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Abstract

Background: Pediatric inflammatory multisystem
syndrome (PIMS) is a rare but serious condition
that typically manifests in children as a complica-
tion 2-4 weeks after they have been infected with
the coronavirus disease 2019 (COVID-19). It is char-
acterized by a wide range of symptoms, including
high fever, inflammation of multiple organs, and
potentially life-threatening complications. Early
recognition and prompt medical intervention are
crucial in managing PIMS and minimizing its im-
pact on children's health.

Aims: This study aimed to evaluate the perfor-
mance of patients six months after undergoing
PIMS and the impact of the disease on physical
activity and functioning.

Material and methods: 52 children aged 0-17 years
were included in the study. They were divided into
two groups: study (B) and control (K). 13 patients in
group B and 16 in group K took partin a fitness test
with the 6-minute walk test (6MWT). Total of 30
patients were surveyed in the PIMS questionnaire.
Medical records of 36 people with PIMS syndrome
were also included.

Results: Patients from both groups in the 6MWT
achieved results that were not abnormal, and no
differences between them were observed. In the

physical activity undertaken before and after
PIMS syndrome, no differences were observed.
The patients' health status improved six months
after the disease. PIMS syndrome affected the
deterioration of general health, increased fatigue,
and the occurrence of headaches and sleep dis-
orders but did not affect the desire for social in-
teraction.

Conclusions: Exercise tolerance in children after
PIMS syndrome does not differ from the norm.
Having PIMS syndrome does not affect the phys-
ical activity undertaken by children. The patients'
health status improved 6 months after hospital-
ization. Survival of PIMS syndrome affected fa-
tigue, headaches, and sleep disorders but did not
affect the desire to interact with peers.
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Introduction

Pediatric Inflammatory Multisystem Syndrome
(PIMS) typically affects pediatric patients with
an average age of 8 years, occurring more fre-
quently in boys and among ethnic minorities [1].
It is recognized as a complication of coronavirus
disease 2019 (COVID-19) or contact with severe
acute respiratory syndrome coronavirus 2 (SARS-
CoV-2). The onset of this syndrome is associated
with dysregulation of the immune system, which
occurs approximately 2-4 weeks after exposure
to COVID-19 or contact with SARS-CoV-2 [2,3].
The disease often follows a severe and dynamic
course, frequently necessitating hospitalization.
While studies have not definitively identified oth-
er underlying medical conditions that predispose
individuals to PIMS syndrome [1,4], rare comor-
bidities observed during its onset may include res-
piratory conditions like asthma (4.1%) and chronic
lung disease (1.5%), as well as cardiovascular dis-
ease (1.3%) and immunodeficiency (1.0%) [1].

The diagnosis of PIMS is based on addressing six
criteria, such as pediatric age (0-18 years), per-
sistent fever for at least three days, high rates of
inflammation, multi-organ damage - symptoms
from at least two organs or systems (gastroin-
testinal, circulatory, nervous, respiratory, mu-
cocutaneous and renal). Other causes of acute
inflammation should be ruled out and associated
with infection or exposure to COVID-19 over a
period of 4-8 weeks, the last criterion of which is
not mandatory [2]. The most common symptoms
in PIMS syndrome are fever (99.4% of patients),
gastrointestinal symptoms (85.6%), cardiovascu-
lar problems (79.3%), and shock (56.3%) [1]. Most
patients require intensive care (73.4%) in the
treatment process, including 3.8% continuous
extracorporeal membrane oxygenation (ECMO).
Despite the need for intensive therapy, the mor-
tality rate of PIMS syndrome is relatively low, at
less than 0.1%, and short-term outcomes are fa-
vorable [1].
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Multisystem inflammatory syndrome can de-
velop cardiac complications such as acute myo-
carditis with decreased left ventricular ejection
function (LVEF), hypotension, pericardial fluid,
cardiac arrhythmias, and coronary artery aneu-
rysms. The latter are among the most common
permanent complications and can occur regard-
less of the phenotype and severity of the disease.
This indicates the need for access to cardiology
consultation and facilities in the form of a pediat-
ric intensive care unit (ICU) [2].

Aims

Evaluation of patients' performance following
six months of PIMS syndrome, the impact of the
disease on the physical activity undertaken, and
functioning six months after the disease.

Material and methods

Study participants

All subjects were informed about the study and
gave written consent to participate. The study
was carried out at two medical institutions: the
Professor Jan Bogdanowicz Children's Hospital
in Warsaw (Poland) and the Children's Memori-
al Health Institute in Wasrsaw (Poland) (in Polish:
Instytut "Pomnik - Centrum Zdrowia Dziecka").
The study in the control group was carried out in
the kindergarten "Piccolo Leonardo" in Warsaw
(Poland) and in the Primary School No. 3, named
after the Liaison Officers of the Home Army in
Jozefow (Poland).

Study groups

The study involved a group of 52 children aged
0-17 years and divided them into a study group
and a control group. Study group (S) - children
with PIMS syndrome (36 subjects: 18 girls and 18
boys) aged 0-17 years. Control group (C) - healthy
children (16 subjects: 8 girls and 8 boys) aged 4-17
years.



Measurement tools

An original survey developed by the authors on
PIMS syndrome - all patients who underwent
PIMS syndrome between the ages of 3-17 years
completed this survey. The survey was about the
course of PIMS syndrome. The first part con-
cerned the possibility of previous COVID-19 and
the incidence of the disease in the child. It also
checked the parents' subjective assessment of the
child's condition at various intervals after leaving
the hospital. Specifically, the child's physical ac-
tivity was taken into account. Questions also in-
cluded a comparison of the child's health before
and after contracting PIMS syndrome.

The 6-minute walk test (6MWT) - six months
after undergoing PIMS syndrome, children who
had no contraindications to the test, with an age
range of 4-17 years were tested. The 6MWT was
also conducted in a control group. This test as-
sesses submaximal performance. The 6MWT
performed in the study was modified for chil-
dren. The length of the corridor was 20 meters. A
timer, a blood pressure monitor, a pulse oximeter,
and a notebook were used to record the results,
as well as a phone in case a doctor needed to be
called. Calculation of the norm for a given patient
was done according to the below Richard Geiger
equation for girls and boys [6].

Females 6BMWT =188.61 + (51.50 - Age)
- (1.86 - Age?) + (86.10 - Height)
R?=0.50, SEE = 57.52

Males BMWT = 196.72 + (39.81 - Age)
- (1.36 - Age?) + (132.28 - Height)
R?= 0.49, SEE = 66.72

Inclusion criteria for the 6MWT included: (a) six
months since PIMS syndrome (not applicable to
control group), (b) age 4-17 years, (c) willingness
to take the test and written consent from guardi-
an, (d) comfortable shoes and clothing, (e) no meal
immediately before the test, (f) no intense exer-
tion 2 hours before the test, (g) taking prescribed
medications (not applicable to the control group),
(h) use of orthopedic aids if using them (not appli-
cable to the control group), (i) verbal order from
a pediatric cardiologist and no contraindications
to the 6MWT test [5,6].

Study course

Before taking the test, each child was consult-
ed by a pediatric cardiologist, who determined
that there were no contraindications to perform-

ing the 6MWT. Each subject was instructed on
what the test consisted of, and their preparation
for the test was checked. Before taking the test,
the patient rested for at least 10 minutes so that
proper measurements of blood pressure, heart
rate, and saturation could be taken. While walk-
ing, if necessary, the test subject was allowed to
stop and report symptoms such as headache and
dizziness, shortness of breath, chest pain, nau-
sea, and other disorders. Each interruption of the
test was noted by the investigator. At the "start”
signal, a 6-minute countdown was started, and
the patient started from the starting line and
walked the designated distance as fast as possi-
ble by walking but not running. Every minute, the
patient was informed of the remaining time until
the end of the test. After 6 minutes, the instruc-
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tor signaled the end of the test and measured the
patient's heart rate, blood pressure, and satura-
tion, asked about fatigue on the Borg scale, and
the distance the patient had walked. Based on the
formula from the article, the predicted norm for
the child was calculated and compared with the
value obtained. The child's parent was informed
of both results.

Statistical analysis

Statistical analysis was performed using STATIS-
TICA software version 13. Statistical tests were
selected based on the distribution of the varia-
bles, which was verified by the Shapiro-Wilk test.
Parametric tests (Student's T test or ANOVA anal-
ysis of variance) or their non-parametric coun-
terparts (Mann-Whitney U test or Kruskall-Walis
test) were used to analyze quantitative variables
presented by the group. Variables expressed at
the ordinal or nominal level were analyzed using
tests based on the chi-square distribution. In the
case of 2x2 tables, continuity correction was ap-
plied, while when the conditions for using the chi-
square test were not met, Fisher's exact test with
expansion was used for tables larger than 2x2.

Table 1. Characteristics of the study groups.

Results

6-minute walk test

The study group included 13 patients, 6 girls and 7
boys, and 16 patients were included in the control
group: 8 girls and 8 boys. The characteristics of
the patients are shown in Table 1.

No statistically significant differences were ob-
served between the 6MWT results except for the
saturation, which indicates, on average, worse
blood oxygen saturation in the study group. There
was no statistically significant distance difference
or difference in distance and norms between the
study and control groups (Tables 2 and 3).

Author survey

The survey was completed by 30 people, includ-
ing 16 girls (54.3%) and 14 boys (46.7%). The aver-
age age of the respondents was 6.98 years + 3.95.

It was found that 33% of respondents were ill
with COVID-19 within 8 weeks. Contact with a
person with COVID-19 that was confirmed by a
test had 43% of patients before the onset of PIMS
syndrome. As many as 67% of respondents said

Characteristics

Study group (S)

Control group (C)

Number of subjects 13 16
Body height [m] 14+0.2 1.3+£0.2
Body weight [kg] 36.0 +9.4 28.2+13.8

BMI [kg,/m?] 177 37 16.0 +1.9

BMI interpretation

Underweight 23%
Normal 46%
Overweight 31%

Underweight 6%
Normal 88%
Overweight 6%

Age [years]

94+23

82+24
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Table 2. Summary of average results from the 6MWT of the study and control groups.

Variable Grou SBP 1 DBP 1 HR1 SpO, 1 SBP 2 DBP 2 HR 2 SpO, 2 Borg
P [mmHg] | [mmHg] [bpm] [%] [mmHg] | [mmHg] [bpm] [%] Scale
S 114.0 82.2 130.1 101.9
+10.5 +10.1 +16.4 +16.8
Mean
C 109.6 87.4 121.7 94.7
+95 +9.9 +9.6 +12.3
S 69.0 97.0 78.0 98.0 4.0
Median
C 66.0 98.0 71.0 99.0 3.0
S 55.0 91.0 62.0 94.0 2.0
Minimum
C 55.0 97.0 54.0 98.0 2.0
S 81.0 99.0 121.0 98.0 6.0
Maximum
C 102.0 99.0 87.0 100.0 8.0
p (S t-test) S 0.250 0.179 0.096 0.191
p (M-WU) C 0.524 0.041 0.524 <0.001 0.910

Abbreviations: BMWT - 6-minute walk test; S - study group, C - control group, 1 - measurement taken before 6BMWT, 2 - measu-

rement taken after MW, SBP - systolic blood pressure, DBP - diastolic blood pressure, HR - heart rate, SpO, - saturation, bpm
- beats per minute, S t-test — Student's t-test; M-W U - Mann-Whitney U test.

Table 3. Summary of average results from the GMWT of the study and control groups.

. Distance Norm Distance Distance Age Height Weight
Variable | Group [m] [m] diff. [m] | diff.[%] | [years] [m] [kg] BMI
S 579.6 -10.0 -1.5 14
+86.1 +85.9 +14.7 +0.2
Mean
c 560.6 -2.1 0.1 1.3
+80.4 +76.1 +13.0 +0.2
S 601.1 9.0 33.0 17.1
Median
C 545.8 7.0 1.3 15.7
S 494.3 5.0 18.0 13.0
Minimum
C 488.2 6.0 1.2 12.2
S 631.6 13.0 60.0 25.5
Maximum
C 688.4 13.0 1.7 20.8
p (S t-test) S 0.546 0.795 0.758 0.129
p (M-W U) C 0.083 0.057 0.076 0.335

Abbreviations: BMWT - 6-minute walk test, S - study group, C - control group, Distance - the distance the patients walked

during the 6BMWT, Norm - the predicted distance the patients should walk during the 6MWT according to the formula. Distance
diff. - the difference created between the norm and the distance during the 6MWT.
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their child had contact with a person possibly ill
with COVID-19 because the disease was not con-
firmed by testing. Fifty-three percent of the chil-
dren had some other sign of illness indicative of
immunosuppression within eight weeks of PIMS
syndrome. 20% of parents said their child was
frequently ill.

The child's recovery from PIMS syndrome was as-
sessed based on the parental responses to a sur-
vey. The percentage of those who were in "very
good" condition increased with time. In contrast,
the percentage of those who were rated "bad" de-
creased slightly. The patients' health status was
found to improve statistically significantly within

six months from hospital discharge (p = 0.00005)
(Table 4).

A total of 30% of patients were found to have any
kind of memory impairment, which their par-
ents described as forgetting words, the names
of objects, learning regressions, and difficulties
in memorization, reading, and counting. The pa-
tients' condition before and after the onset of
PIMS syndrome was tabulated. Sleep problems,
the occurrence of headaches, fatigue, the chil-
dren's willingness to maintain social contacts,
and general full health were analyzed (Table 5
and Fig. 1).

Table 4. Summary of children's health status correlations at different intervals since the PIMS syndrome.

Pair of variables N R interpretation t(N-2) P
Health status after discharge & after 1 month 29 0.598 strong correlation 3.873 0.001
Health status after 1 month & after 3 months 28 0.460 average correlation 2.644 0.014
Health status after 3 months & after 6 months 22 0.342 weak correlation 1.628 0.119

Notes: Spearman's rank order correlation; missing data paired removed. Marked correlation coefficients are significant with p <.005.

Table 5. The result of the statistical significance relationship of the variables tested by ChiA2 test or Fisher's test (2x2).

Variables P
Fatigue before vs. Fatigue after 0.03333
Contact before vs. Fatigue after 1.0000
Headaches before vs. Fatigue after 0.31034
Sleep disorders before vs. fatigue after 0.65987
Full health before vs. Fatigue after 0.01806
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Figure 1. Percentage comparison of individual data before and after PIMS syndrome.

Medical records

During hospitalization for PIMS syndrome, the
skin and mucous membranes were involved in
69% of children, the gastrointestinal tract in 72%,
the respiratory tract in 56%, the nervous system
in 64%, the cardiovascular system in 53%, and
the urinary tract in 6% of children.

In the first of the skin and mucous membrane
areas, there were symptoms such as fine/coarse
rash all over the body and conjunctival injec-
tions/conjunctivitis, carmine lips, ocular erythe-
ma around the eyes, white coated tongue, ery-
thematous lesions on the body, sore throat, hives,
swelling, peeling skin.

In the area of the digestive system, the follow-
ing were observed: abdominal pain, nausea,
vomiting, diarrhea, ascites, constipation, loss of
appetite, and gastrointestinal bleeding. Respira-
tory symptoms observed included: cough, runny
nose, pneumonia (with pleural effusions), acute
respiratory failure, pain and pressure during
breathing, tachypnoe, dilated lymph nodes, and
other respiratory infections. Neurological symp-
toms included headaches, weakness, e.g., irrita-

bility, fatigue, apathy, skin laxity, and positive me-
ningeal symptoms, e.g., neck stiffness, spasticity,
unconsciousness, and foot clonus. In the area of
the circulatory system, the following were ob-
served in children with PIMS syndrome: myocar-
ditis, circulatory failure, mitral valve regurgita-
tion, coronary artery involvement, repolarization
abnormalities, tachycardia, decreased cardiac
contractility, pericardial fluid, sinus bradycardia,
palpitations (Fig. 2).

Discussion

As stated in the Introduction section, the aver-
age age of patients experiencing PIMS syndrome
is 8 years, and 58.9% are boys [1]. In the 6MWT
study group, the mean age was slightly higher
at 9.4 years, and the percentage of boys (53.3%)
slightly exceeded the percentage of girls who
participated in the study. Hoste et al. [1], in their
work, suggest an overrepresentation of the male
gender. However, according to another publica-
tion, a clear gender predisposition to contracting
multisystem inflammatory syndrome in children
(MIS-C) has still not been established [7].
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Organism systems affected during PIMS

80%
69% 72%

70%

64%

60% 56%

50%

40%

30%

20%

10%

0%

Skin and
mucousa

Gastrointestinal

system system

Respiratory

53%

Circulatory
system

Urinary
system

Nervous
system

Figure 2. Percentage of affected particular systems in children with PIMS syndrome during hospitalization.

One article used the 6MWT as an indicator of
a higher risk of death or heart transplantation
in children with diastolic cardiomyopathy and
chronic stable heart failure. A total of 49 children
who performed the 6MWT were studied. The
median age of the children was 11.9 years. The
mean distance traveled by patients was 448 +144
m, and the percentage of predicted value was 70
+ 21% [8]. In contrast, the mean distance walked
in the present study was 579.6 + 86.1 m, which is
still a greater distance despite the lower median
age. The percentage difference was exactly (-1.5
+14.7%) in the study group and (0.1 £ 13%) in the
control group. The values did not show statistical
significance.

One systematic review tested the distance of the
6MWT in children after undergoing severe illness.
The subjects were evaluated at different time in-
tervals. The results at 3 and 12 months after dis-
charge from the hospital averaged 361 m and 436
m, respectively, which marked a significant im-
provement but still did not reach the norm [9].
Comparing the results of the present study: 579.6
m (£ 86.1) in the study group and 589.6 m (+ 80.5)
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in the control group, the patients in the studies
by den Boer et al. [8] and Parry et al. [9] achieved
significantly lower values.

It can be concluded that children show better
cardiovascular adaptation than adults to pro-
longed efforts of moderate intensity. Avoidance
of prolonged exertion by children has more of a
psychological basis since the disruption of home-
ostasis is less than in adults.

This paper shows that children after PIMS syn-
drome achieve normal values in the 6MWT and
consequently do not have a significant capacity
impairment. The information gathered above on
the adaptation of the respiratory and circulatory
systems makes us think about the speed and abil-
ity of children's bodies to recover from a severe
disease such as PIMS syndrome.

In addition, children at different periods - im-
mediately after undergoing PIMS syndrome, six
months after, and one year after the disease -
showed a decreasing trend in the frequency of
physical activity undertaken in respondents, but
this decrease was not shown to be statistically



significant. Having PIMS syndrome did not sig-
nificantly affect the physical activity undertaken
by children.

All patients with PIMS syndrome from the pres-
ent study were contraindicated to exercise for
six months after the disease. Now that more and
more is known about PIMS syndrome, only pa-
tients with myocardial involvement are contrain-
dicated to exercise, and the restriction is tem-
porary and is tailored individually to the patient
depending on the presence of reduced cardiac
contractility and whether the patient is taking
cardiac support medications. It is very important
to follow the recommendations of a pediatric
cardiologist and abstain from physical activity in
children, as this is to prevent possible complica-
tions, especially cardiac complications [2].

Theocharis et al. [10] described in detail the in-
volvement of the myocardium during PIMS syn-
drome. Almost all of the patients examined had
abnormal findings in cardiac and Doppler stud-
ies. More cardiac abnormalities were found to be
present than originally reported. Particular at-
tention should be paid to developing heart failure
and coronary artery lesions. It was recorded that
more than half of the patients had an ejection
fraction of <55% on echocardiography (ECHO).
Valvular regurgitation was present in as many as
75%, 60% of patients showed enlarged coronary
arteries and pericardial fluid was present in 10%
of patients. One patient had acute coronary syn-
drome due to subendocardial infarction.

Raffertya et al. [11] report that during PIMS syn-
drome, 72% of patients had a reduced LVEF by
30-50%, indicating mild to moderate cardiac dys-
function. Imaging studies described these abnor-
malities. In 71% of patients, there was complete re-
covery (LVEF > 60%). These patients achieved such
a value for up to 7 days, with a median of 2 days.

The study by Hoste et al. [1] described that cardi-
ovascular symptoms were found in 79.3%. Tachy-
cardia was present in 76.6% of subjects, hypoten-
sion or cariogenic shock (59.9%). Myocarditis was

observed in less than half of the patients (41.1%).
Another cardiovascular abnormality observed
was mild to moderate reduced left ventricular
ejection fraction - LVEF 30%-55% (40.4%). In
contrast, severe abnormalities (LVEF <30%) were
rare (7.1%). Some patients developed coronary
vasodilation (z-score 2-2.5; 11.6%) or aneurysms
(z-score >2.5; 10.3%). Pericardial effusion was rel-
atively common (22.3%). Occasionally, there are
thrombotic complications (1.4%).

The medical records of the present study indicate
that 53% of patients experienced cardiac com-
plications. This is 19% less than in the article of
Rafferya et al. [11] and 26.3% less than in Hoste
etal. [1].

Dilatation of the coronary arteries is one of the
complications. It poses a risk of clot formation,
followed by myocardial infarction and sudden
death. In the medical records of the present
study, aneurysms accounted for 16% of cardiac
disorders in children with MIS-C. Compared to
the article by Hoste et al. [1], this does not repre-
sent a big difference, only about 6% more [1]. In
contrast, it is a much lower percentage than the
60% in the cited paper by Theocharis et al. [10].

Another reason for limiting children's physical
activity is myocarditis. Slightly more than half
of the patients (58%) had myocarditis after PIMS
syndrome. In the study by Hoste et al. [1], this
disorder accounted for 41.1%, so 17% less. Most
patients with myocarditis had a reduced: LVEF
<60% had 48% of patients, LVEF< 55% had 37% of
subjects, which is less than half, so it does not in-
clude as large a group as reported by Theocharis
et al. [10].

Another observed cardiac complication after
PIMS is hypotension associated with reduced
ejection fraction (EF. In this case, there is a risk
of developing dilated cardiomyopathy and acute
heart failure. In the present study, 25% of chil-
dren were diagnosed with hypotension. This is
34.9% less than in the study by Hoste et al. [1].
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In 68% of patients, pericardial fluid was detected,
which can cause impaired cardiac diastolic func-
tion. Compared to the study by Theocharis et al.
[10], a significant difference can be seen, as only
10% of patients were observed to have pericardial
fluid. In contrast, the Hoste et al. study [1] report-
ed 22.3% of such patients. This difference may be
due to the fact that in the present study, even a
“trace of fluid" in the pericardium was marked as
its presence.

The last cardiac complication that occurs after
MIS-C is cardiac arrhythmias. They most often
manifest as mild ventricular or supraventricular
arrhythmias. Physical activity, in this case, may
result in the perpetuation of these disorders. This
disorder was present in 37% of the analyzed pa-
tients with cardiac complications.

On the other hand, at least six months after ex-
periencing PIMS syndrome in the survey, 7.7% of
people told us they were still experiencing cardi-
ovascular complications. Respondents described
this mainly as excessive fatigue. This complaint
was experienced by as many as 53% of respond-
ents in the first months after experiencing MIS-C,
but it did not show statistical significance in the
analysis.

LaRovere et al. [12] analyzed the incidence of
neurological abnormalities with COVID-19 or
MIS-C in patients younger than 21 years. Nervous
system involvement was documented in 22%. Of
these, 53% of patients with PIMS syndrome.

The study by Ray et al. [12] also presented neuro-
logical symptoms in patients with COVID-19 and
PIMS syndrome. Of this group, 48% were patients
with MIS-C and had the following neurological
abnormalities ranked from most common to least
common: encephalopathy (88%), peripheral nerv-
ous system involvement (40%), behavioral chang-
es (36%), and hallucinations (24%). It was also not-
ed that although there were more patients with
COVID-19 than with MIS-C who had neurological
symptoms, more patients with PIMS syndrome
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were admitted to the ICU (80%). In addition, 28%
of those with PIMS-TS were discharged from the
hospital with a disability, which was a slightly
lower percentage than that of patients with COV-
ID-19. Despite the rather detailed results, this
study was conducted on an undersized group of
27 patients with COVID-19 and 25 patients with
PIMS syndrome, so these data cannot be taken as
a determinant but an encouragement for further
research and not just short-term.

Comparing the above results with the data col-
lected in this study from the medical records,
64% (n=23) of the patients collected had neuro-
logical symptoms during PIMS syndrome. The
research cards recorded such symptoms as
headache (n=12), weakness e.g., irritability, fa-
tigue, apathy (n=10), skin hypersensitivity (n=5),
positive meningeal symptoms e.g., neck stiffness
(n=5), spasticity (n=1), unconsciousness (n=1), foot
clonus (n=1).

On the other hand, at least six months after ex-
periencing PIMS syndrome, 12.8% of respondents
specified that their children had neurological
symptoms. These early complications included
memory lapses, difficulty remembering or recall-
ing words, increased fatigue, and anxiety disor-
ders. A separate question was devoted to memory
lapses, and it was found that 30% of respondents
had memory impairment (13.3% - minor; 10% -
moderate; 6.7% - major). However, most of the re-
spondents said that the memory disorders were
gradually decreasing. Another complication was
headache, which 10% of patients did not have be-
fore the disease.

No scientific studies were found with which
to compare the complaints experienced after
PIMS syndrome. Based on the survey, 56.4% of
respondents experience complaints in their re-
spective systems. It should be noted that 30% of
patients experience memory disorders of varying
degrees. Also, 53% of respondents struggle with
increased fatigue. In contrast, 10% notice head-
aches that were not previously present.



Conclusions

Exercise tolerance in children six months after
experiencing PIMS syndrome is normal. Surviv-
al of PIMS syndrome does not affect the physi-
cal activity undertaken by children. Children
recover from experiencing PIMS syndrome. Sur-

References

1.

Hoste L, Van Paemel R, Haerynck F. Multisystem in-
flammatory syndrome in children related to COV-
ID-19: a systematic review. Eur J Pediatr. 2021;180 (7):
2019-2034.

Okarska-Napierata M, Ludwikowska K, Ksigzyk
J, Kuchar E, Mazur A, Szenborn L, et al. Approach
To a Child with Pediatric Inflammatory Multisys-
tem Syndrome With Covid-19 Recommendations
By The Polish Pediatric Society Expert Group Up-
date February 2021 [Postgpowanie z dzieckiem z
wielouktadowym zespotem zapalnym powigzanym
z COVID-19 Wytyczne Grupy Eksperckiej przy Pol-
skim Towarzystwie Pediatrycznym i Konsultancie
Krajowym w dziedzinie pediatrii]. Przegl Pediatr.
2020; 49 (4): 1-9.

Zawilska JB, Swaczyna T, Masiarek P, Waligorska A,
Dominiak Z. COVID-19: Epidemiology, pathogenesis,
diagnosis and clinical symptoms [COVID-19: Epi-
demiologia, patogeneza, diagnostyka i objawy klin-
iczne]. Farm Pol. 2021; 77 (3): 166-177.

Ahmed M, Advani S, Moreira A, Zoretic S, Martin-
ez J, Chorath K, et al. Multisystem inflammatory
syndrome in children: A systematic review. EClini-
calMedicine. 2020; 26: 100527.

Smolis-Bak E, Kazimierska B (Eds). Fizjoterapia w
kardiologii. Lapisart, Warszawa 2013.

. Wolszakiewicz J. 6-minute walking test - clinical

usefulness and limitations [SzeSciominutowy test
marszowy - zastosowanie w praktyce klinicznej].
Kardiol Pol. 2010; 68: 237-240.

vival of PIMS syndrome can cause more fatigue,
headaches, and sleep disturbances. However, the
ailments experienced after experiencing PIMS
syndrome did not affect the willingness of social
contact with peers.

10.

11

12.

Sozeri B, Caglayan §, Atasayan V, Ulu K, Coskuner T,
Pelin Akbay O, et al. The clinical course and short-
term health outcomes of multisystem inflammatory
syndrome in children in the single pediatric rheuma-
tology center. Postgrad Med. 2021; 133 (8): 994-1000.
den Boer SL, Flipse DH, van der Meulen MH, Backx AP,
du Marchie Sarvaas GJ, Ten Harkel AD, et al. Six-Min-
ute Walk Test as a Predictor for Outcome in Children
with Dilated Cardiomyopathy and Chronic Stable
Heart Failure. Pediatr Cardiol. 2017; 38 (3): 465-471.
Parry SM, Nalamalapu SR, Nunna K, Rabiee A, Fried-
man LA, Colantuoni E, et al. Six-Minute Walk Distance
After Critical Illness: A Systematic Review and Me-
ta-Analysis. J Intensive Care Med. 2021; 36 (3): 343-351.
Theocharis P, Wong J, Pushparajah K, Mathur SK,
Simpson JM, Pascall E, et al. Multimodality cardiac
evaluation in children and young adults with multi-
system inflammation associated with COVID-19. Eur
Heart J Cardiovasc Imaging. 2021; 22 (8): 896-903.
Rafferty MS, Burrows H, Joseph JP, Leveille J, Nih-
tianova S, Amirian ES. Multisystem inflammatory syn-
drome in children (MIS-C) and the coronavirus pan-
demic: Current knowledge and implications for public
health. J Infect Public Health. 2021; 14 (4): 484-494.
Ray STJ, Abdel-Mannan O, Sa M, Fuller C, Wood GK,
Pysden K, et al; CoroNerve study group. Neurologi-
cal manifestations of SARS-CoV-2 infection in hos-
pitalised children and adolescents in the UK: a pro-
spective national cohort study. Lancet Child Adolesc
Health. 2021; 5 (9): 631-641. Erratum in: Lancet Child
Adolesc Health. 2021: Erratum in: Lancet Child Ado-
lesc Health. 2021; 5 (12): e46.

57



