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‘It's terrifying’: parents’ struggle to get
help for children with long Covid

Lack of rescarch into area means childien are being sent away
from A&E and parents Lold they are overanxious

Coronavirus latest updales

Sce all out Coronavines coverage
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0 A growing numbers of paconts 43y thay arg being regarcod with 2spicion by medicad

protessianals over thalr cld’s inexplaned symptoms. Photograph: Supplied

n Christmas Day, Gail Jackson's 16-year-old daughter said she was
in so much pain she thought she would die. Liliana had been
briefly admitted to hospitzl with Covid in September. Her
symptoms never went away and, as time went on, new ones had

emerged.

“For months she had a relentliess, agonising headache, nausea, tinnitus,
fatigue and insomnia, but the worst thing was the agonising nerve pain,” said
Jackson. =1 couldn't even touch her without her screaming in pain.”

On Chrnstmas moming, Jackson drove to hospital with her daughter vomiting
from pain in the passenger seat. When they got to the hospital, however, the
AX&E doctor said there was no such thing as long Covid in children. “He said
she just needed to go home and get on with her life,” Jackson said. “It was

jaw-dropping.”

wWWw.euc.ac.cy
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S & Friends Supporting each other.

Awareness Recovery

Our Purpose

We believe all children should be able to
thrive and look forward to a positive future.

That is why we represent and support children and young people living with Long Covid
and related illnesses and the parents and caregivers that look after them.
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How Old Are Your Children With Long Covid?
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The Long Covid Kids Study
Length of Time Symptoms Have Gone On For

11 months and over Other
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The hypothesis that is mostly talked about currently is
inflammatory changes to small blood vessels that then
will lead to organ dysfunction — Jakob Armann

Oliveira told the BBC that in some cases children can sustain organ damage from the
virus that causes Covid-19, Sars-CoV-2. It can invade the heart or the pancreas,
causing conditions such as pericarditis or pancreatitis where that particular organ
becomes inflamed — which can lead to breathing problems and other long-term
complications, but this is relatively rare.

There are series of theories for why long Covid occurs in adults, ranging from the
reactivation of a dormant virus, to lingering viral fragments within the body, to a viral-
induced autoimmune reaction with so-called autoantibodies binding to cells in
different tissues. The same may be true for children, but another idea being considered
as a possible mechanism for long Covid in both children and adults is that the virus
induces damage to the circulatory system.

"The hypothesis that is mostly talked about currently is inflammatory changes to small
blood vessels that then will lead to organ dysfunction,” says Jakob Armann, a
paediatrician at Dresden University of Technology in Germany, who has been
collecting blood samples from secondary school children to try to identify possible
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The Children and young people
with Long COVID (CLoCk) study
is led by UCL and Public Health
England

Home ) Naws ) Frstfingings of world largest study on keeg COVID In childrén

First findings of world’s largest study on long Upb to one in seven (1 40/)
COVID in children P °
children and young people
who caught SARS-CoV-2
may have symptoms
linked to the virus 15
S [ e weeks later
e (N
- For the study, funded by the UK's National
Institute for Health Research (NIHR) and UK
R Research and Innovation (UKRI), researchers
surveyed:

= 3,065 11-to 17-year-olds in England who had positive results in a PCR test between January and March
a matched control group of 3,739 11- to 17-year-olds who tested negative over the same period.

* They found that, when surveyed at an average of 15 weeks after their test:
14% more young people in the test positive group had three or more symptoms of ill health, including
unusual tiredness and headaches, than those in the test negative group

= 7% (one in 14) more had five or more symptoms
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Origin Term Definition

National Institute for Long COVID (includes Long COVID is characterized as the persistence of

Clinical Excellence (MICE)* ongoing  symptomat-  COVID-19 signs and symptoms that continue to develop
ic COVID-19 and post- after acute COVID-19 and can include both ongoing
COVID-19 syndrome) symptomatic COVID-19 and post-COVID-18 syndrome.

Ongoing symptomatic COVID-19

Signs and symptoms which persist from 4 to 12 weeks.
Post-COVID-19 syndrome

Signs and symptoms that develop during or after an
infection consistent with COVID-19, continue for more
than 12 weeks and are not explained by an alternate e

diagnosis.
Centers for  Disease Post-COVID conditions  New, returning, or ongoing health problems that people
Control and Prevention experience 4 or more weeks after initial infection with
(cDy SARS-CoV-2.
World Health Organization  Post COVID-19 condition  Post COVID-19 condition can be assumed in a patient
(WHO} who does not recover to baseline health after an initial
infection or diagnosis of COVID-19.
Public Health Agency of Post COVID-19 conditions Symptoms persisting or recurring for weeks after acute
Canada (PHAC)' COVID-13 lllness,

This can be further broken down into post COVID-19
conditions occurring 4-12 weeks (short term) and 12
weeks (long-term) after COVID-19 diagnosis

Science Briefs | wwwi.covidl9-sciencetable.ca/science-briefs Septerrber 14, 2021
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[ Acute COVID-19 [ Post-acute COVID-19 ]
[ Subacute/ongoing COVID-19 | Chronic/post-COVID-19 |
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Long-term effects of COVID-1
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Figure 2. Loag-term effects of coconavirus disease 2019 (COVID-19). The meta-analysis of the stodies

Nature Scientific Reports volume 11, Article number: 16144 (2021)

Prevalence of 55 long-termeffects
In 21 studiies (47,910,age 17-87 years)
Period 4 to 110 days post-viral infection

80% of the infected patients
with SARS-CoV-2 developed
one or nore long-termsynptoms

The five most conmron synptoms were
v’ fatigue (58%)

headache (44%)

attention disorder (27%)

hair loss (25%)

v
v
v
v’ dyspnea (24%)
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PSYCHOLOGICAL
* Depression and anxiety
* Post-traumatic stress

NEUROLOGICAL

« Cognitive impairment

* Headache

* Taste and smell alterations
* Post-traumatic stress

* Sleep disturbances

* Peripheral neuropathy

* Dizziness

* Delirium

CARDIOVASCULAR

* Chest tightness

* Palpitations / /
* Orthostatic hypotension Y 4

* Dysautonomia /]

RESPIRATORY
* Dyspnea

* Chest pain

* Cough

MUSCULOSKELETAL
* Fatigue

* Weakness

* Osteoarticular pain
* Muscular pain

OTHERS

* Abdominal pain

* Nausea
* Diarrhoea
* Anorexia

+ | POTENTIAL BENEFITS OF EXERCISE
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PSYCHOLOGICAL

* Modulates pain

* T Well-being and mood state
* 1 Stress

NEUROLOGICAL

« Stimulates brain plasticity
* T Neurocognitive abilities
« 1 Cognitive dysfunction

« | Allostatic overload

+ T Sleep quality

CARDIOVASCULAR

» T Mitochondrial biogenesis
+ T Vasculature

* T Cardiovascular function
+ 1 Blood pressure

* Normalizes dysautonomia

RESPIRATORY

'« lDyspnea

* T Oxygen uptake
+ T Pulmonary function
* T Oxydative stress

MUSCULOSKELETAL

* T Muscle mass

* T Muscle strength

* TIntermuscular coordination
* T Tolerance to exercise

IMMUNE SYSTEM

* TImmune function

+ T Anti-inflammatory cytokines
+ 1 Pro-inflammatory cytokines
+ L Immunosenescence

Int. J. Environ. Res. Public Health 2021, 18(10), 5329




Post COMD-19 condiitions in children/adolescents
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* The prevalence of long COMD syntans varied between ped studies 4-667
= Large vanation in the reparted frequency of persistent synptons

* The most conmon reported synptoms were:
headache (3 to 80%)

fatigue (3to 87%)

sleep disturbance (2 to 63%)
concentration difficulties (2 to 81%)
abdorminal pain (1 to 76%)

myalgia or arthralgia (1 to 61%)
congested or runny nose (1 to 12%)
cough (1 to 30%)

chest tightness or pain (1 to 31%)

loss of appetite or weight (2 to 50%)
disturbed sell or anasimia (3 to 26%)
rash (2 to 52%)

AN NN N N Y U N N N NN

Pediatr Infect Ois J 2021;40:e482-e487




Prevalence Post OOMD-19 in children/adolescents |

= (Kcohort pediatric study: 5-17 yrs old AB\
= Pogtive SARS-CoV-2 test 'ﬁlp“
* Period Septerrber1, 2021 to January 24, 2021

wWWw.euc.ac.cy

Children with positive SARS-CoV-2 best (n=1734) Children with negative SARS-Cali-2
test (matched cohort, n=1734)

Younger group (aged  Oldergroup (sged  Symplom duration  Symptom duration  Full cohart
G-11years, neS88)  12-17years, n=1148) <10days(n=1183) =2Bdayi(n=77) [(n=1734)

Fermales 301{512%) 569 (497%) GBS (47-8%) 42(545%) 870 (50-2%) 869(501%)
Males 287 (48-8%) 577 (50-3%) B18 (52.2%) 35(45:5%) B4 (49-8%) BBS (49-9%)
Ane, yeary 9(7-10) 15 {13-16) 13 {20-15) 14({12-15) 13 (10-15) 13 (10-15)
Body-rrors index (kg/m’) 170151197 04 (17.8-223) 190(165-21.8) 1846 (16.3-11.8) 152 (166-208)  190(165-215)
Authma 849 (117%) 147 (12-B%) 134 113%) 10{13-0%}) b {12.5%) 215(13.3%)
Heart disesse 1[0-2%) 1{0-1%) 2[0-2%) 0 1{0-1%) i
Dishedes 1[0-3%) E{0-4%) 40-3%) 0 7i0-4%) b (03%)
Renal diseass L 2{0-2%) L 1{13%) 1{0-1%) 4 [0-2%]
Presentation to hospital 16(2:7%) 1 18%) H(17%) 1(13%) 37 (1% 26[15%)
ress duration, days Si2-8) 7311 412-6) 46(32-58) 6 (3-11) 327
Mumber of symptoms in the frst week 3(2-5) 4(2-6 3 (2-5) B {4-8) 3(2-4) 2(14)

Data are n (%) or median | i) The cohort of children with positiee SARS-Col- 2 testing is preserted here bath as younger and alder groups, and for vsual (e, short) versus extended liness duration. Data refers
bovchilidren with symptom anset between Sept 1, 2020, and Jan 24, 2007, Common paediatric comorbadities such as neurological or neurodeability disorders (g, cerebral palsy] wene not assessed. Presentation
to hospital included presenting tothe emergency department or admissian to heoepital

Table: Characteristics of schoal-sged children who tested positive for SARS-CoV-2, and the control cohart of children (matehed 1:1 for age, gender, and week of testing) who tested
negative for SARS-CaV-2

Lancet Child Adolesc Health 2021; 5: 708-18
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Figure 4: Heat maps showing symptom duration in school-aged children (age 5-17 years) testing positive for

SARS-CoV-2 in whom at least one symptom persisted for at least 28 days
n=77. Colour bar provides a percentage comparison. Data refers to children with symptom onset between

Sept1,2020, and Jan 24, 2021.

4.4% experienced prolonged synptons
(28 days after infection)

1.8% experienced synptoms

(56 days after Infection)

The most conmon prolonged synptons
v' Fatigue
v' Headache
v lossof sell

v' sorethroat

Lancet Child Adolesc Health 2021; 5: 708-18
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BM) Open Long COVID and the mental and & -\“

physical health of children and young . L

. 1 IS
people: national matched cohort study 4»
protocol (the CLoCk study)

Terence Stephenson © ' Roz Shafran,' Bianca De Stavola,’ Natalia Rojas © '
Felicity Aiano,” Zahin Amin-Chowdhury © ,* Kelsey McOwat,? Ruth Simmons,?
Maria Zavala,®> CLoCk Consortium,' Shamez N Ladhani,> CLoCk Consortium
members

Age: 11-17 yrs dld (database of test results held by Public Health England)

Periodt January to March 2021

Questionnaires 220 000 (17 000 responses)

Sanple size: 3065 tested positive far SARS-CoV-2 and a matched cohart of 3739

Tinming of questionnaire: three months after their test

Results 66.5% of pegple who had tested positive and 53.3% of those who had tested
negative had one or more synptans. About 30% of those who had tested positive for
covid-19 had three or more synptoms, conpared with 16% of thase who tested negative.
14% of peaple whotest positive for covid have persistent synptons

The nmost conmon synmtons reparted were headaches and tiredness

SephensonT, et al. BMJ Open 2021;11:¢052838. doi:10.1136/bmjopen-2021-052838
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= Pediatric cohort study .
= Lhicenter: Children's Qlinical Lhiversity Hospital in Latvia
= Population: pediatric COMD-19 patients vs children with ather non-SARS-CoV-2-conmmrunity-

acquired infections

= Period July 1, 2020, and April 30, 2021

» Results 236 pediatric COMD-19 patients vs 142 conparison group
= Most pediatric OCOMD-19 survivars (70%, N=152) reported at least one persistent synptom
but nore than half of the patients (53%, N=117) nated two or more long-lasting synptons

Front. Pediatr. 9:2021: 752385. dai: 10.3389/fped 2021.752385
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= 105 (44.5%) COMD patients had persistent synyptons after the 12-week cut-off paint,
with irritability (27.6%, N=29), nood changes (26.7%, N=28), and fatigue (19.2%, N=20)
being the most conmronly reparted ones.

= [fferences in synptomspectrumannong the various age groups were seen
= |ogistic regression analysis showed that long-termpersistent synptons as fever,
fatigue, rhinorhea, loss of taste and/or srell, headaches, cognitive sequelae, and

nocturnal sweating were significantly associated with the COMD-19 experience when
conpared with the controls

Front. Pediatr. 9:2021: 752385. dai: 10.3389/fped 2021.752385
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Fatigue

Headache

Rhinorrhoea and/or stuffy nose*
Cough

Fever (37.54)

Loss of taste and/or smell
Shortness of breath / wheezing*
Myalgia

Tachycardia / heart rhythm disturbances*
Sore throat

Diarrhoea

Nausea / vomiting

Tachypnoea

Post-COVID-19follow-up
¥ Acute COVID-19 phase

70 60 50 40 30 20 10 0 10 20 30

Percentage (%)

FIGURE 1 | Prevalnos (%) of COVID-19 associated symptoms in acute and post-acute phase. *Symptoms combined as they are simiar

|

fatigue (25.2%)

irmitability (24.3%)

nood changes (23.3%)
headaches (16.9%)
rhinorrhea (16.1%)
coughing (14.4%)
anosimia/dysgeusia (12.3%)

Front. Pediatr. 9:2021: 752385. dai: 10.3389/fped 2021.752385
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= Morhicity outcorres 11 950 childrery addlescents with OOMD-19 ﬁ
= Timing 3 nonths after COVMD-19 diagnosis

The paediatric COMD-19 cohart higher incidence rates of synptoms
v" Physical health domains (IRRoverall: 1.31 (95% (1:1.24-1.38); IRR confirmed
OOMD-19: 25458, IRR contral group: 194.45) and
v Mental health domains (IRR overall: 1.39 (95% (1:1.28-1.52); IRR confirmed
COMD-19: 10217; IRR control group: 73.24)
v" The outcomes with the highest IRR were malaise/ffatigue/exhaustion, cough,
and thraat/chest pain
Similar IRRs were found in the age groups 0-11 years and 12-17 years

MedRxiv. 2021:2021.10.21.21265133. Available at:
http://medrxiv.org/content/early/2021/10/22/2021.10.21.21265133




Prevalence: Post COVID-19 in children/adolescents

| wWWw.euc.ac.cy

Table 2: 10 post COVID-19 outcomes in children/adolescents with highest IRRs and incidence of at least
1/100 person-years in the COVID-19 cohort

Rank Name IRR 95%-Cl IR COVID-19 IR Control
1 Malaise/fatigue/exhaustion 2.28** [1.71-3.06] 12.58 5.51
2 Cough 1.74** [1.48-2.04] 36.56 21.06
3 Throat/chest pain 1.72**% [1.39-2.12] 20.01 11.66
4 Adjustment disorder 1.71**% [1.42-2.06] 26.37 15.40
5 Somatization disorder 1.62**% [1.30-2.02] 17.90 11.06
b Headache 1.58%* [1.35-1.84] 36.67 23.24
7 Fever 1.56%* [1.30-1.37] 27.84 17.84
8 Anxiety disorder 1.54**% [1.23-1.92] 16.70 10.87
9 Abdominal pain 1.45%* [1.27-1.64] 53.94 37.31
10 Depression 1.45%*% [1.12-1.87] 12.05 8.32

Note: Significance levels: *=5%, **=1%

MedRxiv. 2021:2021.10.21.21265133. Available at:
http://medrxiv.org/content/early/2021/10/22/2021.10.21.21265133
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MULTISYSTEM

INFLAMMATORY SYNDROME
IN CHILDREN (MI5-C)




MuLti inflanmatary syndrome MS-C
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Lab evidence
of current or
past infection
with
SARS-CoV-2

Figure 1. Infographic showing CDC criteria for the diagnosis of MIS-C. A combination of fever, evidence
of inflammation, involvement of at least two organ systems, and prior evidence of SARS-CoV-2 infection
are required to establish the diagnosis.

Children 2020, 7, 69; doi:10.3390/children7070069




MS-C syndrome: Pathology
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TNF-B, IL-12, IL-6
IL-1B,1L-23, IL-4, |

(unlikely)

Figure 2. Pathogenesis of MIS-C. Early infection (phase 1) with SARS-CoV-2 is likely to be asymptomatic
or mildly symptomatic in children. The pulmonary phase (phase Il) is severe in adults but is mild or
absent in many children. The early infection appears to trigger macrophage activation followed by the
stimulation of T-helper cells. This in turn leads to cytokine release, the stimulation of macrophages,
neutrophils, and monocytes, along with B-cell and plasma cell activation with the production of
antibodies leading to a hyperimmune response (stage [1I). This immune dysregulation is associated
with the inflammatory syndrome in affected children. Direct infection with SARS-CoV-2 is less likely
to play a role in MIS-C. ACE2—angiotensin converting enzyme 2 receptors; TNF-f—tumor necrosis
factor B; IL—interleukins.

Children 2020, 7, 69; doi:10.3390/children7070069
S mmmmmivvvvayaaaayaaaasseee



MS-C syndrome: Epidemiology | escaces

Multi inflammatory syndrome MIS-C- Epidemiology
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Figuire 1: Tirme course of BIS-C in PCR-positive COVID-19 cases
Onby incudes PCR-positive cases in Landan, UK. Datataken fram Public Health England. ™ Figure caurtesy of Alasdair Bamfard and Myrsini Kaforau, MIS-C=multisystern inflammatory syndromein

children, SARS-LaW-Jesevers scute repiratony smdoms comnadins 2.

Lancet Infect Dis 2020;20: e276-88
S mmmmmivvvvayaaaayaaaasseee



MS-C syndrome: Incidence
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EURDPEAN CENTRE FOR
DISEASE PREVENTION
AND CONTROL

Estirratedincidence based on recent ECDC repart

LBA 3 cases per 10.000 individuals younger than 21 years of age infected with SARS-CoV-2
Germany 2-5 cases per 10.000 SARS-CoV-2-infected children

France 44.6 cases per million children

Norway 1 case per 1.000 SARS-CoV-2-infected children

Denmark 1 case in 4100 in children younger than 12 years
1 casein 3.700in children dlder than 12 years

*As children often present with mild symptoms of COVID-19 and are less frequently tested than adults, the true
proportion of cases that develop PIMS-TS/MIS-C remains unknown.

https://www.ecdc.europa.eu/en/publications-data/interim-public-health-
considerations-covid-19-vaccination-children-aged-5-11
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ICU admission/ 60% of children with PIMS-TS/MIS-C need to be admitted to an intensive care unit (ICU)
Hospital stay Average length ICU stay around 5 days
Average total hospital stay around 10 days

Persistent 36% of children had persistent symptoms eight weeks after diagnosis
symptomatology
Symptoms most commonly reported symptoms were fever (99.4%), gastrointestinal symptoms (85.6%) and

cardiocirculatory manifestations (79.3%)

Risk factors The most common risk factor for the condition was being overweight, which was
present in 25% of the cases
Data analysis from the Norwegian national COVID-19 registry showed an increased
risk of PIMS-TS/MIS-C in children with chronic comorbidities

Mortality rate approximately 1% in an observational cohort study of young people admitted to the hospital
with COVID-19 in the UK

https://www.ecdc.europa.eu/en/publications-data/interim-public-health-
considerations-covid-19-vaccination-children-aged-5-11
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COVID-19 vaccination protects against multisystem
inflammatory syndrome in children (MIS-C)
among 12-18 year-olds hospitalized
during July—December 2021

Vaccination reduced ADOLESCENTS HOSPITALIZED No vaccinated MIS-C patients
likelihood of MIS-C by: WITH MIS-C required life support

95% unvaccinated

* Case-control study, 238 patients in 24 pediatric hospitals—20 U.S. states
12 doses of Pfizer-BioNTech vaccine received >28 days before hospital admission

bit.ly/MMWR7102
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Estimated U.S. rate of multisystem

inflammatory syndrome in children:

Per million
unvaccinated against
COVID-19 with a
SARS-CoV-2 infection:

200

Per million
vaccinated against
COVID-19:

:
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Among 46 pediatric patients with MIS-C:

experienced
neurological symptoms

52.2"%
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