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Kawasaki Disease and Pediatric Infectious Diseases During the
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Objective To assess the epidemiologic association between Kawasaki disease and common pediatric infectious
diseases (PIDs) identified during the coronavirus disease 2019 (COVID-19) pandemic period to confirmwhether the
infection-triggered theory is a plausible hypothesis for the pathogenesis of Kawasaki disease.
Study design A retrospective epidemiologic study was conducted using datasets obtained fromWeb-based sur-
veillance of Kawasaki disease and PIDs in Japan. We compared weekly numbers of patients who developed Ka-
wasaki disease and specific PIDs between 2020 and 2017-2019 and evaluated the association between the
percent reduction in the number of patients with these diseases.
Results A total of 868 patients developed Kawasaki disease in 2020. During the social distancing period in 2020,
the number of patients with Kawasaki disease was approximately 35% lower than in 2017-2019. Time from the
onset of Kawasaki disease until the first hospital visit did not differ significantly among the examined years. The pro-
portion of older children with Kawasaki disease decreased more than that of infants with Kawasaki disease (age
<1 year), resulting in a significant difference in the proportion of infant patients between 2020 and 2017-2019
(24% vs 19%; P < .01). The number of patients with incomplete Kawasaki disease was unchanged from that of pre-
vious years. The weekly percent reduction in patient numbers differed between Kawasaki disease and PIDs during
2020, with no strong correlation between the 2 diseases.
Conclusions Our data indicate that parents of patients with Kawasaki disease did not avoid hospital visits during
the COVID-19 pandemic period. The findings indicate the possibility that triggering Kawasaki disease might be
associated with presently unidentified respiratory pathogen(s) that potentially might be acquired from both within
and outside the household. (J Pediatr 2021;239:50-8).
See editorial, p 11
awasaki disease has been reported throughout the world and in children of all races and ethnicities.1-10 However, the
Ketiology of Kawasaki disease has remained unknown since its initial description by Dr Tomisaku Kawasaki in 1967.11

Previous studies strongly support that infectious agents trigger an abnormal acute immune response of Kawasaki dis-
ease, according to epidemiologic characteristics such as the age distribution, with the highest susceptibility in children aged
<2 years and the lowest susceptibility in those aged <6 months, compatible with infection by a ubiquitous agent resulting
in increasing immunity with age and with transplacental immunity,1-4,12-14 occurrence through potential sibling-to-sibling
transmission inside households,13,15-18 temporal- and municipal-level clustering,19-21 seasonal differences in occurrence,21-26

and epidemics observed during the past 50 years in Japan (1979, 1982, and 1986).1-4

Recent studies have reported that the incidence of Kawasaki disease decreased during the coronavirus disease 2019 (COVID-
19) pandemic period compared with the corresponding period in previous years.27-30 Several studies have found a dramatic
reduction in the number of patients with Kawasaki disease, as well as a simultaneously large decrease in the number of those
with common pediatric infectious diseases (PIDs) during the COVID-19 mitigation period, strongly supporting the hypothesis
of an infection-triggered pathogenesis in Kawasaki disease.27,28 However, these studies included a small number of patients with
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RSV Respiratory syncytial virus
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Web-based Kawasaki disease surveillance in Japan has
been conducted since 2008 for timely reporting of the occur-
rence of Kawasaki disease in 227 hospitals nationwide.1-4,31

Using data from the surveillance system, which includes a
large number of patients who developed Kawasaki disease
during the COVID-19 pandemic period, we aimed to assess
the epidemiologic association between Kawasaki disease
and common PIDs to confirm whether the infection-
triggered theory is a plausible hypothesis for Kawasaki disease
pathogenesis.

Methods

This retrospective epidemiologic study was conducted using
2 datasets obtained from the Japanese Web-based Kawasaki
disease surveillance system and Japanese surveillance of in-
fectious diseases. The Ethics Committee of Tokyo Women’s
Medical University approved the study and waived the
requirement for informed consent from individual partici-
pants (approval 5774).

Web-Based Kawasaki Disease Surveillance System
in Japan
Web-based Kawasaki disease surveillance has been conduct-
ed in Japan since 2008 to monitor patients who develop Ka-
wasaki disease in registered hospitals nationwide. An
overview of the surveillance system has been published previ-
ously.31 Currently, 227 hospitals are registered in the surveil-
lance system, with timely reporting of information on
patients with Kawasaki disease after diagnosis. The weekly
number of patients with Kawasaki disease reported by the
hospitals is updated on a Web site in a timely manner.32

The surveillance database contains information on patient
characteristics including age, sex, date of Kawasaki disease
onset, days of illness at the first hospital visit, and the number
of principal signs of Kawasaki disease. The day of Kawasaki
disease onset was defined as the first day that the patient pre-
sented with fever related to Kawasaki disease. All patients
were diagnosed in accordance with the Japanese Kawasaki
disease clinical guidelines.33 The 6 principal signs of Kawa-
saki disease are fever, bilateral conjunctival injection, oral
mucosal changes, polymorphous skin rash, peripheral ex-
tremity changes, and nonsuppurative cervical lymphadenop-
athy. Patients with 5 or 6 principal signs were considered to
have complete Kawasaki disease, and those with £4 principal
signs were considered to have incomplete Kawasaki disease.

Separate from Web-based Kawasaki disease surveillance,
the Japanese nationwide Kawasaki disease survey has been
conducted independently biennially since 1970 to collect in-
formation on patients who developed Kawasaki disease dur-
ing the preceding 2 years.1-4 The latest survey was completed
in 2019, obtaining information on patients who developed
Kawasaki disease between January 1, 2017, and December
31, 2018.1 The survey covers nearly all medical facilities
across the country in which patients with Kawasaki disease
are eventually hospitalized. Therefore, the survey can be
considered a census survey of patients with Kawasaki disease
among the Japanese general population.1 Of all hospitals
contributing to the nationwide Kawasaki disease survey, hos-
pitals that reported large numbers of patients were typically
selected as eligible hospitals for the Web-based Kawasaki dis-
ease surveillance system, resulting in 227 hospitals registered
in the current surveillance.31,32 Web-based Kawasaki disease
surveillance has been demonstrated to have high validity
compared with data from the nationwide Kawasaki disease
survey, thus reflecting the nationwide occurrence of Kawa-
saki disease in Japan.31

Japanese Surveillance of Infectious Diseases
Since 1999, the Japanese government has conducted the Na-
tional Epidemiologic Surveillance of Infectious Diseases pro-
gram and has obtained information on diseases specified in
the Infectious Diseases Control Law. The numbers of patients
with specific infectious diseases are updated weekly on a Web
site presented by the National Institute of Infectious Diseases,
in which the relevant datasets are publicly available.34 Among
all infectious diseases specified in the surveillance, common
PIDs are reported by approximately 3000 sentinel medical fa-
cilities across Japan (sentinel surveillance).35 Common PIDs
comprise respiratory syncytial virus (RSV) infection; pharyng-
oconjunctival fever; group A streptococcal (GAS) pharyngitis;
infectious gastroenteritis; varicella; hand, foot, andmouth dis-
ease; erythema infectiosum; exanthema subitum; herpangina;
and mumps.35 Among these 10 common PIDs, the present
study focused on RSV infection and exanthema subitum
because the susceptible age for these 2 infectious diseases is
similar to that of Kawasaki disease. In addition, RSV infection
and exanthema subitum have a viral etiology and are most
often introduced into the household by parents or siblings,
potentially leading to infection of infants.36-41 GAS pharyn-
gitis was also included in the analysis because of its bacterial
nature and because patients with GAS pharyngitis can mani-
fest similar signs and symptoms to those of Kawasaki disease.5

Statistical Analyses
Patient registration in the Web-based Kawasaki disease sur-
veillance system completely depends on voluntary reporting
from each registered hospital, which may result in an incon-
sistent number of reported patients compared with the actual
number of patients with Kawasaki disease. To obtain a reli-
able dataset from the surveillance system, we compared the
number of patients registered in the surveillance system dur-
ing 2017-2018 with the number of patients reported in the
latest nationwide Kawasaki disease survey that identified pa-
tients during the corresponding period for all 227 hospitals
registered in the surveillance system. If the patient numbers
registered by a hospital in the surveillance system during
2017-2018 had >10% inconsistency with patient numbers re-
ported in the nationwide survey during the corresponding
years, the hospital was excluded from the analysis because
of potentially incomplete information on patients registered
during 2020 (Figure 1; available at www.jpeds.com). We also
excluded hospitals without any patients registered in the
surveillance system during 2017-2020.
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Table. Comparison of basic characteristics among
patients who developed Kawasaki disease during 2017-
2019 and in 2020 (N = 4596)

Characteristics

Survey period

P value†
2017-2019
(N = 3738)

2020
(N = 858)

Weeks, n (%)*
1-10 753 (20) 201 (24) .03
11-20 763 (21) 186 (22)
21-30 700 (19) 126 (15)
31-40 669 (18) 144 (17)
41-52 819 (22) 189 (22)

Sex, n (%)
Male 2115 (57) 472 (55) .40
Female 1623 (43) 386 (45)

Age, y, median (IQR) 2 (1-3) 2 (1-3) <.01‡

Age, y, n (%)
<1 711 (19) 209 (24) <.01
1–5 2747 (73) 578 (67)
6–10 261 (7) 65 (8)
³11 19 (1) 6 (1)

Day of illness at first
hospital visit

Median (IQR) 4 (3-5) 4 (3-5) .09‡

1-4, n (%) 2481 (66) 573 (67) .64
5-7, n (%) 1147 (31) 266 (31)
8-10, n (%) 93 (2) 15 (2)
³11, n (%) 17 (0) 4 (0)

Number of principal signs of
Kawasaki disease

5 or 6 (complete Kawasaki
disease)

3077 (82) 692 (81) .25

£4 (incomplete Kawasaki
disease)

661 (18) 166 (19)

*Excluding 46 patients who developed Kawasaki disease in week 53.
†c2 test.
‡Mann–Whitney U test.
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First, we assessed the basic characteristics of patients who
developed Kawasaki disease during 2020 and compared these
with patients who developed Kawasaki disease during 2017-
2019, using the c2 test for week number (weeks 1-10, 11-20,
21-30, 31-40, and 41-52), sex, age group (<1, 1-5, 6-10, and
³11 years), days of illness at the first hospital visit (1-4, 5-7, 8-
10, and ³11 days), and number of principal signs of Kawasaki
disease (5 or 6, and £4). Median years of age and days of
illness at the first hospital visit were also compared using
the Mann-Whitney U test.

Second, to evaluate exposure to social distancing measures
in relation to Kawasaki disease occurrence, we compared the
number of patients who developed Kawasaki disease after
week 11 in 2020 with the mean number of patients who
developed Kawasaki disease in the corresponding period dur-
ing 2017-2019. The Japanese government formally began to
close nationwide schools, including daycare centers for
younger children from week 10 in 2020, and subsequently
announced a state of emergency from week 15. School
closure continued until the state of emergency was officially
lifted in week 19. Therefore, the period comprising weeks
10-19 was defined as the “school closure” period. This period
was highlighted in the present study because movement
among children as well as adults was largely restricted during
this period. Social distancing measures were implemented
continuously throughout 2020, even after the school closure
period. Therefore, we determined that patients who devel-
oped Kawasaki disease from week 11 to week 52 in 2020
were exposed to social distancing measures. Mask wearing
was typically required for all people when going outside
and in public places. In contrast, putting masks on children
aged <2 years was avoided because of the potential risk of suf-
focation.

Third, we evaluated differences in weekly trends in the
number of patients with Kawasaki disease as well as PIDs be-
tween the year 2020 and previous years 2017-2019. In this
analysis, the number of patients who developed Kawasaki
disease and PIDs during 2017-2019 are presented as mean,
with range, for each week using error bars in charts. The
school closure period is highlighted in the charts.

Fourth, we evaluated any reduction in the number of pa-
tients with Kawasaki disease and PIDs during 2020 in com-
parison with these patient numbers during 2017-2019. The
weekly percent reduction in the number of patients with Ka-
wasaki disease and PIDs was estimated for each week. In this
analysis, percent reductions in the number of patients who
developed Kawasaki disease and PIDs in 2020 were compared
with the mean (with range) for the corresponding weeks dur-
ing 2017-2019, described using error bars in charts.

Finally, we assessed the associations of weekly percent re-
ductions in patient numbers between Kawasaki disease and
PIDs using Pearson correlation analysis. Scatterplots were
used to determine distributions of the associations between
percent reductions in the number of patients with Kawasaki
disease and those with PIDs. Correlation coefficients were
deemed significant when the absolute value of the lowest
limit of the 95% CI was >0. The 2.5th and 97.5th percentiles
52
were used to express the 95% CIs. All analyses were per-
formed using SPSS version 25 (IBM) and Python version
3.7.4 (Python Software Foundation). Categorical variables
are presented as percentage, and median and IQR are used
for numeric variables.

Results

Of a total 227 hospitals registered in the surveillance system,
32 hospitals (14%) met the inclusion criteria (Figure 1). Of a
total 4603 patients with Kawasaki disease identified in these
hospitals, 4596 were finally included in the analysis,
including 868 (19%) patients who developed Kawasaki
disease in 2020 and 3738 (81%) who did so in 2017-2019.
Comparisons of the basic characteristics of patients who

developed Kawasaki disease in 2020 and 2017-2019 are
shown in the Table. The proportion of patients aged
<1 year was significantly larger in 2020 compared with that
in 2017-2019 (24% vs 19%; P < .01). In the additional
analysis, the number of patients aged <1 year who
developed Kawasaki disease was 12% lower in 2020
(n = 209) compared with 2017-2019, and the number of
patients aged ³1 year who developed Kawasaki disease was
36% lower in 2020 (n = 649) compared with 2017-2019.
Ae et al
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For sex and number of principal Kawasaki disease signs, no
differences were found in the proportion of patients who
developed Kawasaki disease in 2020 and 2017-2019. The
median days of illness when patients with Kawasaki disease
first visited a hospital also did not significantly differ
between these time periods, with most patients first visiting
a hospital at 1-4 days from Kawasaki disease onset (67% in
2020 vs 66% in 2017-2019; P = .64). During weeks 11-52 in
2020, 657 patients (77%) who were exposed to social
distancing measures developed Kawasaki disease (Table).
This number was 34% lower than the mean number of
patients who developed Kawasaki disease during weeks 11-
52 in 2017-2019.

Figure 2 shows the differences in weekly trends in the
number of patients with Kawasaki disease and PIDs
between 2020 and 2017-2019. During weeks 15-35, the
weekly number of patients who developed Kawasaki disease
in 2020 showed a decreasing trend and was lower than the
minimum weekly patient numbers in previous years. After
week 36, there was a moderate increasing trend, although
the weekly number of patients with Kawasaki disease was
almost lower than the weekly numbers in previous years.
When assessing complete and incomplete Kawasaki disease
types (Figure 3), trends in the weekly number of patients
with incomplete Kawasaki disease was unchanged in 2020
compared with 2017-2019, with a consistently low number
(range, 1-8) throughout the 52 weeks in each of these years.

Trends in the weekly number of patients in 2020 differed
among the 3 PIDs examined in the study (Figure 2).
Dramatic reductions were observed in the number of
patients with RSV infection and GAS pharyngitis after week
10 in 2020, owing to prompt response to the national
school closure. Although RSV infection had a single
seasonal peak during weeks 30-40 in previous years, the
weekly number of patients who developed RSV infection
after week 11 in 2020 were consistently minimized, with no
surge trends during the peak seasons. For GAS pharyngitis,
the weekly number of patients was almost greater in 2020
than in previous years, until week 10. However, dramatic
reductions in the weekly number of patients were observed
after week 11, which had the smallest weekly number of
patients since 2017 among the examined years.
Furthermore, no subsequent seasonal peaks were found
throughout 2020. As opposed to RSV infection and GAS
pharyngitis, the weekly number of patients who developed
exanthema subitum was nearly unchanged between 2017-
2019 and 2020, although the weekly number of patients
decreased during periods encompassing the national school
closure period (weeks 8-23).

Figure 4 (available at www.jpeds.com) shows the percent
reductions in the weekly number of patients who
developed Kawasaki disease and PIDs during 2020
compared with 2017-2019. The weekly percent reduction in
patients with Kawasaki disease decreased moderately from
week 12, reached a >60% reduction at week 32, and then
increased moderately after week 33. In contrast, the percent
reductions in the weekly number of patients with RSV
Kawasaki Disease and Pediatric Infectious Diseases During the C
infection and GAS pharyngitis clearly decreased from week
10 with the rapid response to national school closure. The
largest reduction in the weekly number of patients with
RSV infection occurred from weeks 19 to 43, with a >90%
reduction. After week 15, the weekly number of patients
with GAS pharyngitis consistently decreased by >40% each
week.
In Figure 5, scatterplots show the associations between

percent reduction in the weekly number of patients with
Kawasaki disease and PIDs in 2020. Slight correlations were
found for the percent reduction in weekly patient numbers
between Kawasaki disease and RSV infection (Pearson
correlation coefficient, 0.35; 95% CI, 0.09-0.57) and GAS
pharyngitis (0.29; 0.02-0.52). No significant correlation was
found in the percent reductions between Kawasaki disease
and exanthema subitum.

Discussion

Two previous studies have reported that the numbers of pa-
tients with Kawasaki disease and common PIDs have
decreased during the COVID-19 pandemic period in 2020
compared with previous years, supporting an infectious eti-
ology of Kawasaki disease.27,28 Using data for a larger number
of patients with Kawasaki disease than in the aforementioned
studies, we found results consistent with their findings. How-
ever, the present study yielded additional findings. First, the
distribution of days from onset of fever until the first hospital
visit did not differ among the years examined, indicating that
the parents of patients with Kawasaki disease did not avoid
visiting a hospital during the pandemic period. Second, the
number of patients who developed incomplete Kawasaki dis-
ease in 2020 was unchanged from that of previous years.
Third, the weekly percent reduction in patient numbers
differed between Kawasaki disease and specific PIDs during
2020, with no strong correlation in the association between
the 2 diseases for a reduction in patient numbers. Finally,
there was a greater decrease in the number of older children
with Kawasaki disease compared with the number of infants
with Kawasaki disease (aged <1 year), resulting in a signifi-
cant difference in the proportion of infant patients between
2020 and previous years.
Shulman et al suggested that parental behaviors during the

COVID-19 pandemic, such as refraining from visiting a hos-
pital, were unlikely to contribute significantly to the striking
reduction in cases of Kawasaki disease, primarily because of
the severity of clinical presentation in Kawasaki disease, char-
acterized by prolonged fever, rash, and other features,
including marked irritability.28 Our study findings are in
line with that reasoning. Our results indicate that compared
with previous years, no significant differences in the distribu-
tion of days from Kawasaki disease onset until first hospital
presentation. These results support the hypothesis that the
parents of patients with Kawasaki disease did not hesitate
to visit a hospital because of the Kawasaki disease clinical pre-
sentations, even during the COVID-19 mitigation period in
Japan. Changes in healthcare-seeking behavior, such as
oronavirus Disease 2019 Pandemic 53
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Figure 2. Differences in weekly trends in the numbers of patients with Kawasaki disease and PIDs between 2020 and 2017-2019.
Numbers of patients who developed Kawasaki disease and PIDs in 2017–2019 are presented as mean and range for each week
using error bars. The school closure period (weeks 10-19) is highlighted using dashed lines in all panels.
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Figure 3. Comparison of weekly trends in the number of patients with complete and incomplete Kawasaki disease between
2020 and 2017-2019. The numbers of patients who developed complete and incomplete Kawasaki disease in 2017-2019 are
presented as mean and range for each week using error bars. The school closure period (weeks 10-19) is highlighted using
dashed lines in all panels.
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avoiding hospitals, would not introduce bias in terms of the
reduction in patients with Kawasaki disease during 2020,
indicating that our results could reflect a true reduction in
the number of patients who developed Kawasaki disease dur-
ing the pandemic period.

Since the start of the COVID-19 pandemic, multisystem
inflammatory syndrome in children (MIS-C) has been
increasingly recognized as a serious health condition asso-
ciated with COVID-19.42-45 Although clinical manifesta-
tions vary widely, some patients with MIS-C manifest
principal signs of Kawasaki disease, which may result in
misdiagnosis in some patients.44,46 To date, very few pa-
tients with MIS-C have been observed in Japan during
the COVID-19 pandemic.47 In our study, if the number
of patients with MIS-C had increased and these patients
had been misdiagnosed with Kawasaki disease during
Kawasaki Disease and Pediatric Infectious Diseases During the C
2020, then the number of patients diagnosed with incom-
plete Kawasaki disease would be larger than those in previ-
ous years. However, our results did not indicate an
increased number of patients with incomplete Kawasaki
disease during 2020, which suggests that the incidence of
MIS-C in Japan may be extremely low compared with the
incidence in Western countries.
Rowley et al12,46 proposed that presently unidentified in-

fectious agents may cause Kawasaki disease, according to
immunopathologic evidence.48-50 In support of their reason-
able hypothesis, we further hypothesized that such infectious
agents could be transmitted from human to human. Because
children aged 9-11 months are most susceptible to Kawasaki
disease,1-4 these infectious agents may be transmitted inside
households from parents (or siblings) to children, who may
subsequently develop Kawasaki disease. This infectious
oronavirus Disease 2019 Pandemic 55



Figure 5. Correlation between percent reductions in the weekly numbers of patients with Kawasaki disease and those with PIDs
in 2020. The percent reduction in the number of patients for each disease in 2020 were evaluated to compare mean patient
numbers for these diseases in 2017-2019. * Significant correlation.
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pathway is applicable to RSV infection.36-39 In our study, we
found that the number of patients with RSV infection
decreased dramatically during the COVID-19 pandemic
period, suggesting that social distancing contributed to
reducing human-to-human RSV transmission among adults.
In contrast, the reduction in the number of patients with Ka-
wasaki disease was much smaller than that in patients with
RSV during 2020. One possible reason for this is that Kawa-
saki disease might be triggered by infectious agents latent in
parents (or siblings) over time, with subsequent transmission
to infants inside the household rather than by infectious
agents whose transmission among adults would be mini-
mized by social distancing measures.

During COVID-19 mitigation period, there was a greater
decrease in cases of Kawasaki disease in children compared
with infants (36% vs 12%), resulting in a significant differ-
ence in the proportion of patients with Kawasaki disease
aged <1 year between 2020 and previous years. Children
aged <2 years basically should not wear a mask because of
suffocation risk, which might contribute to these results. A
large decrease in the number of older children with Kawasaki
disease during the COVID-19 mitigation period might be
associated with mask-wearing, potentially resulting in
reduced inhalation of a respiratory pathogen(s) triggering
Kawasaki disease that has eluded identification to date, as
suggested by Rowley et al.12,51

The primary limitation of the present study is an as-yet
insufficient number of Kawasaki disease cases that developed
during 2020. The upcoming nationwide Japanese Kawasaki
disease survey can confirm the results of this study using a
much larger dataset of patients who developed Kawasaki dis-
ease in 2020.1-4 Second, children with PIDs who lacked severe
signs and symptoms likely would not have presented to a hos-
pital during the COVID-19 pandemic period, possibly
contributing to the decreased numbers of patients with
56
PIDs identified in 2020. Third, correlation analyses were per-
formed using only 52 weeks of data, which might have intro-
duced statistical inaccuracy in the correlation coefficients
between the percent reductions in the number of patients
with Kawasaki diseases and those with PIDs. Finally, the
study did not include information on infectious and illness
status reported from family members of patients with Kawa-
saki disease.
In conclusion, parents of children with Kawasaki disease

did not avoid hospital visits, resulting in a true reduction
in the number of patients who developed Kawasaki disease
in 2020. During the social distancing period in 2020, there
was an approximate 35% reduction in the number of patients
with Kawasaki disease compared with the corresponding
period in 2017-2019. Weekly trends in the percent reduction
in patient numbers differed between Kawasaki disease and
PIDs during 2020, with no strong correlation in the associa-
tion of the 2 diseases for reducing patient numbers, indi-
cating that the specific PIDs are unlikely to be associated
with the trigger of Kawasaki disease. Mask-wearing in older
children might contribute to reducing Kawasaki disease,
indicating that the triggering of Kawasaki disease might be
associated with presently unidentified respiratory patho-
gen(s) that potentially might be acquired from both within
and outside the household. n
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Treatment of Nonorganic Short Stature: The Quest Continues

Bettmann HL, Goldman HS, Abramowicz M, Sobel EH. Oxandrolone treatment of short stature on predicted mature height.
J Pediatr 1971;79:1018-23.

It is challenging to discover drugs that can promote linear growth in those without any treatable organic cause for
short stature. Bettmann et al demonstrated faster growth in 23 of 27 children with short stature (without an identifi-

able treatable underlying cause) who received oxandrolone without any deleterious effect on predicted adult height.
We now, of course, have improved our understanding of nonorganic short stature as idiopathic short stature (ISS).

Growth prediction models in ISS have shown a better response to recombinant growth hormone (rhGH) among
shorter children. However, the final improvement in adult height with rhGH is reported to be meager 4.7 cm in female
children and 5.3 cm in male children, necessitating a discussion with the family before starting rhGH in ISS.1 The role
of additional drugs like oxandrolone, aromatase inhibitors, and oral ghrelin analogues to improve growth potential in
ISS has been investigated. Oxandrolone has shown modest benefit in final adult height when combined with growth
hormone in hypogonadism states, with contentious benefit in ISS; the exact mechanism of action on growth plate re-
mains unknown. Aromatase inhibitors have an antiestrogen effect, which prevents epiphyseal fusion, and have shown
modest benefit in growth outcomes in ISS.2 Gonadotropin-releasing hormone analogues have shown improved height
outcomes when used with rhGH, measured as increased adult height than predicted adult height and target height,
with better response in prepubertal and growth hormone–naı̈ve children. However, the cost of the therapy, equivocal
response during puberty, and smaller sample size of studies that evaluated beneficial role limit its routine use in ISS.3

Optimizing therapy in ISS remains elusive, wherein the clinician must help the family choose from the limited
available options with modest benefits in growth outcomes; the quest therefore continues!
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Delhi, India

Piyush Gupta, MD, FAMS
University College of Medical Sciences
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32 (14%)  Hospitals

4603 Patients

140 Hospitals without any patients
reported in the surveillance 
system during 2017–2020

55 Hospitals with >10% of 
inconsistent patient numbers 
registered in the surveillance 
system during 2017 and 
2018 compared with patient 
numbers reported in the 
nationwide survey during the 
corresponding years.*

227 (100%)  Hospitals

8928 Patients registered

Developing Kawasaki disease in 2020

858 (19%)  Patients3738 (81%) Patients

Developing Kawasaki disease in 2017–2019

7 Patient with any incomplete 
information

4596 (100%)  Patients

Figure 1. Selection of hospitals and patients with Kawasaki
disease. *Potentially incomplete reporting information dur-
ing 2020.
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Figure 4. Percent reduction in the weekly numbers of patients with Kawasaki disease and PIDs in 2020 compared with 2017-
2019. The mean and range of weekly percent reductions in the numbers of patients who developed Kawasaki disease and PIDs
are compared between 2020 and 2017-2019, shown using error bars in the charts. The school closure period (weeks 10-19) is
highlighted using dashed lines in all panels.
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