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agnosis of the disease and the reduction of the incidence
of misdiagnosis.

First of all, the understanding of KD among clinicians
should be improved. Clinicians should not only be familiar
with the clinical manifestations of CKD, but also the clini-
cal characteristics of IKD, as well as the characteristics of dis-
persed symptoms of the disease, other complications that may
be caused by KD, and the early and specific diagnostic ba-
sis, such as inflammatory indicators CRP and platelets. In ad-
dition, the medical history of the child should be asked in de-
tail, and a comprehensive and careful physical examination
should be conducted, especially for difficult cases, careful ex-
amination should be conducted in strict accordance with the
examination procedures of various systems, and attention

8. FOLLOW-UP OF IKD

The purpose of KD follow-up management is to prevent
cardiovascular events such as myocardial ischemia, myocar-
dial infarction and sudden death as much as possible. Fol-
low-up management of IKD is the same as KD, which can
be referred to the clinical Management Recommendations for
KD coronary artery disease (2020 revision) [38]:

(1) Patients without coronary artery dilatation and patients
with mild coronary artery dilatation in the acute stage returned
to normal within 30 days; Clinical follow-up for 5 years; The
duration of follow-up was 1 month, 2~3 months, 6 months,
1 year and 5 years. Echocardiography and electrocardiogram
(ECG) were performed during follow-up. ECG exercise was
recommended at the last follow-up. (2) Patients with small
coronary aneurysms need long-term follow-up; The duration
of follow-up was 1 month, 2~3 months, 6 months, 1 year, and
then once a year. If the recovery to normal can be once every

should be paid to minor abnormal symptoms [37]. Second-
ly, if a child is suspected to be IKD, a comprehensive exam-
ination should be carried out on the skin, eyes, hands and feet
and lips of the child to detect small changes in physical signs.
Laboratory indicators were further evaluated. If the patient
has fever for more than 5 days, and has oral mucosal changes,
rash and ocular conjunctivitis, the clinical features can be fur-
ther evaluated to determine whether the patient is IKD. When
the fever persists, echocardiography (UCG) may be performed,
and a short review is required if the diagnosis is not confirmed.
Finally, clinicians should always have KD in mind, and pay
attention to patients with persistent high fever, should active-
ly examine, find the cause, and raise vigilance, prohibit (ear-
ly) abuse of hormones.

2 years; Induced myocardial ischemia was evaluated every
3 to 5 years. Give cardiovascular risk assessment and guid-
ance. Echocardiography was performed during follow-up, and
ECG was performed if necessary. If echocardiography
shows a return to normal, multislice spiral CT angiography
(MSCTA), magnetic resonance coronary angiography
(MRCA), and exercise ECG are recommended. (3) Lifelong
follow-up of patients with mid-sized CAA; The duration of
follow-up was 1 month, 2~3 months, 6 months and 1 year.
Once a year thereafter; Induced myocardial ischemia was eval-
uated every 1-3 years. Give cardiovascular risk assessment
and guidance. Echocardiography and ECG were improved
during follow-up. Chest radiographs if necessary; Multi-slice
spiral CT (MSCTA), magnetic resonance coronary angiog-
raphy (MRCA) or coronary angiography (CAG) are recom-
mended after 3 months of disease course. If echocardiogra-
phy shows a return to normal, MSCTA or MRCA or CAG
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confirmation is recommended. If noninvasive tests suggest
myocardial ischemia, CAG, MSCTA, or MRCA should be
performed. (4) Lifelong follow-up of patients with giant CAA;
The duration of follow-up was 1 month, 2~3 months, 6
months, 9 months, 1 year, and then every 3~6 months. Induced
myocardial ischemia was evaluated every 6 to 12 months. Give
cardiovascular risk assessment and guidance. Echocardiog-
raphy and ECG were improved during follow-up. Chest ra-
diographs if necessary; The course of the disease was about
3 months and the first CAG was performed. In the future,
MSCTA or MRCA can be selected according to the situation.
If noninvasive tests suggest myocardial ischemia, CAG should
be repeated. If the echocardiogram shows a return to normal,
confirmation by the CAG, MSCTA, or MRCA is required.
(5) CAA with coronary artery stenosis with or without my-
ocardial ischemia: lifetime follow-up, with the same dura-
tion and content as for patients with giant CAA. Follow-up
plans for both CKD and IKD need to be determined by the
person, and various tests should be selected at different fol-
low- up times according to the disease condition, which should
not be generalized.

9. OUTLOOK AND SUMMARY

In recent years, substantial progress has been made in
the etiology and pathology of the characteristic diseased ar-
tery abnormalities of KD, but there is still a lack of specif-
ic early diagnostic indicators for KD, especially the diag-
nosis of IKD is more difficult. As there is no clear diagnos-
tic criteria for IKD at present, it is easy to miss or misdi-
agnose IKD in pediatric clinical work, which is prone to
coronary artery injury. As a result, IKD patients have a high-
er risk of coronary artery lesions than CKD patients. Al-
though IKD symptoms are atypical, it does not mean that
IKD can be ignored. Therefore, in clinical work, on the one
hand, doctors should be proficient in the diagnosis, treat-
ment and long-term follow-up management of IKD, which
is crucial for the prevention of patients. On the other hand,
doctors should also inquire the medical history in detail, com-
prehensively analyze the condition, perform routine cardiac
ultrasound and related auxiliary examinations, diagnose as
early as possible, and give reasonable treatment as soon as
possible, which is helpful to improve the clinical diagno-
sis and treatment level of KD and improve the prognosis
of children.

REFERENCE

[1] Ae R, Makino N, Kosami K, et al. Epidemiology, treat-
ments, and cardiac complications in patients with Kawasa-
ki disease: thenationwide survey in Japan, 2017-2018[J]. J
Pediatr, 2020, 225:23-29. e2. PMID: 32454114. DOI: 10.
1016/j. jpeds. 2020. 05. 034.

[2] Makino N, Nakamura Y, Yashiro M, et al. Nationwide
epidemiologic survey of Kawasaki disease in Japan, 2015-
2016[J]. Pediatr Int, 2019, 61(4): 397-403. PMID: 30786118.
DOI: 10. 1111/ped. 13809.

2024

[3] Liu Gengying, Du Zhongdong. Diagnosis and treat-
ment of incomplete Kawasaki disease [J].

Chinese Pediatric Emergency Medicine, 20, 27(9):666-
670. (in Chinese) DOI: 10. 3760/cma. j. issn. 1673-4912. 2020.
09. 007.

[4] Mu ZL, Jiao FY, Xie Kesheng. Interpretation of Guide-
lines for Diagnosis and Management of cardiovascular se-
quelae of Kawasaki Disease (JCS/JSCS2020) [J]. Chinese
Journal of Pediatrics, 2021, 23(3):213-220. PMID:33691912.
PMCID:PMC7969191. DOI:10. 7499/j. issn. 1008- 8830.
2010134.

[5] ManlhiotC, ChristicE, MccrindleBW, et al. Complete
and incomplete Kawasaki disease: two sides of the same
coin[J]. Eur J Pediatr, 2012, 171(4):657-662. DOI: 10.
1007/s00431-011-1631- 2.

[6] Morishita KA, Goldman RD. Current Approach to the
Evaluation and Management of Incomplete Kawasaki Dis-
ease in the Emergency Department. Pediatr Emerg Care[J].
2020 Nov; 36(11):537-541. doi: 10. 1097/PEC.
0000000000002259.

[71 Wu J, Yu M, Huang L, et al. Association of MnSOD
gene polymorphism with susceptibility to Kawasaki disease
in Chinese children[J]. Cardiol Young, 2021, Feb; 31(2):179-
185. DOI: 10. 1017/S104795112000356X.

[8] Hang QY, Xu BW, Du JB. Similarities and differences
between multiple inflammatory syndrome in children asso-
ciated with COVID-19 and Kawasaki disease: clinical pre-
sentations, diagnosis, and treatment[J]. World J Pediatr, 2021
Aug; 17(4):335 -340. DOI:10. 1007/s12519-021-00435-y.

[9]Li T, Feng J, Li N, et al. Correct identification of in-
complete Kawasaki disease[J]. J Int Med Res, 2021 Mar;
49(3):3000605211001712. DOI: 10. 1177/030006052-
11001712.

[10] SonobeT, KiyosawaN, TsuchiyaK, et al. Prevalence
of coronary artery abnormality in incomplete Kawasaki dis-
case[J]. Pediatr Int, 2007, 49(4):421-426. DOI: 10. 1111/j.
1442-200X. 2007. 02396. x.

[11] NomuraY, YashiroM, MasudaK, et al. Treatment
change and coronary artery abnormality in incomplete
Kawasaki disease[J]. Pediatr Int, 2020, 62(7):779- 784. DOI:
10. 1111/ped. 14242.

[12] Shi L, Li J, Qie D, et al. Clinical manifestations of
Kawasaki disease in different age groups: retrospective data
from Southwest China[J]. Clin Rheumatol, 2020 Oct;
39(10):3027-3032. DOI:10. 1007/s10067-020-05069-5.

[13] Liu HH, Qiu Z, Fan GZ, et al. Assessment of coro-
nary artery abnormalities and variability of Z-score calcula-
tion in the acute episode of Kawasaki disease-A retrospec-
tive study from China[J]. Eur J Clin Invest, 2021 Mar;
51(3):e13409. DOI: 10. 1111/eci. 13409.

[14] Blaney MM, Williams RV, Areinamo IA, et al. The
impact of the American Heart Association guidelines on pa-
tients treated for incomplete Kawasaki disease[J]. Cardiol Y-
oung, 2022Jul; 32(7):1066-1070. DOI:10. 1017/S10479-
51121003632.




56

International Journal OF PEDIATRICS

[15] Sudo D, Makino N, Nakamura Y. Recurrent Kawasa-
ki disease and cardiac complications: nationwide surveys in
Japan[J]. Arch Dis Child, 2020 Sep; 105(9):848 -852. DOI:
10. 1136/archdischild-2019-317238.

[16] Alramadhan MM, Kamdar AA, Lafferty-Prather M,
et al. Incomplete Kawasaki Disease Associated With Human
Herpes Virus-6 Variant B Infection and Aseptic Meningitis[J].
Glob Pediatr Health, 2020Jul 25; 7:2333794X20939759. DOLI:
10. 1177/2333794X20939759.

[17] Hongying Shi, Huixian Qiu, Zengyou Jin, et al. Coro-
nary artery lesion risk and mediating mechanism in children
with complete and incomplete Kawasaki disease[J]. J Inves-
tig Med, 2019 Aug; 67(6):950-956. DOL: 10. 1136/jim-2018-
000898.

[18] Li T, Feng J, Li N, Liu T. Correct identification of
incomplete Kawasaki disease[J]. J Int Med Res, 2021Mar;
49(3):3000605211001712. DOI: 10. 1177/0300060521-
1001712.

[19] Guang Song, Weidong Ren, Zhe Liu, et al. Incom-
plete Kawasaki disease with coronary artery aneurysm and
coronary sinus thrombus[J]. Pediatr Cardiol, 2015, Jun;
36(5):1097 - 9. DOI:10. 1007/s00246-015-1144-2.

[20] Fukazawa R, Kobayashi J, Ayusawa M, et al.
JCS/ISCS 2020 guideline on diagnosis and management of
cardiovascular sequelae in Kawasaki disease[J]. Circ J, 2020,
84(8): 1348-140. DOI:10. 1253/circj. CJ-19-1094.

[21] Huang Guoying. Challenges in diagnosis, treatment
and treatment of Kawasaki disease [J]. Chin J Pediatrics, 2022,
60(1) : 3-5 DOI: 10. 3760/ CMA. J. N112140-20211104-
00927.

[22] Denby KJ, Clark DE, Markham LW. Management
of Kawasaki disease in adults[J]. Heart, 2017, Nov,
103(22):1760-1769. DOI:10. 1136/heartjnl-2017-311774.

[23] McCrindle BW, Rowley AH, Newburger JW, et al.
Diagnosis, treatment, and long-term management of Kawasa-
ki disease: a scientific statement for health professionals from
the American Heart Association[J]. Circulation, 2017,
135(17): €927-999. DOI: 10. 1161/CIR. 0000000000000484.

[24] Shi L, Li J, Qie D, Hua X, et al. Clinical manifesta-
tions of Kawasaki disease in different age groups: retrospec-
tive data from Southwest China[J]. Clin Rheumatol, 2020, Oct;
39(10):3027-3032. DOI:10. 1007/s10067-020-05069-5.

[25] An HS, Kim GB, Song MK, et al. The occurrence
of coronary artery lesions in Kawasaki disease based on C-
reactive protein levels: a retrospective cohort study[J]. Pe-
diatr Rheumatol Online J, 2021, Jun2; 19(1):78. DOI: 10.
1186/s12969 -021-00566-6.

[26] Cardiovascular Group, Rheumatology Group, Im-
munology Group, Pediatrics Society of Chinese Medical As-
sociation, et al. Expert consensus on diagnosis and acute treat-
ment of Kawasaki disease [J]. Chinese Journal of Pediatrics,
2022, 60(1):6-13. DOI: 10. 3760/ CMA. J. N112140-
20211018- 00879.

[27] Rodriguez-GonzalezM, Perez-ReviriegoAA, Castel-
lano-MartinezA, et al. N-terminal probrain natriuretic pep-

tide as biomarker for diagnosis of Kawasaki disease[J]. Bio-
mark Med, 2019, 13(4):307-323. DOI: 10. 2217/bmm-
2018-0324.

[28] Yu Cheng, Jiang Luo. Study on the diagnosis and
treatment of incomplete Kawasaki disease [J]. Journal of Clin-
ical Medical Literature Electronic, 2016, 3(20):3999-4000.

[29] Shimizu A, Ebara Y, Nomura S, et al. Chronologi-
cal changes in strawberry tongue in toxic shock syndrome
toxin-1-mediated Exanthematous Disease[J]. ] Gen Fam Med,
2020, Sep20; 21(6):280-281. DOI: 10. 1002/jgf2. 376.

[30] Hikaru Kanemasa, Etsuro Nanishi, Hidetoshi Taka-
da, et al. Overlapping Features in Kawasaki Disease-Relat-
ed Arthritis and Systemic-Onset Juvenile Idiopathic Arthri-
tis: A Nationwide Study in Japan[J]. Front Pediatr, 2021, Jul
20; 9:597458. DOI:10. 3389/fped. 2021. 597458.

[31] Otar Yener G, Pag Kisaarslan A, Ulu K, et al. Dif-
ferences and similarities of multisystem inflammatory syn-
drome in children, Kawasaki disease and macrophage acti-
vating syndrome due to systemic juvenile idiopathic arthri-
tis: a comparative study[J]. Rheumatol In, 2022, May;
42(5):879-889. DOI: 10. 1007/s00296-021-04980-7.

[32] Rosenfeld N, Tasher D, Ovadia A, et al. Kawasaki
disease with a concomitant primary Epstein - Barr virus in-
fection[J]. Pediatr Rheumatol Online J, 2020, Aug 12;
18(1):65. DOI:10. 1186/s12969-020-00459-0.

[33] Sun G, Yao F, Yang Z. A Pediatric Case Report of Ep-
stein-Barr Virus-associated Hemophagocytic Lymphohisti-
ocytosis With Pericardial Effusion and Multiple Coronary Ar-
tery Aneurysms[J]. J Pediatr Hematol Oncol, 2021 Mar 1;
43(2):e219 -€222. DOI: 10. 1097/MPH. 0000000000001642.

[34] Jaggi P, Kajon AE, Mejias A, et al. Human adenovirus
infection in Kawasaki disease: a confounding bystander?[J].
Clin Infect Dis, 2013, Jan; 56(1):58 -64. DOI:10.
1093/cid/cis807.

[35] Tang Y, Li X, Cao L, et al. Characteristics and In-
dications of Kawasaki Disease Among Infants Under 6
Months[J]. Front Pediatr, 2020, Aug 14; 8:470. DOI:10.
3389/fped. 2020. 00470.

[36] Shaanxi Kawasaki Disease Diagnosis and Treatment
Center, Shaanxi Children's Clinical Medical Research Cen-
ter for Internal Diseases, Children's Hospital of Shaanxi
Provincial People's Hospital, et al. Expert consensus on the
application of intravenous immunoglobulin in pediatric
Kawasaki disease [J]. Chin J Pediatrics, 2021, 23(9): 867 -
876. PMID: 34535199. PMCID: PM(C8480171. DOI: 10.
7499 /j.1SSN. 1008 -8830.2107110. [37]Yang TJ, Lin MT,
Lu CY, et al. The prevention of coronary arterial abnormal-
ities in Kawasaki disease: a meta-analysis of the corticosteroid
effectiveness[J]. J Microbiol Immunol Infect, 2018, 51(3):
321-331. DOL: 10. 1016/j. jmii. 2017. 08. 012.

[38] Chinese Journal of Pediatrics, Editorial Board.
Clinical management of coronary artery disease in Kawasa-
ki disease (2020 Revised edition)[J]. Chinese Journal of Pe-
diatrics, 2020, 58(9):718-724. DOI: 10. 3760/ cMA. ].
N112140-20200422-00421.

2024




International Journal OF PEDIATRICS

57

RESEARCH PROGRESS

LI HUIRONG (first author),
Affiliated Hospital of Yan ‘an University

ON THE ROLE

OF INFLAMMATION

JIA KUNPENG (corresponding author),
Affiliated Hospital of Yan ‘an University
Jjkpzhaolin@163.com

JIA0 FUYONG;
Shanxi Provincial People’s Hospital

ABSTRACT:

As the pathogenesis of Kawasaki disease continues to evolve, researchers have
proposed a number of hypotheses, from viral infections, genetic and environmen-
tal influences, to toxin-mediated autoinflammatory responses. More and more at-
tention has been paid to the role of inflammation in KD pathogenesis. Objective:
To explore the role of inflammation in Kawasaki disease and to provide a new
idea for the diagnosis and treatment of KD. Methods: A systematic search was
conducted from PubMed and CNKI databases (last updated on March 31, 2023)
for relevant and qualified articles evaluating the role of inflammation in KD. Re-
sults: The research results of the last five years were selected from these articles
for meta-analysis. Conclusion: Through comprehensive analysis, we conclude that
inflammatory response is the main process of vascular damage in Kawasaki dis-
ease, especially the NLRP3 inflammasome plays an important role. However, the
etiology and pathogenesis of KD are very complex, and inflammation is only one
of the manifestations, the specific details are still not fully understood. In this pa-
per, we will review some of the major concepts and recent views on the role of

inflammation in Kawasaki disease.

Key words: Inflammation, Inflammatory corpuscles; Kawasaki disease; chil-

dren

Kawasakidisease (KD) is a common
childhood vasculitis that tends to occur
in children under 5 years of age. It is
usually acute, self-limited, and highly
inflammatory in its early stages, main-
ly involving coronary arteries, but its
pathogenesis has been unknown. In
recent years, the incidence of KD has
been increasing year by year, which is
one of the most common causes of ac-
quired heart disease in children [1]
The role of inflammation in Kawasaki
disease is summarized from the follow-
ing aspects:

1. HISTOPATHOLOGY

The initial study of KD inflamma-
tion was a histopathological examina-
tion of the heart and coronary vessels
of deceased patients. Early in the
disease, stage I, a large number of

2024

mixed inflammatory infiltrates of
neutrophils, eosinophils, macrophages,
and lymphocytes are seen involving
the inner and outer membranes of
coronary arteries [2] . In the second
stage, coronary aneurysms may devel-
op due to proliferative inflammation
of the intima and damage to smooth
muscle cells and elastic fibers in the
medium. Again, this infiltration is
mixed and includes lymphocytes,
monocytes, macrophages, plasma
cells, and fibroblasts [3].

Generally, M1 macrophages are
thought to be pro-inflammatory and
may reflect activation of innate im-
mune stimuli. In a study of KD coro-
nary artery disease, a large number of
immune inflammatory cells, especial-
ly M1 macrophages, were found to be
the main phenotype of KD [4] . Abnor-

IN KAWASAKI DISEASE

mal activation of immunoactive cells
such as macrophages, monocytes and
lymphocytes is the main characteris-
tic of KD. These cells secrete various
inflammatory  cytokines  and
chemokines such as IL-1, TNF-q,
etc., thereby causing vasculitis of en-
dothelial cells [5] . As a natural barri-
er between the circulatory system and
the vascular wall, vascular endothelial
cells play a vital role in maintaining the
normal function of blood vessels.
Studies have shown that endothelial
cell injury, including inflammation
and apoptosis, is the main pathologi-
cal mechanism of KD [6] .

With the deepening of exploration
and the support of technology, the
study of KD inflammatory response
has been upgraded from histopathol-
ogy to the analysis of whole gene ex-
pression profile, such as the mouse
model of KD patients in the acute
stage, such as LCWE mouse model,
and transcription profile analysis,
which confirmed the up-regulation of
multiple immune pathways. Including
intracellular signal transduction, T
cell activation, B cell development, etc.
[7], these studies further suggest the
role of immune inflammatory re-
sponse in KD. Here we discuss the role
of innate immunity and adaptive im-
mune inflammation in KD.

2. CONGENITAL IMMUNE

INFLAMMATORY

RESPONSE

2.1. Inflammatory factor

High levels of IL-1p have long
been thought to be at the core of
KD’s acute inflammatory phase [8] .
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IL-1B is produced by a variety of im-
mune and non-immune cell types as
part of the innate immune response. IL-
1B has a variety of pro-inflammatory
effects, the most important of which is
the direct activation of coronary en-
dothelial cells, resulting in the up-reg-
ulation of cell adhesion molecules, and
the production of IL-6 and IL-8, both
of which are important inflammatory
factors [9] .

In addition to IL-1p, cytokines also
have TNF-a. Relevant reports have
shown that the levels of TNF-a released
by macrophages and monocytes in the
serum of KD patients are significantly
higher, which plays a facilitating role in
inducing coronary artery inflammation
and promoting the development of
coronary artery aneurysms [10] . How-
ever, stimulating the production of in-
flammatory cytokines is achieved by ac-
tivating inflammasome.

2.2 Inflammatory bodies

Inflammatory bodies are intracellu-
lar protein complexes of the innate im-
mune system that respond to pathogen-
associated molecular patterns (PAMPS)
or DAMPS.

Nod-like receptor protein 3
(NLRP3) activation is the key of inflam-
matory activation in typical inflamma-
tories. There was a correlation be-
tween NLRP3 and tongue-associated
speck-like protein, apoptosis-associ-
ated speck-like protein, ASC), cys-
teinyl aspartate-specific proteases-1
(caspase-1) containing cysteine com-
bined to form inflammatory bodies. By
regulating caspase-1 activation, Pro-
mote the maturation and release of
inflammatory factors such as IL-13 and
IL-18, and play a pro-inflammatory role
[11] . In addition, activation of atypi-
cal inflammatories has been reported to
be associated with caspase-4 or caspase-
5-dependent pyrodeath, which is known
to be induced by intracellular
lipopolysaccharide (LPS) in Gram-
negative bacteria [12, 13] . At the
same time, the activation of caspase-4/5
also induced typical NLRP3 inflamma-
some. mRNA levels of TIFA, NLRP3,
CASP1, CASP4, CASP5 and IL1B
were significantly increased in acute and
convalessive KD patients. Therefore,
both NLRP3/ Caspase-1-dependent

typical inflammatories and Caspase-4/5-
dependent atypical inflammatories are
involved in pro-inflammatory immune
responses in KD patients at the tran-
scriptional level [14] .

2.3 Activation of NLRP3 inflam-
masome:

Studies have shown that the NLRP3
inflammasome is a complex composed
of three subunits, and activation of the
NLRP3 inflammasome requires two
signals.

The first signal causes NFB activa-
tion, which leads to increased NLRP3
and pro-IL1f levels. Binding of
pathogen-associated molecular pat-
terns (PAMP) or damage-associated
molecular patterns (DAMP) to pattern
recognition receptors (PRRS) results
in NFB activation. NFB is a transcrip-
tion factor that increases NLRP3 and
pro-IL1B in cells, which is called
priming.

The second signal leads to the as-
sembly of the namesome protein, re-
sulting in the activation of caspase 1,
which is called activation. Caspase-1
converts pro-IL1p and pro-IL18 to
IL1B and IL18, respectively. It also
leads to programmed inflammatory
cell death through the formation of
pores in the cell membrane, with the
end result being the release of inflam-
matory cytokines and inflammatory cell
death through the formation of cell
membrane pores. [15]

2.4 Regulation of NLRP3 inflam-
masome

1. MicroRNAs(miRNAs) are en-
dogenous non-coding RNA molecules
responsible for a variety of cellular and
metabolic pathways, including cell
proliferation, differentiation, and death.
miRNAs are also involved in the reg-
ulation of inflammatory response and
maintenance of immune homeostasis
[16] . Recent studies have shown that
MicroRNA-223(miR-223) limits the
development of cardiovascular dis-
eases by down-regulating NLRP3 in-
flammasome activity and subsequent
IL-1pB production. miR-223 may be a
potential biomarker for the early diag-
nosis of KD in humans, and may be
promising as a novel therapy for KD in
the future[17].

2. Studies at different periods
consistently found that ITPKC poly-
morphism is associated with KD sus-
ceptibility, and ITPKC controls
NLRP3 activation by regulating cal-
cium ion mobilization. ITPKC is a
gene that encodes inositol triphos-
phate 3-kinase, which converts inos-
itol triphosphate (IP3) to inositol
tetraphosphate and terminates the
propagation of Ca2+ signaling path-
ways. Recent studies have shown
that reduced function of inositol 3-ki-
nase triphosphate leads to accumula-
tion of IP3 [18] . Increased IP3 leads
to increased intracellular Ca2+ and ac-
tivation of NLRP3. Increased IP3
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Figure 1. NLRP3 inflammasome activation pathway:
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also leads to activation of T cells
through Ca2+/NFAT (nuclear factor
that activates T cells) pathway [19] .

The role of ITPKC, NLRP3 and
cytokines such as IL1f and IL18 in chil-
dren with acute KD has been investigat-
ed. They found that ITPKC was down-
regulated and NLRP3 was up-regulat-
ed in the children. IL18 levels are ele-
vated and associated with inflammatory
markers. IL1p levels were not signifi-
cantly elevated in children with KD
compared to controls, but were higher
in [Vig-resistant children in their cohort.
These studies may indicate that NLRP3
inflammator-driven IL-1f plays an im-
portant role in disease development in
children with Ivig-resistant KD, and also
suggest that in addition to IL-1p, it is
also a therapeutic target for KD through
the regulation of NLRP3 inflammator-
resistant [20] . Management of the wa-
ter-soluble portion of Candida albi-
cans (CAWS) is a mouse model that
causes KD coronary arteritis. This mod-
el was used to show that damage to KD
vascular inflammation is mediated by
NLRP3 activation and IL-1( production,
as the control group suggested that
NLRP3 deficient mice did not develop
vasculitis [21] . In both studies, NLRP3
bodies were found to be involved in KD
pathogenesis.

Based on the above studies, it can be
seen that the action process of inflam-
matories in KD is that when the body is
subjected to invasion by exogenous
pathogenic toxins or stimulation by
endogenous danger signals, inflamma-
tories are self-activated and form active
substances (caspase-1), which further
promote maturation of more down-
stream pro-inflammatory factors (such
as IL-1p and IL-18), thus promoting cel-
lular inflammatory response. Even
apoptosis. The production of inflamma-
tory factors can further cause the acti-
vation of immune cells such as T cells
and NK cells, and the release of
interferon-y (IFN-y), tumor necrosis
factor-a (TNF-a) and other inflamma-
tory factors. Such recurrent and even dif-
fuse inflammation leads to the damage
of vascular endothelium, which may
play a role in KD systemic vascular in-
flammation and CAL. Although a sin-
gle mechanism such as inflammasome
may not fully explain the pathogenesis
of KD, such research will certainly
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promote the development of new diag-
nostic markers and therapeutic targets
in KD.

3. ADAPTIVE IMMUNE
INFLAMMATORY
RESPONSE

In addition to the role of innate im-
mune response in generating inflamma-
tion in KD, relevant studies have shown
that antigen-specific adaptive immune
response also occurs in KD patients. For
example, both B cells and CD8+T cells
have been reported to have oligonclon-
al amplification in acute KD. Autoan-
tibodies against various myocardial,
endothelial, and extracellular matrix
proteins have been documented in many
studies. The clinical significance of
these autoantibodies is unclear.

In a long-term follow-up study,
22% of patients detected autoantibod-
ies several years after diagnosis of KD
[22] . However, there is no convincing
evidence that KD patients are at high-
er risk of developing autoimmune dis-
eases later in life.

3.1. B cell activating factor (BAFF)
and IgA reactions

1. B cell activating factor is an im-
portant cytokine for B cell activation and
differentiation. In autoimmune diseases
characterized by autoantibody produc-
tion, BAFF is usually highly expressed
and is a target for therapeutic interven-
tion [23, 24] . Children with KD also
showed high levels of BAFF and re-
turned to normal after IVIG treatment
[25,26] . The increase in BAFF may be
related to the increase in the percentage
of antiboy-secreting cells in acute KD,
which decreased after treatment [27] .

2. In KD patients, IgA producing
plasma cells infiltrate the coronary
wall. The frequency of IgA plasma
cells is also higher in the upper respira-
tory tract of KD patients. A recent
study has suggested that IgA response
in KD may be an important factor in
vascular injury. LCWE mouse model is
an example of PAMP-induced coronary
arteritis, and LCWE-induced KD mod-
el was used to demonstrate that adaptive
immune response is involved in vascu-
lar injury in KD patients. Foreign schol-
ars have proved that vascular inflamma-
tion is related to the increase of serum
IgA level and IgA+B cells in lym-

phoid tissue [28] . Deposition of the
IgA-C3 immune complex was also not-
ed in the heart and aorta of LCWE-treat-
ed mice. In this model, vascular inflam-
mation and damage were IgA depend-
ent, because IgA deficient mice did not
develop coronary vasculitis [28] .

3.2. CD8+ T cells

LCWE mouse model experiments
suggest that CD8+T cells promote vas-
cular inflammation and injury [29] . The
coronary arteries of LCWE-treated
mice showed infiltration of CD4+ and
CDS8+T cells as well as regulatory T
cells, dendritic cells, neutrophils, and
macrophages. Elimination of CD8+T
cells with monoclonal antibody signif-
icantly alleviated vasculitis and my-
ocarditis in LCWE-treated mice. The
clearance of CD4+T cells and other cells
did not have the same effect [29] , in-
dicating that CD8+T cells played a
role in KD vasculitis injury.

In conclusion, KD inflammation
mainly involves innate immune in-
flammatory response and adaptive im-
mune inflammatory response, including
the involvement of inflammatory cells,
inflammatory factors and inflammato-
ry bodies, among which inflammatory
bodies play an important role. Early de-
tection of the expression of NLRP3 in-
flammatory bodies in peripheral blood
and intervention therapy may provide
new ideas for the diagnosis and treat-
ment of KD. However, how specific in-
flammatory bodies cause damage to
blood vessels in KD patients still needs
further study. By exploring the specif-
ic pathogenesis of inflammation in
Kawasaki disease, we hope to provide
new guidance for clinical diagnosis
and treatment, so as to reduce the inci-
dence of Kawasaki disease, especially
the coronary artery injury.
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ABSTRACT:

In this paper, we have tried to draw your attention to the fact that in the case of
both monozygotic and dizygotic twins, the order of birth of an individual twin may
be considered as an important factor in the formation of certain characteristics of the
organism. Along with this, people have the ability to notice the differences between
twins and even identify which twin was born first and which was born for the sec-
ond time. As for monozygotic twins, you know that it is difficult for even family mem-
bers to distinguish them from each other, although there are people who stand out
from the rest with the ability to recognize a twin. Some people believe that a first-
born twin is "older" in appearance than a second-born twin, more purposefulness and
activity are felt. Others found differences in head shape and so on. There were those
who simply learned to recognize the first-born twin through practice, and they were
more likely to make mistakes because of it exists many reasons to be mistaken by
this direction. For example, often happens that as a result of caesarean section, the
fetus, which was supposed to leave the uterus first, is removed for the second time
in a row. At this time, a controversial issue arises - which should be considered as
the first born, the baby who was first taken out of the womb or the baby whose po-
sition during physiological birth definitely determined its first delivery?!

Question-try to guess which one is the first-born twin and which one is the
second?

e

o |

First born

TWINS

It is a universal conundrum — the ca-
pability to correctly differentiate be-
tween identical twins. It has been seen
however, that those who have been
exposed to identical twins for pro-
longed periods, may it be their children,
siblings, or other relatives — they have
a higher tendency to correctly distin-
guish between them.

Our aim was - To understand and
identify the differences between the twin
siblings in Monozygotic and Dizygot-
ic twins.

Method — A questionnaire was cre-
ated and distributed among students of
our university and family in close asso-
ciation with twins.

Along with their answers, photos of
the twins were also provided.

Study A — using the photos, a
study was conducted to see how
many members of a test group would
be able to correctly identify the old-
er twin from the younger twin based
of the picture, and if there were any
concrete basis for their choices. The
members who answered correctly for
the first picture were formed a sepa-
rate test group and were shown a se-
ries of pictures of other twin siblings.
With this selected group, they were
shown 6 more photos of twin siblings.
At the same time most of the prem-
ise for the assumptions made by the
test group was cither based on the
height, or facial composition (matu-
rity). First born were also identified
based on the facial composition dif-
ferentiated by the fact that older twin
have look like they are responsible for
taking care of both the twins, howev-
er the younger twin takes care of
themselves and only them.
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Next sample about dizygotic twins and the same question-which one is the
first born and which one is the second born?

The first born twin

It was seen that sometimes it was more
difficult to identify the older twin among
dizygotic twins than monozygotic twins.

Study B — The parents of two pairs
of twins were shown a series of photos
of twins for identification. The results are

Correct
Answers
Mother of Twin Set 1 | 5outof6
Father of Twin Set 1 4 out of 6
Mother of Twin Set 2 | 5 outof 6
Father of Twin Set 2 3 outof 6

It was also seen that the member of
the group who is a mother to twins were
able to identify all the twins correctly.
At the same time preparation for birth
is the most important moment for twins.
Their position in the uterus, which may
change throughout pregnancy, deter-
mines their birth order. But everything
changes when a caesarean section is per-
formed instead of a physiological birth...

It often happens that as a result of cae-
sarean section, the fetus, which was sup-
posed to leave the uterus first, is removed
for the second time in a row. At this time,
a controversial issue arises - which should
be considered as the first born, the baby who
was first taken out of the womb or the baby
whose position during physiological birth
definitely determined its first delivery?!

The observations revealed that exter-
nal identification signs (height, facial fea-
tures, facial expressions, etc.) do not cor-
respond to the artificially created order
and correspond to the order that we would
have in the case of physiological child-
birth. But, while researching this issue,

Dizygotic twins

The Second born twin

we face another problem - regarding the
disappearance of qualitative distinguish-
ing features (character, vision, suscepti-
bility to infectious diseases, etc.) in
twins born as a result of cesarean section.

The extent of the aforementioned fact
and whether it appears in the majority of
twins born by caesarean section, the re-
search of this assumption is ongoing. Out
of the 30 twins we have seen so far, 21
had similar characteristics. It is too ear-
ly to get the final result and confirm the
hypothesis, however, this fact became the
reason for raising the third problem. Why
is this happening? What is the reason for
the similarity of distinguishing character-
istics between twins born by cesarean sec-
tion for the first time and for the second
time? - We think the answer to this is the
different role of physiological delivery
and caesarean section in the adaptation
of the newborn, a brief description of

which is as follows: A newborn born by
caesarean section is weak, while a baby
born by physiological delivery is able to
fight and is well adapted to the environ-
ment. Leaving the mother's body is the
first big test for the fetus, and during this
time it learns to overcome obstacles. Dur-
ing physiological childbirth, the fetus is
active it is involved in the birth process,
and during cesarean section it is removed
at once, due to which its adaptive prop-
erties are less developed.

At the same time when we looking
for differences between first born and
second born tween it's necessary to take
into account the discovery of DNA
methylation gave us a mechanism to un-
derstand how epigenetic phenomena
happen in twins. The histone modifica-
tion can also be used to modulate the ex-
pression of a gene - turn it on a little,
quite a bite, quite a lot and so on.

REFERENCES

1. Tskhomelidze Davit, Chiladze Na-
talia - International Journal of Pediatrics-
Thilisi 2021, pp49-50

2. Nessa Carey-Junk DNA-, Icon
books Ltd -2015, pp114-123

3. https://www.youtube.com/watc-
h?v=i1nz5Bkpmcw

4. https://kids.frontiersin.org/arti-
cles/10.3389/frym.2019.00059#:~:text=
There%20are%20tw0%20types%200f,s
hare%20half%200f%20their%20genes.

5. https://www.google.com/search?-
rlz=1C1GCEA_enGE939GE939&q=dis
position+of+twins+inside+womb-+in-+is-
lamé&tbm=isch&source=univ&fir=hCW
yO0rv7iSAHnM%252Cy-4b66Bfy2-
060M%252C %

6. https://www.pregnancybirthba-
by.org.au/giving-birth-to-twins

Monozygot-
ic twins born by
caesarean sec-
tion. The twin
on the left was
delivered first,
while the twin
on the right
™ would have
. been born first
__in the womb in
— a natural birth.

2024




International Journal OF PEDIATRICS 63

ABSTRACTS OF INTERESTING ARTICLES
PUBLISHED IN VARIOUS JOURNALS

Discover Health Systems

KONSTANTINE CHAKHUNASHVILI,
DAVIT G CHAKHUNASHVILI,

EKA KVIRKVELIA,

NINO KIKNADZE

Received: 7 June 2023 / Accepted: 2 August 2023
Published online: 08 August 2023
©The Author(s) 2023. OPEN

ABSTRACT:

The first majorly destructive pandemic of the twenty-first
century broke out due to the spread of Severe Acute Respi-
ratory Syndrome Coronavirus 2 worldwide. Remote manage-
ment was put in place to efficiently assess the patients to pre-
vent unnecessary hospitalization and educate the infected on
the red flags. This study is a retrospective case control study
that will contain a retrospective include analysis of medical
records of 13,174 pediatric and adult patients with a labora-
tory- confirmed diagnosis of Coronavirus Disease and were
undergoing remote management at REDMED online clinic
in the period of July, 2021 and March, 2022. The retrieved
data will be analyzed in specific detail and the hospitaliza-
tion rate will be compared with country-wide results. The

COMPARATIVE ANALYSIS

OF A PRIVATE TELEHEALTH
CLINIC AND COUNTRY-WIDE

COVID-19 PATIENT
MANAGEMENT RESULTS

analysis helped us conclude, that there is a statistically sig-
nificant difference between the country-wide hospitalization
rate (16.8% by December 31, 2021 and 15.1% by July, 2022)
and hospitalization rate (total mean value—1.8%) recorded
at REDMED (x2=2123.488, df=1 p<0.0001 and x2=1824.761,
df=1, p<0.0001). This type of discrepancy requires further
investigation. However, we have a reason to believe that di-
rect communication with your doctor through an application
might be the reason for being compliant and trusting the serv-
ice provider. Well- managed and organized telemedicine is
an efficient tool to manage Coronavirus or other Infectious
Diseases remotely, especially when direct patient-to-doctor
audiovisual communication is enabled.

Journal of Medical Case Reports (2023)
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ABSTRACT:

Background Total colonic aganglionosis is an ex-
tremely rarevariant of Hirschsprung’s disease, which is
predominant in males and can be seen in 1:50,000 live
births. The presented case not only depicts a rare case, but
also unusual clini- cal, laboratory, and instrumental
data.
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RARE PRESENTATION AND

RETROGRADE DIAGNOSIS
OF TOTAL COLONIC

AGANGLIONOSIS IN A FEMALE

INFANT: A CASE REPORT

Case presentation A 2-day-old Caucasian female newborn
was transferred to our hospital from maternity. The initial pres-
entation was reverse peristalsis, abdominal distention, and in-
ability to pass stool. Fever had started before the patient was
transferred. Hirschsprung's disease was suspected, and tests such
as contrast enema and rectal suction biopsy were done. Before
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enterostomy, the management of the disease included fluid re-
suscitation, colonic irrigation, antibiotic administration, enter-
al feeding, and supportive therapy. During ileostomy opera-
tion, no transition zone was visualized and full-thickness biop-
sy samples were retrieved from the rectum and descending
colon. After surgical intervention, status significantly improved-
defervescence and weight gain most importantly improved.

Conclusion It is well known that diagnosis of total colonic
aganglionosis may be delayed for months or even years since

the transition zone may not be visible and rectal suction biop-
sy, unlike full-thickness biopsy, is not always reliable. It might
be more prudent not to be derailed because of negative ra-
diography and rectal suction biopsy. Also, doctors should be
more suspicious of the disease if signs and symptoms are start-
ing to be consistent with Hirschsprung-associated enterocol-
itis, despite biopsy and radiology results.

Keywords Total colonic aganglionosis, Enterocolitis,
Hirschsprung disease
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CARDIO-RHEUMATOLOGY

(AGE LIMITS OF CHILDREN AND ADOLESCENTS

AND THEIR MOST IMPORTANT ROLE
IN CARDIOVASCULAR DISEASES
IN MANAGEMENT)

ABSTRACT:

In the management of cardio-rheumatic diseases in child-
ren and adolescents, a complex, detailed analysis of their anam-
nestic, clinical, laboratory and instrumental data is of the utmost
importance, taking into account age norms. We also note that
foreign language explanations are deliberately used in the text,
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so that we did not violate the data of the primary sources, for
which we apologize, and the authors We thank you very much.

When discussing individual cardiovascular diseases, you
will be convinced that the role of age limits in children and
adolescents is very important in the management of diseases.

BASICS OF CHILDREN’S

CARDIO-RHEUMATOLOGY

(INSPECTION, PERCUSSION,
AUSCULTATION-HEART
TONES AND MURMURS)

ABSTRACT:

In the period of modern urbanization, inspection, percus-
sion and auscultation have not lost their role in children’s car-
dio-rheumatology.

That is why the goal of our work was the children’s sister

Elevation of diagnostic values of clinical parameters in
adolescents.

The work is based on 100, 000 cases of children and adoles-
cents analyzed in the consulting clinical databases of 1981-2023.
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Since, in this work, we discussed age groups, the charac-
teristics of blood circulation in children in the pre- and pos-
tnatal period, and then the data of inspection, percussion, aus-
cultation (heart tones, murmurs, pericardial friction, etc.) with
the clinical values of the age groups during normal and pat-
hological conditions, we considered it useless here. We also
discussed congenital heart defects (CHD) in general and what
will be of great practical help to clinicians in the complex.
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