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Clinical Significance of Bacille Calmette-Guerin Inoculation
Site Erythema in Incomplete Kawasaki Disease

Ahmad Jaafar® ¢, Eman Al-Hashemi®

Abstract

Kawasaki disease is an acute systemic vasculitis occurring mainly in
infants and children. It is considered a clinical diagnosis, diagnosed
by a set of clinical criteria. When the needed criteria to make the diag-
nosis are not met, a diagnostic dilemma occurs that might contribute
to a delay in the diagnosis and treatment, hence increasing the risk
of its most feared complication, namely coronary artery aneurysm.
This is particularly true in infants, who tend to have the incomplete
as well as complicated form of the disease. This is why having ad-
ditional specific and reliable clinical clues to the diagnosis can be of
great value. We present an 8-month-old boy, who presented with a
4-day history of fever and fulfilled three out of the five clinical crite-
ria needed to make the diagnosis of Kawasaki disease; however, due
to the presence of Bacille Calmette-Guerin (BCG) inoculation site
erythema, the delay in the diagnosis and treatment was avoided. The
medical literature lacks sufficient research regarding the usefulness
of'this sign in Kawasaki disease. This study aims to emphasize on the
importance of the erythema around the BCG inoculation site in the
diagnosis of the challenging cases of incomplete Kawasaki disease,
mainly in infants.
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Introduction

Kawasaki disease, first described by Dr. Tomisaku Kawasaki
in Japan in 1967, is an acute febrile vasculitis affecting medi-
um-sized arteries, mainly in children less than 5 years of age
[1,2]. Kawasaki disease has been reported in various countries
from all around the world but mostly in Asia [3]. Its etiology
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still remains unknown; however, epidemiological data suggest
that an immune response to an infectious agent, occurring in
genetically susceptible people, might be the initial trigger [4-
6]. There is not a specific diagnostic test to diagnose Kawasaki
disease as it is primarily a clinical diagnosis based on the pres-
ence of a specific set of clinical criteria. These criteria, which
are approved by the American Heart Association (AHA), are
the presence of fever for at least 5 days as well as non-purulent
conjunctivitis, rash, cervical lymphadenopathy, and changes
in extremities [7]. It is usually self-limiting; however, early
treatment is recommended, as delayed treatment is considered
a risk factor for the development of its most feared complica-
tion, namely coronary artery aneurysm [7, 8]. Coronary artery
disease, most specifically coronary artery aneurysm, occurs in
about 20% of untreated patients, making Kawasaki disease a
more common cause of acquired cardiac disease in childhood
than rheumatic fever in Japan and the United States [1]. In in-
fancy, Kawasaki disease has a specific consideration in that it
tends to be incomplete, which means that it tends not to fulfill
all the clinical criteria needed to make the diagnosis, and thus
creates a diagnostic dilemma [7]. Similarly, infancy is consid-
ered a risk factor for developing a more complicated disease
[7]. This is why early diagnosis and treatment are of particular
significance in infancy. From this point of view, having ad-
ditional reliable clinical clues to the diagnosis can be crucial.
One of such clues that is reported and discussed in this case
report is the erythema around the BCG inoculation site.

The study aims to emphasize on the importance of the
erythema around the BCG inoculation site in the early diag-
nosis of Kawasaki disease, particularly incomplete Kawasaki
disease.

Case Report

We present an 8-month-old Kuwaiti boy, previously healthy,
presented with a 4-day history of fever, which was document-
ed by an ear thermometer, reaching a maximum of 39.4 °C,
intermittent in nature and associated with irritability, decreased
feeding and decreased activity. The fever was responding bet-
ter to NSAIDs (ibuprofen) than paracetamol. On the third day
of fever, the patient developed bilateral red eyes, red lips and
redness (erythema) around the BCG inoculation site. The pa-
tient did not develop other skin rash or changes in the hands
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Figure 1. Left: the disappearance of the erythema around the BCG inoculation site 36 h following the administration of IVIG.
Right: the erythema around the BCG inoculation site on admission (before the administration of IVIG).

or feet.

There is no history of cough, difficulty in breathing, nasal
blockage, rhinorrhea or sneezing. Additionally, there is no his-
tory of rigors, abnormal movements, convulsions, altered level
of consciousness, change of bowel habits, vomiting, change in
the color, odor or amount of urine or stool, contact with sick
people or recent travel history.

The child has been growing and developing normally,
is vaccinated up-to-date, on a healthy mixed diet, with unre-
markable past medical, surgical or perinatal histories. The par-
ents are non-consanguineous. The patient has a healthy older
brother, and the family history is unremarkable for any genetic
disease, autoimmune disease or malignancy.

On examination, the child looked irritable, in mild dehy-
dration with no respiratory distress. The vital signs were as
follows: heart rate 120/min, respiratory rate 30/min, blood
pressure 90/70 mm Hg, body temperature 37.8 °C, and oxy-
gen saturation 99% on room air. Examination of the eyes
showed evidence of bilateral non-purulent conjunctivitis with
no exudate, pallor or jaundice. The lips were red with minimal
cracking. The tongue and oropharynx were normal. Neck ex-
amination revealed cervical lymphadenopathy, about 1 cm in
diameter, mainly on the right side. The axillary and inguinal
lymph nodes were not enlarged. Skin examination was unre-
markable, apart from a 2-cm erythema surrounding the BCG
inoculation site (Fig. 1). The examination of the chest, heart,
abdomen, nervous system, ears and back were unremarkable.
Examination of the genitals showed evidence of right-sided
hydrocele.

Investigations obtained initially include blood and urine
work-up, electrocardiograph (ECG) as well as chest X-ray
(CXR). The blood and urine work-up results are as shown
in Tables 1 and 2, respectively. ECG showed a normal sinus
rhythm and the CXR showed a normal cardiac silhouette with
no evidence of cardiac or lung disease.

The patient was admitted to the hospital, started on intra-
venous hydration, IV antibiotic and antipyretic measures (par-
acetamol, ibuprofen and cold sponging) for fever. Our initial
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impression was Kawasaki disease, but due to the fact that not
all of the criteria of the disease were met, particularly the dura-
tion of the fever, an infection was suspected and this is why a
partial septic screen was taken and an IV antibiotic was started;
however, a rheumatologist was consulted, who strongly sus-

Table 1. Blood Work-Up Results of the 8-Month-Old Boy in the
Current Case Report

Complete blood count

wcCC 11.4 x 10°/L
Hemoglobin 112 g/L
Hematocrit 0.338 L/L
Platelets 286 x 10°/L
ESR 88 mm/h
Urea and electrolytes
BUN 4.8 mmol/L
Creatinine 22 pmol/L
Potassium 5.18 mmol/L
Sodium 140 mmol/L
Chloride 105 mmol/L
Bicarbonate 23 mmol/L
Random serum glucose 5.8 mmol/L
Serum albumin and calcium
Albumin 322 ¢g/L
Corrected calcium 2.57 mmol/L
Liver enzymes and bilirubin
AST 24 TU/L
ALT 18 TU/L
ALP 163 TU/L
Total bilirubin 6.2 pmol/L

WCC: white cell count; BUN: blood urea nitrogen; AST: aspartate
transaminase; ALT: alanine transaminase; ALP: alkaline phosphatase.
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Table 2. Urine Work-Up Results of the 8-Month-Old Boy in the
Current Case Report

Nitrate Negative

Protein 0.25 g/L

Ketones 1.5 mmol/L

Red blood cells 150 - 180 cells/HPF
White blood cells <200 cells/HPF

HPF: high power field.

pected Kawasaki disease and decided to start the patient on
intravenous immunoglobulin (IVIG) (2 mg/kg over 12 h) after
a dose of intravenous hydrocortisone as well as oral aspirin (5
mg/kg/day). After about 16 h from the start of IVIG, the fever
subsided and the conjunctivitis, red lips and BCG inoculation
site erythema started to improve. After about 36 h, the previ-
ous features, specifically the erythema around the BCG inocu-
lation site disappeared completely (Fig. 1). Once the dose of
IVIG finished and the fever subsided, the patient was shifted
to the pediatric echocardiograph department for a proper 2D
departmental echocardiograph. The echocardiograph showed
evidence of right coronary artery mild ectasia (1.9 mm) (nor-
mal is up to 1.7 mm) (Fig. 2). Following the echocardiograph,
the patient was discharged home on daily oral aspirin (5 mg/
kg/day) and a follow-up echocardiograph after 14 days.

Discussion

Kawasaki disease is an acute febrile systemic vasculitis of the
medium-sized arteries of an unknown etiology, occurring al-
most exclusively in children. It is primarily a clinical diagnosis,
diagnosed by a set of clinical criteria. To diagnose this disease
according to AHA, there should be at least a 5-day history of
documented fever as well as four out of five clinical features,
which are changes in extremities (swelling, erythema or peel-
ing), polymorphous rash, cervical lymphadenopathy (usually
unilateral, > 1.5 cm in diameter), non-purulent conjunctivitis
and changes of the lips, oral cavity and oropharynx (red lips
with or without cracking, red tongue (strawberry tongue) and
congested oropharynx) [7]. When the fever lasts less than 5
days, a diagnostic dilemma occurs. According to AHA guide-
lines, a 5-day history of fever is needed to make the diagnosis
[7]. On the other hand, from the Japanese Circulation Society
guidelines, Kawasaki disease can be diagnosed even before the
completion of 5 days of fever [9]. Concerning the five other
clinical criteria, AHA emphasizes on the importance of having
four out of five criteria in order to diagnose the disease, and
when less than four criteria are met, the patient could have
what is called incomplete Kawasaki disease. This might cause
a dilemma and contribute to the delay in making the diagnosis,
and hence giving the treatment [10]. This form of the disease
is more common in infants [7]. From what mentioned above,
one can conclude that diagnosing a case of Kawasaki disease,
particularly during infancy, can be challenging. This is seen
in our patient who presented with a 4-day history of fever and
three out of the five clinical criteria with a normal initial labo-
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Figure 2. Two-dimensional departmental echocardiograph showing the
mild dilatation of the right coronary artery (ectasia).

ratory work-up.

The most feared complication of Kawasaki discase is
coronary artery disease, especially coronary artery aneurysm,
which affects about 20% of untreated patient [1]. Early in the
course of the illness, the aneurysm may not be present; how-
ever, evidence of coronary artery affection like ectasia might
be present. This complication is more common in infants than
older children [7]. Additionally, it is more common in patients
in whom the diagnosis and treatment were delayed [8]. Ad-
ditionally, the risk of developing coronary artery aneurysm is
similar between the incomplete and classical forms of Kawa-
saki disease [11]. When referring to our case, we can notice
that despite the fact that the presentation was not classical for
Kawasaki disease concerning the duration of the fever and the
number of fulfilled criteria, the patient already started to have
coronary artery affection. Fortunately, there was no delay in
making the diagnosis and giving the treatment.

As mentioned previously, one can safely reach to the
conclusion that infants are at particular risk of developing the
more complicated as well as incomplete form of the disease,
which makes finding additional signs in them for early diag-
nosis a priority [12]. This is why the search for more specific
clinical clues to aid in the diagnosis in equivocal cases is cru-
cial, particularly during infancy.

Erythema around the BCG inoculation site in our patient
was of great significance as it helped in the early diagnosis and
the prevention of a possible delay in giving the treatment. This
sign is encountered in a number of cases of Kawasaki disease,
and there is a limited medical literature about its usefulness
in the disease. Although, it is not considered a criterion in the
diagnosis of Kawasaki disease, it has been reported to be a
specific sign of the disease [13, 14]. This sign is of particular
importance in areas where the BCG vaccination is universal
like in Kuwait. The mechanism by which the erythema occurs
remains controversial. It has been hypothesized that there is
cross-reactivity between the mycobacterial heat shock protein
(HSP) 65 and the human homologue HSP63, a mitochondrial
protein. The detection of strong antibody and cellular reactiv-
ity against both the synthetic peptides of the mycobacterial
HSP65 and the HSP63 in the blood of children with Kawasaki
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disease goes in line with this hypothesis [15].
Conclusion

Early diagnosis and treatment of Kawasaki disease are associ-
ated with a better overall outcome. Since Kawasaki disease is
primarily a clinical diagnosis based on the presence of a set of
clinical criteria, the lack of sufficient clinical criteria makes
early diagnosis and hence early treatment a challenge. This is
particularly true in infants who tend to have the incomplete
as well as complicated form of the disease. Erythema around
the BCG inoculation site can help in the early diagnosis of
challenging cases of incomplete Kawasaki disease, as it is a
specific and reliable clinical clue to the diagnosis.
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