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Recurrent Peeling of Skin Following Post-Streptococcal
Atypical Kawasaki Disease: A Case Report and
Literature Review
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Abstract

Kawasaki disease (KD) is a systemic vasculitis occurring due to col-
lective immune mechanisms in a genetically susceptible individual,
triggered by infections, though the actual cause is yet to be deter-
mined. KD is the most common cause of coronary heart disease in
children. Typical diagnostic criteria are fever more than 4 days plus
four of clinical criteria of cervical lymphadenopathy, skin rashes, mu-
cus membrane redness and lip changes, non-purulent conjunctivitis,
peripheral changes in palms and feet. In atypical cases three criteria
with fever are enough to commence treatment and echocardiograph
early. An often-reported association with KD is streptococcal infec-
tions. Skin peeling occurs in both conditions, however in streptococ-
cal infections it occurs early while late during convalescence stage
in KD except peeling of the genitocrural area that may occurs early.
Skin peeling in the streptococcal infection is related to exotoxin while
the cause of the peeling in KD is not well known; but it is likely
related to the immunological pathogenesis. Another type of skin peel-
ing that occurs recurrently following the initial attack of KD in many
months is of an unknown reason. The presentation in this report is
exceptional; it is for the first time reporting association of atypical
KD presented with post streptococcal complications and vitamin D
deficiency followed by the skin re-peeling 6 months after the patients
fully resolved. Moreover, it is for the first time reporting nail changes,
painful micturition due to urethral involvement and mucus membrane
erythema that all resolved without treatment. The cause possibly is
related to innate immune mechanism post infections and possible role
for vitamin D deficiency paving the way for the post-group A strepto-
coccal (GAS) vasculitis which is an immune response that later acted
to trigger the skin peeling. Patient initially presented with significant
peeling of streptococcal infections and features of KD responding
to monoclonal antibody. This case highlights that clinicians need to
know about recurrent peeling following KD in many months and to
make the parents aware about its harmless course. It is the first report
of association of post streptococcal atypical KD vasculitis, vitamin D
deficiency, skin harmless post-KD skin peeling, nail changes, mucus
membrane erythema and painful micturition due to urethral involve-
ment.
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Introduction

KD is a systemic vasculitis of an unknown etiology that
seats out the way for collective immune mechanism leading
to defined clinical signs and symptoms including skin mani-
festations. The typical presentation of KD is usually divided
into three stages: an acute stage (the first 10 days) of fever
for more than 4 days plus four other criteria followed by a
subacute stage from week 2 to week 7 and the last stage is
the convalescence stage up to 10 weeks. Skin manifestations
in KD include polymorphic rash and BCG scar inflammation
during the acute stage and skin peeling (keratolysis) particu-
larly periungual area during the convalescent stage, however
genitocrural peeling may occur during the acute stage. Peeling
in the fingers occurs in the middle of the second stage (1 - 3
weeks after the resolution of fever) followed by nail changes
later on during the convalescent stage. The cause of the skin
peeling is not well known, unlike the streptococcal infections
and the staphylococcal infections which are related to the bac-
terial exotoxin that affect the epidermis. Skin peeling in the
streptococcal infection occurs early in the acute stage or early
in the second week in cases of scarlet fever, and in the other
streptococcal infections especially the palms of the hands. In
these cases, skin peeling is characterized by generalized skin
involvement, unlike the KD where it is likely confined to the
periungual and genitocrural peeling. Nail changes can occur
in both streptococcal infection and KD, however nail changes
were not reported before in the post KD recurrent harmless
skin peeling; therefore, this is the first report of such associa-
tion too. Interestingly group A streptococcal (GAS) is an often
association with KD [1], and the exact cause of recurrent skin
peeling in KD is not well known and rarely reported [2, 3].
GAS in particular is a well known cause of skin peeling
including palms, fingers, and generalized body desquamations.
GAS is gram-positive cocci which is ubiquitous and presents
with variety of symptoms that may lead to significant mor-
bidity and mortality. The prevalence of streptococcal diseases
considerably decreased in the industrialized countries, but still
remains a major public health concern among the developing
countries. GAS usually causes two types of complications,
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Figure 1. (a) Chest X-ray (CXR) showing right-sided pleural effusion. (b) Repeated CXR after 48 h showing improvement, chest

drain and central line in situ.

suppurative and non-suppurative; and the suppurative com-
plications are more common. The type of the non-suppurative
complications occurs due to the effect of the bacterial pyro-
gen on the affected organ, such as rheumatic fever, glomeru-
lonephritis, reactive arthritis, Kawasaki disease, pediatric au-
toimmune neuropsychiatric disorders and the rarely reported
systemic vasculitis [4, 5]. The non-suppurative complications
arise from certain subtypes of GAS which cause an autoim-
mune response, molecular mimicry [6]. In this case we pre-
sent for the first-time the association of post GAS compound
complications including atypical KD vasculitis, vitamin D
deficiency; and 6 months later the patient presented with re-
current harmless skin peeling with nail changes that is likely
due to immunological activation. Such an association was not
reported before, neither the nail and mucus membrane changes
plus painful micturition due to urethral involvement which is
reported for the first time with post KD recurrent self-limited
skin peeling.

Case Report

A 5-year-old boy was referred to our tertiary teaching hospital
6 months before from another hospital for a possible nephritis
due to hematuria, proteinuria, elevated protein/creatinine ratio
and borderline low blood pressure. At that time he presented
with a history of fever and lethargy on and off for 9 days which
was responding to paracetamol; however 2 days prior to ad-
mission into the referral hospital he had poor appetite, cough,
rash with fever and somnolence, which made him miss 2 days
from school. He had been admitted for 2 days and was given
ceftriaxone 50 mg/kg per day, once a day before referral. The
patient was healthy before with no significant family history
or past history. He had one elder brother who is healthy and
they live with both parents. The father is a pilot of Europe-
an nationality and the family just returned from a holiday in
France and the USA. There is no exposure to environmental
factors or animals, and he was fully immunized. Upon arrival
his temperature was 38.8 °C, pulse rate 147 bpm, respiratory
rate 25/min, blood pressure 90/52 mm Hg, SaO, 85% in air,
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and capillary refill time 4 s. He was given intravenous (IV)
fluid bolus 20 mL/kg normal saline and 5% albumin 100 mL
over 1 hour with high flow oxygen and admitted initially to the
PICU. The patient’s neurological examination was normal. He
had sandpaper like rash all over the body and normal mucus
membrane and conjunctiva with no enlarged lymph nodes. The
air entry on the right side was poor and the chest X-ray (CXR)
showed pleural effusion which was confirmed by ultrasound
(US) scan that resolved after US-guided needle aspiration and
chest drain (Fig. 1). Exudative fluid 350 mL was drained out
which was negative for bacteria, tuberculosis (TB), cytology,
and fungal infection. He was given IV ceftriaxone antibiotics
50 mg/kg per day (total of 7 days) and oral azithromycin 10
mg/kg per day (stopped after 5 days) before admission for 1
day, and started empirical antibiotics as before and vancomy-
cin 15 mg/kg per day (for 7 days) was added. In view of no
response and despite the chest US showing full recovery from
the empyema, the patient continued to spike high fever after
48 h, so clindamycin 10 mg/kg per day was added (6 days).
Tamiflu (Oseltamivir) 45 mg twice a day was also given for 5
days in view of that the HIN1 was positive in the respiratory
panel PCR swab. The patients then showed dry lips, mucus
membrane congestions and mild conjunctivitis, but no lymph
nodes involved. Patient remained febrile, not looking well, not
toxic or irritable, but fully conscious with normal neurological
examination.

The initial investigations showed an evidence of nephritis,
deranged liver enzymes, and increased inflammatory markers
(Tables 1, 2). The child remained unwell with persistent fe-
ver, and blood tests for infection screens, rheumatoid screen,
oncology bone marrow (histochemistry, cytology, Fish test
chromosome analysis), such as ANCA, ANCA-P, Rheumatoid
factor, anti-DNA antibodies, ANA antibodies, Coombs test,
coagulation screen, blood culture, urine culture, cerebrospinal
fluid (CSF), stool culture, stool for GIT PCR multiplex panel
screen, Dengue fever, calcium, alkaline phosphatase, phospho-
rous, magnesium, serum ferritin, HIV screen, Zika virus screen,
CMYV, EBYV, adenovirus, parvovirus, leukocyte dehydrogenase,
uric acid, TB Gold Quantiferon, Mantoux test, monospot test,
hepatitis A and B serology, creatine kinase, haptoglobulin, Le-
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Table 1. Blood Results While Admitted (Arrows Indicate Repeated Results Days Apart)

C-reactive protein (mg/dL)
ESR (mm/h)

White blood cell count (x 103/uL)
Complement C3 (g/L)
Complement C4 (g/L)
ALT (IU/L)

AST (IU/L)

Platelets (x 103/uL)

ASO titre (IU/mL)
Hemoglobin (g/dL)
D-dimer (ng/mL FEU)
Fibrinogen (mg/dL)
Anti-DNase B (U/mL)

348 — 228 — 156 —» 75 — 14.5
67 —>150 — 140 — 48
81—-41—-5278—12—>11
045 — 1.67

0.05 — 0.22

27 — 67 — 28

48 - 38 — 43

99 — 1,001 — 832 — 664
<50 — 1,825 — 830

134 —9.1 - 57—82
13.7 —>12.5

638 — 497 — 415

1,310 — 1,280 — 886

gionella antigen in urine, streptococcal pneumonia antigen in
urine, mycoplasma serology, H. pylori serology and stool, vi-
tamin B12, zinc level, Rubella serology, measles IgM, Borrelia
serology, malaria screen, echocardiography, and renal biopsy
were all normal. The positive results are as shown in Tables
1 - 3, and his full blood count on admission was: white cell
count 8.1 x 103/uL, red blood cells 3.86 x 10%/uL, hemoglobin
10.6 g/dL, platelet 99 x 103/uL, neutrophils 7.09 x 103/uL,
lymphocytes 0.49 x 103/uL, monocytes 0.29 x 103/uL, eosino-
phils 0.21 x 103/uL, and basophils 0.02 x 103/uL. All cultures
including blood, urine, CSF, swabs, and others were done un-
der full aspect procedures according to local guidelines and
both aerobic and anaerobic methods and medias applied were
appropriate.

The scarlet like skin rash started to peel including the lips
(Fig .2). A diagnosis of atypical KD was considered while the
echocardiographs only showed trivial mitral regurgitation. The
patient was given two doses of intravenous immunoglobulin
(IVIG) (2 g/kg each time) alongside with methylprednisolone
(20 mg/kg) for which he had no response after 48 h and his in-
flammatory markers remained high. The antibiotics were then

Table 2. Blood Results 2 Weeks After Discharge (Arrows Indi-
cate Repeated Results 6 Months Later)

C-reactive protein (mg/dL) 22—18
ESR (mm/h) 48 -7
White blood cell count (x 103/uL) 10.7 - 7.1
ALT (IU/L) 28 — 8
AST (IU/L) 43 — 24
Platelets (x 103/uL) 410 — 299
ASO titre (IU/mL) 700 — 268
Hemoglobin (g/dL) 10.5 — 12
D-dimer (pg/mL FEU) 8.5 —0.57
Fibrinogen (mg/dL) 359 — 308
Anti-DNase B (U/mL) 886 — 150

stopped too.

The ASOT was less than 50 IU/mL at the time of admis-
sion and the repeated test after 10 days significantly increased
to 1,834 IU/mL while the anti-DNase-B strep antibodies was
high to 1,310 U/mL (normal values: 0 - 70). Serum fibrinogen
and the D-dimer were both increased, suggesting endothelial
damage and systemic vasculitis [4].

After 10 days of empirical antibiotics, no response to
IVIG and the results suggesting vasculitis (atypical post-strep-
tococcal KD), the patients was given infliximab IV infusion (5
mg/kg over 3 h) with Chlorohistol IV, 1 mg/kg given before.
The patients then had dramatic improvement clinically, fever
subsided for the first time back to normal within few hours
of the infusion and FBC, liver enzymes, urine test, C-reactive
protein (CRP), erythrocyte sedimentation rate (ESR), fibrino-
gen, D-dimer, and platelets were all improved and normalized
between 3-week to 6-month follow-up. The patient was fol-
lowed for over a year. The platelets started to increase there-

Table 3. Blood Results During the Recurrent Skin Peeling (6
Months After the Acute Stage)

C-reactive protein (mg/dL) 14
ESR (mm/h) 15
White blood cell count (x 103/uL) 15
Complement C3 (g/L) 0.45
Complement C4 (g/L) 0.05
ALT (IU/L) 18
AST (IU/L) 23
Platelets (x 103/uL) 455
ASO titre (ITU/mL) 116
Hemoglobin (g/dL) 12.6
D-dimer (ug/mL FEU) 0.35
Fibrinogen (mg/dL) 359
Anti-DNase B (U/mL) 153
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Figure 2. Peeling of the skin during the initial presentation (6 months before).

after before it was normalized after about 6 months of follow-
up. The patient was on aspirin antiplatelet dose (5 mg/kg/dose,
OD) which was stopped on normal echocardiographs after 4
months of follow-up.

Before the infliximab the patient’s Hb was dropping from
13.4 g/dL to 5.7g/dL. Blood transfusion was declined by the
parents and hence erythropoietin was used subcutaneously (50
U/kg three times per week). Erythropoietin was introduced at
the time of the infliximab infusion and the Hb increased to 6 g/
dL and normalized later on follow-up.

Interestingly the patient had sever vitamin D deficiency
(8.8 ng/mL), he was then treated with 10,000 IU orally fol-
lowed by 2,000 IU daily and reduced to 400 IU daily after
normalization of blood concentration of vitamin D3 which was
maintained on 35 ng/mL.

On follow-up the patient recovered fully and all his blood
tests normalized after 3 - 6 months (the last figures in Table
2). After 6 months of full improvements the patients remained
well apart from chicken pox rash that resolved fully. Nine
months after the initial episode, he presented with sudden
generalized peeling of skin, periungual peeling, nail changes
and mild redness of the tongue and mucus membrane (Fig. 3),
while he was active, well and no constitutional symptoms and
attending school normally. The peeling was prominent in the

genital area causing painful urination on the tip of the urethral
meatus which was resolved to Fucicort cream. His urine analy-
sis and culture were normal. He had no fever but only very
mild upper respiratory tract symptoms that resolved over 2 -
3 days. All his blood tests (Table 3) were normal. Nasal and
throat swabs for viral PCR respiratory panel and streptococ-
cal swab were negative apart from enterovirus positive. The
IgE was 180 IU/L which is below the cut-point for allergy for
age [7]. Two echocardiographs 1 week apart were normal. The
patient remained well and active. The skin peeling resolved
totally after 7 days without any complications but he had new
nails developing on the base of the damaged one (Fig. 2). On
follow-up for another 6 months he remained well and his skin
peeling fully resolved.

Discussion

This case is the first to report recurrent skin peeling follow-
ing KD that presented with nail changes, mucus membrane
involvement and pain in micturition due to peeling in urethral
orifice. Likewise is the initial atypical presentation of post
streptococcal atypical KD vasculitis in association with vita-
min D deficiency and post streptococcal complications.

Figure 3. Recurrent peeling of the skin and nail damage 6 months later.
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Table 4. 1gG Subclasses (Normal Reference Values) (Arrows
Show Repeated Levels and the Last Two Were 3 and 6 Months
of Follow-Up)

Ig G1 (mg/dL)
Ig G2 (mg/dL)
Ig G3 (mg/dL)
Ig G4 (mg/dL)

3,276 — 2,466 — 1,900 — 683 (306 - 794)
1,038 — 529 — 376 — 106 (68 - 327)
>213 —>213 — 212 — 81 (16 - 94)

34 26— 17— 3 (2 - 96)

The patient was initially admitted due to compound post-
streptococcal complications and fulfilled the clinical criteria
of atypical KD that responded only to biological treatment.
Other causes such as infectious, rheumatological, oncological
and suspected nephritis were rolled out by investigations. He
had scarlet fever like rash on admission, however the patient’s
dark skin makes the diagnosis of the SF clinically challenging
especially on the face of normal ASO titer and throat swab cul-
tures. Repeated tests showed strong evidence of streptococcal
infection (ASOT sero-conversion from less than 50 to 1,840
IU/mL, and anti-DNase B was 1,325 U/mL). The combined
elevation of both revealed a sensitivity of 95% and specificity
of 98% [8], and with the sero-conversion make the diagnosis
of streptococcal infections even more reliable [9]. The rapid
antigen throat swab test for streptococci can be negative in the
first week of infection so as not always reliable in the diagnosis
of SF [10], and seroconversion then was required to support
the diagnosis.

The patient’s vitamin D level was extremely low and the
IgG subclasses 1, 2, and 3 were very high (Table 4). There
were evidence of endothelial injury (vasculitis) namely in-
creased D-dimer and fibrinogen level.

It is likely that the very low vitamin D might have been for
long time paving the way for multiple complications following
GAS. The nonresponse to the conventional treatment and the
dramatic improvement to the biological treatment signified the
disturbed immune system that resulted from very low vitamin
D. He was discharged home 72 h after infliximab and resolved
fully after 3 weeks on follow-up until 9 months later when he
had generalized skin peeling, mildly red tongue, nail changes,
pain on the tip of urethral meatus on urination and mild URTI
enterovirus infection. At his time, his blood tests return back to
normal including the ASOT and acute response proteins (CRP,
ESR, and platelet).

It has been shown that vitamin D deficiency increases the
susceptibility and hence the complications of infections [11-
14]. A vitamin D level of less than 30 ng/mL is associated with
different bacterial and viral infections [15-21]. Vitamin D is
an innate and local immune-modulatory regulator which is
produced by the immune cells. It inhibits B and T cell prolif-
eration so as the immunoglobulin production [22-23], subse-
quently decreasing the inflammatory cytokines (IL-17 and 21)
and increasing the anti-inflammatory cytokines like IL- 10. It
also inhibits monocytes, dendritic cells (DC) and TNF-a. In-
terestingly to note is that the patient’s monocytes count was
high. The DC is important in self-tolerance immune system,
in that when the immature DC presents the self-antigen, it pro-
duces tolerance in reverse to the same antigen presented by
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mature DC. Self-antigen resultant from infection or cell death
is abundant in the body. Vitamin D increases self-antigen tol-
erance by inhibiting maturation of DC. Vasculitis like the one
happening in KD is the one of the resultant complications of
this autoimmune response to infections [24]. With such im-
mune derangement, GAS infections and complications accen-
tuated it, and may switch off immune responses that caused
skin peeling and remained inactive to be activated again by
infections like viral or bacterial infections, such as staph infec-
tion and enterovirus in this case [25]. It is therefore, logical
to assume that the severity of the complications following the
GAS infection and the immunological response that only re-
sponded to monoclonal antibody treatment may be due to the
long-standing vitamin D deficiency. The same mechanism is
more likely played a role in the skin peeling initially and later
on when the patient presented with self-limiting peeling.

In GAS, there are several immune mechanisms that may
be operable in post streptococcal syndromes including skin
peeling, such as antibody-directed molecular mimicry [26-27]
and possible super antigen stimulation of T cells. GAS pro-
duces pyrogenic exotoxins which is responsible for the activa-
tion of T cells and known to damage the plasma membranes of
blood capillaries under the skin, hence the rash that followed
by the peeling. There have been at least 13 types of the pyro-
genic exotoxins implicated in different tissue and skin inflam-
mations [28-29]. The commonest are streptococcal pyrogenic
exotoxin A (SpeA), SpeB and SpeC. SpeA and SpeC bind and
activate the T cells which then produce pro-inflammatory cy-
tokines and chemokines. This binding happens with low af-
finity and is nonspecific; hence it allows the superantigens
A and C to activate many T cells reaching up to 50% of the
body T cells. Vitamin D deficiency in this case makes more T
cells available for the action of the GAS super-antigen. SpeB
degrades immunoglobulins and cytokines, as well as through
cleavage of C3b, inhibiting recruitment of phagocytic cells and
the complement activation pathway. This results in decreased
inflammation and neutrophil levels around the site of infec-
tion, preventing clearance and phagocytosis and promoting the
survival of GAS pyogenes [28].

Furthermore, the levels of the patient’s IgG subclasses 1, 2
and 3 were very high. This is likely due to the protracted scar-
city of the action of vitamin D on the B cells which ended by
escalating the immune-infectious consequences of GAS [22].
The normalization of the IgG subclasses blood levels (Table
4) ensued after correction of vitamin D status. The IgG sub-
classes play an important role in the development of vasculitis
by activating the cytokine-primed neutrophils within the vas-
culature and the complement system leading to rapid intensifi-
cation of inflammation and recruitment of monocytes causing
endothelial damage and consequential vasculitis of the skin
manifestations. It is known that in normal individuals the hu-
man IgG antibodies provide multiple protective mechanisms
through their multifunctional adapted molecule, whereas the
Fab region binds to the antigens and the FC region to the mul-
tiple protective effectors ligands. Potential pathogens such as
streptococci evolve strategies to frustrate and/or evade these
protective mechanisms [30]. The whole process of such an im-
munological reaction leads to the characteristic clinical fea-
tures, part of which is keratolysis (skin peeling).
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It is the extravagant action of GAS due to vitamin D de-
ficiency which leads to the compound complications and im-
munological reaction. The patient including the keratolysis
dramatically responded to infliximab but not to the IV immu-
noglobulin, which indicated these complex inflammatory path-
ways that were made worse by vitamin D deficiency [31-32].

The skin itself is a complex organ that serves as an arena
for a wide variety of inflammatory activities including post-
infectious immunological processes [33]. It is the largest organ
of the body and a continuum for a large part of the immune
system. Memory T cells may reside for long time in the skin
to be reactivated when there is other infections in future. T
lymphocytes subsets, B lymphocytes, cytokines, interleukins,
immunoglobulins, and other complex immune response dwell
in the skin to be related with different immune mechanisms,
some of which are responsible for skin peeling [34]. The ex-
act mechanism of skin peeling that occurs after many illnesses
including post vasculitis and KD is not very well known. In
this patient the complex activation of the immune system that
seats out by two known keratolysing conditions, expanded by
vitamin D deficiency that is a known immunomodulator, likely
activated multiple skin immune memory complexes including
T cell. This immune response became latent and reactivated by
other minor infections leading to recurrent but harmless peel-
ing months after the initial infection. The recognition of this
process is very important to avoid unwarranted anxiety and
investigations in post KD recurrent skin peeling that have also
to be differentiated from the recurrence of KD itself. Clinicians
should be aware of this condition and make parents aware too
following the acute stage of KD or post-streptococcal vascu-
litis. This harmless skin peeling may occur several times pre-
ceded by infections up to 7 years following the resolving of
the initial episode [2, 3]. It is likely that the recurrence of skin
peeling following KD could happen more if it is associated
with streptococcal infection and or vitamin D deficiency. It is
therefore recommended to investigate for streptococcal infec-
tions ideally for seroconversion if the ASOT is normal in the
first week when KD was suspected as well as vitamin D level.
Both KD and GAS infection may switch multiple skin immu-
nological mechanisms that lead to peeling not only in the acute
stage but later on when the dormant immunological pathway
reactivated by other infections like viral illness. In fact the
initial skin peeling in this patients happened during the fever
stage was likely due to streptococcal infection then amplified
by KD sequelae and vitamin D deficiency; while the recurrent
peeling was triggered by respiratory enterovirus infection. The
patient was not suffering from any skin peeling before the ini-
tial episode of post streptococcal KD vasculitis.

Conclusions

This case report showed that the recurrent skin peeling follow-
ing post-streptococcal KD vasculitis happened many months
after the initial disease subsided and is harmless; however
it should be differentiated from recurrent KD. It is likely an
immunological process that remained dormant to be reacti-
vated by minor infections later on. It may also be escalated
by vitamin D deficiency. Parents should be warranted about
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the two conditions following KD namely the recurrence of the
KD itself and the recurrent harmless skin peeling that may be
triggered by minor infections. In this case, the associated nail
damage and urethral pain during urination have not been re-
ported before, neither the vitamin D deficiency in the initial
attack.
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