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Abstract

We report a case of incomplete Kawasaki disease following meningococcal
serogroup B meningitis which we believe is a very rare and unique reported
observation.

A five-month-old male infant presented with community-acquired meningitis.
Gram stain and culture of the cerebrospinal fluid revealed Neisseria meningitidis.
The patient received antibiotic treatment. However, his recovery was complicated
by presenting spiking fever with elevated inflammatory markers. Repeated
cerebrospinal fluid and blood cultures were negative. The fever persisted till
day 12 of treatment. In the absence of the classic mucocutaneous features
of Kawasaki disease, the patient was diagnosed with incomplete Kawasaki
disease and treated with high-dose acetylsalicylic acid with good effect.

We suggest that our observation translates the potential pathogenicity of
N. meningitidis, emphasizes the need for strong Kawasaki disease diagnosis
criteria and suggests the superantigen-mediated process in Kawasaki disease.
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Background

Kawasaki Disease (KD) is an acute multisystem vasculitis. It is now
the leading cause of acquired childhood heart disease in the developed
world [1]. It was first reported in 1967 by Tomisaku Kawasaki [2].
Although, its diagnosis and etiology still remain unclear. Numerous
researchers indicate the growing evidence supporting a role for
superantigen in the KD process. Some have linked N. meningitidis
invasive infection to KD. There is, to our knowledge, just only four
associations of KD following meningococcal septicemia previously
reported in literature [3-6]. We believe that our observation is
a very rare and unique reported description of a KD following
meningococcal serogroup B meningitis.

Case Presentation

A five-month-old male child was brought to our pediatric
emergency department for evaluation of a two-day history of fever.
He complained of diarrhea, sleep disturbance and being unwell. Six
weeks ago, a diagnosis of bronchiolitis was established and the baby
well treated and recovered.

On admission, he was whining and febrile (temperature, 39.7°C).
His fontanelle was pounding with a head circumference of 43 cm. His
heart rate was 178 beats/min and respiratory rate was 78 breaths/min.
The other physical examinations were unremarkable. Cerebrospinal
fluid (CSF) was collected from an urgent lumbar puncture.
Intravenous fluids, antibiotics (300 mg/kg/day of cefotaxim and 60/
kg/day of vancomycin). and dexamethasone (0.15 mg/kg/injection)
were administered concurrently. Two hours later, his eyes appeared
to roll backwards. A convulsion was considered and the baby was
treated with phenobarbital.

Blood tests showed a white blood cell count of 12.3x10° cells/L

with 70% neutrophils, a hemoglobin level of 112 g/L and a platelet
count of 407x10° /L. C-reactive protein concentration (81 mg/L) was
high. There were no serum electrolyte disturbances.

CSF findings were: Glucose <1 mmol/L (blood glucose: 1.67
mmol/L), protein 843 mg/dL, and leukocyte count 4100 per cubic
millimeter with predominance of neutrophils (98%). The microscopic
identification of Gram stained CSF revealed Gram negative
diplococci. CSF culture on a chocolate agar plate showed smooth and
non pigmented colonies giving positive results for oxidase activity.
N. meningitidis was then identified by api NH testkit (bioMerieux, La
Balme-les-Grottes, France). Serogrouping by latex agglutination test
demonstrated serogroup B.

Despite an adequate anti-meningococcal treatment, our patient
continued to spike high temperatures. Cranial computed tomography
and transfontanellar ultrasound scans were normal. A lumbar
puncture performed on day 6 revealed a clear improvement of CSF
biochemistry. CSF and blood cultures have reported negative results.
However, the fever continued. On day 8, our patient presented an axial
hypotonia. CBC revealed leukocytosis (white blood cell 20.690x10°
/L), anemia (hemoglobin 97 g/L) and thrombocytosis (platelet
902x10° /L). Serum inflammatory markers were elevated (C-reactive
protein concentration 55.1 mg/L, erythrocyte sedimentation rate 93
mm/h). Other examinations, including a second cranial computed
tomography scan and an abdominal ultrasound, all detected no
abnormalities.

The patient continued to have daily fever. His leukocyte
(22.13x10° /L on day 11) and platelet (1408x10° /L on day 11)
counts had increased gradually from his date of admission. Doppler
echocardiography showed a little inter-auricular communication of
3 mm. Physical examination disclosed a painful mobilization of the

Austin J Microbiol - Volume 3 Issue 1 - 2017
ISSN: 2471-0296 | www.austinpublishinggroup.com
El Ahmer et al. © All rights are reserved

Citation: El Ahmer |, Ben Haj Khalifa A, Tlijeni A, Wannes S, Boussofara R, Farhat J, et al. Incomplete Kawasaki
Disease Following Meningococcal Serogroup B Meningitis. Austin J Microbiol. 2017; 3(1): 1016.



El Ahmer |

Austin Publishing Group

right hip, but its ultrasound scan was normal. On day 13, the patient’s
erythrocyte sedimentation rate reached 105 mm/h. He presented
none of the classical mucocutaneous symptoms of KD. Based on
the persistent fever and the laboratory findings, the diagnosis of
incomplete KD was considered which was not initially suspected
during the first days of hospitalization. Consequently, intravenous
immunoglobulin was not administered and the child was treated
with a high-dose acetylsalicylic acid (80 mg/kg per day) with good
clinical and biological effects. The fever resolved. On day 18, Doppler
echocardiography demonstrated no obvious pathologic finding. In
the improvement of the blood tests, he was discharged home and
remained on acetylsalicylic acid with follow up arrangements.

Discussion

Worldwide, KD becomes a devastating disease occurring with
approximately 75% of cases in children under 5 years of age [7]. 25%
of untreated children develop coronary artery aneurysms [8].

Though approximately 50 years have passed since its first
description, the KD remains with an eluding diagnosis for the
researchers and clinicians. To date, there is no specific diagnostic test
or pathognomonic clinical feature. Complete KD refers to patients
with fever for atleast 5 days in addition to four out of the five principal
following criteria required by The American Heart Association [9]:
bilateral conjunctival injection, polymorphous rash, oral mucosal
changes, cervical lymphadenopathy and changes of the extremities
as erythema, oedema or desquamation. Interestingly, approximately
25% of KD presentations are incomplete [10]. In our case, the
diagnosis of incomplete KD was considered because of the persistent
fever for 14 days, suggestive changes in laboratory markers and the
lack of another known disease process to explain the severe systemic
inflammation. Given our patient was younger than 6 months, he was
more likely to have incomplete presentation so that we wouldn’t miss
the diagnosis considering that coronary artery abnormalities occur
more often in young children with KD [11].

The quick diagnosis of KD is cause of concern, as is determining
its etiology. Despite an extensive literature search, we could barely
find two published studies describing KD following meningococcal
serogroup B septicemia [3,4]. In view of the fact that the N.
meningitidis is the leading agent of bacterial meningitis in young
infants [12], there is much to be learned about its pathogenesis and
unusual invasive infection manifestations such us KD.

In a world of increasing acute mortality in KD [13], our study
highlights the need for creating a KD registry and making KD a
reportable disease as suggested by Borzutzky [14]. Clinicians have
to remain alert to the risk of unrecognized KD as well as a delayed
diagnosis or a timely not given treatment. We hope that better
epidemiological data can be then used to refine the clinical diagnostic
features to increase their positive predictive value.

Although, clinicians should not only focus on those criteria but
also pay close attention to the etiological infectious agents known to be
associated with KD but not yet closely linked to a verified mechanism.
The KD’s etiology is challenging. The present epidemiological studies
clearly propose various infectious triggers for KD [15]. Moreover,
our case here reported of associated meningococcal serogroup B
meningitis with KD is exceptional as no such case has ever been

previously described. It contributes to prove the hypothetic role of
N. meningitidis in stimulating a severe systemic inflammation and
therefore a KD. To date, there have been only four previous reported
cases of KD following meningococcal septicemia [3-6]: the two first
ones with group B like our case, the third with group Y and the fourth
with group A.

Based on the compelling theory in favor of superantigen-induced
KD, we hypothesized that there is a meningococcal toxin capable of
inducing an abnormal, uncontrolled and massive immune activation
causing an acute inflammatory multisystem vasculitis with persistent
fever, particularly in genetically susceptible hosts [4,6, 16-19].

In fact, as well as immune-mediated reactions, susceptibility
genes have been suggested as possible etiologic factors for the KD
[20]. In particular, a large-scale international combined genome-wide
association study and replication analysis in individuals of European
and Asian populations identified the FCGR2A locus (functional
polymorphism in the IgG receptor gene) as a plausible biologically
candidate for KD pathogenesis [21]. The involvement of this locus
in increased susceptibility to KD may strongly prove the role of the
IgG receptors in the immune activation in KD, clarify the mechanism
of response to intravenous immunoglobulin and thereby validate a
biological basis for the use of this KD treatment [21]. Thus, further
studies on the meningococcus as a potential human pathogen would
help elucidate the problem of KD etiology, pathogenesis, genetic
susceptibility and also treatment.

As a result of the widespread of the mysterious KD, accurate
studies are necessary especially regarding its diagnosis and etiology.
In this document, we describe a case of KD with incomplete
symptomatology following meningococcal meningitis which we
believe deeply recommend a revision of the principal diagnosis
criteria. Epidemiological data and further concluding investigations
are needed to clarify the pathogenesis of KD and its noteworthy
five-time-now-reported association with N. meningitidis. The
meningococcal superantigen involvement in KD is still not
incompletely understood. A direct evidence will depend on more
detailed research.

References

1. Ulloa-Gutierrez R, Salgado AP, Tremoulet AH. Kawasaki Disease in Latin
American Children: Past, Current, and Future Challenges. J Ped Infect Dis.
2014; 3: 280-281.

2. Kawasaki T. Acute febrile mucocutaneous syndrome with lymphoid
involvement with specific desquamation of the fingers and toes in children.
Jpn Allergy. 1967; 16: 178-222.

3. Dona D, Gnoato E, Giaquinto C, Moretti C. An unexpected fever post
serogroup B meningococcal sepsis. Pediatr Rep. 2016; 8: 6613.

4. Ramanan AV, Baildam EM. Kawasaki disease following meningococcal
septicaemia. Arch Dis Child. 2002; 87: 170-171.

5. Ford SR, Rao A, Kochilas L. Giant coronary artery aneurysm formation
following meningococcal septicaemia. Pediatr Cardiol. 2007; 28: 300-302.

6. Fretzayas A, Stabouli S, Alexaki A, Moustaki M. Meningococcal group A
sepsis associated with rare manifestations and complicated by Kawasaki-like
disease. Pediatr Emerg Care. 2009; 25: 190-192.

7. Gerding R. “Kawasaki disease: a review”. J Pediatr Health Care. 2011; 25:
379-387.

8. Kato H, Sugimura T, Akagi T, Sato N, Hashino K, Maeno Y, et al. Long-term

Submit your Manusecript | www.austinpublishinggroup.com

Austin J Microbiol 3(1): id1016 (2017) - Page - 02


https://www.ncbi.nlm.nih.gov/pubmed/26625447
https://www.ncbi.nlm.nih.gov/pubmed/26625447
https://www.ncbi.nlm.nih.gov/pubmed/26625447
https://www.ncbi.nlm.nih.gov/pubmed/6062087
https://www.ncbi.nlm.nih.gov/pubmed/6062087
https://www.ncbi.nlm.nih.gov/pubmed/6062087
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5136770/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5136770/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1719198/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1719198/
https://www.ncbi.nlm.nih.gov/labs/articles/17486388/
https://www.ncbi.nlm.nih.gov/labs/articles/17486388/
https://www.ncbi.nlm.nih.gov/pubmed/19287280
https://www.ncbi.nlm.nih.gov/pubmed/19287280
https://www.ncbi.nlm.nih.gov/pubmed/19287280
https://www.ncbi.nlm.nih.gov/pubmed/22018429
https://www.ncbi.nlm.nih.gov/pubmed/22018429
https://www.ncbi.nlm.nih.gov/pubmed/8822996

El Ahmer |

Austin Publishing Group

consequences of Kawasaki disease: A 10- to 21-year follow-up study of 594
patients. Circulation. 1996; 94: 1379-1385.

Newburger JW, Takahashi M, Gerber MA, Gewitz MH, Tani LY, Burns JC, et
al. Diagnosis, treatment, and long-term management of Kawasaki disease: a
statement for health professionals from the Committee on Rheumatic Fever,
Endocarditis, and Kawasaki Disease, Council on Cardiovascular Disease in
the Young, American Heart Association. Pediatrics. 2004; 110: 2747-2771.

10. Manlhiot C, Christie E, McCrindle BW, Rosenberg H, Chahal N, Yeung RS.
Complete and incomplete Kawasaki disease: two sides of the same coin. Eur
J Pediatr. 2012; 171: 657-662.

11. Pannaraj PS, Turner CL, Bastian JF, Burns JC. Failure to diagnose Kawasaki
disease at the extremes of the pediatric age range. Pediatr Infect Dis J. 2004;
23:789-791.

12. Stephens DS, Greenwood B, Brandtzaeg P. Epidemic meningitis,
meningococcaemia, and Neisseria meningitidis. Lancet. 2007; 369: 2196-
2210.

13. Nakamura Y, Yanagawa H, Kato H, Harada K, Kawasaki T. Mortality among
patients with a history of Kawasaki disease: the third look. The Kawasaki
Disease Follow-up Group. Acta Paediatr Jpn. 1998; 40: 419-423.

14. Borzutzky A, Hoyos-Bachiloglu R, Cerda J, Talesnik E. Rising hospitalization
rates of Kawasaki Disease in Chile between 2001 and 2007. Rheumatol Int.
2012; 32: 2491-2495.

1

4]

16.

17.

18.

19.
20.

21.

. Burgner D, Harnden A. Kawasaki disease: what is the epidemiology telling us

about the etiology? Int J Infect Dis. 2005; 9: 185-194.

Curtis N, Zheng R, Lamb JR, Levin M. Evidence for a superantigen mediated
process in Kawasaki disease. Arch Dis Child. 1995; 72: 308-311.

Abe J, Kotzin BL, Jujo K. Selective expansion of T cells expressing T-cell
receptor variable regions V beta 2 and V beta 8 in Kawasaki disease. Proc
Natl Acad Sci USA. 1992; 89: 4066-4070.

Leung DY. Superantigens related to Kawasaki syndrome. Springer Semin
Immunopathol. 1996; 17: 385-396.

Son MB, Newburger JW. Kawasaki disease. Pediatr Rev. 2013; 34: 151-162.

Onouchi Y. Susceptibility genes for Kawasaki disease. Nihon Rinsho. 2014;
72: 1554-1560.

Khor CC, Davila S, Breunis WB, Lee YC, Shimizu C, Wright VJ, et al.
Genome-wide association study identifies FCGR2A as a susceptibility locus
for Kawasaki disease. Nat Genet. 2011; 43: 1241-1246.

Austin J Microbiol - Volume 3 Issue 1 - 2017
ISSN: 2471-0296 | www.austinpublishinggroup.com
El Ahmer et al. © All rights are reserved

Citation: El Ahmer |, Ben Haj Khalifa A, Tlijeni A, Wannes S, Boussofara R, Farhat J, et al. Incomplete Kawasaki
Disease Following Meningococcal Serogroup B Meningitis. Austin J Microbiol. 2017; 3(1): 1016.

Submit your Manuseript | www.austinpublishinggroup.com

Austin J Microbiol 3(1): id1016 (2017) - Page - 03


https://www.ncbi.nlm.nih.gov/pubmed/8822996
https://www.ncbi.nlm.nih.gov/pubmed/8822996
https://www.ncbi.nlm.nih.gov/pubmed/15505111
https://www.ncbi.nlm.nih.gov/pubmed/15505111
https://www.ncbi.nlm.nih.gov/pubmed/15505111
https://www.ncbi.nlm.nih.gov/pubmed/15505111
https://www.ncbi.nlm.nih.gov/pubmed/15505111
https://www.ncbi.nlm.nih.gov/pubmed/22134803
https://www.ncbi.nlm.nih.gov/pubmed/22134803
https://www.ncbi.nlm.nih.gov/pubmed/22134803
https://www.ncbi.nlm.nih.gov/pubmed/15295237
https://www.ncbi.nlm.nih.gov/pubmed/15295237
https://www.ncbi.nlm.nih.gov/pubmed/15295237
https://www.ncbi.nlm.nih.gov/pubmed/17604802
https://www.ncbi.nlm.nih.gov/pubmed/17604802
https://www.ncbi.nlm.nih.gov/pubmed/17604802
https://www.ncbi.nlm.nih.gov/pubmed/9821698
https://www.ncbi.nlm.nih.gov/pubmed/9821698
https://www.ncbi.nlm.nih.gov/pubmed/9821698
https://www.ncbi.nlm.nih.gov/pubmed/21785955
https://www.ncbi.nlm.nih.gov/pubmed/21785955
https://www.ncbi.nlm.nih.gov/pubmed/21785955
https://www.ncbi.nlm.nih.gov/pubmed/15936970
https://www.ncbi.nlm.nih.gov/pubmed/15936970
https://www.ncbi.nlm.nih.gov/pubmed/7763061
https://www.ncbi.nlm.nih.gov/pubmed/7763061
https://www.ncbi.nlm.nih.gov/pubmed/1315049
https://www.ncbi.nlm.nih.gov/pubmed/1315049
https://www.ncbi.nlm.nih.gov/pubmed/1315049
https://www.ncbi.nlm.nih.gov/labs/articles/8966663/
https://www.ncbi.nlm.nih.gov/labs/articles/8966663/
http://pedsinreview.aappublications.org/content/34/4/151
https://www.ncbi.nlm.nih.gov/pubmed/25518402
https://www.ncbi.nlm.nih.gov/pubmed/25518402
https://www.ncbi.nlm.nih.gov/pubmed/22081228
https://www.ncbi.nlm.nih.gov/pubmed/22081228
https://www.ncbi.nlm.nih.gov/pubmed/22081228

	Title
	Abstract
	Background
	Case Presentation
	Discussion
	References

