCV4 IM 

(MPSV4 (MPSV4 

acceptable)acceptable)

MCV4 IM MCV4 IM 

(MPSV4 (MPSV4 

acceptable)acceptable)

MCV4 MCV4 –– tetravalent meningococcal (A, C, Y, Wtetravalent meningococcal (A, C, Y, W--135) conjugate vaccine135) conjugate vaccine

MPSV4 MPSV4 –– tetravalent meningococcal (A, C, Y, Wtetravalent meningococcal (A, C, Y, W--135) polysaccharide vaccine135) polysaccharide vaccine

AAP. Red Book: 2009 Report of the Committee on Infectious Diseases 28th ed.

PFV 2009:PFV 2009: single dose single dose >> 2yrs old at high risk for disease (outbreak: infants 3mos2yrs old at high risk for disease (outbreak: infants 3mos--2yrs old may 2yrs old may 

be given 2 doses at least 3mos apart; revaccination if w continube given 2 doses at least 3mos apart; revaccination if w continued risk 3ed risk 3--5 yrs later.5 yrs later.

COCOCOCO----MANAGEMENT MANAGEMENT MANAGEMENT MANAGEMENT ---- 1111
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Cc:  desquamation

3 weeks PTC � patient developed high grade fever w/ no other symptoms 

Consult at local health center Dx: undisclosed

Given Paracetamol (dose unrecalled), no lysis of fever

20 days PTC � (+) persistence of fever w/ non-productive cough,

(+) appearance of erythematous morbiliform rash on the 

abdomen spreading to arms and legs sparing the face

(+) pruritus

15 days PTC � persistence of symptoms prompted consult at RITM (ER) 

Dx: Measles, Given Paracetamol, Ambroxol, 1 tsp TID and    

Hydroxyzine 1 tsp TID x 2 days. 

12 days PTC � (+) persistence of fever 

(+) appearance of fine scaly patches on trunk, arms, legs, hands & feet

8 days PTC � (+) persistence of fever (mid-afternoon to early morning),

(+) odynophagia associated w/ 1 episode of vomiting, (+) headache,    

cough and colds, (+) desquamation

ADMISSION



VaricellaVaricella Zoster (Chickenpox)Zoster (Chickenpox)

•• VaricellaVaricella zoster virus (VZV)zoster virus (VZV)

•• Member of Member of herpesvirusherpesvirus famiyfamiy

•• Incubation period:Incubation period: 14 14 –– 16 days (1016 days (10--21 days)21 days)

•• Contagiousness:Contagiousness: 11--2 days before onset of 2 days before onset of 

rash to crusting of all lesionsrash to crusting of all lesions

VaricellaVaricella disease: chickenpoxdisease: chickenpox

[1] CDC 2007 In: Atkinson W et al., eds. Epidemiology and prevention of vaccine-preventable diseases. 10th. Washington DC: Public 
Health Foundation, 2007:175–96. 

►►Primary infection causes Primary infection causes 

varicellavaricella (chickenpox)(chickenpox)

►►Generalized Generalized pruriticpruritic vesiculovesiculo--

papularpapular rash 250rash 250--500 lesions 500 lesions 

in various stagesin various stages

►► Usually accompanied by fever Usually accompanied by fever 

+ other systemic symptoms+ other systemic symptoms



VaricellaVaricella complicationscomplications

Majority of complications in Majority of complications in otherwise otherwise healthy individualshealthy individuals1,21,2

Skin/soft Skin/soft 

tissue/bone/joint tissue/bone/joint 

infectionsinfections

Central nervous Central nervous 

system system 

complicationscomplications

Respiratory Respiratory 

complications/ complications/ 

othersothers

Bacterial Bacterial 
superinfectionssuperinfections

Acute Acute cerebellarcerebellar
ataxiaataxia

PneumoniaPneumonia

OsteomyelitisOsteomyelitis EncephalitisEncephalitis BronchitisBronchitis

Necrotising Necrotising fasciitisfasciitis MeningitisMeningitis ThrombocytopeniaThrombocytopenia

Orbital Orbital cellulitiscellulitis Central facial palsyCentral facial palsy

Septic arthritisSeptic arthritis ReyeReye’’s syndromes syndrome

GuillainGuillain--BarrBarréé
syndromesyndrome

[1] CDC 2007 In: Atkinson W et al., eds. Epidemiology and prevention of vaccine-preventable diseases. 10th. Washington DC: Public 
Health Foundation, 2007:175–96. [2] Banz K et al. Eur J Health Econ 2004; 5: 46–53.

““ShinglesShingles””

••Reactivates Reactivates asas herpes zosterherpes zoster

••Grouped vesicular lesions in 1Grouped vesicular lesions in 1--

3 dermatomes3 dermatomes

••PostPost--herpetic neuralgiaherpetic neuralgia in up to in up to 

20% of patients 20% of patients ≥≥70 years of 70 years of 

ageage11

[1] Oxman MN et al. N Engl J Med 2005; 352: 2271−84. [2] Thomas SL, Hall AJ 2004; 4: 26–33.



Diagnostic tests for VZV InfectionDiagnostic tests for VZV Infection
TestTest SpecimenSpecimen CommentsComments

Tissue cultureTissue culture Vesicular fluid, CSF, biopsy Vesicular fluid, CSF, biopsy 

tissuetissue
Limited availability, cost, up to Limited availability, cost, up to 

a week for resultsa week for results

PCRPCR Vesicular swabs/scrapings, Vesicular swabs/scrapings, 

scabs from crusted lesions, scabs from crusted lesions, 

biopsy tissue, CSFbiopsy tissue, CSF

Very sensitive, specific for VZVVery sensitive, specific for VZV

DFADFA Vesicle scraping, swab of Vesicle scraping, swab of 

lesion base (must include cells)lesion base (must include cells)
Specific for VZV, faster than Specific for VZV, faster than 

culture, less sensitive than PCRculture, less sensitive than PCR

TzanckTzanck smearsmear Vesicle scraping, swab of Vesicle scraping, swab of 

lesion base (must include cells)lesion base (must include cells)

Not specific for VZV, less Not specific for VZV, less 

sensitive and accurate than sensitive and accurate than 

DFADFA

Serology (Serology (IgGIgG)) Acute and convalescent serum Acute and convalescent serum 

for for IgGIgG

Specific for VZV, not sensitive Specific for VZV, not sensitive 

to identify vaccine induced to identify vaccine induced 

immmunityimmmunity

Capture Capture IgMIgM Acute serum for Acute serum for IgMIgM Specific for VZV, inconsistently Specific for VZV, inconsistently 

detected, not routinely reliabledetected, not routinely reliable

AAP. Red Book: 2009 Report of the Committee on Infectious Diseases 28th ed.

VaricellaVaricella Zoster (Chickenpox)Zoster (Chickenpox)
•• Infection control:Infection control:

–– Patients with Patients with varicellavaricella

•• Standard precautionsStandard precautions

•• Airborne and Contact precautions (minimum 5 days after onset or Airborne and Contact precautions (minimum 5 days after onset or 
rash until all lesions crusted)rash until all lesions crusted)

–– Exposed patients with no immunityExposed patients with no immunity

•• Airborne and Contact precautions (8 to 21 days until after exposAirborne and Contact precautions (8 to 21 days until after exposure ure 
to index patient)to index patient)

–– ImmunocompromisedImmunocompromised patients/disseminated zosterpatients/disseminated zoster

•• Airborne and Contact precautions for duration of illnessAirborne and Contact precautions for duration of illness

–– ImmunocompetentImmunocompetent with localized zosterwith localized zoster

•• Contact precautions until all lesions are crustedContact precautions until all lesions are crusted

AAP. Red Book: 2009 Report of the Committee on Infectious Diseases 28th ed.



VaricellaVaricella Zoster (Chickenpox)Zoster (Chickenpox)
•• Treatment:Treatment:

–– Consider: host factors, timeline, extent of infection, initial rConsider: host factors, timeline, extent of infection, initial response to esponse to 
therapytherapy

–– Antiviral drugs: Antiviral drugs: limited window of opportunitylimited window of opportunity

–– Oral Acyclovir Oral Acyclovir 

•• not recommended routinely in healthy childrennot recommended routinely in healthy children

•• Given Given within 24 hrs of rashwithin 24 hrs of rash �������� modest decrease in modest decrease in ssxsssxs

•• Considered in healthy people at increased risk:Considered in healthy people at increased risk:

–– > 12 yrs of age> 12 yrs of age

–– Chronic Chronic cutaneouscutaneous or pulmonary disordersor pulmonary disorders

–– Long term Long term salicylatesalicylate therapytherapy

–– Short, intermittent, or aerosolized steroidsShort, intermittent, or aerosolized steroids

–– Secondary household casesSecondary household cases

–– Pregnant women in 2Pregnant women in 2ndnd/3/3rdrd trimestertrimester

AAP. Red Book: 2009 Report of the Committee on Infectious Diseases 28th ed.

VaricellaVaricella Zoster (Chickenpox)Zoster (Chickenpox)

•• Treatment:Treatment:
––VaricellaVaricella in in >>2 yr old 2 yr old immunocompetentimmunocompetent host : host : 

OralOral AcyclovirAcyclovir 80mg/kg/day div 4 doses x 5 80mg/kg/day div 4 doses x 5 

days (max 3200mg/day)days (max 3200mg/day)

AAP. Red Book: 2009 Report of the Committee on Infectious Diseases 28th ed.



VaricellaVaricella Zoster (Chickenpox)Zoster (Chickenpox)
•• Treatment:Treatment:

–– IV AcyclovirIV Acyclovir

•• ImmunocompromisedImmunocompromised patientspatients

•• Chronic corticosteroidsChronic corticosteroids

•• Give within 24 hrs of rash onsetGive within 24 hrs of rash onset

–– Other treatmentsOther treatments

•• HighHigh--dose oral acyclovir, dose oral acyclovir, valacyclovirvalacyclovir, , famcyclovirfamcyclovir

(selected (selected immunocompromisedimmunocompromised pxspxs at lower risk)at lower risk)

•• VZIG, IVIG VZIG, IVIG 

–– Given shortly after exposureGiven shortly after exposure

–– Not effective once disease is establishedNot effective once disease is established

•• Do not use Do not use salicylatessalicylates!!

VaricellaVaricella Zoster (Chickenpox)Zoster (Chickenpox)
•• Care of exposed Care of exposed unimmunizedunimmunized people:people:

–– VaricellaVaricella vaccinevaccine in persons in persons >> 12 months old within 3 12 months old within 3 

days (up to 5 days after exposure)days (up to 5 days after exposure)

–– VZIG/IVIGVZIG/IVIG (up to 4 days after exposure)(up to 4 days after exposure)

•• VZIG: 125 units/10kg IM (max 625 units)VZIG: 125 units/10kg IM (max 625 units)

•• IVIG: 400mg/kg IVIVIG: 400mg/kg IV

•• Depends on:Depends on:

–– Likelihood of no immunity to Likelihood of no immunity to varicellavaricella

–– Probability that exposure will result in infectionProbability that exposure will result in infection

–– Likelihood of complicationsLikelihood of complications

–– Prophylactic oral Acyclovir beginning 7 days after Prophylactic oral Acyclovir beginning 7 days after 

exposureexposure
AAP. Red Book: 2009 Report of the Committee on Infectious Diseases 28th ed.



How effective is How effective is VaricellaVaricella Vaccination Vaccination 

as Post Exposure Prophylaxis?as Post Exposure Prophylaxis?

““Effectiveness of Effectiveness of VaricellaVaricella Vaccines as Post Exposure Vaccines as Post Exposure 

ProphylaxisProphylaxis””
–– BrotonsBrotons M. et al. PIDJ M. et al. PIDJ VolVol 29, no. 1, 201029, no. 1, 2010

–– Prospective Cohort StudyProspective Cohort Study

–– VarilrixVarilrixTMTM (GSK) or (GSK) or VarivaxVarivaxTMTM ((SanofiSanofi Pasteur MSD)Pasteur MSD)

–– May 2002 to 2007May 2002 to 2007

•• 67 subjects: 67 subjects: 21pxs < 13 yrs old; 46 21pxs < 13 yrs old; 46 pxspxs >> 13 yrs old13 yrs old

•• Effectiveness:Effectiveness:

–– Preventing any type of disease: 62.3%Preventing any type of disease: 62.3%

–– Preventing moderate to severe disease: 79.4%Preventing moderate to severe disease: 79.4%

VaricellaVaricella Vaccination:Vaccination:
•• LiveLive--attenuated attenuated monovalentmonovalent varicellavaricella vaccine (vaccine (VVVV))

–– 12 months or older12 months or older

•• QuadrivalentQuadrivalent measlesmeasles--mumpsmumps--rubellarubella--varicellavaricella ((MMRVMMRV))

–– 12 months to 12 years of age12 months to 12 years of age

•• Dose: 0.5ml SQDose: 0.5ml SQ

•• ImmunogenicityImmunogenicity and Effectiveness:and Effectiveness:

–– Single dose: 70 Single dose: 70 -- 90%90%

–– 2 doses: approaching 100%2 doses: approaching 100%

•• Less breakthrough Less breakthrough varicellavaricella

AAP. Red Book: 2009 Report of the Committee on Infectious Diseases 28th ed.



VaricellaVaricella Vaccination:Vaccination:

Recommendations:Recommendations:

•• 22--dose schedule dose schedule 

–– recommended by AAP, PFV (with PIDSP and recommended by AAP, PFV (with PIDSP and 

PPS)PPS)

•• 11oo reason: to induce protection in reason: to induce protection in 

children without an adequate response children without an adequate response 

to the 1to the 1stst dose (not waning immunity)dose (not waning immunity)

AAP. Red Book: 2009 Report of the Committee on Infectious Diseases 28th ed.

VaricellaVaricella Vaccination:Vaccination:

Recommendations:Recommendations:

–– Children 12 Children 12 mosmos –– 12 yrs:12 yrs: 2 doses SQ 2 doses SQ VV VV or or 

MMRVMMRV

•• 11stst dose: 12dose: 12--15 months old15 months old

•• 22ndnd dose: 4dose: 4--6 years old6 years old

•• Minimum interval: 3 monthsMinimum interval: 3 months

–– 13 years old or older:13 years old or older: 2 doses SQ 2 doses SQ VVVV at least at least 

28 days interval28 days interval

AAP. Red Book: 2009 Report of the Committee on Infectious Diseases 28th ed.



SummarySummary

•• Many illnesses caused by infectious agents Many illnesses caused by infectious agents 

have associated have associated cutaneouscutaneous manifestations.manifestations.

•• Diagnosis of infectious Diagnosis of infectious exanthemsexanthems: not : not 

impossible impossible 

•• ““RashesRashes””: offer important clues to the : offer important clues to the 

etiology of patientetiology of patient’’s illness s illness 

•• Hallmark of diagnosis: Recognition!Hallmark of diagnosis: Recognition!

good history + good physical examinationgood history + good physical examination


