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Review article

Frequently asked questions regarding
treatment of Kawasaki disease
Jane C. Burns*

INTRODUCTION
The mainstay of therapy for acute Kawasaki disease (KD) is intravenous immunoglobulin
(IVIG), which was first described in a case series from Japan and later proven through a
nationwide clinical trial in the U.S. published in 19861,2. Since completion of the initial
clinical trials, many questions have arisen regarding the nuances of KD treatment. In the
absence of an evidence base, what follows is an attempt to devise rational responses
to these questions that draw upon common sense and the personal experience of this
author.

QUESTION 1: SHOULD KD PATIENTS BE TREATED IF THEY ARE DIAGNOSED BEYOND
THE TENTH DAY OF FEVER?
Answer: Yes, with qualifiers! It is important to understand the source of the ‘‘magic’’ 10-
day limit for IVIG treatment. Essentially, the 10-day limit was established for the purpose
of conducting the first clinical trial in the US. Jane Newburger and I debated different
cut-points for the design of the clinical trial. We needed to establish patient eligibility for
entry into the trial and we considered the following issues.

First, we wanted to be able to enroll the maximum number of subjects by liberalizing
the number of days of fever. Secondly, we wanted to restrict enrollment to patients
who had not already developed coronary artery abnormalities (CAA) as that was our
primary endpoint for the trial. We considered a cut-point for enrollment of seven days,
but rejected that as too limited because in that era many KD patients were not diagnosed
until the end of the first week of fever. We considered a cut-point of 12 days, but rejected
that because of the increased risk of enrolling patients who already had CAA and who
therefore would not contribute to our primary outcome measure, prevention of CAA.
Therefore, 10 days or less of fever was established as our cut-point for enrollment as a
balance between efficiency and efficacy.

Returning to basic principles, the goal of IVIG treatment in acute KD is to rapidly
reduce inflammation and prevent or halt progression of damage to the coronary
arteries. Therefore, it can be reasoned that if a patient is diagnosed beyond the 10th
day of fever but still has signs of persistent inflammation (e.g., elevated erythrocyte
sedimentation rate (ESR)), that patient should receive IVIG. The ESR may remain elevated
in untreated KD patients for weeks beyond the acute febrile phase of KD. The C-reactive
protein, however, normalizes even without treatment by the end of the second week.
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This is consistent with the dynamics of the acute phase response in any self-limited,
inflammatory condition.

If the patient is diagnosed late in the course of the illness when the ESR has already
fallen below 30 mm/hour and the echocardiogram is normal, then IVIG may not be
indicated. However, in the setting of coronary artery dilation or frank CAA, IVIG should
always be administered in an attempt to reduce tissue level inflammation regardless of
the Illness day (first day of fever= Illness day 1) and systemic markers of inflammation.

With respect to aspirin therapy, patients who present beyond the 10th day of fever
who have an elevated platelet count (>450,000/ul) should be treated with 3-5 mg/kg/day
of aspirin to inhibit platelet aggregation. Whether or not to use anti-inflammatory
doses of aspirin in conjunction with IVIG in these patients with a delayed diagnosis is
addressed below.

QUESTION 2: SHOULD IVIG TREATMENT BE DELAYED UNTIL THE FIFTH DAY OF
FEVER?
Answer: No. It should be remembered that the ‘‘5 days of fever’’ rule to establish the
diagnosis of KD was part of the epidemiologic case definition created by Dr. Kawasaki
and a panel of epidemiologists who performed the first Japanese nationwide survey
in 19703. The requirement for five days of fever was an attempt to eliminate confusion
with most viral rash/fever illnesses, which generally have a shorter duration of fever.
Therefore, the ‘‘5 day rule’’ was never intended to guide therapy of the disease, nor was
it intended to restrict the diagnosis of KD in cases for which the clinical criteria were
already met. In the words of the AHA guidelines, ‘‘the diagnosis of KD can be made
before the 4th day of fever in the hands of experienced clinicians’’4.

With respect to the timing of IVIG treatment, an epidemiologic study of KD in Japan
published in 2008 has been widely misinterpreted5. In this report of 15,940 KD patients
in Japan during 2003–2004, 6330 patients received 2 g/kg single infusion IVIG within
10 days of illness onset and 20.3% were classified as IVIG-resistant. Risk factors for
IVIG resistance included male sex [odds ratio (OR), 1.21, 95% confidence interval (CI),
1.06–1.37] and receipt of the initial IVIG before the fifth day of illness (OR: 1.89, 95%
CI: 1.66–2.15). The authors also noted that IVIG-resistant patients had a significantly
higher risk for coronary artery aneurysms (OR: 10.38, 95% CI: 6.98–15.45). The authors
concluded that these patients might benefit from administration of adjunctive therapy
early during the illness along with the initial IVIG treatment. The study has been widely
misinterpreted to mean that somehow giving IVIG before the 5th day of fever was
less effective and that IVIG treatment should be withheld until five days of fever had
elapsed. Nothing could be farther from the truth! This is an example of ‘‘confounding by
indication’’. In other words, patients who were diagnosed before the fifth day of Illness
were likely to be the sickest patients with full criteria and dramatic signs of inflammation
on laboratory testing and therefore the clinician felt comfortable making the diagnosis
early in the course of the illness. It also follows that the most severely inflamed patients
are those most likely to be IVIG resistant. Therefore, treatment should never be withheld
and should be administered as soon in the course of the KD as possible.

QUESTION 3: WHAT DOSE OF ASPIRIN SHOULD BE USED?
Answer: It depends! Aspirin has very different pharmacologic effects at different doses,
which can be divided into anti-platelet doses (3–5 mg/kg/day), anti-pyretic doses
(30–50 mg/kg/day), and anti-inflammatory doses (80–100 mg/kg/day). The initial
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therapy for KD in the 1970s was high dose aspirin, which was 30–50 mg/kg/day in Asia
and 80–100 mg/kg/day in North America. The dose was borrowed from systemic onset
juvenile idiopathic arthritis and rheumatic fever. The lower dosing in Asia was due to
concern for altered metabolism of the drug due to genetic polymorphisms prevalent in
Asian populations. When the first NIH-sponsored clinical trial of IVIG was being designed,
the FDA required that the trial be conducted as a randomized comparison of high dose
aspirin alone vs. high dose aspirin plus IVIG. This was due to the perception that high
dose aspirin was the standard of care, even though trials in Japan had established that
aspirin therapy did not reduce the incidence of CAA6. Therefore, the original IVIG trial
in the U.S. was designed with high-dose aspirin (80-100 mg/kg/day) through the 14th
day of Illness in both treatment arms2. Unfortunately, once the trial was successfully
completed, we were obligated to use high dose aspirin in the treatment of acute KD if
we wanted to be consistent with the evidence base.

Over time, meta-analyses and small trials supported the idea that aspirin
dose was not critical for IVIG to achieve its beneficial effect7,8. Reports also documented
significant toxicity associated with high dose aspirin in this patient population9–11.
Current guidelines from Japan advocate the use of anti-pyretic doses of aspirin
(30–50 mg/kg/day) in the acute stage until fever resolves followed by low-dose aspirin
(3–5 mg/kg/day) for the anti-platelet effect until markers of inflammation have returned
to normal and the echocardiogram shows no changes in the coronary arteries.

When choosing the dose of aspirin in the acute phase of KD, it is important to keep
in mind the following issues. First, there is no comparative trial data for aspirin at
any dose in acute KD. Second, despite the use of different acute aspirin doses in the
US (80–100 mg/kg/day) and Japan (30–50 mg/kg/day) in the IVIG era, the rates of
aneurysms are essentially the same between the two countries12. Finally, non-steroidal
anti-inflammatory drugs and acetaminophen were not available in the early days of
KD and thus have never been systematically tested for treatment of the acute phase of
the illness. Given the issues of potential toxicity and the lack of evidence that aspirin
modifies coronary artery outcome, it would seem reasonable to treat with aspirin at the
dose used in Asia and Western Europe (30–50 mg/kg/day) followed by low-dose aspirin
until the markers of systemic inflammation have resolved and the echocardiogram has
returned to normal.

QUESTION 4: WHAT THERAPY SHOULD BE GIVEN IN THE SETTING OF IVIG
RESISTANCE, DEFINED AS PERSISTENT OR RECRUDESCENT FEVER 36 h FOLLOWING
THE END OF THE INITIAL IVIG INFUSION?
Answer: In patients with recrudescent fever after IVIG treatment, one must first revisit
the differential diagnosis of KD to confirm that the correct diagnosis has been made.
Next, the patient should be evaluated for a newly acquired infection unrelated to KD
as a cause for the new fever. Once these steps have been taken and the diagnosis of
KD confirmed, additional anti-inflammatory therapy should be given, as this subset of
patients is at highest risk for coronary artery damage13. Options for adjunctive therapy
include corticosteroids, infliximab, a second dose of IVIG, and cyclosporine14–17. However,
none of the clinical trials that were designed to answer the question of optimal therapy
were adequately powered. A comparative effectiveness trial that compares a second
infusion of IVIG to a single dose of infliximab (10 mg/kg) is in progress and is designed
to help answer this question (NCT 3065244 aka KIDCARE).
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QUESTION 5: IN WHICH PATIENTS SHOULD EARLY ADJUNCTIVE THERAPY BE
CONSIDERED?
Answer: Patients at highest risk for CAA may benefit from adjunctive therapy, although
there are no clinical trial data to inform the decision regarding choice of therapy or
dose. This subset can often be identified by having coronary artery dilation on the initial
echocardiogram18. In a study of 210 consecutive KD patients, 57 patients had CAA. Of
these, 46 (81%) had CA dilation or aneurysm on their initial echocardiogram. Thus,
the echocardiogram is an effective tool to identify KD patients who may benefit from
additional anti-inflammatory therapy. Treatment options are the same as those for IVIG
resistance.

An additional subset of KD patients who may benefit from adjunctive therapy is
infants less than 6 months of age. In a study of 88 infants ≤ 6 months of age, a larger
proportion had dilated or aneurysmal coronary arteries on the initial echocardiogram
as compared to those ≥ 6 months of age (43.4% vs. 19.5%)19. Therefore, these young
patients represent a vulnerable population for whom intensification of initial therapy may
be appropriate.

Future therapy of acute KD will likely include some system of risk stratification and
intensification of anti-inflammatory therapy for those at greatest risk. Clinical trial data
are needed to clarify the role of adjunctive therapies including steroids, infliximab,
cyclosporine, and anakinra to achieve the best outcome for our patients20.

REFERENCES
[1] Furusho K, Sato K, Soeda T, Matsumoto H, Okabe T, Hirota T, Kawada S. High-dose intravenous

gammaglobulin for Kawasaki disease. Lancet . 1983;2(8363):1359.
[2] Newburger JW, Takahashi M, Burns JC, Beiser AS, Chung KJ, Duffy CE, Glode MP, Mason WH, Reddy V,

Sanders SP, et al. The treatment of Kawasaki syndrome with intravenous gamma globulin. N Engl J Med .
1986;315(6):341–347.

[3] Burns JC, Kushner HI, Bastian JF, Shike H, Shimizu C, Matsubara T, Turner CL. Kawasaki disease: A brief
history. Pediatrics. 2000;106(2):E27.

[4] McCrindle BW, Rowley AH, Newburger JW, Burns JC, Bolger AF, Gewitz M, Baker AL, Jackson MA,
Takahashi M, Shah PB, Kobayashi T, Wu MH, Saji TT, Pahl E, E. American Heart Association Rheumatic
Fever, Y. Kawasaki Disease Committee of the Council on Cardiovascular Disease in the, C. Council on, N.
Stroke, S. Council on Cardiovascular, Anesthesia, E. Council on and Prevention. Diagnosis, treatment,
and long-term management of Kawasaki disease: A scientific statement for health professionals from
the American Heart Association. Circulation. 2017;135(17):e927–e999.

[5] Uehara R, Belay ED, Maddox RA, Holman RC, Nakamura Y, Yashiro M, Oki I, Ogino H, Schonberger
LB, Yanagawa H. Analysis of potential risk factors associated with nonresponse to initial intravenous
immunoglobulin treatment among Kawasaki disease patients in Japan. Pediatr Infect Dis J .
2008;27(2):155–160.

[6] Akagi T, Kato H, Inoue O, Sato N. A study on the optimal dose of aspirin therapy in Kawasaki disease–
clinical evaluation and arachidonic acid metabolism. Kurume Med J . 1990;37(3):203–208.

[7] Durongpisitkul K, Gururaj VJ, Park JM, Martin CF. The prevention of coronary artery aneurysm in
Kawasaki disease: A meta-analysis on the efficacy of aspirin and immunoglobulin treatment. Pediatrics.
1995;96(6):1057–1061.

[8] Lee G, Lee SE, Hong YM, Sohn S. Is high-dose aspirin necessary in the acute phase of Kawasaki disease?
Korean Circ J . 2013;43(3):182–186.

[9] Koren G, Silverman E, Sundel R, Edney P, Newburger JW, Klein J, Robieux I, Laxer R, Giesbrecht E, Burns
JC. Decreased protein binding of salicylates in Kawasaki disease. J Pediatr . 1991;118(3):456–459.

[10] Matsubara T, Mason W, Kashani IA, Kligerman M, Burns JC. Gastrointestinal hemorrhage complicating
aspirin therapy in acute Kawasaki disease. J Pediatr . 1996;128(5 Pt 1):701–703.

[11] Wei CM, Chen HL, Lee PI, Chen CM, Ma CY, Hwu WL. Reye’s syndrome developing in an infant on
treatment of Kawasaki syndrome. J Paediatr Child Health. 2005;41(5–6):303–304.

[12] Ogata S, Tremoulet AH, Sato Y, Ueda K, Shimizu C, Sun X, Jain S, Silverstein L, Baker AL, Tanaka N,
Ogihara Y, Ikehara S, Takatsuki S, Sakamoto N, Kobayashi T, Fuse S, Matsubara T, Ishii M, Saji T,
Newburger JW, Burns JC. Coronary artery outcomes among children with Kawasaki disease in the United
States and Japan. Int J Cardiol. 2013;168(4):3825–3828.



Page 5 of 5
Burns. GCSP 2017:30

[13] Tremoulet AH, Best BM, Song S, Wang S, Corinaldesi E, Eichenfield JR, Martin DD, Newburger JW,
Burns JC. Resistance to intravenous immunoglobulin in children with Kawasaki disease. J Pediatr .
2008;153(1):117–121.

[14] Sundel RP, Burns JC, Baker A, Beiser AS, Newburger JW. Gamma globulin re-treatment in Kawasaki
disease. J Pediatr . 1993;123(4):657–659.

[15] Burns JC, Best BM, Mejias A, Mahony L, Fixler DE, Jafri HS, Melish ME, Jackson MA, Asmar BI, Lang DJ,
Connor JD, Capparelli EV, Keen ML, Mamun K, Keenan GF, Ramilo O. Infliximab treatment of intravenous
immunoglobulin-resistant Kawasaki disease. J Pediatr . 2008;153(6):833–838.

[16] Ogata S, Bando Y, Kimura S, Ando H, Nakahata Y, Ogihara Y, Kaneko T, Minoura K, Kaida M, Yokota Y,
Furukawa S, Ishii M. The strategy of immune globulin resistant Kawasaki disease: A comparative study
of additional immune globulin and steroid pulse therapy. J Cardiol. 2009;53(1):15–19.

[17] Tremoulet AH, Pancoast P, Franco A, Bujold M, Shimizu C, Onouchi Y, Tamamoto A, Erdem G, Dodd D,
Burns JC. Calcineurin inhibitor treatment of intravenous immunoglobulin-resistant Kawasaki disease. J
Pediatr . 2012;161(3):506–512 e501.

[18] Dominguez SR, Anderson MS, El-Adawy M, Glode MP. Preventing coronary artery abnormalities: A need
for earlier diagnosis and treatment of Kawasaki disease. Pediatr Infect Dis J . 2012;31(12):1217–1220.

[19] Salgado A, Ashouri N, Berry EK, Sun X, Jain S, Burns JC, Tremoulet AH. High risk of coronary artery
aneurysms in infants less than 6 months with Kawasaki disease despite timely treatment. J Pediatr .
2017; In press.

[20] Campbell A, Burns J. Adjunctive therapies for Kawasaki disease. J Infect . 2016; (May 27): S0163-
4453(0116)30042-30041.


