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Kawasaki Disease — Options for Anti-Platelet Therapy

Alam S*
Sindh Government Hospital Korangi, Karachi, Pakistan

Abstract

Kawasaki disease is characterized by fever, redness, swelling and
inflammation at various parts of body (lips, mouth and throat), conjunctivitis as
well as swelling of lymphnodes around neck. The widely accepted therapy is
high dose IVIG and acetylsalicylic acid. One of most common complication is
coronary artery aneurysms which can lead to thrombosis. For the prevention
of this cardiac complication which could be fatal, the patient is provided with
platelet disaggregation therapy. There are several pharmacotherapeutic options:
aspirin, clopidogrel, dipyridamole, prasugrel, abciximab, ticlopidine, cilostazol
etc. Some of these drugs have been successfully used but for remaining the
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window for study is still open.
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Abbreviations

KD: Kawasaki Disease; CAA: Coronary Artery Aneurysm; ASA:
Acetyl Salicylic Acid; IVIG: Intravenous Immune Globulin; ADP:
Adenosine diphosphate; Mac-1: Macrophage-1 antigen; cAMP:
Cyclic Adenosine Monophosphate; PDE: Phosphodiesterase; GI:
Gastro Intestinal

Introduction

Kawasaki Disease (KD) was initially depicted by Tomisaku
Kawasaki and this pathology has replaced acute rheumatic fever
for being underlining cause of acquired heart disease in paediatric
population of developed countries [1]. KD has been shown up in
several countries around the world. At present, greater than 60
countries in all continents have stated the cases of KD [2]. KD is
an acute, self-limited vasculitis of unidentified reason which has a
prominent tendency for the coronary arteries of infants and young
children [3]. Even though it is believed that KD is because of infectious
agent in an immunocompromised individual, the culprit agent
continues to be indefinable. The disease is distinguished by bilateral
nonexudative conjunctivitis, cervical lymphadenopathy, alterations
in the extremities, lips and oral mucosa erythema, fever and rash.
While 15% to 25% of cases advance to coronary artery aneurysms or
ectasia if disease is not treated in children and may also progress to
ischemic heart disease or unexpected death [4].

Cardiac complications of KD

CAA is frequent and potentially fatal complication of KD.
Around 25% of untreated patients of KD progress towards CAA
and few of them step forward to coronary thrombosis, myocardial
infarction and death. Arrhythmias, cardiac failure, mitral or aortic
regurgitation, myocarditis, pericardial effusion and pericarditis are
other complications associated with heart have been reported in
KD. Death in KD is due to myocardial infarction which result from
thrombosis of aneurysm or stenosis. It has been verified that even
after treating aneurysms, patients may have abnormal vascular wall
morphology and vascular dysfunction [5-7].

Aim of treatment

The aim treatment in KD is to decrease inflammation as well as
avoid the progression towards CAA and arterial thrombosis [4,8-10].

Management

Intravenous Immune Globulin (IVIG) at dose of 2 gm/kg
remains the backbone treatment for KD. Aspirin is also considered
as a part of standard treatment since it acts as an anti-inflammatory
and antiplatelet agent. The highly recommended dose of aspirin
is 80 mg/kg to 100 mg/kg per day into 4 divided doses initially, as
absorption from intestine is possibly less in early stage of disease. This
high dose of aspirin is continued for 48 to 72 hours, once the patient
is afebrile and then the subsequent low dose of aspirin is initiated at
dose of 3 mg/kg to 5 mg/kg per day. In most of the patients aspirin is
discontinued after 6 to 8 weeks after onset of disease (if no coronary
changes are noticed); this overlaps time period during which there is
high incidence of coronary artery aneurysm development [10].

Approximately 85 to 90% of cases respond rapidly to the first
therapy which includes IVIG and high dose aspirin, Conversely,
those having continuing or recurrent fever further than 36 hours of
initial pharmacotherapy demand more pharmacological strategies.
In such cases second dose of 2 g per kg of IVIG is administered.
Steroids are employed as a replacement to second IVIG course,
but the consequences of steroids on coronary artery aneurysms are
controversial. Therefore, some clinicians refuse to give steroids unless
fever continues after second dose of IVIG. Other pharmacotherapeutic
options include: abciximab, cyclophosphamide (cytotoxic agents),
infliximab (monoclonal antibody), pentoxifylline, ulinastatin (a
human trypsin inhibitor) and plasma exchange. These agents have
been utilized for treatment of KD in few patients [1].

Role of Different Anti-Platelet Agents
Aspirin

ASA is extensively used medication in KD because of its
antipyretic as well as anti-inflammatory and antiplatelet capabilities.

It works by hindering the production of prostaglandins and it is
considered as first drug of choice in children with KD [11].
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At the beginning aspirin is administered at high dose and
following subsequent doses are then reduced for its anti-thrombotic
effects. Initial high dose of aspirin ranges from 30 mg/kg to 100mg/
kg per day orally daily, until the normalization of inflammatory
parameters [12]. As soon as high dose is stopped, low dose of ASA
(anti-platelet dose) at 3 mg/kg to 5 mg/kg per day is initiated. If any
abnormal features are observed in coronary arteries then low dose
ASA is maintained indefinitely [13].

High dose Vs low dose aspirin during acute phase of KD

It has been observed that high anti-inflammatory doses of aspirin
(i.e. 80 to 100 mg/kg/day), instead of low anti-pyretic dose, cut down
the time duration of fever in treated patients in contrast to untreated
patients. But the ultimate goal of KD is not only to narrow down the
duration of fever but also to stop the development of CAA. There are
lots of debates regarding the high-dose of aspirin [11]. High doses
of ASA may range from 30 mg/kg to 100 mg/kg per day and varies
depending upon the countries for instance 30-50 mg/kg/day of ASA
is used in the United Kingdom and 80 mg/kg to 100 mg/kg per day
of ASA is used in Japan and in the United. These doses are divided
into 4 equal doses for ease in administration [12]. The concerns
of hepatotoxicity associated with ASA is the reason for the use of
moderate dose (30 to 50 mg/kg/day) in Japan [14].

The duration for initial high dose of ASA varies from institution
to institution. Majority of institutions continue high dose ASA for
48 to 72 hours after the termination of the fever, while other experts
continue the high dose up to day 14" of the disease. Few clinicians
suggest the use for more than 48 to 72 hours after the patient is afebrile
[4]. High doses of ASA may result in gastritis so it is recommended to
administer the dose soon after meals [13]. Other undesirable effects
associated with prolong use of high dose of ASA are anemia and
gastrointestinal bleeding. The anemia associated with high dose is
thought to be, because of higher hepcidin level after IVIG treatment.
Elevated hepcidin levels cause the reduction in the level of serum iron
as well as lower downs the accessibility of iron for erythropoiesis [14].

The results from a retrospective study comprising of 851 patients
of KD from two different medical centers, conclude that the high dose
of ASA during acute phase of illness do not possess any benefit with
respect to inflammation and treatment outcome. Therefore, there is
no need to use specifically high doses of aspirin during acute stage
[14]. Similarly, a meta-analysis reported no significant change in the
development of CAA among the groups which were treated with high
dose (i.e. 80 mg/kg to 120 mg/kg per day) of ASA and others treated
with low dose (i.e. 30 mg/kg to 50 mg/kg per day) of ASA. It has
been noticed that the dose 30 mg/kg to 50 mg/kg per day have better
gastrointestinal tolerance with less undesirable effects than the higher
doses [15]. It is also observed that Asians are more prone to develop
ASA intoxication at high doses therefore the dose of 30 to 50 mg/kg
per day is used widely in Asia [16].

Low dose aspirin during subacute phase of KD

Low-dose at 3 to 5 mg/kg per day of ASA during subacute stage
of disease is for achieving the platelet disaggregating effect which
subsequently reduces the development of thrombosis in coronary
arteries [12]. Low dose is maintained for the period of two months
after the onset of KD until there is no indication of coronary artery
abnormalities on echocardiogram. It should be continued for

unspecified time in those who have progressed to coronary artery
abnormalities [13].

Long term ASA therapy considerations

Ibuprofen should not be prescribed in those patients who have
been using ASA as it affects the platelet disaggregation induced by
ASA. Reye syndrome has been reported in children suffering from
KD who have been treated on ASA and hence ASA should be
stopped on revelation of either influenza or varicella [13]. In patients
who need long-term therapy with aspirin the annual vaccination
against influenza virus is recommended to prevent Reye syndrome
[12]. Measles vaccine could be postponed for 11 months after the
administration of IVIG but risk for delaying of vaccine must be
considered against the benefits of earlier vaccination in children
who are expected to suffer from measles. In the United States,
measles is not that common so the delay is mostly acceptable [17].
Some physicians switch aspirin with other antiplatelet medications
for period of six weeks. Parents of the children receiving salicylates
should be counselled to contact physician quickly if the child
develops symptoms of or is exposed to either influenza or varicella
[4]. Gastrointestinal haemorrhage associated with salicylate therapy
appears to be infrequent side effect in patients with KD [18]. However,
stress ulcer prophylaxis should be included in therapy of those who
take high-dose aspirin for prolong duration [4]. There is possibility
regarding aspirin associated hemolytic effect in glucose-6-phosphate
dehydrogenase (G6PD) deficient individuals. IVIG alone could be
better pharmacotherapeutic option in such patients. Moreover,
anemia is a common in KD and it is also related to sustained fever
duration [14]. Limited absorption and enhanced clearance have been
noticed in children with acute KD, therefore, it is not mandatory
to determine ASA levels unless toxicity is suspected [16]. Patients
should be monitored for acute symptoms of salicylate toxicity like
nausea, vomiting, tinnitus, and hyperventilation as well as delayed
symptoms such as hyperactivity, fever, confusion, and seizures [4].
Clopidogrel

ASA alone is not always enough to stop the progression towards
the development of aterial thrombosis as it only interferes single
pathway i.e. inhibition of cyclooxygenase [19]. Clopidogrel alters
platelet activation by irreversibly impeding adenosine 5’-diphosphate.
Drop off in the concentration of ADP lower downs the activation of
the glycoprotein IIb/IITa complex which is essential for platelet to
produce thrombus [20]. Depending upon the severity of coronary
artery involvement, other anti-platelet drugs are also considered [12].
Similarly, it has been documented that concomitant use of ASA along
with clopidogrel is more efficacious for prevention of thrombosis in
both coronary artery and cerebral regions. Few clinicians suggest the
combination of ASA and clopidogrel in complicated patients like
those with multiple or complex aneurysms [4]. Clopidogrel is choice
of anti-platelet agent if ASA is contraindicated [13] and some experts
initiate dual anti-platelet therapy, if platelet counts are exceptionally
high [10]. Clopidogrel may be considered at a dose of 1 mg/kg per day
up to a maximum dose of 75 mg/day in children allergic to aspirin
or concomitant administration of varicella and influenza vaccine
along with aspirin [9]. Clopidogrel has emerged as an alternative
inhibitor of platelet aggregation with similar efficacy to aspirin and
an extremely low risk of myelotoxicity [21].
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In the case of clopidogrel, a substantial number of the patients
are non-responders due to lack of cytochrome P450 2C19 [22]. The
"2 and "3 alleles of CYP2C19 has been found to decrease antiplatelet
effect of clopidogrel because of decrease in production of clopidogrel
‘s active metabolite. And the prevalence of the "2 and "3 alleles depends
upon the ethnicity for example in Caucasians, Blacks, and Asians, the
proportion of patients who carry at least one copy of "2 is 25%, 30%,
and 40-50% respectively, while prevalence of 3 is < 1%, < 1%, and 7%,
respectively [23, 24]. Therefore, it is important to determine reduced
cytochrome P450 2C19 individuals if clopidogrel is considered.
Ticlopidine

Ticlopidine is another antiplatelet agent which has been used
in substitution or along with aspirin. It is commonly used in Japan
as compared to United States. It works by partial inhibition of
Adenosine 59-Diphosphate (ADP) which lower downs the ability of
ADP to bring about the alteration in glycoprotein IIb/IIla complexes
necessary for platelet aggregation. Severe neutropenia (1% to 2% of
patients) associated with ticlopidine, which is not reversible always
after termination of drug, is reason behind the limited use of this drug
in United States. A case is reported in which ticlopidine have been
successfully used along with aspirin in a 7 months old child suffering
from KD along with thrombus in a giant coronary aneurysm that
failed to resolve with thrombolytic therapy [21].

Another adverse effect associated with ticlopidine is thrombotic
thrombocytopenic purpura, therefore, it has been replaced by
clopidogrel. Clinicians and patients must remain attentive, as this
effect may possibly arise soon after the start of drug and all the cases
should be conveyed to Med Watch, FDA’s safety information and
adverse event reporting program [25].

Abciximab

Agents which carry out vascular remodelling are the topic
of interest for many researchers. Abciximab is a monoclonal
antibody which interacts with glycoprotein IIb/IIla receptor of
platelets so as to hinder the aggregation. Agents which produce
their antiplatelet response through this pathway have already
been used to treat thrombosis in KD efficaciously. Beside this
abciximab, pharmacologically possess some more features which
are advantageous in KD. Firstly, it attaches to vitronectin receptors
and block adhesion of vascular smooth muscle cells to the receptor
ligands at the place of vascular inflammation. Furthermore,
abciximab may also interact with Mac-1 receptor which interferes
circulating monocytes to positions of vascular damage. Abciximab
also contributes the remodelling by hindering migration as well as
by encouraging apoptosis of smooth muscle cells. It is administered
intravenously as a loading bolus dose of 0.25 mg/kg, followed by an
infusion of 0.12 pg/kg/minute for 12 hours [26].

In a retrospective study, 9 subjects with CAA were treated with
standard therapy for KD and 6 subjects with similar lesions were
treated with standard therapy plus abciximab. The patients which
were administered abciximab were superior because of higher
rate of resolution of their aneurysms contrast to those who were
provided with standard therapy alone [27]. Abciximab emerges to
be advantageous in KD patients, particularly in those subjects who
progress towards aneurysms [28].

Prasugrel

Prasugrel irreversibly blocks the P2Y12 ADP receptor on the
platelet surface and drop off the aggregation of platelets. It is a prodrug
which is rapidly metabolized to an active metabolite with half-life of
nearly 4 hours. The cost of therapy is same for both clopidogrel and
prasugrel but prasugrel exhibits more potent and rapid inhibition
of platelet aggregation as well as there is less inter-subject response
variability as compared to clopidogrel [29].

Cilostazol

Cilostazol is also an antiplatelet agent which is administered orally
and its designated use is treatment of Intermittent Claudication (IC)
as well as in patients with coronary artery disease [30]. Cilostazol,
a cAMP phosphodiesterase inhibitor, also possess vasodilatory
properties [31]. Cilostazol blocks uptake of adenosine and enhances
extracellular adenosine concentrations which in turn results in
vasodilation and anti-platelet properties, at the same time as it
attenuates the cardio-tonic effects stimulated by blocking of PDE.
It also brings about positive effects on lipid profile [32]. Cilostazol
is administered orally at dose of 100 mg twice a day before meals
or 2 hours after meal [33]. Cilostazol have never been employed or
studied in patients of KD for its antiplatelet and vasodilatory effects in
coronary arteries and it is also associated with serious adverse effects
like congestive heart failure, gastrointestinal hemorrhage, atrial
fibrillation, diarrhea and dyspnea [34].

Dipyridamole

More than 50 years has been passed since the first time when
dipyridamole was synthesized and at the beginning it was employed
as a coronary artery vasodilator. Soon it was discovered that
dipyridamole inhibits platelet aggregation and stop the development
of thrombus in rabbits. The dose of dipyridamole is 200 mg/day for
adults [35]. Dipyridamole works by blocking phosphodiesterase and
impedes the uptake of adenosine so as to increase platelet cAMP, which
in turn potentiates PGI2 and hinders the aggregation. Dipyridamole
has been used as an antiplatelet agent in doses of 2-5 mg/kg/day is
pediatric population [36]. A study has concluded that dipyridamole
rises the blood flow in coronary arteries without dilating the proximal
aneurysm in paediatrics with a history of KD [37].

Conclusion

There are numerous pharmacotherapeutic options regarding the
anti-platelet therapy which is proved to be essential. The moderate
dose of aspirin initially has similar outcomes as compare to high
dose as well as the moderate dose is more convenient in context of
gastrointestinal tolerance. Clopidogrel alone and in combination
of aspirin have demonstrated promising results but it is necessary
to determine whether the individual possess reduced cytochrome
P450 2C19 enzymes which require the high doses for antiplatelet
effect. Treatment with abciximab have also revealed encouraging
outcomes but still there is need of prospective studies to provide
solid evidence regarding its efficacy and safety profile. Dipyridamole
could be considered in patients with KD because of its positive effect
on coronary blood flow. The use of ticlopidine is limited because of
severe adverse effects while for prasugrel and cilostazol there are no
studies for its antiplatelet effect on patients of KD.
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