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Kawasakl Syndrome An Upda’Eeﬁ‘hJZ

MARIAN E. MELISH. RAQUEL V. HICKS, and VENU REDDY University ojHawall
%

Fifteen years’ experience with this “new’ multisystem disease of very young oy g
children has led to a broader understanding of its clinical behavior, pathology, =
epidemiology, and spectrum of assqgiated cardiovascular complications, T 1o
including fatal myocardial infarction. Long-term follow-up of a large number of
survivors has ylelded unexpected ﬁndings of significant residual sequelae.
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Experience with Kawasaki syndrome is now in its ad- where Kawasaki syndrome may have been “hiding" is _

y ‘ olescence, as are many of the patients who survived _rheumatic fever. There are cerfainly enough resem-
: their bouts with the syndrome since it was first rec- “Blanices, with respect to both acute phase manifesta-

ognized and described in Japan 15 years ago. As is ~ tlons and sequelae, to make it conceivable that in the

true of adolescence in any context, we have learned a . . days when rheumatic fever was prevalent, Kawasaki

good deal, and we still have a good deal to learn—in syndrome was misdiagnosed. perhaps as a somewhat

this case about the entity termed mucocutaneous atyplcal rheumatlc fever or as rheumatic heart disease.

Jamph node syndrome (MCLS, MLNS) by Tomisaku - S e

Kawasaki when he reported his first 50 cases in 1967. Epz demzo logy N L _’.:.f:-.‘
Our experience in Hawail has closely paralleled that X 5

of the Tokyo pediatrician, although we were unaware  The syndrome originally was widely considered to

of his findings until they were published in English in be a rare curiosity occurring in the Orient. but the
1974. By that time, we had independently identified broader epidemiologic picture that has emerged in re-

the same diagnostic criteria for the disease in a dozen cent years is intriguing. Kawasaki syndrome has been
- cases dating back to 1971. recognized worldwide in children of all racial groups.
Since that time. both the cliriical and epidemiologic However, it is markedly ssere prevalent in Japan and.
experience with the disease have broadened consider- “in .Japanese children -in-Hawaii—not-in" Orientals~
ably (see D. M. Morens and A. J. Nahmias. "Kawasaki lumped together.. but specifically in those of Japan&ie-
Disease: A ‘New' Pediatric Enigma.” HP, September - ancestry. In Hawalil, these patients are usually fourth-
1978). While early clinical attention was understand- generation Americans, completely assimilated. We have _
Tl ably focused on early recognition, acute management, encountered epidemic as well as endemic incidence of
and efforts to determine the etiology. It became obvi- ~ the iliness with no clear evidence of person-to- person
Z;‘W'ﬂ ous by the early 1970s that a small percentage (1% to spread or unique environmental associations. .. ¢ -
2%) of patients died of acute coronary artery throm- The Japanese have surveyed more than 24,000 Ka-
e bosis at a time when they were thought to be con- wasaki patients and have not found any clear geo-
it % valescing. We now have stgnificant long-term follow- ~ graphic or urban-rural differences in the incidence of
;x:\?o.{ up of a group of patients demonstrating residual car- the disease in children under four. No links to diet.
: phar- diovascular sequelae in those who survived. ' gcncrach_ldmtiﬁcd.
ghitsid Although characterization of the syndrome is only “and no clear seasonal pattern was seen. Nor is there
e 15 years old. we have no reason to believe € that it is a “any evidence for either person:-te-person transmission
a Sys- new disease. We have found a report of a case with Or COMMON-S0Urce exposure.
L L compatible autopsy findings in 1887 in an American The disease is currently more prevalent among. Japa-
outa Caucasian child. In the past the illness may have
:;2139& masqueraded in various guises. Old descriptions of Dr. Melish is Associate Profi of Pediatrics, Tropical Medi
. Helis ssociate essor L edi-
28 i?é‘:lnttge fi?;]ya;t;\::at;z; og;:z ir;:ax::;gf:lgs lc:::; cine, and Medical Microbiology; Dr. Hicks is Associate Professor
: of Pediatrics and Medicine; and Dr. Reddy is Associate Professor
e have been diagnosed as “unusual” ~~asles. Another  of Pediatrics—all at the Jobn A. Burns School of Medicine,
NC possibility that cannot be excludc  +* . considering University of Hawaii, Honolulu.
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nese children in Hawaii than it is
in Japan, with a yearly incidence of
more than 20 cases -per 100.000=
children. Japanese children:com=
prise almost -70% of our total ofx
more than 200 Kawasaki cases=In
Hawali. as elsewhere, cases are en-
countered in children of diverse ra-

maintaining an active surveillance
system for this syndrome since
1973. with the number of cases
showing a steady increase: -

Kawasaki syndrome is. over:
whelmingly., an illness of young

‘
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=

tococcal scarlet fever and ™
Other illnesses that may mim

Kawasaki include measles. lepto-
spirosis, streptococcal scarlet fever,
staphylococcal “scalded skin™ syn-
drome, Yersinia enterocolitis, exan-.

children: 50% of -the victims are. thematous rickettsial disease {es--
less than two years old. while 80% = pecially Rocky Mountain spotted

clal and ethnic groups. Caucasian are under four.<The disease rarely

children appear to be specifically

underrepresented. with mixed race,
Polynesian, Korean, Chinese, Fili-
pino. and black children distrib-
uted normally. The U.S.—cases re-
ported to_the Cénters_for Disease_

Control indicate that prevalence ig=

-0ntrol indicate that
highest -among Orientals. ‘interme=

g Ortentals. ‘interme-
diate —Tor~blacks.~and J-iowwfor» Males are predominantly affected,=

affects anyone older than eight.
and the literature contains only
two confirmed cases of adult Ka-
wasaki syndrome. (The majority of
‘cases reported as-“adult Kawasaki
syndrome”™ now appear to be ex-
‘amples of another, newly discovered
disease. toxic shock syndrome.)

Caucasians. = T

~ Sporadic cases amd temporally

limited community-wide epidemic

ata!atlo of 15:1=

Clinical Fealfures

outbreaks have been reported in ...7."

Caucasian and mixed populations
in widely distant parts of the United

_ States (New York City, eastern Mas-

sachusetts, Philadelphia. Newark,
and Los Angeles). In recent out-
breaks in Boston and Rochester,
NY. the incidence of Kawasaki
syndrome rose from one and four
per 100.000. respectively. to more
than 150 per 100,000 in a three- to
four-month period.

Because the disease appears to
be most prevalént in Japan and
among Japanese children in Hawaili.
a unique genetic susceptibility is

s1:Kawasaki syndrome progresses
through a series of predictable
phases. A positive diagnosis can be

made only when a patient fulfills
Tive of the six clinical criteria (see

Table on page 102). There is some
variation in the severity of these
symptoms, but their type and tim-
ing are remarkably constant. Over

fever), rubeola, enteroviral illnesses.-
and certain illnesses in the colla*
gen-vascular disease group, includ-
ing juvenile rheumatoid arthritis,
lupus erythematosus. and Refter's
syndrome. Many of these diseases
can be ruled out because they usu-
ally do not exhibit all of the mani-
festations of Kawasaki syndrome. It
is essentlal for diagnostic certainty
that the appropriate cultures and
investigations be done. There are
no consistent or pathognomonic
1aboratory tests by which Kawasakl
syndrome can be identified.

- The course_of the disease can

_best be described as triphasic An
acute early phase is characterized

by fever. conjunctival injection.

changes in the lips and mouth
swellifig of hands and feet. erythe-

matous rash. and lymph node en-

largement. As the rash. fever, and

.:90%- of. Kawasaki -patients exhibit* Iymphadenopathy subside, usually

-all -of :-the ~first - five -criteria;~the by about the tenth day following

-sixth, lymph node enlargement. is=

~seen in only about-half of them-
Diagnosis must be made by strict

adherence to these criteria togeth-

suspected. No single HLA antigen

has been found to be common

among all cases, and no_systematic
study has examined the prevalence
of any other genetic marker for the
disease.

Kawasaki syndrome no longer
appears to be rare. We feel that the
rise in cases now encountered
cannot be attributed entirely to in-
creased recognition. We have been

er with exclusion of diseases that
could mimic Kawasaki syndrome.
Physicians who diagnose a case
that omits two of the six criteria
may, for example, misdiagnose an
allergic reaction as Kawasaki. Fail- ¢
ure to exclude treatable bacterial *
disease may have tragic conse-
quences. We know of one case in
which a child presumed to have
Kawasaki syndrome died of strep-
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the fever's onset, 4 subacute phase

“begins. This period is the most

dan us ca s when
. the arthritic manifestations, cardi-
ac _disease. and platelet elevation
occur—and W@Lh

is highest. When all signs of illness

fade, after about 25 days, a conva-
Iescent phase begins that lasts until

‘7 the sedxmemauon_ram_rsxnms_m

normal. A S

About 2% of Kawasakl syndrome
patients die. usually of massive
myocardial infarction that results
from acute thrombosis of aneu-
rysmally dilated coronary arterles.
Seventy percent of the deaths occur
15 to- 45 days after the onset of
fever. This period. according tc
pathologic data. is characterized by
well-established coronary vasculitis.
As this coincides with the period of
universal presence of an elevated
platelet count, the patients are I
jeopardy of coronary thrombosis. In
most children Kawasaki syndrome
*  szlf-limited. The prognosis ip

~



each case depends on the extent
and severity of cardiovascular dam-
age. .

During the initial, acute phase,
patients are usually severely {lL
Their fever begins abruptly and
can spike to =40° C (104° F) sev-

eral times a day. dipping only to

=378 C (100° F) Fever persists: .
_for fiv
Muration of 11 days,» .-

Within two days of the fever's.

onset. conjunctival injection usual~» - Part Hawaiian

ly appears. It is a discrete injection
of the blood vessels of the bulbar
conjunctiva without generalized
suffusion. This persists through-
out the febrile period and may last
as long as three to five weeks. One
group has also reported seeing very
mild anterior uveitis. The conjunc-
tivitis of Kawasaki syndrome is
typically not purulent, and corneal
ulcers do not occur, distinguishing
it from the conjunctivitis of Ste-
vens-Johnson syndrome.

Facial changes include some
swelling, pallor, erythema of the
lips and the oropharynx, and hy-
pertrophic papillae of the tongue
(giving it a “strawberry” appear-
ance). These symptoms appear si-
multaneously within one to three
days after the onset of fever. In
most patients, the lips
fissure, and bleed by the sixth to

¢ to 23 days. with an average=

seventh day. Ulcers inside the
mouth are rare and the oropharynx
erythema is not accompanied by
pain. but the children frequenily

.- |IEER Percent of Population®

*Hawaiian Health Surveillance Survey, 1980

Caucasian
fepanese T
—Filipino i
Others
0 10 20 30 40 50 60 7(]il 80 9% 100
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e Percent of Cases (n = 200)

e

The disproportionate incidence of Kawasak{ .syndréme in children of Japanese ances-
fry and its underrepresentation in Caucasian children is indicated by these data,
which were draum from a sample of 200,000 Hawaiians and 200 children with the

syndrome,
acute scleroderma and persists for
five to seven days. When the swell-
ing appears in a subtle form. it is
minimal. but the child refuses to
walk and s clumsy with his hands.

ck.  He cannot use scissors or crayons

or pick up objects. :
Between the tenth and fourteenth

days. the skin on the hands begins

fo peel. starting under the finger-
nails. This desquamation begins in

complain of lip soreness. Thestraw-_  the feet a few days later and

berry tongue resembles that seen

in streptococcal scarlet fever or
toxic shock syndrome.

Changes in the hands and feet
are the most distinctive feature of
Kawasaki syndrome. Within three
days of the onset of fever, a general-
ized purple-red discoloration ap-
pears on the palms and soles. along

with a firm, indurative_edema of _

the hands and feet. The skin is
Tl-g—htly stretched over these indu-
rated tissues, which are wood-hard,
unlike the soft, boggy pitting edema
seen in toxic shock syndrome. The
swollen areas become so hard that
they cannot be dented by pressure,
“7d the fingers display a fusiform

elling. The condition resembles

spreads, involving the entire palms
and soles. The skin comes off in a
large cast. not in flakes, and there
is normal skin underneath. Peeling
in other parts of the body. such as
knees and elbows, is seen in only
10% of cases. During the convales-
cent phase, deep transverse grooves
appear across each fingernail and
toenail. gradually growing out with
the nail. This could be caused by a
brief arrest in the maturation of
the cells in these areas as a result
of the fever.

Nearly all patients exhibit a deeply
erythematous exanthem, which oc-
curs concurrently with or soon after
the onset of fever. It can take many
forms, the most common of which

LN

Other racial and etbnic groups appear to distribute proportionally.

Rl Sl [ LT IR B
is a pruritic, urticarialike exanthem
with large. frregularly shaped,
raised erythematous plaques. The
rash is widespread on both the
trunk and extremities but is fre-
quently most severe in the perineal
region. Another common form is a-
deeply erythematous maculopapular
eruption. similar to that of measles.
About 5% of Kawasaki patients
have a rash that looks like erythe- -

ma marginatum, such as that seen .~

in rheumatic fever, while in less
than 5%, the rash resembles the
flush of scarlet fever. This distin-
guishes Kawasaki syndrome from
toxic shock syndrome as well as
from streptococcal scarlet fever,
both of which primarily display a
scarlatiniform rash. :

A small number of children
(about 10%) develop a sterile, vesic-
ulopustular eruption, usually on -
knees and elbows (miliaria pustu-
losa). Sometimes the vesicles are
empty, while at other times they
contain a small amount of white
material that includes leukocytes.
This change appears at about the
elghth day and resolves within sev-
eral days.

5
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Lymph node enlargement is, as
we have said. the least commeon cri- -
terion of Kawasaki syndrome. It.
usually occurs on one side of the .

- neck, with a single, firm, enlarged

node measuring 1.5 cm in diame- .-
ter.-The enlarged node is often red
and indurated. but rarely warm
and does not suppurate. It normal-
ly appears within three days after
the onset of fever, lasting through
the febrile period and up to a week
beyond. although we have seen
some patients in whom it has per-
sisted for more than three weeks.

- Other features frequently seen in
the course of Kawasaki syndrome
attest to its multisystem involve-
ment. Urethritis, accompanied by:
pyuria. is seen in ' more than 75% of -
the patients. A smaller number also-
show transient. microscopic hema-
turia. These symptoms do not ap-
Ppear to be due to renal involvement
but rather seem to originate in the

SRS R TR M AT S s
—= Kawasaki Syndrome ;
Y... <. Principal Diagnostic
wariine v oz, Criteria i,

““Fever, for more than five days
" Conjunctival injection "3
“ Changes in the mouth 1+ 2! ‘tzas
*" 2 Erythema, fissuring, and erusting
waggeof ips g R 7 O e
| . *¢. &1y Diffuse oropharyngeal erythema .
stz SUAWDEITY 1ONBUe oy *ilise iy
| ..3;Changes in the peripheral ext;qm;’tig; e
524513 Induration of hands and feet 1o
_Erythema of palms and seles

slyias
deriay

el

s i
442 D€SQUamation of tips of fingers ‘1
SEES 5 wli
et aes and toes approximately two o
#2745 weeks from onset of iliness > *11]
¥+ ransverse grooves across finger- ' f
5244 nails two to three months after 1]
-2 0nset of illness g ety
- Erythematous rash . .1, bl T
. Enlarged lymph node mass o:ae wnoant

1215 cm in diameter

i e
-y Abdominal pain ;..
-1 :Aseptic meningitis

+.Carditis A
V:Hepalitis '

w5t R
- " Obstructive jaundice befpegsd :
" Hydrops of gallbladder ™ i f !
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MARCAMEter  cingi i1
. Associated Manifestations '.?'_1!;".}".5’-. ’
Arthralgia, arthritis 7 . h

urethra. Indeed. renal involvement
is so unusual that, if encountered,
it should prompt a serious recon-
sideration of the diagnosts.

Arthritis and arthralgias are ob-..
served in about 35% and 45% of -

patients, respectively. -They occur
late in the acute or during the sub-
acute phase, with a mean time of
onset at day 10. Large joints in the
lower extremities (hips. knees, and
ankles) are affected most often. but
joints in the upper extremities
(wrists, elbows, and small joints in
the hands) can also be involved.

We have analyzed the fluid from
affected joints and find that it is
very similar to the type seen in pa-
tlents with rheumatoid arthritis.
The fluid can be classified as group
II inflammatory fluid, with low vis-

“cosity. The cell count In the fluid
ranges from 20,000 to 200.000/cc
and consists primarily of polymor-
phonuclear cells. We have never
been able to isolate any organism
from the fluid. S ;

The arthritis usually lasts eight
to 10 days. but we have seen it per-
sist in one case as long as five
months. Chronic arthritis, howev-
er. does not appear to result.

Central nervous system effects
are seen to some degree in nearly
all Kawasaki patients. They often
take the form of a pronounced ir-
ritability, frequent mood changes,
and disturbed sleep. About 25% of
patients have aseptic meningitis
with severe lethargy, stiff neck, and
a white blood cell count of 25 to
100/mm? in the cerebrospinal fluid.
CSF pleocytosis is primarily lym-
phocytic. In extreme cases, a child
fmay sink into a semicoma or coma
for one to several days.

A quarter of the Kawasaki pa-
tlents also show gastrointestinal
distress, consisting of diarrhea and
abdominal pain. About 10% suffer

“hepatitis during the acute phase. A

very distinctive and unusual com-
plication (affecting approximately

5%) In the first or second week of

iliness s an accumulation of clear.
watery fluid In the gallbladder

(acute hydrops of the gallbladder).

The material in the bladder s not

very bilious. and jaundice will ac-
company this condition only occa-

sionally. This is suspected when
right upper quadrant mass is pal
pated and can be confirmed anc
followed by ultrasound examina
tions. As the patient improves, afte
about four weeks, the gallbladde:
returns to normal size,

Laboratory abnormalities associ-
ated with Kawasaki syndrome are
too variable or appear too late to be
diagnostic. Total white blood cel
counts rise during the acute phase
Counts of greater than 20,000 mm/:
are seen in over. half the patients,
while counts of greater than 30,000
are not uncommon. Polymorpho-
nuclear leukocytes predominate.
The erythrocyte sedimentation rate
and C-reactive protein in the serum
uniformly rise during the acute
Phase ang then gradually subside,
usually reaching normal values by
six to 10 wecks after the onset of
fllness. : T

Thrombocytosis is universal in
Kawasaki syndrome. but platelet
values usually remain normal dur-
ing-the acute phase. They begin to
increase after about the tenth day
of illness, peaking at 600.000 to 1.8
million between days 15 and 25 of
the disease. and then return to
normal by day 30

All of the immunoglobulins (IgM.
A. G. and E) may show an acute
rise during the illness and then
fall. SGOT. SGPT. and bilirubin
show modest elevations in the mi-
nority of patients who develop hep-

atitis. R ARt B S ¥ 1 o
R R e L1 ]
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Cardiac Involvement et
Clinical cardiac disease, due to*
vascular and cardiac inflammations
oceurs in at | f Kawasali -

Patients.”During the acute phase.
Severe tachycardia and gallop
rhythm are most common. but the
more serious abnormalities (con-
gestive heart failure, pericardial ef-
fusion, serious arrhythmias, and
mitral insufficiency) generally ap-
pear during the subacute stage.
These more serfous abnormalities
are usually manifestations of acute
carditis and tend to appear between
the ninth and twenty-first days after
onset of fever. Congestive heart fail-
ure may be treated by cautious digi-



Concurrent with the onset of Kawasaki come characteristic fa
dal changes that include ( top, left) red, cracked iips, swelling,
and a pallor surrounding the mouth, Early signs also include

talization. The duration of carditis
generally varies from one week to
over one month. Mitral insufficien-
Cy may persist for several months.
Coronary artery aneurysms may
also be dlagnosed during life by cor-
onary anglography or by two-di-
mensional echocardiography. Selec-
tive coronary artery angiography is
the most sensitive method, but it

"1
#

J. 2 7. .
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requires catheterization. an inva-
sive procedure that cannot be tol-
erated by all of these young pa-
tients. Two-dimensional echocardi-
ography is almost as sensitive in.
detecting coronary arter/ .aneu-
rysms and should be used in-
screening all Kawasaki patients_
during the subacute stage (after
day 28) of illness. Electrocardi-

reddening and swelling of the feet ( top. night). so that they be-
come firm and indurative, and a degply erythematous exan-
them (bottom ) that is widespread on the trunk and extremeties.

¢

ography is not a sensitive tool for
detecting or managing cardiac com-
plications of Kawasaki syndrome.
Wh amine ECGs, it appears
that about 30% of the children
have some cardiac_abnormality.
primarily heart block. arrhythmias,
and voltage changes suggesting left
ventricular hypertrophy.

Using two-dimensional echocar-
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Angiograph of the coronary arteries reveals the formation of an aneurysm (arrow,
above) in a Kawasaki patient. Aneurysms are associated with Jormation of firm clots,
particularly during the thrombocytotic stage of the syndrome, which in turn may
cause fatal infurction. Aneurysms result from arterial inflammation that weakens the
vessel’s internal, elastic lamina (below), sboun eariy in the course of the illness.
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diography. we have found aneu- to patients with clinical signs of
rysmal dilations in 17% of 118 un-  cardiac disease but have also been
selected Kawasaki patients during assoclated with inflamed and weak-
the fourth week of illness. Three ened blood- vessels in children
Japanese serles have detected aneu-  without such clinical signs.
rysms in 14% to 20% of unselected Aneurysms have a_tendency to-
patients during the same period. regress within one year. The only
It now appears likely that a spec-= good study to examine this evolu-
trum of coronary vessel involve-- tlon showed that one half to two
ment. ranging from minor. asymp-~ thirds of the children who had
tomatic inflammation to fatal in- aneurysms detected by angiography
farction, occurs in all Kawasaki In the fourth and fifth weeks of ill-
patients, .Fatalities are not limited ness did not have the lesions a
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" year later. The remainder exh

either persistent aneurysms o
narrowed and tortuous coronar
arteries. It is likely. however, tha
those . with regressed aneurysm:
continue to have abnormal coro

.nary arteries, placing them at ris}

for premature arteriosclerosis, myo
cardial infarction, or both. o

Very rarely. aneurysms are seer
at sites other than coronary ves
sels, particularly in large- and me
dium-sized muscular arteries. Ir
our series of 200 patients. one
child developed axillary aneurysms
while about 17% had coronary ar
tery aneurysms. Other clinician:
have reported patients with severe
vasculitis of the hands. resulting ir
gangrene of the fingertips, a com
plication-that occurs in less thar
1% of Kawasaki patients. :

‘Heart disease, particularly involv
Ing the coronary arteries, is the
most important pathologic chang
found in patients who die of Kawa
sak! syndrome, Less than 5% of fa
talities occur during the first 1(
days of illness, usually an apparen

. result of acute pancarditis and peri

vasculitis of coronary arteries and
the aorta. The most serious cardiac
complication. massive and fata
myocardial infarction. also occurs
most commonly during the sub
acute phase, between 10 and 3¢
days after onset. About 70% o
deaths occur between_the eleventt
and fiftieth days. H. Fujiwara anc
Y. Hamashima have tabulated thefr
pathologic findings in relation tc
the duration of illness at the time
of death (see table on page 106).
Deaths are more common ir
boys, with a male:female ratio of
3:1. Seventy-five percent of deaths
occur in patients who are less than
two years old. We believe that fatal
Kawasaki syndrome is identical to
what had been previously known as
infantile periarteritis nodosa.

Therapy

‘Effective therapy for Kawasaki
syndrome awaits the discovery of
its etiology and pathog nesis. At
the moment. the best that can be
offered patients is supportive ther-

apy as part of a total program of



monitoring for complications.
Aspirin is an attractive therapeu-
tic agent. both for its anti-inflam-
matory properties and its effective-
ness in inhibiting platelet aggrega-
tion. The disease does not seem to
respond to low or casual doses, but

if anti-inflammatory doses of 80 to=
100 mg/kg/day are given. the dura-—

- tion of fever s ysually reduced by=

two to three days in the acute -

phase (from 10 to 11 days down to
eight days). When the fever sub-=

sides, the aspirin dosage is reduced -~

to less than 10 mg/kg/day. =

Although fever control may make
the patient feel better, it is not the
aim of this therapy. The major ob-
Jective should be to detect and
manage congestive heart failure
and prevent coronary thrombosis
during the period of active coro-
nary vasculitis. The lower aspirin
dose will not provide an adequate
anti-inflammatory or antipyretic ef-
fect. but it is effective in reducing
platelet aggregation and does not
stimulate vascular thrombogenic
factors. Thus, when the fever is’
under control or when the platelet
count rises, it is crucial to reduce
the aspirin dosage (as specified
above) to prevent thrombosis. Cor-
ticosteroids are contraindicated for
anti-inflammatory treatment. as
they were demonstrated to increase
the frequency of aneurysm devel-
opment in the only controlled study
performed to date.

We find it convenient to hospital-
fze most patients during the acute
phase of the disease to facilitate
diagnostic testing. Many have been
managed successfully as outpa-
tients. however. We feel that a care-
ful follow-up program should be
conducted. designed to detect ar-
thritis and cardiac abnormalities.
We see our patients twice a week
during the second through fourth
weeks of illness. and weekly there-
after until the convalescent phase
Is over. In uncomplicated cases, as-
pirin therapy is continued until
this time. about six to 10 weeks
after the {nitial onset of illness.

As previously noted. patients
should be carefully monitored for
the development of cardiac disease.

We routinely perform M-mode and -

Prognosis |

two-dimensional echocardiography = recurrent arthritis. Cardiac com-

early in the course of the illness, =

plications sustained during the ac-

between days seven and 12. and > tive period of illness may lead to

again between days 28 and 35. We
believe angiography should be re-
served for the further examination
of aneurysms detected by echocar-
diography. Patients with aneurysms
should be carefully followed with
repeated echocardiographic studies
over several years, {f necessary, until
the lesions resolve. These children

~should also receive chroni_c medi-

cation, such as aspirin, to suppress

- platelet aggregation.

&

For most patients, Kawasaki
syndrome is self-limited and non-
recurrent. There is no evidence to
date of progressive disease or in-

creased susceptibility to collagen °

significant sequelae, such as coro-
nary insufficiency, myocardial in-
farction, and premature athero-
sclerosis. It is likely that all children
who have had Kawasaki syndrome
will have some degree of vascular

damage. One fifth will have devel-»

oped coronary aneurysms by the-~ .

fourth weck after onset: Although
aneurysms are known to resolve,

the mechanism by which this oce=
.curs may -involve coagulation. re--

canalization,. and circumferential
.scarring. We recently conducted
what we believe to be the only long-
term study involving a significant
number of Kawasaki patients. with
very disquieting results. which we

. reported to the American Rheuma-

_tism Association last year. We stud-

~ Hands and Feet

Diarrhea

vascular

disease or persistent or led 85 children two to nine years
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Rash

Erythema

Edema

Desquamation

Conjunctivitis

Lymphadenopathy

Aseptic Meningitis

1 3 5 7 9 1 1315 7 19
Days After Onset

The typical progression of Kawasaki syndrome is illustrated by the course of a nine-
month-old Here Zanfapunese boy who did not receive antiinflummatory aspirin

theramy. (Ac .+ rum Pediatrics in Review 2111 1980)
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after their recovery from the dis-
ease. In interviewing them. we care-
fully refrained from asking leading
questions—just. “How are you feel-
ing?" Four of them complained of
chest pain, which they described as
an oppressive substernal pain
(characteristic of angina) when they
were running or playing. These
children were now of school age.

involved ‘in active sports, such as

football. soccer, and track.

Follow-up studies revealed some ‘

underlying pathology in these and

in other. asymptomatic children.
Echocardiography and confirmato-
ry coronary angiography showed
that two of the children with chest
pain had residual coronary aneu-
rysms, as did two children who
were asymptomatic. Seven other
children had electrocardiographic
abnormalities, and one child was
hypertensive. The youngsters with
chest pain underwent treadmill

stress testing; although their ECGs

did not change during the proce-
dife. two of them” complained of

: a._L"
Stage I (12°28 days “atter onset) -

] s afanR i A riato)
Acute panvascuhtls of coronary arteries

‘. Scar formation, calcification in coronary arteries
Stenosis and recanalization of coronary vessel lumen
Myocardlal fabros:s wnthout acute mflammat:on T
Adapled from H Fu]rwara Y Harmshtma Peduatm:s 61 100 1978

IR e RS, A,, TSR

Jpn Circ J 43:469. 1979

Pediatrics 61:100. 1978

and Japan. Pediatrics 59:651. 1976
disease. Pedlatrics 65:21, 1980

States. N Engl J Med 304:1568. 1981
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chest pain while exercising. They
are being followed by cardiologists.
We were very concerned that 5%
of this group—a significant per-
centage. in our opinion—still have
visible residual intrinsic vascular
disease so many years after onset
and apparent full recovery. Even
those children whose aneurysms
have apparently resolved probably
have abnormal and scarred coro-
nary vessels. We do not know, of
course, whether these children will
go on to develop premature athero-
sclerosis or cardiovascular disease
in later life. But we feel that this
finding imposes on physicians the
responsibility of following Kawasa-
ki patients prospectively for a long

time after their clinical recover)
from the dcute episode.

Etiology 2
At present. the etiology of Kawa-
saki syndrome remains unknown
No bacterial agent has been consis-
tently isolated from any site ir
Kawasaki patients. We have alsc
ruled out involvement of the Lepto:
spira spirochete. and a rickettsia’
ctiology seems doubtful. Vira
agents have not been searched foi
as thoroughly as bacteria, but there
is no evidence that any single o
unique virus is responsible.

Our speculation is that Kawasak
syndrome is triggered by a com
mon agent(s)., which, in certair
susceptible children. may stimulate
an abnormal Immune respons
leading to a generalized vasculiti:
and rheumatic involvement of the
heart and joints. We have recenth
found antigen—antibody complexe:
and immunoregulatory abnormali
ties in our patients, although the
significance of this finding is no
yet clear.

The first 15 years' experience
with this fascinating symptom com
plex has led to an understanding o
its clinical behavior. pathology
epidemiology. and spectrum of car
diovascular sequelae. We ferventh
hope that the next decade will wit
ness discovery of the etiology anc
pathogenesis so that rational pre
ventive and therapeutic strategie:
can be dev’ _¢ C
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-BEAR-;DR GO’I‘T — My grandson 1s recovermg from Kawasakxf_
smkness What is thls dlsease‘? e e
. DEAR READER — Kawasaki disease (mucocutaneous lymph node'."
- -isyndrome) is an‘ infectious disease of children. It causes sudden illness "

-~ with fever, inflamed membranes of the mouth (“‘strawberry tongue”’),a =

diffuse rash (which later peels), joint pain, diarrhea; pneumnonia and -
- swollen lymph glands. Unfortunately, the heart. and its blood vessels can * o
" become inflamed; more than 80 percent of chﬂdren develop cardiaccom-- ' -
- plications of Kawasak1 dlsease sometlmes as long as several years after’ -
the acute illness. - & sh
. In 1986, experts. studylng the mucocutaneous lymph node syndrome
- were struck by a strange similarity: Under a, microscope, the children’s
blood vessels showed the same type of inflammation seen in the arteries .
j of adults with a disease called periarteritis nodosa In this condition, the . -

- walls of blood vessels become acutely" inflaméd ‘and weakened; blood
_clots (thromboses) may. adhere ‘to the irritated. linings. Although the
..+ cause of Kawasaki._disease is still: ‘unknown,:evidence suggests that'it
could be a juvenile form of perlarterltls Perhaps the syndrome actually e
mcludes several types of simjlar diseases.
“At present the only treatment for Kawasalu dlsease is' aspmn Recen—i i
tly, specialists at-Children’s Hospital in Boston have recommended in-
‘travenous gamma globulin to prevent cardiac complications. Ordinarily,
consequences of the inflammation are treated as they appear. The dis-
-ease.occurs-worldwide. In 1981, epidemics were reported in

Massachusetts and in Rochester, N. Y. Many scientists are trying to dis-

" cover exactIy ‘what Kawasakl dlsease ‘1s~';‘ff.i-To date the 111ness still
- shrouded in mystery. - :
~+ What are the benefxts of VITAMIN E? Dr Gott’s new Health Report

tells what’s true — and what isn’t. Send $1 and your nameé and address to -
P.0. Box 91428, Cleveland, OH 44101—3428 Be sure to ask for the Health
Report on Vltamln E e gl :

Peter H. Gott M D -writes a medtcal advice column for Newspaper Enterpnse

- Association. Send your questions to-Dr. ‘Gott at P.O. Box 91428; Cleveland,
Ohio 44101. Due to volume of mail, individual questions cannot. be’ answered
- Questions of general mterest will be answered in future columns :
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