
PEDIATRIC RHEUMATOLOGY FOR THE GENERALIST 
 Fever: A Pediatric Rheumatologist’s Perspective 

 
Lynn Punaro 
Department of Pediatrics, Texas Scottish Rite Hospital 
Dallas, Texas  

 

Key Words: Fever, Arthritis, Rheumatic Disease, Fevers of Unknown Origin 

(FUOs) 

 

Correspondence to:  

Marilyn Punaro, MD 

Texas Scottish Rite Hospital 

2222 Welborn 

Dallas, TX  75219 

Phone: 214-559-7855  fax:  214-559-7835 

Email:  mpunaro@tsrh.org 

 

Abstract 
    Unexplained fever is one of the most common conditions evaluated by 

the pediatric rheumatologist. Indeed, fever is the predominant symptom of certain 

rheumatic diseases, and 5-20% of fevers of unknown origin (FUOs) are caused 

by collagen vascular diseases (1-5).  Arthritis is simply the presence of swelling 

in a joint. Like fever, it is a non-specific finding. The presence of arthritis narrows 

the differential diagnosis of an unexplained fever, but the list of potential 

etiologies is still extensive. While an exhaustive review of this topic is beyond the 

scope of a single article, a systematic approach to diagnosis of the child with 

fever and arthritis is presented, including a discussion of the more common 

conditions resulting in these symptoms.  The approach is based on a thorough 

history and physical exam, combined with an understanding of the clinical 

presentation of rheumatic diseases, and the recognition of patterns of signs and 
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symptoms that guide in the selection and evaluation of laboratory tests, and 

ultimately in establishing the diagnosis.  

 
Conditions that mimic a collagen vascular disease (see Diagnostic 

Considerations #1)

Most large case series of FUOs divide the causative diagnoses into four 

major disease categories: infections, malignancies, collagen vascular diseases, 

and miscellaneous.  When evaluating an unexplained fever in the context of 

symptoms suggestive of a collagen vascular disease, it is still necessary to 

systematically consider diagnoses for all four disease categories.  It is well 

known that some rheumatic diseases can mimic other conditions; and the 

reverse is also true.  One of the more difficult problems facing the rheumatologist 

is the distinction between conditions that mimic a rheumatic disorder and that 

may require prompt and specific treatment such as antibiotics, and actual 

collagen vascular diseases that require immunosuppression.  Some rheumatic 

disorders will evolve over weeks or even months before a definitive diagnosis 

can be established; some remain both clinical diagnoses as well as diagnoses of 

exclusion. Thus, it is important to first consider other possible etiologies.  

 
Infection 

Infections represent the most frequent cause of fever in children (1-5).  A 

thorough search for infectious etiologies which include cultures of blood and 

urine as well as any additional testing indicated by the history or physical 

examination should be conducted prior to consulting the rheumatologist.  

Musculoskeletal complaints associated with active infection usually occur in three 

settings (6): 1) localized infection of a joint or bone, 2) arthritis occurring as a 

manifestation of a systemic infection, or 3) arthritis following an acute infection as 

the result of immunologic cross-reactivity to an epitope  present on the infecting 

organism. 
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Localized Infection.   
  A single joint with the acute onset of unexplained pain and swelling in a 

febrile patient must be considered a septic joint until proven otherwise.  Typically, 

the fever pattern is high grade, between 100-104 F, (37.8- 40 C), consistent with 

a closed space bacterial infection (6). The involved joint is usually warm, swollen, 

sometimes erythematous and very painful to palpation and range of motion 

testing. Septic arthritis most commonly affects the knees, hips, ankles or elbows 

and is usually monoarticular, but can involve several joints (7). Septic arthritis 

may be a component of a more systemic infection; therefore, blood cultures 

should be drawn in all patients. Cultures of other sites may also be indicated. 

Prompt aspiration and evaluation of the synovial fluid for infection is essential 

since considerable morbidity is associated with a delay in treatment. 

Fever associated with bone pain should suggest osteomyelitis, which may 

be associated with a septic joint or arise as an isolated condition. A prior history 

of trauma is present in some patients. Typically the infection is located in the 

metaphysis and pressure over the affected area elicits pain. Two thirds of 

patients have involvement of the lower extremity (8).  Fever associated with gait 

abnormalities and hip or groin pain may represent pelvic osteomyelitis (9). Bone 

scans, although non-specific, may be useful in localizing the infection, especially 

if the axial skeleton is involved. Biopsy and culture of bone is necessary to 

accurately identify an organism.  Recurrent episodes of culture negative 

osteomyelitis with fever and lytic bone lesions may represent chronic recurrent 

multifocal osteomyelitis (CRMO), a benign idiopathic inflammatory condition.(10) 

 
Systemic Infection 
    Gonococcal arthritis usually occurs in the context of a systemic illness 

manifested by fever, chills, rash and arthritis.  It occurs most commonly in 

adolescent girls during or just after menstruation. The arthritis is initially migratory 

and may result in a purulent arthritis in several joints. Wrist involvement with 

associated tenosynovitis is characteristic as it is a sparse vesiculopustular rash. 

Most patients deny genitourinary symptoms. Cultures of both blood and synovial 
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fluid may be negative, so it is important to culture multiple sites including the 

vesicle, genital tract, rectum, and pharynx. Prompt response to antibiotic therapy 

is typical (11). 

In endemic areas, Lyme disease should be considered in patients with 

fever, flu-like symptoms and migratory arthralgia or arthritis, especially if followed 

by an erythema chronicum migrans rash (12, 13).  False positive results are 

common with the enzyme-immunoassay, so clinical characteristics consistent 

with Lyme and a confirmatory Western blot are important in establishing this 

diagnosis. 

Rare in North America, Brucella is more commonly seen in Europe and 

South America. It is associated with the ingestion of unpasteurized milk and it’s 

products. Fever, arthralgia or arthritis, and hepatosplenomegaly are the most 

common presenting features.(14) Younger children most often have involvement 

of a hip or knee. Older adolescents usually have spondylitis or sacroilitis (15). 

Bartonella (cat scratch disease) can also mimic a collagen vascular 

disease. Cases of arthritis and myositis associated with fever have been reported 

in several children (16, 17). 

Although many viruses cause arthralgia with fever, true viral arthritis is 

relatively rare.   The most common organisms associated with viral arthritis are 

parvovirus B-19, rubella and hepatitis B.  Viral arthritis is generally migratory, 

self-limited and non-deforming, although the arthritis associated with parvovirus 

can last for months in some cases. HIV has been associated with a variety of 

rheumatic syndromes including reactive arthritis, Reiter’s, and psoriasiform 

arthritis in adults, but appears to be much less common in children (6, 11). 

 
Post-Infectious Causes.   
 Arthritis is the most common major manifestation of Acute Rheumatic 

Fever (ARF), occurring in approximately 70% of patients (7).  ARF should be 

considered in the diagnosis of any acute onset arthritis associated with fever.  

Initially, the arthritis of ARF may resemble a septic joint. Typically a single large 

joint such as a knee, ankle, elbow or wrist becomes acutely painful, red, warm, 
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and swollen.  Pain is the predominant symptom. As that joint spontaneously 

improves over hours to a week, a different joint becomes involved. The arthritis 

then follows a migratory and often additive pattern (6).  Fever occurs in most 

patients, but is variable in duration and intensity (18).  Many patients will recall a 

pharyngitis two or three weeks prior to the onset of the arthritis. The most feared 

complication of ARF is rheumatic heart disease; this underscores the importance 

of a complete physical exam in any patient with fever and arthritis. The detection 

of a new cardiac murmur may provide the clue that allows the diagnosis of an 

acutely swollen knee. Diagnosis is based on clinical criteria, and the 

demonstration of prior streptococcal infection is required. 

Not all children developing articular symptoms and fever after a Group A 

streptococcal infection will fulfill the modified Jones criteria for the diagnosis of 

acute rheumatic fever.  Post streptococcal reactive arthritis is characterized by a 

shorter latency period (<10 days) after strep infection then ARF, as well as a 

distinctive non-migratory, persistent arthritis which is poorly responsive to 

salicylates or non-steroidal inflammatory medications.  The need for penicillin 

prophylaxis in this group is controversial. (19) 

Reactive arthritis refers to an inflammatory arthritis that appears to be 

secondary to an immunologic response to infection, typically of the 

gastrointestinal or genitourinary tract.  The presence of a certain genetic 

background, specifically the haplotype HLA-B27, increases the likelihood of 

developing this condition.  These patients may present with fever, weight loss, 

arthralgia, myalgia, and arthritis several weeks after an infection with Shigella, 

Salmonella, Yersinia, Campylobacter or Chlamydia. Other common symptoms 

include mucocutaneous involvement such as oral or genital ulcers, and ocular 

inflammation (11).  Reiter’s syndrome, one possible presentation of reactive 

arthritis, is the triad of arthritis, conjunctivitis, and urethritis. Patients usually have 

low-grade fever, and involvement of a few lower extremity large joints in an 

asymmetric pattern, although multiple small joint involvement can occur. 

Enthesitis and dactylitis also may be present. Most patients resolve within a few 
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months, but some will have recurrent episodes and may evolve into a chronic 

spondyloarthropathy (7). 

 
Malignancy 
As with infection, malignancy must always be considered in the differential 

diagnosis of fever with musculoskeletal complaints.  In leukemia, the fever is 

usually low grade, although as many as 30% of children will have high fevers 

(20). The arthritis typically involves fewer than 5 joints, and may be migratory or 

transient. Pain is typically out of proportion to the swelling. Other features that 

suggest malignancy are non-articular bone pain, back pain, and night sweats (20, 

21). The initial CBC may be normal in these patients, but a discordant ESR and 

platelet count (i.e., highly elevated ESR with a normal platelet count) may be 

present.  Elevated uric acid or lactic dehydrogenase levels are also suggestive 

(22). 

 
Inflammatory bowel disease 

The presence of overlapping symptoms may make it difficult to distinguish 

the initial presentation of inflammatory bowel disease (IBD) from that of a 

collagen vascular disease.  Patients often display non-specific signs of 

inflammation such as fever, weight loss, anemia and elevated acute phase 

reactants. Arthritis is a common extra intestinal manifestation occurring in 10-

20% of patients, and may precede the onset of gastrointestinal symptoms (7). 

Usually the arthritis is episodic, lasting a period of weeks, and is most commonly 

oligoarticular, involving the large joints of the lower extremity (23, 24).  Other 

extra-intestinal features suggestive of IBD include uveitis, erythema nodosum, 

pyoderma gangrenosum, and oral or perianal ulcers (23).  A detailed history of 

gastrointestinal symptoms is very important in this context and if negative, may 

need to be reassessed over time. Diagnosis is based on consistent clinical 

features in conjunction with compatible endoscopic and radiographic findings. 
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Collagen vascular diseases (see Diagnostic Considerations #2)

The most common collagen vascular diseases cited in pediatric FUO case 

series are systemic onset juvenile arthritis (SOJA) and systemic lupus 

erythematosus (SLE) (1-5).  As with most collagen vascular diseases, diagnosis 

for these conditions is based on a set of criteria rather than a single definitive 

test.  In rheumatic diseases, any single piece of information is almost never 

diagnostic.  Serologic testing is very non-specific, and must be interpreted with 

caution since the likelihood of false-positive results is extremely high, unless 

tests are ordered in the context of symptoms suggestive of a specific disorder.  A 

complete history, a thorough and skilled physical examination, and familiarity with 

and recognition of rheumatic disease patterns are essential in the diagnosis of 

collagen vascular diseases.  Close clinical follow-up and re-evaluation are 

sometimes necessary to establish a diagnosis.  
 
Systemic onset juvenile idiopathic arthritis 

Systemic onset juvenile arthritis is the collagen vascular disease most 

likely to present as an FUO.  In 4 large pediatric FUO reviews, systemic onset 

juvenile arthritis represented over half of all patients with collagen vascular 

disease presenting as fever (1-4).  Indeed, high spiking fever is the predominant 

symptom seen in of this type of onset. Characteristically the fever is high grade, 

reaching 39 C, (102.2 F), or higher once or twice daily before returning to 

baseline. Spikes of fever often occur in the afternoon or evening. This quotidian 

fever pattern is quite distinct from the usual more hectic fever seen in most 

infectious conditions which has less predictable spikes and which may not return 

to baseline. During afebrile periods the child with SOJA may appear surprisingly 

well.  An evanescent salmon pink macular rash frequently accompanies episodes 

of fever. The rash is most frequently seen on the trunk and proximal extremities. 

It exhibits the Koebner phenomenon, and may be pruritic. Patients may also 

have hepatosplenomegaly, lymphadenopathy, or pericarditis (8).  Uveitis is rare 

in systemic onset juvenile arthritis, and its presence should prompt a review of 

other possible etiologies, including sarcoidosis or Chronic Infantile Neurologic 
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Cutaneous and Articular syndrome (CINCA) /Neonatal Onset Multi-system 

Inflammatory disease (NOMID). (25). The arthritis that allows the definitive 

diagnosis of SOJA may be present at onset, but can take months and even years 

to evolve (7).  

         Systemic onset juvenile arthritis cannot be diagnosed by serologic means 

and remains both a clinical diagnosis and a diagnosis of exclusion. Typical 

laboratory results (leukocytosis with a neutrophilic shift, anemia, thrombocytosis, 

and highly elevated erythrocyte sedimentation rate) reflect the systemic 

inflammation, but are non-specific. Rheumatoid factor and antinuclear antibody 

tests are usually negative.  If the patient has atypical features, it is extremely 

important to pursue differential diagnosis including infectious etiologies, acute 

rheumatic fever, malignancy, and other forms of collagen vascular disease, 

particularly vasculitis. 

       Fever is unusual in other forms of juvenile idiopathic arthritis, although 

polyarticular onset patients may have low-grade fever. 

 
Systemic lupus erythematosus 

The majority of lupus patients will experience fever and other 

constitutional symptoms, especially at onset. The fever of active lupus is typically 

mild to moderate, 99.5-101.5 F,  (37–38.6 C), and can be either persistent or 

intermittent. Occasionally fevers can be high grade, 102-105 F, (39- 40.6 C), and 

rarely SLE may present as an FUO (6). Systemic lupus is much more common in 

girls and has a peak childhood onset between 11-15 years. It is rare below the 

age of 5 years (26). The clinical manifestations of lupus are protean. Although 

SLE can present with a single affected organ system, multisystem disease is 

more characteristic and is one of the features that should suggest this diagnosis.  

Most children will have cutaneous findings with approximately half exhibiting a 

malar erythema.  Photosensitivity, alopecia, and oral ulcers are also seen. 

Arthritis and arthralgia are common (26, 27). The arthritis can be transient, 

migratory or persistent, and is usually painful. Small joints of the hand, wrists with 

an accompanying tenosynovitis, elbows, shoulders, knees and ankles are the 
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most commonly involved joints (7). Nephritis is more common in children with 

SLE than in adults, involving at least 80% of patients, usually early in the course.  

CNS disease is another major source of morbidity and mortality in lupus (26).  Its 

manifestations vary widely, ranging from psychosis and seizures to 

cerebrovascular accidents and headaches. Serositis, Raynaud’s, 

hepatosplenomegaly, myositis, and lymphadenopathy are also seen.  

The diagnosis of SLE is clinical with confirmatory lab tests. The 

importance of having a clinical picture consistent with lupus prior to drawing 

immunologic serology must be emphasized.  The yield of serologic tests such as 

ANA, rheumatoid factor, Anti-Neutrophil Cytoplasmic Antibodies (ANCA), 

Extractable Nuclear Antigen (ENA), and antibody to double-stranded DNA is 

relatively low, and false positive results are common, unless the tests are drawn 

in a context of symptoms suggestive of a specific disorder (28). However, having 

said this, laboratory testing is essential in the diagnosis of SLE. 

Routine laboratory tests such as the CBC and urinalysis are usually abnormal 

and may suggest the diagnosis with findings of leucopoenia, lymphopenia, 

anemia, thrombocytopenia, proteinuria, hematuria, or red blood cell casts.  A 

positive ANA is the hallmark of SLE, and is present in virtually all active patients 

(7).  A negative ANA indicates that the diagnosis of SLE is very unlikely. Anti-

DNA antibodies are present in most patients and are quite specific. A whole host 

of other autoantibodies, including rheumatoid factor and antiphospholipid 

antibodies may be present.  Other tests that should suggest the diagnosis are 

coagulation abnormalities, and depressed complement levels. 

 
Other systemic connective tissue diseases 

Fever is present to some degree in the onset of juvenile dermatomyositis 

(JDM) in about two thirds of patients, but rarely dominates the clinical picture 

(29).  Muscle weakness and pain are usually present, but if not specifically 

sought, may be missed, particularly in a younger child in whom these symptoms 

may be misinterpreted as clinginess or irritability. Fortunately, most children with 

inflammatory myositis will exhibit typical rash: heliotrope, Gottron’s and periungal 
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erythema.  Periorbital, facial, or more generalized subcutaneous edema without 

proteinuria should also suggest this diagnosis. Elevation of transaminases 

without evidence of liver disease should prompt assessment of muscle enzymes. 

It is best to check a panel of muscle enzymes (CPK, aldolase, LDH, AST and 

ALT) since any one enzyme may be normal in the presence of active myositis 

(30). Diagnosis is based on a combination of clinical and laboratory findings. 

Mixed connective tissue disease (MCTD) is characterized by the clinical 

features of rheumatoid arthritis, scleroderma, SLE, and dermatomyositis and a 

positive antibody titer to the ribonuclear protein (RNP) component of extractable 

nuclear antigen (ENA). Fever is common at onset and MCTD has been reported 

as a cause of FUO (6). 

 

Vasculitis  (see Diagnostic Considerations #3)

Vasculitis is relatively rare.   Nevertheless, it is very important to consider 

it in the differential diagnosis of unexplained fever, since failure to diagnose and 

treat vasculitis in a timely manner may have catastrophic consequences for the 

patient.  Invasive procedures such as angiography or biopsy may be required to 

establish the diagnosis in some types of vasculitis, so pattern recognition is 

especially important to guide investigations. 

 

Kawasaki Disease 
   The most common childhood vasculitis that presents with fever is 

Kawasaki Disease (KD).  This condition occurs primarily in young children with 

80% of cases presenting under the age of 4 years.  Fever is a predominant 

feature and is required for diagnosis. It is typically present at onset, high grade, 

>39 C (>102.2 F), and remittent.  Untreated, the fever usually lasts1-2 weeks, but 

may persist up to a month. Rarely, persistent fever may be almost the sole 

manifestation of KD, with diagnosis later revealed by the finding of coronary 

aneurysms on echocardiography (31).  Other symptoms typically seen during the 

initial stages of illness include bilateral conjunctival injection without exudate, 

often associated with an anterior uveitis, dry swollen cracked lips, erythema of 
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the oral cavity, and a strawberry tongue.  The child’s hands and feet become 

diffusely swollen, painful and erythematous on the palms and soles followed 

several weeks later by periungal desquamation. Rashes on the trunk, often in the 

perineal area, can be maculopapular, scarletinaform or erythema multiforme.  

The adenopathy of KD is typically a solitary node >1.5 cm in the anterior cervical 

chain. Other characteristic features include extreme irritability, aseptic meningitis, 

diarrhea, and otitis media (31).  Arthralgia, myalgia, and more rarely arthritis can 

occur. The arthritis usually develops during the second week of illness and 

involves the large joints of the lower extremity.  Small joints in the hand may also 

be involved, but are difficult to distinguish from the edema in the digits (7). 

Lab findings reveal systemic inflammation, but are nonspecific.  The acute 

phase is characterized by a leukocytosis with a neutrophilic predominance, mild 

anemia, and elevated acute phase reactants. Mildly elevated liver enzymes and 

a sterile pyuria can also be seen. Thrombocytosis typically develops in the 

second week (7).  Antinuclear antibody tests and rheumatoid factors are 

negative. 

           Diagnosis is based on clinical criteria. The differential diagnosis includes a 

variety of infections, toxic drug reactions, systemic onset juvenile arthritis and 

polyarteritis nodosa (31).  Not all patients with KD will fulfill the diagnostic criteria. 

It is therefore important to consider this diagnosis even in incomplete or atypical 

cases, since the failure to administer IVIG in a timely fashion may result in very 

serious cardiac consequences.  Unfortunately, incomplete KD appears to be 

more common in infants, the group with the highest risk of developing coronary 

aneurysms (32).  Fever generally responds to treatment with IVIG within 1-2 days 

(31).  If the fever recurs or persists despite IVIG, or if the presentation is atypical, 

differential diagnosis must be reconsidered and the involvement of a pediatric 

rheumatologist is recommended.  

 
Other Forms of Vasculitis 
  The other common form of vasculitis in childhood is Henoch-Schonlein 

purpura (HSP).  Although low-grade fever is not unusual in this condition, fever is 
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seldom a major symptom. Typically the clinical picture is dominated by purpuric 

rash, abdominal pain, arthritis, and renal involvement. 

Polyarteritis nodosa is very rare, but may present insidiously with high or 

low-grade fever in a remittent pattern;  arthritis, diffuse muscle pain, abdominal 

pain, and cutaneous findings are common. Other suggestive findings include 

nephritis, testicular pain and peripheral neuropathy. 

Fever can also be a symptom in most other forms of vasculitis.  

Microscopic polyarteritis nodosa is characterized by pulmonary hemorrhage, a 

rapidly progressive pauci-immune nephritis and a perinuclear staining pattern of 

antineutrophil cytoplasmic antibodies (p-ANCA) with specificity for 

myeloperoxidase (MPO).  In contrast, Wegener’s Granulomatosis typically has 

ANCA in a cytoplasmic pattern (c-ANCA) specific to proteinase 3 (PR3) as well 

as a granulomatous vasculitis of the upper and lower respiratory tracts and a 

pauci-immune nephrititis.  Churg-Strauss vasculitis typically develops after a long 

history of asthma and is characterized by eosinophilia, shifting pulmonary 

infiltrates, and  neuropathy.  Takayasu’s Arteritis is most common in young 

women and may have a subtle and insidious presentation.  The aorta and its 

major branches are typically affected and loss of brachial pulse, and claudication 

of extremities may result.  Hypersensitivity vasculitis usually begins a week or 

two after exposure to a medication and is characterized by rash (palpable 

purpura, urticaria or nodules), arthritis/arthralgia and myalgia. 

Features that suggest vasculitis include unexplained constitutional 

symptoms such as fever, fatigue and weight loss associated with skin lesions, 

neurologic symptoms, pain or inflammation of the joints or muscle, hypertension 

and pulmonary infiltrates or hemorrhage. Suggestive lab findings include 

evidence of inflammation (leucocytosis, anemia, elevated acute phase 

reactants), eosinophilia, hematuria, and the presence of antineutrophilic 

cytoplasmic antibodies (ANCA) (7). 

 
Bechet’s Disease 
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        Bechet’s Disease, a vasculitis of unknown etiology, was originally described 

as the triad of recurrent apthous stomatitis, genital ulcerations, and uveitis. Fever 

is a common symptom and Bechet’s disease has been occasionally reported as 

the cause of FUO. Other clinical features include erythema nodosum, arthritis, 

neurologic involvement and pathergy (the development of a pustular rash at the 

site of needle injection). Bowel disease virtually identical to that seen in IBD can 

occur in Bechet’s Disease, making the differentiation between these two 

conditions difficult (33, 34).   

 
Sarcoidosis 

Sarcoidosis is a rare multisystem inflammatory disease of unknown 

etiology characterized by the presence of non-caseating granulomas. Age of 

onset appears to affect the clinical presentation. Older children have similar 

features to adult onset disease, with prominent pulmonary involvement, 

especially hilar adenopathy and lymphadenopathy, and usually have a milder 

course (35).  Children presenting under the age of four more typically have the 

triad of uveitis, rash, and arthritis. They often have significant fever, and may be 

misdiagnosed as systemic onset juvenile arthritis. The arthritis is initially very 

boggy, and painless with prominent tenosynovitis and minimal limitation. Over 

time it may become more destructive and painful.  Uveitis can be severe and can 

result in blindness.  The presence of uveitis is a feature that helps distinguish 

juvenile onset sarcoid from systemic onset JA.  Another distinguishing feature is 

the rash, which is usually papular, or nodular in sarcoidosis, in contrast to the 

salmon pink macules seen in SOJA.  Pulmonary disease is seldom seen in the 

early onset patients. Angiotensin converting enzyme (ACE) levels are also less 

likely to be positive (35-37).  Diagnosis is clinical and supported by histologic 

evidence of non-caseating granulomas in affected tissues. 

 
Recurrent Episodic Fevers (see Diagnostic Considerations #4)
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Some children with unexplained fever present with a prolonged course of 

episodes of high grade fever lasting several days to several weeks separated by 

fever free intervals of variable duration. Children with this fever pattern tend to 

present at an earlier age and to have higher maximal temperatures than those 

presenting as classic FUO (38).  Although the term “periodic fever syndromes “ 

has been used to describe this presentation, most of the disorders classified in 

this group have fevers that occur at irregular and unpredictable intervals (39).  An 

exception to this rule is the PFAPA syndrome (periodic fever, apthous ulcers, 

pharyngitis and adenopathy) which has episodes of high fever lasting an average 

of 3 days, and recurring at regular intervals of 21-28 days, especially in the first 

year of disease. The majority of cases occur in children less than 5 years of age. 

The most common associated manifestations are cervical adenopathy, 

pharyngitis and apthous stomatitis. This condition is non-familial and diagnosis is 

based on clinical criteria (40, 41). 

Cyclic neutropenia also exhibits regular intervals of fever and should be 

considered in the differential diagnosis (40). 

The identification and characterization of the genes responsible for several 

of the familial periodic fever syndromes has created an explosion of knowledge in 

this area. A brief overview of these conditions is provided, and the interested 

reader is directed to several excellent reviews (39-44).   

Familial Mediterranean Fever (FMF) is an autosomal recessive disease 

occurring primarily in people of eastern Mediterranean ancestry (40).  Most cases 

develop prior to the age of 20 years. The classic presentation is fever with 

serositis, especially peritonitis. Attacks typically last 1-3 days and are almost 

always associated with pain in the abdomen, joints or chest (39). 

Hyper IgD syndrome (HIDS) is an autosomal recessive disease most 

commonly seen in people of Dutch or French ancestry. The classic triad of 

features is fever, cervical adenopathy and diarrhea. A distinguishing feature of 

this condition is the early age of onset, usually below the age of 1 year and it is 

frequently triggered by immunization. IgD levels are typically greater than 100 

during attacks, but diagnosis is based on genetic analysis (40, 43). 
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Tumor necrosis factor (TNF) receptor associated periodic syndrome 

(TRAPS) is an autosomal dominant disease. Distinguishing features of TRAPS 

include the longer duration of fever episodes, some lasting weeks, periorbital 

edema, and localized myalgias (39, 40). 

Mutations in a single gene, CIAS1, appear to be responsible for the auto-

inflammatory syndromes of familial cold urticaria (FCU), Muckle-Wells syndrome, 

and Chronic Infantile Neurological Cutaneous and Articular Syndrome 

(CINCA)/Neonatal Onset Multisystem Inflammatory Disease (NOMID).  FCU is 

characterized by cold induced episodes of fever, urticaria, arthralgias, and 

conjunctivis. Muckle-Wells syndrome is similar, but is not triggered by cold, and 

patients eventually develop sensorineural hearing loss (40).  CINCA/NOMID is 

characterized by very early onset of rash (often at birth), a characteristic 

arthropathy, and involvement of the central nervous system including the sensory 

organs accompanied by recurrent fever and inflammation. (44) 

Both Bechet’s Disease and Inflammatory Bowel Disease can present with 

a recurrent fever pattern (39, 40) 

 
Evaluation of the patient 
 
History 

A thorough history and physical are essential in the evaluation of the 

patient with unexplained fever. Multiple pediatric FUO series indicate that the 

history and physical suggested the final diagnosis in the vast majority of patients 

(1, 2, 5).  A detailed history of the present illness should be elicited including the 

duration, intensity, and pattern of the fever as well as associated symptoms. A 

complete review of systems should be performed with particular attention to 

musculoskeletal symptoms, mucocutaneous manifestations, ocular problems, 

and gastrointestinal symptoms. A history of prior illness, particularly streptococcal 

infection or a severe diarrhea before the onset of symptoms may be an important 
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clue. Travel history, exposure to pets, a complete list of medications, family and 

social history may also provide pertinent information. 

 
Physical Examination 

Physical examination should include vital signs, including blood pressure, 

height and weight plotted on a growth curve and a general gestalt of the patient 

(does the patient appear acutely or chronically ill?). Although weight loss was not 

found to be either a differential or prognostic feature in Pizzo’s FUO series (2), in 

cases of very prolonged or periodic fevers its absence can be reassuring. Eyes 

should be carefully checked.  Formal ophthalmologic evaluation, especially slit 

lamp, is non-invasive and may provide diagnostic clues. The presence of palatal 

vasculitis or apthous ulcers of the nose, mouth, or genital area should be noted. 

Lymphadenopathy and hepatosplenomegaly are non-specific but suggest a 

systemic process. Localized findings such as a new heart murmur may be 

extremely useful in directing further workup. The skin should be carefully 

assessed for petechiae, purpura, nodules, and edema, as well as rashes 

including those distributed on the hand or in photosensitive areas. Each 

peripheral joint should be assessed for swelling, heat, redness, tenderness and 

range of motion. The child’s gait should be observed and the spine checked for 

tenderness and range of motion. Long bones should be palpated for areas of 

tenderness. Muscle weakness is often mistaken for generalized debilitation.  

Formal muscle testing as well as observation of the patient’s ability to get on the 

exam table or sit up from a supine position may detect specific abnormalities. 

 
Laboratory and Radiology 
 
Complete Blood Count (CBC) 
 Although a CBC does not provide diagnostically specific information, it is 

still a useful screening test in the evaluation of a patient with fever and arthritis. 

Leucocytosis, anemia, and thrombocytosis all may indicate systemic 

inflammation, and are commonly present in patients acutely ill  with collagen 
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vascular diseases (CVD). The exception to this is SLE, with which an active 

patient often has leucopoenia, and thrombocytopenia. Differential counts are also 

helpful since most patients with CVD will have a neutrophilic predominance (2).  

Eosinophilia is suggestive of Churg-Strauss vasculitis. A low white blood cell 

count, or thrombocytopenia in a patient without lupus, or neutropenia should 

prompt consideration of leukemia. 

 
Urinalysis  
Urinalysis should always be performed since evidence of nephritis is an 

important clue suggesting SLE or other forms of vasculitis. 

 
Erythrocyte Sedimentation Rate (ESR) 
An elevated ESR is present in most CVD patients with fever (3). This is a highly 

non-specific test, but a normal result in an acutely ill patient makes the diagnosis 

of an inflammatory condition much less likely. If a patient has a high ESR but a 

normal platelet count, leukemia should be considered. 

 

Serum Protein Analysis   
A low albumin and elevated globulin are another non-specific indication of 

inflammation and have been found to be of use in suggesting CVD in some FUO 

series (2, 3). 

 
Immunologic Serology   
As previously discussed, the diagnostic yield of autoantibody tests is low unless 

drawn in the context of findings suggestive of a specific collagen vascular 

disease (28). The ANA is very non-specific and can be positive both in infections 

and in malignancy. 

 
Other   
 Additional testing such as muscle enzymes, LDH, uric acid, infectious 

antibody titers or additional cultures should be directed by specific indications. 
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Plain films of joints are rarely helpful, and in one FUO series, all such studies 

were negative, including those in patients with active juvenile arthritis (3). The 

diagnostic yield of abdominal ultrasound, gallium scans, indium scans, and bone 

marrow biopsies have been shown to be low, except when directed by specific 

indication (4, 45, 46). 

 

Conclusion 
 Five to twenty percent of FUOs in childhood are ultimately determined to 

be caused by a collagen vascular disease.  The most common rheumatic 

diseases to present with fever in childhood are systemic onset juvenile arthritis, 

systemic lupus, and Kawasaki Disease.  In evaluating unexplained fever in the 

context of symptoms suggestive of a rheumatic disorder, detailed history and a 

thorough physical examination yield the most significant information.  Familiarity 

with the clinical presentation of rheumatic diseases and recognition of typical 

disease patterns is essential in guiding laboratory and radiographic investigation 

and in the interpretation of serologic studies. Conditions which may mimic 

rheumatic disorders, such as infection or malignancy, must be considered in the 

differential diagnosis.  Close clinical follow-up and re-evaluation of the patient 

over time may be necessary to establish the diagnosis. 

 

 
 
 
 
REFERENCES 
 
 
1. McClung, H.J., Prolonged fever of unknown origin in children. Am J Dis 

Child, 1972. 124(4): p. 544-50. 
2. Pizzo, P.A., F.H. Lovejoy, Jr., and D.H. Smith, Prolonged fever in children: 

review of 100 cases. Pediatrics, 1975. 55(4): p. 468-73. 
3. Lohr, J.A. and J.O. Hendley, Prolonged fever of unknown origin: a record 

of experiences with 54 childhood patients. Clin Pediatr (Phila), 1977. 
16(9): p. 768-73. 

4. Steele, R.W., et al., Usefulness of scanning procedures for diagnosis of 
fever of unknown origin in children. J Pediatr, 1991. 119(4): p. 526-30. 

 221



5. Chantada, G., et al., Children with fever of unknown origin in Argentina: an 
analysis of 113 cases. Pediatr Infect Dis J, 1994. 13(4): p. 260-3. 

6. Carsons, S.E., Fever in rheumatic and autoimmune disease. Infect Dis 
Clin North Am, 1996. 10(1): p. 67-84. 

7. Cassidy J. and Petty R., Textbook of Pediatric Pheumatology. 4 ed, ed. J. 
Cassidy and R. Petty. 2001: Saunders, W.B.,. 819. 

8. Miller, M.L., et al., Fever of unknown origin. Pediatr Clin North Am, 1995. 
42(5): p. 999-1015. 

9. Mustafa, M.M., et al., Acute hematogenous pelvic osteomyelitis in infants 
and children. Pediatr Infect Dis J, 1990. 9(6): p. 416-21. 

10. Huber, L., Duffy, Yeung, Ditchfield, Laxer D, Cole, Graham, Allen, Laxer 
RM, Chronic recurrent multifocal osteomyelitis: clinical outcomes after 
more than five years of follow-up. The Journal Of Pediatrics, 2002. 
141(August): p. 198-203. 

11. Pinals, R.S., Polyarthritis and fever. N Engl J Med, 1994. 330(11): p. 769-
74. 

12. Nadelman, R.B. and G.P. Wormser, Lyme borreliosis. Lancet, 1998. 
352(9127): p. 557-65. 

13. Feder, H.M., Jr., et al., Early Lyme disease: a flu-like illness without 
erythema migrans. Pediatrics, 1993. 91(2): p. 456-9. 

14. Gottesman, V., Maayan, Lang, Uziel, Sagi, Wolach, Childhood brucellosis 
in Israel. The Pediatric Infectious Disease Journal, 1996. 15(July): p. 610-
615. 

15. Tasova, S., Sahin, Aksu, Osteoarthricular Involvement of Brucellosis in 
Turkey. Clinical Rheumatology, 1999. 18: p. 214-219. 

16. Hayem, F., S. Chacar, and G. Hayem, Bartonella henselae infection 
mimicking systemic onset juvenile chronic arthritis in a 2 1/2-year-old girl. 
J Rheumatol, 1996. 23(7): p. 1263-5. 

17. Al-Matar, M.J., et al., Rheumatic manifestations of Bartonella infection in 2 
children. J Rheumatol, 2002. 29(1): p. 184-6. 

18. Carapetis, J.R. and B.J. Currie, Rheumatic fever in a high incidence 
population: the importance of monoarthritis and low grade fever. Arch Dis 
Child, 2001. 85(3): p. 223-7. 

19. Ahmed, A., Scornik, Wang, She, Poststreptococcal Reactive Arthritis. 
Arthritis & Rheumatism, 1998. 41(June): p. 1096-1102. 

20. Ostrov, B.E., D.P. Goldsmith, and B.H. Athreya, Differentiation of systemic 
juvenile rheumatoid arthritis from acute leukemia near the onset of 
disease. J Pediatr, 1993. 122(4): p. 595-8. 

21. Cabral, D.A. and L.B. Tucker, Malignancies in children who initially 
present with rheumatic complaints. J Pediatr, 1999. 134(1): p. 53-7. 

22. Trapani, S., et al., Incidence of occult cancer in children presenting with 
musculoskeletal symptoms: a 10-year survey in a pediatric rheumatology 
unit. Semin Arthritis Rheum, 2000. 29(6): p. 348-59. 

23. Lindsley, C.B. and J.G. Schaller, Arthritis associated with inflammatory 
bowel disease in children. J Pediatr, 1974. 84(1): p. 16-20. 

 222



24. Passo, M.H., J.F. Fitzgerald, and K.D. Brandt, Arthritis associated with 
inflammatory bowel disease in children. Relationship of joint disease to 
activity and severity of bowel lesion. Dig Dis Sci, 1986. 31(5): p. 492-7. 

25. Dollfus, H., Hofmann, et al, Chronic Infantile Neurological Cutaneous and 
Articular/Neonatal Onset Multisystem Inflammatory Diesease Syndrome. 
Archives of Opthalmology, 2000. 118(October): p. 1386-1392. 

26. White, P.H., Pediatric systemic lupus erythematosus and neonatal lupus. 
Rheum Dis Clin North Am, 1994. 20(1): p. 119-27. 

27. Buoncompagni, A., et al., Childhood systemic lupus erythematosus: a 
review of 30 cases. Clin Exp Rheumatol, 1991. 9(4): p. 425-30. 

28. de Kleijn, E.M., H.J. van Lier, and J.W. van der Meer, Fever of unknown 
origin (FUO). II. Diagnostic procedures in a prospective multicenter study 
of 167 patients. The Netherlands FUO Study Group. Medicine (Baltimore), 
1997. 76(6): p. 401-14. 

29. Pachman, L.M., et al., Juvenile dermatomyositis at diagnosis: clinical 
characteristics of 79 children. J Rheumatol, 1998. 25(6): p. 1198-204. 

30. Pachman, L.M., Juvenile dermatomyositis. Pathophysiology and disease 
expression. Pediatr Clin North Am, 1995. 42(5): p. 1071-98. 

31. Rowley, A.H. and S.T. Shulman, Kawasaki syndrome. Pediatr Clin North 
Am, 1999. 46(2): p. 313-29. 

32. Rowley, Incomplete (Atypical) Kawasaki Disease. Concise Reviews of 
Pediatric Infectious Diseases®, 2002(June): p. 563-566. 

33. Kone-Paut, I., et al., Clinical features of Behcet's disease in children: an 
international collaborative study of 86 cases. J Pediatr, 1998. 132(4): p. 
721-5. 

34. Sakane, T., et al., Behcet's disease. N Engl J Med, 1999. 341(17): p. 
1284-91. 

35 Shetty, A.K. and A. Gedalia, Sarcoidosis in Children. Curr Probl Pediatr, 
2000. May/June: p. 153-176. 

36 Hafner, R. and P. Vogel, Sarcoidosis of early onset. A challenge for the 
pediatric rheumatologist. Clin Exp Rheumatol, 1993. 11(6): p. 685-91. 

37 Fink, C.W. and R. Cimaz, Early onset sarcoidosis: not a benign disease. J 
Rheumatol, 1997. 24(1): p. 174-7. 

38. Miller, L.C., et al., Prolonged fevers of unknown origin in children: patterns 
of presentation and outcome. J Pediatr, 1996. 129(3): p. 419-23. 

39. Majeed, H.A., Differential diagnosis of fever of unknown origin in children. 
Curr Opin Rheumatol, 2000. 12(5): p. 439-44. 

40. John, C.C. and J.R. Gilsdorf, Recurrent fever in children. Pediatr Infect Dis 
J, 2002. 21(11): p. 1071-7. 

41. Thomas, K.T., et al., Periodic fever syndrome in children. J Pediatr, 1999. 
135(1): p. 15-21. 

42. Drenth, J.P. and J.W. van der Meer, Hereditary periodic fever. N Engl J 
Med, 2001. 345(24): p. 1748-57. 

43. Frenkel, J., et al., Mevalonate kinase deficiency and Dutch type periodic 
fever. Clin Exp Rheumatol, 2000. 18(4): p. 525-32. 

 223



44. Aksentijevich, N., Mallah et al, De Novo CIAS1 Mutations, Cytokine 
Activation, and Evidence for Genetic Heterogeneity in Patients With 
Neonatal-Onset Multisystem Inflammatory diesease (NOMID). Arthritis & 
Rheumatisim, 2002. 46(December): p. 3340-3348. 

45. Hayani, A., D.H. Mahoney, and D.J. Fernbach, Role of bone marrow 
examination in the child with prolonged fever. J Pediatr, 1990. 116(6): p. 
919-20. 

46. Buonomo, C. and S.T. Treves, Gallium scanning in children with fever of 
unknown origin. Pediatr Radiol, 1993. 23(4): p. 307-10. 

 
 

 224



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


