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CLINICAL CARE CONUNDRUMS

Getting Warmer
The approach to clinical conundrums by an expert clinician is revealed through the presentation of an actual patient’s case in an 
approach typical of a morning report. Similarly to patient care, sequential pieces of information are provided to the clinician, who is 
unfamiliar with the case. The focus is on the thought processes of both the clinical team caring for the patient and the discussant.

This icon represents the patient’s case. Each paragraph that follows represents the discussant’s thoughts.
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A 3-month-old otherwise healthy, immunized female 
presented to clinic with 2 days of intermittent low-

grade fevers (maximum, 100º F), decreased oral intake, 
and sleepiness. Her pediatrician noted a faint, maculopap-
ular rash on her trunk and extremities with mild conjunc-
tival injection bilaterally that appeared that day, according 
to her mother. The infant otherwise appeared alert, 
well-hydrated, and without respiratory distress. She had 
no history of sick contacts or recent travel. She was pre-
scribed amoxicillin for empiric treatment of a possible bac-
terial sinusitis or pharyngitis, despite a negative rapid strep 
antigen test. 

At this age, multiple conditions can cause rashes. Given that 
this is early in the course of illness, without focal symptoms 
but with low-grade fevers, the initial differential diagnosis 
is broad and would include infectious, rheumatologic, and 
hematologic-oncologic etiologies, although the latter would 
be less likely. While the patient’s mother reports decreased 
oral intake, the fact that the patient is alert and appears hy-
drated is encouraging, suggesting time to observe and see if 
other symptoms present that may assist in elucidating the 
cause. The history of increased sleepiness warrants further 
investigation of meningeal signs, which would point to a 
central nervous system infection. 

While streptococcal infection is possible, it would be un-
common at this age. The patient would have a higher fever 
and focal infection, and the rash does not appear consistent 
unless it was described as “sandpaper” in feel and appear-
ance. A negative rapid strep test, while not sensitive, further 
supports this impression. A low-grade fever and rash would 
be consistent with a viral syndrome and, given the conjunc-
tival injection, adenovirus, cytomegalovirus, rhinovirus, and 
Epstein Barr virus (EBV) are possibilities. Without ocular 

discharge, bacterial conjunctivitis would be unlikely. An-
other consideration would be Kawasaki disease, though it 
would be too early to diagnose this condition since at least 
5 days of fever are required. Next steps include a detailed 
physical examination, looking for other focal signs such as 
swelling or desquamation of hands and feet, lymphadenop-
athy, strawberry tongue, and mucositis. Rather than empir-
ically starting antibiotics, it would be more reasonable to 
observe her with close outpatient follow-up. The patient’s 
family should be instructed to monitor for additional and/or 
worsening symptoms, further decreased oral intake, signs of 
dehydration, or changes in alertness.

At home, the patient completed 5 doses of amoxicillin 
but continued to be febrile (maximum, 102.6º F). She 

was taken to a local emergency department on day 6 of her 
illness. She had worsening conjunctival injection and pro-
gression of the rash, involving the palms and soles. She 
was noted to have edema of hands and feet without des-
quamation (Figure 1). She had no oral mucous membrane 
changes and no cervical lymphadenopathy. Cerebrospinal 
fluid (CSF) was unremarkable, and empiric treatment 
with intravenous (IV) ceftriaxone was initiated. Complete 
blood count was notable for a white blood cell (WBC) 
count of 18.9 k/μL (normal range, 6.0-17.0); hemoglobin, 
7.6 g/dL (normal range, 10-13); mean corpuscular vol-
ume, 84 (normal range, 74-108); and platelet count, 105 
k/μL (normal range, 150-400). A peripheral blood smear 
revealed no abnormal cells. C-reactive protein (CRP) was 
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2017 Society of Hospital Medicine DOI 10.1002./jhm.2675 FIG. 1. Fine, erythematous, blanching maculopapular rash involving the palms 

and the soles with associated edema. 
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elevated at 6.5 mg/dL (normal range, 0.0-0.6). She was 
admitted for further management.

Infection remains on the differential diagnosis given the 
elevated WBC count. Since the patient has completed a 
reasonable course of antibiotics, a bacterial infection would 
be less likely but not fully excluded. The cultures obtained 
would be helpful if they become positive, but given that the 
patient has been on antibiotics, a negative culture may rep-
resent partial sterilization and would not rule out infection. 
A viral infection continues to be high on the differential, 
but one would expect that symptoms and fever would have 
begun to abate. The normal peripheral blood smear makes a 
hematologic disorder less likely.

Kawasaki disease has risen on the differential with 5 days of 
fever surpassing 102º F. She has 3 of 5 primary clinical crite-
ria, including conjunctival injection, rash, and edema of the 
hands and feet. Desquamation of the peripheral extremities 
would not be expected until the convalescent phase. A diag-
nosis of typical Kawasaki disease would require a fourth criteri-
on, either oral mucous membrane changes or cervical lymph-
adenopathy. She meets the criteria for atypical or incomplete 
Kawasaki disease, which requires only fever for at least 5 days, 
elevated CRP, and 2 or 3 additional clinical criteria. She also 
meets supplemental laboratory criteria with an elevated WBC 
count greater than 15,000/μL, normocytic and normochro-
mic anemia for age, and elevated CRP. Urinalysis positive for 
pyuria or serum albumin less than 3 g/dL would lend further 
support but is not necessary. Fever of 7 or more days in a child 
less than 6 months old without other explanation would also 
increase the likelihood of incomplete Kawasaki disease. Ad-
mission to the hospital, treatment with IV immunoglobulin 
(IVIg), and echocardiography to evaluate for typical cardiac 
involvement (eg, aneurysms, coronary arteritis, and pericardi-
al effusion) are the appropriate next steps.

The patient was diagnosed with atypical Kawasaki 
disease. A transthoracic echocardiogram was normal 

on admission. On day 7 of her illness, she was treated with 
1 dose of IVIg at 2 g/kg and high-dose aspirin at 100 mg/
kg per day in divided doses. Despite this treatment, she 
continued to be febrile and was given a second dose of 
IVIg on day 9. Her fevers persisted.

In Kawasaki disease, persistent fever is concerning for long-
term sequelae, including coronary artery aneurysms. Con-
tinued treatment is reasonable. After 2 doses of IVIg with 
a cumulative dose of 4 g/kg, it is prudent to switch therapy 
to IV methylprednisolone 30mg/kg with repeated doses as 
needed for up to 3 days should her fevers persist.

Her blood culture was negative. EBV serology, en-
terovirus polymerase chain reaction, and viral cul-

tures were negative. Chest radiography on day 9 was nor-
mal. Abdominal ultrasonography on day 10 showed 
hydrops of the gallbladder. 

The patient was started on IV corticosteroids on day 11 
with resolution of her fevers and improvement in her rash. 
A repeat echocardiogram revealed new findings of dilated 
left main, left anterior descending, and right coronary ar-
teries. On day 13, a steroid wean was attempted because 
she had remained afebrile for more than 48 hours, but the 
wean was halted due to recurrence of fevers and rash. Her 
high-dose aspirin was reduced to 81 mg PO daily on day 
14, and she was started on enoxaparin injections.

It is unusual for Kawasaki disease not to respond to 2 doses 
of IVIg, followed by corticosteroids. As such, the differential 
diagnosis must be revisited. The findings of coronary artery 
dilation, prolonged fever, and rash corroborate the diagno-
sis of Kawasaki disease, although this could be an atypical 
presentation of another vasculitis. Systemic onset juvenile 
idiopathic arthritis usually affects children at 2 to 5 years 
old and is, therefore, less likely. Henoch-Schönlein purpura 
manifests with a rash but is often associated with diarrhea. 
There does not appear to be objective evidence of polyar-
teritis nodosa, although biopsy or angiography would be re-
quired to make this diagnosis. Hydrops of the gallbladder is 
an over-distention of the organ filled with watery or mucoid 
content. While hydrops can be noninflammatory and seen 
in gallstone disease, it can also occur in vasculitides. Despite 
the reassuring serologies, false negative results are possible. 
Thus, these viral infections are not eliminated, but they are 
less likely. Given the echocardiogram findings and contin-
ued concern for atypical Kawasaki disease, high-dose aspirin 
should be continued. It is reasonable to consider rheumatol-
ogy consultation for assessment and recommendations as to 
length of steroid treatment and/or alternative interventions.

Pediatric cardiology was consulted. Repeat echocar-
diogram on day 16 showed an increase in the size of 

her coronary artery aneurysms, and her fevers persisted. 
Computed tomography scan of the abdomen and pelvis 
with contrast, obtained to further evaluate for a source of 
infection, was unremarkable. 

The patient was transferred to a tertiary care institu-
tion on day 19, at which time she remained on aspirin, 
enoxaparin, and oral corticosteroids. On arrival, her tem-
perature was 101.3º F, heart rate 225 beats per minute, 
and respiratory rate 57 breaths per minute. She was fussy 
with bilateral conjunctivitis and a maculopapular rash in-
volving palms, soles, and right infraorbital region. Labora-
tory studies were significant for a WBC count of 30.3 k/
μL; hemoglobin, 10.9 g/dL; platelets, 106 k/μL; and CRP,  
8.3 mg/dL.

Pediatric rheumatology was consulted on day 20. The 
patient was treated with 3 days IV pulse-dose methylpred-
nisolone at 30 mg/kg daily. Her fevers resolved, although 
her CRP level remained elevated. She was treated with 1 
dose of infliximab 10 mg/kg IV on day 24, followed by 1 
dose of anakinra 15 mg subcutaneously on day 27 due to 
persistently elevated CRP. 
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The symptoms and diagnostic evaluation remain most con-
sistent with atypical Kawasaki disease. Her tachycardia and 
tachypnea are likely driven by her fever and fussiness, and 
should be followed closely. The elevated WBC is likely a 
consequence of the steroids and demargination of neutro-
phils. The elevated and increasing CRP is a marker of acute 
inflammation. The adage “treat the patient, not the num-
bers” comes to mind, because it is reassuring that the pa-
tient’s overall clinical picture seems to be improving with 
resolution of her fevers. However, further discussion with 
the pediatric rheumatology consultant is prudent, specifi-
cally regarding the significance of the persistently elevated 
CRP, refinement of the differential diagnosis including the 
potential for other vasculitides and appropriate evaluation 
of such, as well as recommendations for further treatment.

The patient was noted to have ongoing fevers. Based 
on reports of success with cyclophosphamide in re-

fractory Kawasaki disease, she was treated with 2 doses at 
60 mg IV per dose starting on day 28. Her CRP level de-
creased. Cardiology and rheumatology consultants recom-
mended magnetic resonance imaging/magnetic resonance 
angiography of the chest, abdomen, and pelvis with and 
without contrast. These studies revealed dilation of the 
axillary and brachial arteries (Figure 2).

The response to cyclophosphamide confirms an autoim-
mune/inflammatory process. The imaging results and pat-
tern are most consistent with either Kawasaki disease or 
polyarteritis nodosa. Therefore, rheumatology’s input will be 

invaluable with regard to which diagnosis is most likely, ad-
ditional diagnostic testing, and appropriate medical regimen 
and follow-up plans. 

Systemic extracoronary vascular inflammation on im-
aging and the refractory nature of the patient’s disease 

process, despite appropriate treatment for Kawasaki dis-
ease, led to the diagnosis of childhood polyarteritis nodosa 
(PAN). The patient was discharged home and closely fol-
lowed in rheumatology clinic. Her most recent outpatient 
visit 1 year after the initial onset of her illness showed no 
further fevers or rashes, normal inflammatory markers, 
and stabilization of her coronary aneurysms on daily main-
tenance azathioprine.

DISCUSSION
Fever with an accompanying rash is a common issue in chil-
dren. The extensive differential diagnosis includes infectious 
diseases, rheumatologic disorders, and medication reactions 
(Table 1). A thorough history and physical examination are 
essential in guiding the physician toward the proper diag-
nosis and management. Important information includes 
patient age, season, associated symptoms, exposure to sick 
contacts, travel history, host immune status, and immuniza-
tion history. Fever duration and pattern must be elicited, as 
should features of the rash, including temporal relationship 
to the fever, distribution, progression, and morphology.1 

When unexplained fever persists for 5 days or more in the 
pediatric patient, the diagnosis of KD must be suspected. 
KD is an acute, febrile, primary systemic vasculitis affecting 
small- and medium-sized vessels, with a predilection for cor-
onary arteries.2 KD affects younger children, with approxi-
mately 85% of cases occurring in children under 5 years old. 

FIG. 2. Tortuous and aneurysmal dilation of the right proximal brachial artery 

(Arrow 1) and axillary artery (Arrow 2), and probable left axillary dilation (Arrow 3).  

TABLE 1. Common Causes of Fever with 
Accompanying Rash in Children

Viral infections Measles

Rubella

Roseola (human herpesvirus 6 and 7)

Erythema infectiosum (parvovirus)

Epstein-Barr virus

Cytomegalovirus 

Other nonspecific viral illnesses

Bacterial infections Scarlet fever

Lyme disease

Rocky Mountain spotted fever

Rheumatologic disorders Acute rheumatic fever

Systemic juvenile idiopathic arthritis

Kawasaki disease

Polyarteritis nodosa

Henoch-Schönlein purpura

Medication reactions Erythema multiforme

Stevens-Johnson syndrome/toxic epidermal necrolysis 

Drug reaction with eosinophilia and systemic symptoms (DRESS) 
syndrome
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KD has a higher incidence in Asian populations, suggesting 
a possible genetic predisposition.3 The etiology of KD is not 
well understood, but infection and immune dysregulation 
have been proposed as contributing factors. KD is the lead-
ing cause of acquired heart disease in developed countries.2 

The diagnosis of KD is made clinically (Table 2). Atypical 
KD is considered in patients with at least 5 days of fever but 
only 2 or 3 clinical criteria. Supportive laboratory findings 
include elevated inflammatory markers, anemia, neutrophil-
ia, abnormal plasma lipids, low albumin, sterile pyuria, CSF 
pleocytosis, and elevated serum transaminases. Two-dimen-
sional echocardiography should be performed in all children 
with definite or suspected KD at the time of diagnosis, 1 to 2 
weeks later, and 6 weeks following discharge for evaluation 
of the coronary arteries, left ventricular function, and valve 
function. The American Heart Association recommends 
follow-up echocardiography at 1 year in children without 
coronary vessel involvement.4

Treatment is aimed at minimizing inflammation and coro-
nary artery involvement, and should be initiated promptly.5 
Therapy includes a single infusion of high-dose IVIg and as-
pirin;6,7 the latter is initially provided at high anti-inflam-
matory doses, followed by lower antithrombotic doses once 
fever and laboratory markers have resolved.2 Aspirin can be 
discontinued if there is no evidence of coronary involvement 
at the 6-week follow-up echocardiogram.5 A second dose of 
IVIg is given within 48 hours for refractory cases, defined as 
persistent fever following the first dose of IVIg.4 Fifteen per-
cent of children have refractory illness, and refractory KD 
is associated with a higher risk of coronary artery lesions.5 
Additional agents that suppress immune activation and cy-
tokine secretion contributing to KD pathogenesis have been 
studied. Corticosteroids inhibit phospholipase A, an enzyme 
required for production of inflammatory markers.8 Infliximab, 

a tumor necrosis factor-alpha inhibitor, has been shown to 
reduce duration of fever and length of hospital stay.8,9 Anak-
inra, an interleukin-1 receptor antagonist, has been shown to 
decrease fever duration and prevent progression of vascular 
injury in cases of refractory KD.10 There is, however, a lack of 
sufficient evidence and consensus on best practice.8-10

If inflammation, evidenced by fever, elevated inflammato-
ry markers (such as erythrocyte sedimentation rate, CRP), or 
vessel involvement on imaging, persists or worsens despite 
standard therapy, physicians should seek alternative diagno-
ses. This patient’s extracoronary vascular inflammation and 
favorable response only to cyclophosphamide led to the di-
agnosis of systemic PAN. Like KD, PAN is a multi-system 
vasculitis affecting small- and medium-sized vessels. Unlike 
KD, PAN is rarely seen in children.11 Historically, PAN was 
thought to represent an extreme fatal end of the KD spec-
trum. Today, PAN is accepted as a separate entity. Clinical 
features and histological findings often overlap with KD, 
creating a diagnostic dilemma for providers.12

At the onset of illness, clinical features of systemic PAN 
may include recurrent fever, weight loss, and myalgia, with 
gradual progression to multi-organ system involvement. 
Laboratory assessment reveals elevated inflammatory mark-
ers and leukocytosis. Thrombocytosis, anemia, proteinuria, 
and hematuria may be present. A positive antineutrophil cy-
toplasmic antibody is rare in PAN and should raise suspicion 
for a microscopic polyangiitis, which is distinguished from 
PAN by small vessel involvement only. When compared to 
KD, cardiac vessel involvement in PAN is more variable.11 
Diagnostic criteria for childhood PAN are listed in Table 2.13

Treatment of PAN is aimed at inducing remission with 
high-dose steroids and cyclophosphamide. Maintenance of 
remission is achieved using low-dose steroids and azathio-
prine.11 Total duration of treatment averages 2 to 3 years, 
with a minimum of 18 months.14 Plasma exchange has been 
used in severe, life-threatening cases.11 Prognosis for children 
with PAN is more favorable compared to adults with PAN, 
in whom the mortality rate is as high as 20% to 30%, even 
with aggressive treatment. In 1 multicenter study of child-
hood and adolescent PAN, overall mortality was 1.1%.15 

This patient initially presented with findings consistent 
with KD. As her inflammatory markers remained elevated 
and fevers persisted, her physicians appropriately reconsid-
ered the etiology of her symptoms, thereby “getting warmer” 
in the search for the correct diagnosis of systemic PAN, a 
rare disease and a separate entity from KD. Recognizing the 
overlapping and distinct clinical features of each entity can 
promote more timely and appropriate selection of therapy, 
thereby minimizing clinical manifestations and complica-
tions associated with each vasculitis. 

KEY TEACHING POINTS
•	KD and childhood PAN are disseminated vasculitides af-

fecting small- and medium-sized vessels. Although they 
are distinct entities, KD and PAN exhibit overlapping 
clinical and pathological features that make appropriate 

TABLE 2. Diagnostic Criteria of Kawasaki Disease 
and Childhood Polyarteritis Nodosa

Kawasaki Disease

Fever of at least 5 days’ duration plus at least 4 of the following:

• Polymorphous exanthema

• Bilateral conjunctival injection with limbic sparing

• Cervical lymphadenopathy >1.5 cm in diameter

• Lip and oral cavity changes (erythema, cracked lips, strawberry tongue)

• Extremity changes (erythema of palms and soles, edema, later desquamation)

Childhood Polyarteritis Nodosa

Biopsy showing small- and medium-sized artery necrotizing vasculitis or aneurysms  
or occlusions on angiography plus at least 1 of the following: 

• �Skin involvement (livedo reticularis, nonspecific vasculitis lesions, tender subcutaneous nodules)

• Myalgia or muscle tenderness

• Mononeuropathy or polyneuropathy

• Systemic hypertension

• �Renal involvement (proteinuria, hematuria, red blood cell casts, or GFR <50% normal value  
for age)

NOTE: Abbreviation: GFR, glomerular filtration rate.
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diagnosis and treatment challenging.
•	In cases of refractory KD, alternative diagnoses should be 

considered. 
•	Recognizing the individual features of both entities is 

imperative because treatment differs: KD is treated with 
high-dose aspirin and IVIg; corticosteroids and immuno-
suppressive agents are used to treat PAN.

Disclosure: Nothing to report.
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