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Measuring temperature




Measuring temperature




Brighton collaboration definition of fever

Fever is defined as an endogenous YOU WANT)TO)TAKER
elevation of at least one measured m JERATURE

body temperatureo f @C 3 8

¥

é irrespective of device, anatomic
site, age, or environmental
conditions

Marcy. Vaccine 2004;22:551



Undifferentiated fever

AFever is the main complaint

ANot associated with a defined clinical illness

ANot ofever without a source?o
APreviously healthy




Undifferentiated fever

Prolonged
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Undifferentiated fever
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Patient is NOT having abnormal temperatures

Intermittent

Periodic

Marshall, J infection 2014;S84



Undifferentiated fever

Prolonged Recurrent
Not FUO F-Not-UO FUO Intermittent Periodic
Causes
ATemperatures usually runs low A Ovulation |
ADiurnal temperature variation A Tobacco and SnEng g
. P A Exercise
AMeals A Environmental conditions

Kleiman. Pediatr Clin N A 1982:;29:201



Undifferentiated fever

Prolonged Recurrent
Not FUO F-Not-UO FUO Intermittent| | Periodic
Clues |
AHealthy appearance A Behavioral problems
ANormal growth/development A Fear of malignancy
A Stable weight A Family stress

A School absences for A Normal physical exam
SUbJeCtlve Complalnts Kleiman. Pediatr Clin N A 1982;29:201



Undifferentiated fever

Prolonged

Recurrent

Not FUO

F-Not-UO FUO Intermittent Periodic

N

Diagnosis achievable in the primary care setting

Clues on history, physical exam or simple laboratory tests

Uncommon presentation of a common disease
Seperate ilinesses that blend together




Undifferentiated fever

Recurrent

Intermittent

Periodic

- Kawasaki disease

Prolonged
Not FUO F-Not-UO FUO
Diagnoses |
- URTI (otitis media, sinusitis) - Leukemia
- LRTI (pneumonia)
- CNS infection - JIA
- IBD

- TB




Fever for 3 weeks

A8 year old girl

ATurnes up at the Paediatric Department

AHeadache, back pain, leg pain, stomach pain

ATired, 3 kg weightloss

ANormal examination except dry cough and temp. 38.0AC

APreviously: asthmatic bronchitis
APakistan for 4 months 1 year ago



Fever for 3 weeks
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Undifferentiated fever

Prolonged

Not FUO

F-Not-UO

FUO
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Defining prolonged fever of unknown origin

FEVER OF UNEXPLAINED ORIGIN: REPORT ON 100 CASES

ROBERT G. PETERSDORF* amo PAUL B. BEESON'

From the Department of Internal Medicine, Yale University School of Medicins,
New Haven, Connecticut

Alliness > 3 weeks
A Fever > 38.3AC on several occations
A Diagnosis uncertain after 1 week in hospital

Petersdorf. Medicine 1961:40:1



Defining prolonged fever of unknown origin

Temperature (2)
Reference Frequency Duration
oC °F
McClung, 1972 38.9 102.1 | Multiple occasions ' Qutpatient: 3 wk
| | ' Inpatient: 1 wk
Pizzo, 1975 38.6 | 101.4 | 25occasions 2wk
| l
' Lohr, 1977 38.4 101.1 | Multiple occasions ' Outpatient: 3 wk
| - Inpatient: 1 wk
Steele, 1991 38.1 100.5 | 22 occasions/wk 3wk
| - Normal U/A and CXR
Jacobs, 1998 38.1 100.5 : Daily 2 wk
[ -




UpToDate definition of FUO In children

ACore body tempeature of O 38. 3
A O dtcation every day
AO d®nsecutive days

ANo diagnosis after initial outpatient or hospital evaluation
iIncluding careful history, physical examination and initial
laboratory assessment

Palazzi D. FUO in children, www.uptodate.com 2016



http://www.uptodate.com/

Factors affecting cause of FUO In case series

AGeography

AAge

AHost factors

ANew diseases

APhysician experience

AReferral patterns

AAvailability of laboratory tests and imaging
AManaged care



Causes of FUO In children - USA
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Causes of FUO In children - USA
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FUO In adults
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Infectious causes of FUO In children - USA
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Bacterial infections in children with FUO

® Developed countries

Osteomyelitis
UTl
Tuberculosis
Pyelonephritis
Bartonellosis
Septicemia
Typhoid fever
Brucellosis
Endocarditis

Abscess

® Developing countries
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Chow. World J Pediatr 2011:7:5



Undifferentiated fever

Prolonged Recurrent

Not FUO F-Not-UO FUO Intermittent Periodic

N

If A dindeétion there is alwaysa source

- Travel - Animals

- Rawfoods - Transfusions

- lll persons - Recent procedures
- Insectbites - Unusualactivities




Undifferentiated fever

Prolonged Recurrent

Not FUO F-Not-UO FUO Intermittent Periodic

v

Inflammatory and autoimmunediseases

- Inflammatory bowel disease - Wegenersgranulomathosis
- Juvenileidiopathic arthritis - Sarcoidosis

- Rheumaticfever - Behcetdisease
- Kawasakdisease(incomplete) - Lupus

-HLH



Undifferentiated fever

Prolonged Recurrent
Not FUO F-Not-UO FUO Intermittent| | Periodic
Malignancies
- Leukemia - Hepatoma
- Lymphoma - soft tissuesarcoma

- Neuroblastoma




Undifferentiated fever

Prolonged

Recurrent

Not FUO

F-Not-UO FUO Intermittent Periodic

Miscellaneous

- Munchausenby proxy

- Dysautonomia

- Factitiousfever - Diabetesinsipidus

- Drugfever - Ectodermaldysplasia
- Centralfever - Hyperthyroidism

- Pulmonaryembolus - Hematoma
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N=221
Unexplained fever

Prolonged | N=69 Recurrent | N=152
Not FUO F-Not-UO FUO Intermittent Periodic
N=10 N=11 N=48 N=92 N=60

Diagnosis 22
75% had no fever,
self-limited illness or -
no d | ag nosIs StatlerV, JPedinfect DisS0c2016:5:249561




Undifferentiated fever

Prolonged Recurrent

Not FUO F-Not-UO FUO Intermittent Periodic

g
Approach todiagnosis
- Severityof findingsdictatespace ofevaluation
- Serialevaluations
- Avoid antimicrobials
- Usetime as adiagnostictool




Diagnostic approach

Initial Hxand PE
Previouslab results
CBC witlsmear
CMP

ESR and CRP
U/A andUCx

BCx

CXR

Targetedstudies

—)

Interval Hxand PE
CBC wittsmear
CMP

ESR and CRP

Targetedstudies

Fever/symptom
diary

—)

Interval Hxand PE
CBC witlemear
CMP

ESR and CRP

Targetedstudies

Fever/symptom
diary




Targeted studies

A Infectious diseases A Malignancy
A TST, IGRA A Flowcytometri
A EBV and CMV serology A LDH and uric acid
A HIV Ab/Ag or PCR A Bone marrow
A Bartonella serology A PET-CT

A Brucella serology
A Toxoplasma serology

A Tularemia serology A Miscellaneous
A Histoplasma serology A Thyroid function tests
A Stool culture A Sinus CT

A Echocardiogram

A Endoscopy

A Abdominal US or CT
A Bone scan

A PET scan

A Autoimmune/autoinflammatory
A ANA and RF
A ASO and anti-DNAse-B
A C3, C4




FDG-PET-CT In children with FUO

AResultssimilarto adults

ASensitivity80-90% 'S
AClinicahelpful 45% e
AFP
AFN

Jasper NEurJNuclMed Mol Imaging, 2010;37:13645
HouseniM. PETCIin3, 2009: 60519
Kouijzer. SemirNuclMed, 2013;333 |



Undifferentiated fever

Prolonged

Not FUO F-Not-UO FUO

Recurrent

Sequential, common, self-limited iliness
A Epidemiological clues (daycare)
A Diagnosis
A Careful fever and symptom chart
A Screening laboratory studies
A Time

Intermittent

Periodic

N




Undifferentiated fever

Prolonged Recurrent

Not FUO F-Not-UO FUO Intermittent Periodic

N

Autoinflammatory diseases
A Abnomally increased inflammation

A Predominantly mediated by molecules and cells of the innate immune system (as
opposed to autoantibodies or autoreactive T cells)
A Significant host predisposition



Feature Inflammasomopathies Protein

Intrinsic Extrinsic folding
disorder
FCAS MWS NOMID FMF HIGDS TRAPS
Inheritance AD AD Sporadic AR AR AD
Ethnicity European European Any Mediterranean European European
Age atonset  <1lyr <20yr <lyr <20yr <lyr <20yr
Triggers Cold Cold - - Vaccination -
Frequency Variable Variable Continuous Variable 2-4 wk Variable
Duration 1-2 days 2-3 days Continuous 1-3 days 3-7 days > 7days
Distinctive Rash Rash Rash Serositis Abd.pain Rash
features Conjunctivitis  Conjunctivitis  Meningitis { LI S Sy Vomitdiarrhea Arthritis
Nausea Deafness Arthropathy Erysipeloid Rash Conjunctivitis
Headache Deafness erythema Adenopathy H{ LI SSY
Adenopathy Arthralgia
mLiver&spleen Headache
Amyloidosis No Yes No Yes No Yes
Treatment Anti-1L-1 Anti-1L-1 Anti-1L-1 Colchicine Anti-1L-1 Anti-1L-1

Anti-TNF Anti-TNF



Undifferentiated fever

Prolonged

Not FUO

F-Not-UO

FUO
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Undifferentiated fever

Prolonged Recurrent
Not FUO F-Not-UO FUO Intermittent Periodic
] PFAPA
Tmax:g;f | Periodic fever,
o Aol Lasan il aphthous stomatitis,
o7 { pharyngitis and
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Distinctive Features of PFAPA Syndrome

A Clockwork periodicity
AFever episodes are stereotypical and unprovoked
Aldentifiableprodromeis common
AUpper respiratory tract inflammation
ANo rash or arthritis

AElevated acute phase reactants

ANo failureto-thrive

AEpisodes are aborted by steroid therapy
AEpisodes resolve after tonsillectomy
AResolves by adolescence

ANo longterm sequelae




Cases




3 year old qirl
with recurrent

fever




Neonatal History

AUncomplicated pregnancy, para 1

AAcute caesarean section at GA 38

AApgar scores 3/1, 6/5 and 9/10. Birth weight 3,510 g
ANeonatal sepsis and hepatitis

ATreatment: n-CPAP, phototherapy, antibiotics, diuretics, and
blood transfusions

ACongenital viral infection?




History & Examination

AFrom 3mo: recurrent white coatings and blisters on the tongue

AFrom 5mo: episodes of fever 380°C every second week, cervical
lymphadenitis, rash, and more blisters in the mouth

AEach illness episode between 6 and 14 days
AAdenotonsillectomyo effect
ANormal growth and development

ANormal physical exam, no fever

ACRI7h7 mg/L, tbc 505X110, leuco12.7x10/L, hgh5.8 mmol/L, ESR 29
mm

ANegative HIV, CMV and EBV antibodies




1 month later

ATemp 38.5° C

ARnhinitis

ATender cervical adenitis

ANo other physical findings
ANormal chest X-ray

ACRP 142 mg/L , ESR 72 mm/h



Haemoglobin 5.2 mmol/L

Leucocytes 10.9x10°%/L

Thrombocytes 505x10%/L

Urat 0.49 mmol/L (ref. 0.15-0.35)
Lactate dehydrogenase 203 U/L (ref. 155-450)

100 IU/mL

12.3 g/L (ref. 3.4-9.1)

3.08 g/L (ref. 0.12-1.49)
1.64 g/L (ref. 0.39-2.08),

IgG subclasses Normal

Investigation

Q |Q |@

Blood culture Negative

Blood smear Reactive, no lymphoblasts
Complement defect screening Normal

Vaccination response to HiB, diphtheria, tetanus g\[slgyfl

Mannan binding lectine (MBL) 220 g/L

Haemoglobin electrophoresis Normal

Tracheal aspirate Moraxella catarrhalis
Chest X-ray Discrete perihilar infiltrates

Urine culture Negative



Following 6 weeks

A3 hospitalizations

A Symptoms: Fever, rhinitis, cervical adenitis,
stomatitis, macular rash on the legs

ACRP 104-235
AChest X ray: normal
AUrine dip stick: normal

ATreatment: cefuroxim, gentamyxin,
amoxi/clav




Investigation

Blood smear
Bone marrow aspiration

Mutation analysis for FMF

Z
>

ANCA

Anti-dsDNA

PCR parvovirus

PCR EBV

Lymphocyte subpopulations
Lymphocyte stimulation tests
Tuberculin Skin Test

Sweat test

Delta 508 mutation analysis
X-ray thorax
Echocardiography

US abdomen

Atypical lymphocytes, no malignancy
Hypoplastic marrow, no malignancy
Negative

Negative

Negative

Negative

Negative

Negative

Normal

Normal

Negative

Sweat Sodium 68 mmaol/L (slightly elevated)
Negative

Normal

Small mitral insufficiency, not haemodynamic significant

Slight hepatomegaly with hyperechogenic patches



Diagnosis?

AlgD 2012.6 IU/mL
AUrine mevalonic acid: 21.8 pmol/mmol

AGenetic analysis: compound heterozygote for the V3771 and the c.417insC
mutations in the MVK gene

A~ 100 sick days a year



Mevalonate Kinase Deficiency
(Hyper IgD Syndrome)

AlgD 2012.6 IU/mL
AUrine mevalonic acid: 21.8 pmol/mmol

AGenetic analysis: compound heterozygote for the V3771 and the c.417insC
mutations in the MVK gene

A~ 100 sick days a year Treatment:
Steroids
Eternacept
Anakinra




Feature

Inheritance
Ethnicity
Age atonset
Triggers
Frequency
Duration

Distinctive
features

Amyloidosis
Treatment

Inflammasomopathies

Intrinsic

FCAS MWS
AD AD
European European
<lyr <20yr
Cold Cold
Variable Variable
1-2 days 2-3 days
Rash Rash
Conjunctivitis  Conjunctivitis
Nausea Deafness
Headache
No Yes
Anti-1L-1 Anti-1L-1

NOMID
Sporadic
Any
<lyr
Continuous
Continuous

Rash
Meningitis
Arthropathy
Deafness
Adenopathy

mLiver&spleen

No
Anti-lL-1

Extrifsic

FMF
AR
Mediterrane

<20yr <lyr
- Vaccination
Variable 2-4 wk
1-3 days 3-7 days
Serositis | Abd.pain
iH{ LIX S $ Yy Vomitdiarrhea
Erysipeloid Rash
erythema Adenopathy
Arthralgia
Stomatitis
Yes No
Colchicine Anti-IL-1
nti-TNF

HIGDS
AR
European

Protein
folding
disorder

TRAPS
AD
European
<20yr
Variable
> 7days

Rash
Arthritis
Conjunctivitis

n{ LI SSYy

Yes

Anti-1L-1
Anti-TNF



10 year old girl with fever



