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ABSTRACT

Background: Takayasu Arteritis is a systemic inflammatory disease that generally affects the great blood vessels. It has 
predominately been described in the Asian population and primarily affects females, although it ranges all ethnicities and 
can occur in both males and females. In the pediatric population this condition is exceptionally rare, and is only recently 
being described more in depth in the literature.

Case Presentation: A three month old Hispanic female presented with three days of high fever, progressive respiratory 
distress, lethargy, poor feeding, abdominal distension, and a maculopapular rash. Initial laboratory evaluation revealed 
transaminitis, anemia, and leukocytosis with an elevated immature neutrophil percentage. Infectious disease evaluation 
was only positive for enterovirus/rhinovirus via polymerase chain reaction from a nasopharyngeal swab. Early chest radi-

ography showed changes consistent with viral pneumonitis. 

Empiric antibiotics were discontinued after 48 hours after bacterial cultures returned negative; however, the patient 
continued to have significant respiratory distress. Concerns for Kawasaki vasculitis prompted treatment of intravenous im-
munoglobulin; however she remained febrile. Computerized tomography of the chest and abdomen ultimately revealed 
multifocal pulmonary nodules and hepatomegaly. These nodules were later biopsied revealing only inflammatory tissue 
with no microbial pathogens isolated. The patient continued to have persistent waxing and waning fevers despite anti-
pyretic therapy and required high flow oxygen support for respiratory distress. 

A repeat echocardiogram was done three weeks into her course that demonstrated giant coronary artery aneurysms. Fur-
ther magnetic resonance imaging showed large vessel aneurysms and the patient’s presentation fit all diagnostic criteria 
for Infantile Takayasu Arteritis. 

Conclusions: This case teaches a lesson that when a patient’s course follows an atypical or unexpected pattern it can be 
especially important to broaden the differential diagnosis to encompass rarer conditions that may have initially been un-
suspected, and to involve other colleagues early as they can approach a case from a different and new perspective. As a 
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INTRODUCTION

BACKGROUND 

Takayasu arteritis is defined as an inflammatory vasculitis that 
primarily affects the large vessels. Based on the criteria co-
published by the Paediatric Rheumatology European Society 
(PRES), European League against Rheumatism (EULAR) and 
the Paediatric Rheumatology International Trials Organiza-
tion (PRINTO), Takayasu Arteritis (TA) requires evidence of 
abnormalities within the aorta and/or its main branches [1]. 
Major criteria can be visualized via angiography, Computer-
ized Tomography (CT), or Magnetic Resonance Imaging (MRI) 
and consist of aneurysms, narrowing/occlusions, dilatations, 
or wall thickening. These have 100% sensitivity and 99.9% 
specificity when present [1]. In addition to the major criteria, 
1 of 5 minor criteria must be present including: 1) pulse defi-
cits or claudication, 2) four limb blood pressure discrepancy > 
10mmHg, 3) bruits or a palpable thrill, 4) hypertension > 95 
percentile for age, gender, and height percentile 5) elevated 
erythrocyte sedimentation rate (ESR) or C-reactive protein 
(CRP) above normal [1]. Takayasu Arteritis rarely occurs in the 
pediatric population, and often the diagnosis is delayed due 
to non-specific initial symptoms caused by systemic inflamma-
tion [2]. Although the etiology of the disease is unknown, the 
pathophysiology includes chronic, autoimmune inflammation 
causing granulomatous changes to the great arteries. This ul-

timately results in the pathognomonic findings of aneurysms, 
vascular stenosis, and/or dilatation [3]. The condition is pre-
dominantly described in Asian populations, however no eth-
nicity is spared, and overall females are affected at a rate of 
2:1 over males (though it has been reported as high as 8.5:1) 
[3, 4]. Patients classically present between the 2nd and 4th de-
cade of life [4]. The incidence of Takayasu arteritis in the pedi-
atric population is not known, however it is estimated that an-
nually there may be as many as 2.6 cases per million in North 

America and 1 case per million in Europe [3, 5]. 

CASE PRESENTATION

The patient is a three month old Hispanic female who was re-
ferred to a community hospital emergency room by her pri-
mary care physician with three days of cough, congestion, rhi-
norrhea, decreased oral intake and urine output, non-bloody/
bilious emesis, fatigue, tachypnea and persistent fever (TMax 
39.7° C). Parents described development of a new rash that 
waxed and waned with each fever. A full sepsis screen was 
performed including blood, urine and cerebrospinal fluid 
(CSF) studies; and empiric ceftriaxone and gentamicin were 
initiated. She was briefly admitted to this hospital for concern 
of a systemic infectious process and dehydration; however 
required transfer to a tertiary care center pediatric intensive 
care unit (PICU) for progressive respiratory distress.

result of the combined rationale and expertise of many medical professionals, this case revealed an unusual presentation 

of an extremely rare disorder, and this highlights the components of a true interdisciplinary success. 
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Medical history includes premature birth at 34 weeks via cae-
sarean-section, complicated by maternal pre-eclampsia and 
gestational diabetes. She had a nine day neonatal intensive 
care unit (NICU) admission for feeding intolerance and hyper-
bilirubinemia requiring brief phototherapy. Upon discharge 
she was thriving, growing and developing well. The patient 
lives with her parents and two healthy siblings. She did not 
have sick contacts, had not travelled, had no pets, no unusual 
diet, and no exposure to farm animals or environmental water 
sources. Her family is Spanish-speaking only, and their history 
was only significant for a maternal 3rd trimester still-birth of 
unknown cause.

Upon arrival to the PICU, physical exam revealed an irritable 
and febrile infant (T 38.9° C) in moderate respiratory distress 
with inspiratory stridor, coarse breath sounds, decreased aer-
ation bilaterally, as well as a prolonged expiratory phase and 
cough. She was tachycardic with tacky mucus membranes and 
delayed capillary refill. She was also noted to have rhinorrhea, 
congestion, mild conjunctival injection, dry erythematous lips, 
an erythematous hue to her hands and feet, along with pain-
ful, erythematous, hyperpigmented papules and plaques on 
her extremities, chest, abdomen, back and genitals. Her abdo-
men was soft and mildly distended with a liver edge 3cm be-
low the costal margin. Musculoskeletal exam was significant 
for edema of the hands and right wrist. Neurologically, she 
had normal tone and a grossly intact neurological exam with-
out any focal deficits.

Initial laboratory testing showed hypernatremia and a mild 
metabolic acidosis, as well as elevated urine specific gravity 
and positive urine ketones. Metabolic panel revealed transa-
minitis of aspartate aminotransferase (AST) 150 units/L, ala-
nine aminotransferase (ALT) 283 units/L and a hypoalbumin-
emia of 2.5 g/dL. She had a normal ammonia level of 47 μg/
dL, elevated lactate of 2.2 mmol/L, an elevated CRP of 17 mg/
dL, and leukocytosis of 19,000/mm3 with left shift. She also 
had a normocytic anemia with a hemoglobin of 7.1 g/dL. CSF 
profile from outside hospital was normal with glucose 65 mg/
dL, protein 45 mg/dL, WBC 2 cells/µL and RBC 560 cells/µL. 
Blood, urine, and CSF cultures as well as respiratory viral panel 
were pending at this time. Genetics labs including urine or-
ganic acids, plasma amino acids and acylcarnitine profile were 
obtained. 

Additional imaging demonstrated a normal abdominal radio-
graph and an abdominal ultrasound showing an inflamed and 
edematous gallbladder wall with biliary sludging and hepato-
splenomegaly. Echocardiography was obtained at the time of 
admission, and revealed a patent foramen ovale with left to 

right shunting, normal biventricular systolic function, and nor-
mal coronary arteries. 

 In her early PICU course, the patient required high flow na-
sal cannula (8L, FiO2 40%) for stabilization of hypoxia (SaO2 
88%) and respiratory distress. She continued to remain febrile 
and was unable to wean off of high flow nasal cannula. Due to 
anemia she required intermittent transfusions of packed red 
blood cells was and was nutritionally supported via nasogas-
tric tube feeding.

Her initial differential diagnosis included diseases from mul-
tiple clinical categories: 1) Infectious (e.g. sepsis from viral 
or bacterial pathogen with unclear source), 2) Genetics (e.g. 
inborn error of metabolism, storage disease), 3) Rheumatol-
ogy (e.g. infantile Kawasaki Disease, neonatal lupus, Juvenile 
Idiopathic Arthritis), 4) Hematology/Oncology (e.g. infantile 
malignancy, hemophagocytic lymphohistiocytosis). Pulmo-
nary diseases such as interstitial lung disease or anatomical 
airway malformations were also being considered due to her 
respiratory insufficiency. By her fifth day of fever, persistent 
symptoms and worsening laboratory parameters, it was clear 
that she was not a typical patient. This was the beginning of 
what would be a six-week hospital course, which involved in-
terdisciplinary teamwork with thoughtful input from multiple 

subspecialists. 

CLINICAL DECISION MAKING

Given her presentation, an infectious disease work up was pri-
oritized. Blood, urine, and CSF cultures (including fungal and 
viral) were ultimately negative, and her antibiotic regimen 
was appropriately tailored and discontinued as final results 
returned. Her respiratory viral DNA/RNA panel taken at time 
of admission returned positive for rhinovirus/enterovirus. The 
fevers remained continuously elevated (greater than 39.5° C). 

Infectious disease specialists were involved and broadened 
the differential diagnosis to include disseminated enterovirus 
as it has been previously described with similar clinical pre-
sentations [6, 7]. Stool samples did not contain evidence of 
enterovirus as tested by polymerase chain reaction (PCR). In 
continued consultation with specialists, the infectious investi-
gation was expanded over time to include human immunode-
ficiency virus (HIV), cytomegalovirus (CMV), Epstein-Barr vi-
rus (EBV), Bartonella Henslae Parvovirus B19, Herpes Simplex 
Virus (HSV), Respiratory Syncytial Virus (RSV), Histoplasmosis 
sp., Legionella pneumophila, Streptococcus pneumonia, Cryp-
tococcus sp. and M. tuberculosis. All testing was negative. 

As the hospital course evolved Kawasaki’s Disease was highly 
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considered as a plausible explanation for her persistently high 
fevers and physical exam findings. Although she did not meet 
all of the traditional diagnostic criteria of the American Heart 
Association (AHA), in this age group Incomplete/Atypical Ka-
wasaki’s Disease can be diagnosed with 3 of the 5 criteria 
as outlined by the AHA including: fever of ≥ 5 days, cervical 
lymphadenopathy, changes in extremities (peeling or erythe-
ma), polymorphous rash, bilateral conjunctival injection, and 
oropharyngeal mucosal changes [8]. However, these attenu-
ated criteria can be used for diagnosis only upon visualization 
of coronary artery pathology, such as dilation or aneurysms. 

A repeat echocardiogram was performed on day nine of fever 
due to continued concern for Incomplete Kawasaki Disease. 
This study was again within normal limits, but it has been 
shown that coronary artery aneurysms rarely occur prior to 
ten days after the start of fever [8]. Given the severity of symp-
toms and clinical suspicion for this ongoing systemic process, 
she received 2mg/kg of intravenous immunoglobulin (IVIG); 
however did not receive aspirin because of significant throm-
bocytopenia at the time. In consultation with rheumatology 
and cardiology specialists, she received a second dose two 
days later due to persistently high fevers and elevated acute 
phase reactants. With this regimen, she experienced an im-
provement in clinical and laboratory parameters of a systemic 
inflammatory process. Specifically, she had resolution of fever, 
improvement of mucus membrane involvement and skin find-
ings, although there still was some mild periungual desqua-
mation noted. These findings alone, however, do not meet the 
criteria for diagnosis of Kawasaki Disease. Furthermore, she 
never had any notable lymphadenopathy or thrombocytosis. 
Unfortunately, this improvement was transient and within 48 
hours of IVIG her fevers returned and respiratory symptoms 
worsened.

Upon presentation, the patient’s bloodwork reflected an un-
explained anemia with a low reticulocyte count (0.19%). This 
failed to improve spontaneously, and she required multiple 
transfusions in order to avoid symptomatic anemia. In con-
sultation with hematology/oncology specialists, the severity 
and persistence of her anemia was thought to have been due 
to a combination of iatrogenic losses through phlebotomy, an 
age-appropriate transition from fetal to mature hemoglobin, 
possible iron deficiency, and bone marrow suppression from 
a virus, inflammatory process, or medication [9]. Dietary iron 
supplementation was started. 

On arrival her platelet count was within normal limits; how-
ever, over the first week of admission she developed throm-
bocytopenia (nadir 39,000 plts/μL) with oozing from phlebot-

omy and arterial line sites. She also had a coagulopathy with 
a significantly increased partial thromboplastin time (PTT) for 
age. At this time she had been receiving standard dose hepa-
rin for maintenance of an arterial intravenous catheter, and 
concern was raised for heparin induced thrombocytopenia 
(HIT). Heparin was discontinued and platelet and fresh frozen 
plasma transfusions were initiated. Anti-body testing for HIT 
was ultimately negative. Bone marrow biopsy was not recom-
mended at this time and the thrombocytopenia and anemia 
eventually normalized.

Based on her symptoms including feeding intolerance, severe 
respiratory distress, metabolic acidosis, hepatosplenomegaly 
and lack of improvement with IVIG, an inborn error of me-
tabolism was suspected as a rare but possible explanation for 
her condition. Further, there was a suspicious family history 
of third trimester fetal loss of unclear cause. Initial ammonia 
on admission was within normal limits, and serum lactate was 
slightly elevated. Urine organic acids, plasma amino acids, and 
an acyl-carnitine profile were sent at admission and eventual-
ly returned within normal limits. A work-up for mucopolysac-
charidosis – specifically Gaucher’s disease – was completed, 
but glucocerebrosidase activity was within normal levels and 
ultimately ruled out this diagnosis. It has been shown that in 
addition to vague systemic symptoms, this presentation could 
be consistent with neonatal lupus specifically causing hepa-
tobiliary disease with resultant cholecystitis, transaminitis, 
hepatomegaly, and jaundice [10]. Thrombocytopenia has also 
been shown to occur by maternal circulating auto-antibodies, 
although this is rare [11]. In addition, there is a wide range of 
dermatologic manifestations, but these usually occur in sun-
exposed areas [12]. Finally, this patient did not have any evi-
dence of heart block or other cardiac manifestations that are 
often associated with, and characteristic of, neonatal lupus 
[13]. Anti-Rho and Anti-La antibody testing for this child were 
obtained and returned negative, also ruling out this condition.

Throughout her admission the patient was requiring high flow 
nasal cannula and required a significant amount of support 
(6-8L at 30-40%). Multiple weaning attempts were made, 
however she did not tolerate a lower level of flow or oxygen. 
Serial chest radiographs were obtained and showed no signifi-
cant changes except for varying degrees of patchy atelectasis 
that resolved with increased high flow nasal cannula. A high 
resolution CT scan of the chest of revealed bilateral, multifocal 
pulmonary nodules of varying sizes in a random distribution ( 
> 20 nodules, the largest of which measured 1.01 cm in diam-
eter) (See Figure 1). 
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Figure 1: Patient’s CT Scan showing scattered bilateral, multifocal pulmonary nodules of varying sizes in random distribution throughout 
all lung fields (> 20 nodules). Largest nodule measures 1.01cm diameter.
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It has been reported that pulmonary nodules can arise in Ka-
wasaki’s Disease; and this was reconsidered given her still per-
sistent fevers and initial constellation of signs and symptoms 
[14, 15]. A biopsy of a lung nodule was performed via CT guid-
ance. The acquired tissue sample was small and contained 
large amounts of fibrous tissue. Histopathologically, only a 
small sample was isolated, which showed only inflammatory 
cells and connective tissue. Further, it did not grow any fungi, 
M. tuberculosis, or other bacteria in culture. An open surgical 
biopsy was planned due to the paucity of tissue and lack of 
clinical improvement, 

Repeat echocardiographic imaging was obtained prior to a 
planned open surgical biopsy to re-evaluate cardiac function 
and for sequelae of Kawasaki Disease or other vasculitides. 
Echocardiogram #3 was abnormal with findings including 
multiple giant coronary artery aneurysms. All specialists were 
informed, and her surgical excisional biopsy was cancelled. 
Although coronary artery disease was now identified, it was 
felt given her persistent illness course with refractory fever 
despite IVIG, extensive pulmonary involvement, thrombocy-
topenia, coagulopathy and intra-abdominal findings that she 
still did not meet accepted criteria for the Incomplete Kawa-
saki Disease. There was significant concern for more diffuse 
vascular involvement, so a magnetic resonance angiogram 
was recommended. This study showed extensive, bilateral 
and diffuse involvement of the patient’s coronary, medium- 
and large-sized arteries. [Please see Figure 2 for detailed de-
scription]. According to discussion with multiple rheumatol-
ogy experts at various institutions and the criteria listed by 
EULAR, PRINTO, and PRES, these large vessel findings, secured 
the diagnosis of Infantile Takayasu Arteritis (i-TA)[1].

Figure 2: A-C. The largest coronary aneurysms measure 11mm x 8mm 
x 7mm at the origin of the left anterior circumflex artery, with beaded 
psuedoaneurysms (up to 8.6mm diameter) of the left main and proximal/
mid left anterior descending artery. D. There are multiple bilateral an-
eurysms involving the subclavian, axillary and proximal brachial arteries 
and their branches (the largest on each side measuring 20mm length x 
7mm diameter). The common, right and left iliac arteries are attenuated 
in caliber, with a focal aneurysm of the proximal left common iliac artery. 
Aortic disease involves narrowing of the suprarenal abdominal aorta (as 
thin as 2.4mm below the renal arteries) with aortic wall thickening and 
increased signal enhancement suggestive of aortitis with possible early 
aneurysm formation.

High dose IV methylprednisolone was administered, along 
with a one-time dose of infliximab. In addition, lovenox, clopi-
dogrel, and aspirin therapy were initiated to prevent cata-
strophic thrombosis of the coronary artery aneurysms. Short-
ly after treatment the patient’s medical trajectory changed 
towards recovery. Her respiratory symptoms resolved, as 
evidenced by ability to steadily wean from high flow nasal 

A
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cannula to room air within the next week. Other clinical and 
laboratory markers of systemic illness normalized. Feeding in-
tolerance improved to full oral feeds. Once appropriate, she 
was transferred from the PICU to the general pediatric ward. 
She remained stable for the subsequent two days and after 
over 6 weeks of admission to the hospital, was discharged 
home with her family.

DISCUSSION 

Although TA is generally considered a disease of the great 
blood vessels, other case reports have demonstrated coronary 
artery involvement while still meeting the criteria for Takayasu 
Arteritis. However; similar to this case, there have been mul-
tiple reports of i-TA causing both coronary artery stenosis and 
aneurysms [4, 16, 17]. There are also been reports of coronary 
involvement in pediatric polyarteritis nodosa and, of course, 
as the ever feared complication of Kawasaki disease [8, 18-
20]. The diagnosis of Infantile Takayasu Arteritis was given in 
this case based on the criteria laid forth by three major rheu-
matalogical societies [1]. In addition, she did not fit all criteria 
established by the American Heart Association for the diagno-
sis of Incomplete Kawasaki Disease, and was missing key fea-
tures such as cervical lymphadenopathy and thrombocytosis 
[8]. Moreover, she did not sustain a prolonged response to 
IVIG as is often expected with Incomplete Kawasaki Disease. 
At this time is in unclear if there is any true difference between 
Infantile Takayasu Arteritis and Kawasaki Disease or rather a 
spectrum of inflammatory vasculidites. There are overlapping 
findings affecting various sized blood vessels in both diseases, 
and until further investigation is completed on the etiology of 
each condition, this will only remain as speculation.

It should be noted that pulmonary nodules have been de-
scribed in other vasculitides including Kawasaki Disease [21, 
22]. There are few examples in the literature that cite this and 
only two that investigated the histopathology of pulmonary 
nodules in Kawasaki Disease; none are published on these 
findings in Takayasu Arteritis. One highly referenced case se-
ries showed via biopsy and pathological staining that these 
lesions consisted of predominantly mononuclear cells and fi-
broblastic tissue. In addition, the vascular walls had invasion 
of IgA plasma cells within the myointima and adventitia [14]. 
Another review also reported that CD4 T-lymphocytes, B cells, 
and macrophages are also at fault for some of the vascular 
abnormalities seen in these conditions [23].

To date there have not been any comparative therapeutic tri-
als for treatment of pediatric TA. This is largely due to the rar-
ity of this disorder. However, there exists a number of treat-

ment protocols used for this condition based on management 
of other pediatric rheumatologic disorders. Many are targeted 
at reducing systemic inflammation, and contain a combina-
tion of steroids, methotrexate, and more recently, other im-
munomodulatory medications such as TNF inhibitors [2, 5]. In 
some severe cases cyclophosphamide has also been utilized 
with varying affects [2, 5]. More research is needed in order 
to characterize the safest and most efficacious therapies. This 
patient responded very rapidly to anti-TNF medication with 
resolution of systemic inflammatory symptoms. These results 
have been demonstrated with similar outcomes in other case 
reports and series [3, 4, 24, 25].

CONCLUSION 

Overall, this patient represents an unusual presentation of a 
rare disease. Diagnosis was initially difficult due to her non-
specific presentation including persistent respiratory insuffi-
ciency, systemic inflammatory response syndrome, and feed-
ing intolerance. Atypical mucocutaneous findings, concurrent 
rhinovirus/enterovirus infection, and pulmonary nodules sig-
nificantly complicated the clinical picture and delayed diagno-
sis; as is common with this rare pediatric condition. Through a 
very thoughtful interdisciplinary approach involving multiple 
specialty teams, a systematic evaluation was developed that 
ultimately revealed her rare diagnosis of Infantile Takayasu 
Arteritis. 
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