
children

Case Report
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Abstract: Kawasaki disease (KD) is a self-limited systemic vasculitis, most often occurring in children
1–5 years old. It has a 2% recurrence rate and is associated with coronary aneurysms (CA), which can
develop within two weeks of onset. A 25% increased risk is noted in patients who are recalcitrant to
treatment. We describe a patient with recurrence of KD three times, approximately four years apart.
A 10-year-old female with two previous episodes of KD, at 11 months and five years of age), in which
she met five out of five criteria for KD and had no coronary involvement, presented with 15 days
of fever, conjunctivitis and mucocutaneous changes. Infectious work-up was negative, and she was
diagnosed with incomplete KD meeting three out of five criteria. An echocardiogram (ECHO) on day
12 revealed dilation of the right coronary artery (RCA) and left coronary artery (LCA). Treatment
with intravenous immunoglobulin (IVIG) and high-dose aspirin was started at an outside hospital.
After transfer, serial ECHOs showed evolving coronary aneurysms, left anterior descending (LAD)
z-score + 8.2 and RCA z-score + 4.0. She received 10 mg/kg infliximab (day 18) and began clopidogrel.
A cardiac MRI (day 20) demonstrated progression of the LAD aneurysm, with a z-score + 13, and
warfarin was started. To our knowledge, this is the first report of recurrent KD occurring three times
at ~ 5 year intervals.
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1. Introduction

Kawasaki disease (KD) is a self-limited systemic vasculitis, typically occurring in children
1–5 years of age. The exact etiology of KD is not known. While there is data to support an infectious
trigger in a genetically predisposed individual, no specific infectious triggers or definitive genetic
markers have been clearly identified [1].

The diagnosis of complete KD is based on the presence of ≥5 days of fever and four of
the five principal clinical features. These features include bilateral bulbar conjunctivitis without
exudate, erythema and cracking of lips and/or strawberry tongue, rash (maculopapular or diffuse
erythroderma), hand and foot erythema and edema, and unilateral cervical lymphadenopathy [2].
KD has a 2% recurrence rate, and recurrence is usually within the first year [2]. Generally, coronary
aneurysms develop within two weeks of disease onset and are diagnosed with an ECHO. Coronary
changes (z-score ≥ 2.5) can be seen in these patients, most commonly occurring in the left anterior
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descending (LAD) or right coronary artery. The development of coronary aneurysms raises clinical
suspicion for the diagnosis of KD.

Patients with incomplete or atypical KD do not present with all the classic clinical features.
Individuals with incomplete KD have delayed diagnosis and an increased risk of developing coronary
artery abnormalities. Prolonged fever is sometimes the exclusive clinical finding in an atypical
presentation, while some may have subtle clinical findings, such as a rash or conjunctivitis that is
fleeting at the time of presentation. Because of the fluctuating symptoms, the history is a critical part of
the diagnostic algorithm. Secondary to delays in diagnosis, these atypical cases have a 25% increased
risk of developing coronary aneurysms [2]. In addition, these cases may be refractory to treatment due
to the progression of disease prior to diagnosis.

This case illustrates that although KD occurs more often in infants and toddlers, it can occur later
in life, and with the recurrence of disease one can have new coronary changes.

2. Case Summary

A ten-year-old female presented with 10 days of fever, nonpurulent conjunctivitis and
mucocutaneous changes (strawberry tongue and cracked lips) with a negative infectious workup,
leading to a diagnosis of incomplete KD meeting three out of five clinical criteria. She had previously
had classic KD, meeting five out of five clinical criteria, on two previous occasions. These occurred at
11 months and five years of age. No coronary abnormalities were identified by ECHO during the first
two episodes. She was followed by a cardiologist until one year after her second episode, at which
time she was discharged from cardiology follow-up. During her third episode of KD, an ECHO was
performed on day 12 of the fever, which revealed dilation of the right coronary artery (RCA) and left
coronary artery (LCA). She was then treated with IVIG (2 g/kg) and high-dose aspirin (ASA) at the
outside hospital, on day 13 of illness. She was transferred to our institution on day 14.

Upon arrival to our institution she did not have hypertension, fever, or tachypnea and was
saturating well on room air. Her exam was unremarkable, with normal cardiac rate and rhythm, clear
lungs, and normal bowel sounds without any distention, tenderness or organomegaly. On examination,
she had no rash, and had full range of motion of all joints without effusions.

Her initial labs upon arrival showed evidence of thrombocytosis, acute inflammation (CRP 3.2),
and normal cardiac function, and normal troponin and BNP. She did not demonstrate features of
macrophage activating syndrome/secondary hemophagocytic lymphohistiocytosis and had normal
ferritin, fibrinogen, and triglycerides. Her elevated ESR was expected status post IVIG infusion.
The infection workup for tuberculosis, cytomegalovirus, Epstein–Barr virus, human herpesvirus 6,
parvovirus B19, and respiratory viral panel were all negative. After initial evaluation, multiple serial
ECHOs (every 1–2 days) were performed, which showed evolving coronary ectasia, with a left anterior
descending artery (LAD) z-score + 8.2 and RCA z-score + 4.0. She received 10 mg/kg infliximab on day
18 of illness, and began clopidogrel (in addition to aspirin). Because of concern regarding the enlarged
proximal coronaries and difficulty visualizing her distal arteries, a cardiac MRI was performed. These
images demonstrated a giant aneurysm of the distal LAD, z-score + 13.3 (Figure 1). The location of
this aneurysm was difficult to visualize by ECHO because of its distal position. After diagnosis of a
giant coronary aneurysm, anticoagulation was altered to include heparin, as a bridge to therapeutic
warfarin doses.

Given our patient’s atypical KD presentation at an older age, it was important to consider other
etiologies. Takayasu arteritis was ruled out, as she had normal four-extremity blood pressures and a
normal MRA of the chest, abdomen and pelvis. In addition, she had no symptoms of hypertension,
rash, neuropathy, muscle involvement, or renal involvement to suggest polyarteritis nodosa (PAN).
An interventional radiology angiogram during her acute illness was not performed because of her lack
of PAN systemic symptoms. Furthermore, her response to infliximab therapy with resolution of KD
stigmata/fever was reassuring, and subsequent improvement was noted in her coronary abnormalities
over time. A repeat cardiac MRI (Figure 1) nine months later showed resolution of the coronary
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aneurysms and lingering ectasia in RCA and left main coronary artery (LMCA), with vessel wall
thickening present in both. She was weaned off warfarin and transitioned to aspirin and Plavix.Children 2018, 5, x FOR PEER REVIEW  3 of 5 
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Figure 1. Comparison of initial cardiac MRI upon presentation and repeat cardiac MRI about 8 
months later. (a) Three-dimensional cardiac MRI. This image demonstrates the aneurysm of left 
anterior descending coronary artery (LAD) which is classified as a giant aneurysm with a z-score of 
13. The circle shows the beading of the LAD secondary to aneurysms. (b) Repeat MRI showing 
improvement of the LAD. 

3. Discussion 

To our knowledge, this is the first report of recurrent KD occurring three times with episodes 
after prolonged intervals of four and five years. Our patient had three distinct episodes of KD: the 
first two presented as typical cases without the development of coronary aneurysm and the most 
recent as atypical, with coronary involvement and a giant aneurysm at three weeks. Her older age 
and atypical presentation led to a delay in diagnosis, as she was initially thought to have a viral illness 
and sent home. IVIG was not initiated until day 13 of illness. The differential diagnoses included 
Takayasu arteritis (TA) and polyarteritis nodosa (PAN). TA was excluded based on normal four-
extremity blood pressures and a normal MRA of the chest, abdomen and pelvis. The question of 
polyarteritis nodosa (PAN) was more complex since PAN and KD share clinical manifestations that 
make them difficult to differentiate [3]. PAN is a disseminated vasculitis of unknown etiology of the 
small and medium vessels with multiorgan involvement. However, KD is a self-limited vasculitis 
with cardiac, skin and eye manifestations. In a few cases, GI issues (obstruction and ileus) and renal 
manifestations (renal artery stenosis and fibrinoid degeneration of renal arteries) can be seen in cases 
of KD [3]. Further imaging of vessels generally detects multiple aneurysms as well as multiple organ 
system involvement in patients with PAN [3]. An MRI with angiography of the neck, chest and 
abdomen did not show aneurysms in other vessels. She lacked evidence of hypertension, vasculitic 
rash, myositis, abdominal pain, renal involvement, or neuropathy to support PAN. An IR angiogram 
is considered the gold standard test but was not performed secondary to the lack of PAN-associated 
systemic symptoms and response to the Infliximab therapy with rapid resolution of KD stigmata after 
IVIG, and the improvement of coronary ectasia over time. 

Interestingly, our patient’s recurrent KD occurred at an older-than-expected age and at four and 
nine years after the initial diagnosis, rather than within the first year. Recurrent KD more than two 
years from diagnosis is rare. However, there has been a case report of recurrence 19 years after initial 
diagnosis [4], as well as reports of recurrent KD from two months to 23 years of age [4,5]. In addition, 
multiple recurrences can be seen in KD [6]. One case report describes it recurring four times within a 
33 month period in contrast to the longer intervals between recurrences seen in our patient [7]. Initial 
treatment for KD is high dose ASA followed by IVIG 2 g/kg. Early and late recurrent fevers can be 

Aorta Aorta 
LAD LAD 

Figure 1. Comparison of initial cardiac MRI upon presentation and repeat cardiac MRI about 8 months
later. (a) Three-dimensional cardiac MRI. This image demonstrates the aneurysm of left anterior
descending coronary artery (LAD) which is classified as a giant aneurysm with a z-score of 13. The
circle shows the beading of the LAD secondary to aneurysms. (b) Repeat MRI showing improvement
of the LAD.

3. Discussion

To our knowledge, this is the first report of recurrent KD occurring three times with episodes
after prolonged intervals of four and five years. Our patient had three distinct episodes of KD: the first
two presented as typical cases without the development of coronary aneurysm and the most recent as
atypical, with coronary involvement and a giant aneurysm at three weeks. Her older age and atypical
presentation led to a delay in diagnosis, as she was initially thought to have a viral illness and sent
home. IVIG was not initiated until day 13 of illness. The differential diagnoses included Takayasu
arteritis (TA) and polyarteritis nodosa (PAN). TA was excluded based on normal four-extremity blood
pressures and a normal MRA of the chest, abdomen and pelvis. The question of polyarteritis nodosa
(PAN) was more complex since PAN and KD share clinical manifestations that make them difficult to
differentiate [3]. PAN is a disseminated vasculitis of unknown etiology of the small and medium vessels
with multiorgan involvement. However, KD is a self-limited vasculitis with cardiac, skin and eye
manifestations. In a few cases, GI issues (obstruction and ileus) and renal manifestations (renal artery
stenosis and fibrinoid degeneration of renal arteries) can be seen in cases of KD [3]. Further imaging of
vessels generally detects multiple aneurysms as well as multiple organ system involvement in patients
with PAN [3]. An MRI with angiography of the neck, chest and abdomen did not show aneurysms in
other vessels. She lacked evidence of hypertension, vasculitic rash, myositis, abdominal pain, renal
involvement, or neuropathy to support PAN. An IR angiogram is considered the gold standard test
but was not performed secondary to the lack of PAN-associated systemic symptoms and response
to the Infliximab therapy with rapid resolution of KD stigmata after IVIG, and the improvement of
coronary ectasia over time.

Interestingly, our patient’s recurrent KD occurred at an older-than-expected age and at four and
nine years after the initial diagnosis, rather than within the first year. Recurrent KD more than two
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years from diagnosis is rare. However, there has been a case report of recurrence 19 years after initial
diagnosis [4], as well as reports of recurrent KD from two months to 23 years of age [4,5]. In addition,
multiple recurrences can be seen in KD [6]. One case report describes it recurring four times within
a 33 month period in contrast to the longer intervals between recurrences seen in our patient [7].
Initial treatment for KD is high dose ASA followed by IVIG 2 g/kg. Early and late recurrent fevers
can be seen post IVIG (24–72 h and >72 h respectively) and can resolve without additional treatment
(Yoshida et al.). However, if patients remain refractory to treatment then some alternatives are to
administer Infliximab or a second dose of IVIG and evaluate for response. Recurrent KD is defined as a
repeat episode of complete or incomplete KD that occurs after the complete resolution of the previous
episode. These patients should receive standard therapy [2]. The fevers that occur with recurrence
require further evaluation with an ECHO due to concern for the evolution of coronary ectasias [8].

KD patients with recurrent episodes are more likely to be older, have atypical presentations,
and coronary artery abnormalities regardless of IVIG therapy [9]. Aneurysms were only identified
in our patient with the third episode. Z-scores are a measurement tool used to detect the standard
deviation from normal for age per weight and height. If patients with typical KD are adequately
treated within 10 days of presentation then there can be increased z-scores for approximately five
weeks after initial presentation; but the prevalence of coronary aneurysms is low [10]. In typical KD,
an ECHO is performed in the hospital at the time of diagnosis, followed by a repeat ECHO within
two weeks. Further ECHOs are performed after more time has elapsed to assess the improvement or
progression around 6–8 weeks [2]. ECHOs were performed on our patient on admission (day 13) and
more frequently than routine due to rapid progression and severity of ectasia. A cardiac MRI detected
a distal giant aneurysm of the LAD with a z-score up to 13 (on previous ECHO z-score 8.2) that was
not clearly evident on the ECHO.

Alternative therapies for patients resistant to IVIG and high dose aspirin include anti-tumor
necrosis factor agents. Infliximab, a monoclonal antibody to TNFα is a rescue therapy as well as a
primary therapy. Tremoulet et al. showed that patients refractory to IVIG had significantly decreased
z-scores of LAD compared to the IVIG group at two weeks. However, the difference at five weeks
between the treatment group was equivalent [11].

4. Conclusions

Although KD primarily affects infants and toddlers, this is an example of an adolescent
experiencing KD more than four years from her previous episodes. The symptoms in an adolescent
may be fleeting or atypical (meeting less than four of the five criteria), which can result in delayed
diagnosis. A delay in diagnosis increases the likelihood of developing coronary artery aneurysms [9].
Our patient experienced KD three times, interestingly with coronary involvement in the form of a
giant aneurysm only noted with the most recent episode. It is possible that the first two episodes
had coronary involvement that was undetected by ECHO. Additional imaging with a CT angiogram
(CTA) or cardiac MRI can be critical in delineating the anatomy and determining the extent of the
vessel involvement in KD. Carbone et al. noted that CTA was equal to an invasive IR angiogram
in monitoring coronary aneurysms and their progression [12]. Cardiac MRIs have been shown to
be an effective modality to assess the systolic function of left and right ventricles, and to evaluate
for ischemic changes after the diagnosis of KD [13]. If there is uncertainty about the progression
of proximal coronary ectasias then it may be beneficial to obtain a cardiac MRI or CTA to further
investigate coronary involvement, as it can impact the medical management. Regardless of age, it is
always important to have KD on the differential in a patient with a fever of unknown origin.

Author Contributions: N.G. primarily wrote and edited the case report. K.M. and J.S. participated in writing and
editing the case report. S.W.-L. edited case report. E.D.O. reviewed the case report.

Funding: This research did not receive external funding.

Acknowledgments: Special thanks to Jon Dettrich for creating the 3D cardiac MRI images for this article.



Children 2018, 5, 155 5 of 5

References

1. Principi, N.; Rigante, D.; Esposito, S. The role of infection in Kawasaki syndrome. J. Infect. 2013, 67, 1–10.
[CrossRef] [PubMed]

2. McCrindle, B.W.; Rowley, A.H.; Newburger, J.W.; Burns, J.C.; Bolger, A.F.; Gewitz, M.; Baker, A.L.;
Jackson, M.A.; Takahashi, M.; Shah, P.B.; et al. Diagnosis, treatment, and long-term management of kawasaki
disease: A scientific statement for health professionals from the American heart association. Circulation 2017,
135, e927–e999. [CrossRef] [PubMed]

3. Yamazaki-Nakashimada, M.A.; Espinosa-Lopez, M.; Hernandez-Bautista, V.; Espinosa-Padilla, S.;
Espinosa-Rosales, F. Catastrophic Kawasaki disease or juvenile Polyarteritis nodosa? Semin. Arthritis
Rheum. 2006, 35, 349–354. [CrossRef] [PubMed]

4. Kamal, S.; Khan, M.A.; Altorok, N. Recurrent Kawasaki disease: Mind the age, but it does not matter.
J. Clin. Rheumatol. 2016, 22, 223–224. [CrossRef] [PubMed]

5. Binder, E.; Griesmaier, E.; Giner, T.; Sailer-Hock, M.; Brunner, J. Kawasaki disease in children and adolescents:
Clinical data of Kawasaki patients in a western region (Tyrol) of Austria from 2003–2012. Pediatr. Rheumatol.
Online J. 2014, 12, 37. [CrossRef] [PubMed]

6. Hamada, H.; Sekizuka, T.; Oba, K.; Katano, H.; Kinumaki, A.; Terai, M.; Mizutani, T.; Kuroda, M.
Comprehensive pathogen detection associated with four recurrent episodes of Kawasaki disease in a
patient during a single year using next-generation sequencing. JMM Case Rep. 2016, 3, e005019. [CrossRef]
[PubMed]

7. Falcini, F.; D’Adamo, G.; Rigante, D. A four-time-recurring typical complete Kawasaki syndrome successfully
treated with intravenous immunoglobulin: A case report with literature review. Rheumatol. Int. 2013, 33,
2653–2655. [CrossRef] [PubMed]

8. Yoshida, M.; Oana, S.; Masuda, H.; Ishiguro, A.; Kato, H.; Ito, S.; Kobayashi, T.; Abe, J. Recurrence of fever
after initial intravenous immunoglobulin treatment in children with Kawasaki disease. Clin. Pediatr. 2018,
57, 189–192. [CrossRef] [PubMed]

9. Maddox, R.A.; Holman, R.C.; Uehara, R.; Callinan, L.S.; Guest, J.L.; Schonberger, L.B.; Nakamura, Y.;
Yashiro, M.; Belay, E.D. Recurrent Kawasaki disease: USA and Japan. Pediatr. Int. 2015, 57, 1116–1120.
[CrossRef] [PubMed]

10. McCrindle, B.W.; Li, J.S.; Minich, L.L.; Colan, S.D.; Atz, A.M.; Takahashi, M.; Vetter, V.L.; Gersony, W.M.;
Mitchell, P.D.; Newburger, J.W. Coronary artery involvement in children with Kawasaki disease: Risk factors
from analysis of serial normalized measurements. Circulation 2007, 116, 174–179. [CrossRef] [PubMed]

11. Tremoulet, A.H.; Jain, S.; Jaggi, P.; Jimenez-Fernandez, S.; Pancheri, J.M.; Sun, X.; Kanegaye, J.T.;
Kovalchin, J.P.; Printz, B.F.; Ramilo, O.; et al. Infliximab for intensification of primary therapy for Kawasaki
disease: A phase 3 randomised, double-blind, placebo-controlled trial. Lancet 2014, 383, 1731–1738.
[CrossRef]

12. Carbone, I.; Cannata, D.; Algeri, E.; Galea, N.; Napoli, A.; De Zorzi, A.; Bosco, G.; D’Agostino, R.; Menezes, L.;
Catalano, C.; et al. Adolescent Kawasaki disease: usefulness of 64-slice CT coronary angiography for
follow-up investigation. Pediatr. Radiol. 2011, 41, 1165–1173. [CrossRef] [PubMed]

13. Tacke, C.E.; Romeih, S.; Kuipers, I.M.; Spijkerboer, A.M.; Groenink, M.; Kuijpers, T.W. Evaluation of
cardiac function by magnetic resonance imaging during the follow-up of patients with Kawasaki disease.
Circ. Cardiovasc. Imaging 2013, 6, 67–73. [CrossRef] [PubMed]

© 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1016/j.jinf.2013.04.004
http://www.ncbi.nlm.nih.gov/pubmed/23603251
http://dx.doi.org/10.1161/CIR.0000000000000484
http://www.ncbi.nlm.nih.gov/pubmed/28356445
http://dx.doi.org/10.1016/j.semarthrit.2006.02.002
http://www.ncbi.nlm.nih.gov/pubmed/16765711
http://dx.doi.org/10.1097/RHU.0000000000000411
http://www.ncbi.nlm.nih.gov/pubmed/27219316
http://dx.doi.org/10.1186/1546-0096-12-37
http://www.ncbi.nlm.nih.gov/pubmed/27643389
http://dx.doi.org/10.1099/jmmcr.0.005019
http://www.ncbi.nlm.nih.gov/pubmed/28348750
http://dx.doi.org/10.1007/s00296-012-2485-2
http://www.ncbi.nlm.nih.gov/pubmed/22814794
http://dx.doi.org/10.1177/0009922817694459
http://www.ncbi.nlm.nih.gov/pubmed/28952328
http://dx.doi.org/10.1111/ped.12733
http://www.ncbi.nlm.nih.gov/pubmed/26096590
http://dx.doi.org/10.1161/CIRCULATIONAHA.107.690875
http://www.ncbi.nlm.nih.gov/pubmed/17576863
http://dx.doi.org/10.1016/S0140-6736(13)62298-9
http://dx.doi.org/10.1007/s00247-011-2141-0
http://www.ncbi.nlm.nih.gov/pubmed/21717166
http://dx.doi.org/10.1161/CIRCIMAGING.112.976969
http://www.ncbi.nlm.nih.gov/pubmed/23197079
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Case Summary 
	Discussion 
	Conclusions 
	References

