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Paediatric Inflammatory Multisystem Syndrome 

Temporarily associated with SARS-CoV-2 (PIMS-TS) 

is a post-infectious phenomenon with life-threatening 

cardiac complications.(1) Early on, it was noted that 

many of these children had low 25-hydroxyvitamin D 

(25(OH)D) concentrations. Beyond its primary role in 

maintaining calcium and phosphate homeostasis, 

vitamin D has recognised roles in immunity and 

inflammation and association between low vitamin D 

status and Kawasaki disease, which has overlapping 

clinical features, has also been reported.(2-4)

The aim of our study was to describe the baseline 

serum 25(OH)D concentrations in children presenting 

with PIMS-TS and examine its association with 

clinical severity. As there is currently minimal data to 

support an optimal dose to achieve adequate 

correction of vitamin D concentrations quickly without 

toxicity in children, particularly in those that are 

acutely critically unwell, we also describe the efficacy 

of single high dose vitamin D in the rapid and safe 

correction of serum 25(OH)D to concentrations >75 

nmol/L.

We retrospectively analysed data from 109 children 

(aged 1-18 years) with PIMS-TS admitted to a 

tertiary paediatric hospital between 16 April 2020 

and 31 January 2021. Baseline serum 25(OH)D 

concentrations were measured and associations 

with ethnicity, inflammatory markers and myocardial 

function were assessed. Initially a single dose of 

100,000 international units (IU) cholecalciferol was 

administered to all children on hospital admission, 

subsequently increased to 200,000 IU, with 

assessment of post-treatment serum 25(OH)D and 

calcium.

The majority of children presenting with PIMS-TS have a 

low baseline 25(OH)D concentration, which is associated 

with PICU admission and cardiac dysfunction. Rapid 

correction of serum 25(OH)D to concentrations >75 nmol/L 

can be achieved with a single dose of 200,000 IU of oral 

cholecalciferol for children >one year old, with no children 

developing hypercalcaemia or hypervitaminosis. Vitamin D 

could be used as a biomarker of cardiac dysfunction and 

disease severity in PIMS-TS.  An adequately powered 

multicentre randomised control trial is required to determine 

if early optimisation of vitamin D status improves outcome of 

patients with PIMS-TS. 
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One hundred and nine children were included in 

this study; median age was 8.9 years, 68 

(62.4%) were male, and 53 (48.6%) were of 

Black or Asian ethnicity. Median baseline 

25(OH)D concentration was 36 nmol/L (Figure 

1); 75 (69%) had concentrations <50 nmol/L. 

Multivariable regression analysis demonstrated 

significant associations of older age, 

black/Asian ethnicity, winter months, laboratory 

evidence of SARS-CoV-2 exposure, and 

paediatric intensive care unit (PICU) admission 

with lower 25(OH)D concentrations. Lower 

25(OH)D concentrations were associated with 

raised markers of inflammation including ferritin 

(R=-0.48; p<0.001), elevated D-Dimer (R=-

0.37; p<0.001), and lymphopenia (R=0.41; 

p<0.001); and evidence of myocardial 

dysfunction on echocardiogram (Table 1). The 

proportion of children who achieved post-dose 

concentrations >75nmol/L in the 100,000 IU 

and 200,000 IU group were 30% (8/27) and 

89% (17/19), respectively (Figure 2). No 

adverse effects of supplementation were 

reported in either group. Figure 2: Short term 25(OH)D response to cholecalciferol supplementation 
(only patients with post-dose 25(OH)D concentrations measured within 7 to 
28 days of dosing are included). 
100,000 IU group (n = 27); 200,000 IU group (n = 18)
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RESULTS
n (%) 25(OH)D, nmol/L p

Fractional shortening a

< 29% 37 (36.3) 25 (16 - 40) <0·001

  29% (normal) 65 (63.7) 46 (32 - 68)

Global longitudinal strain b

 -18% 39 (54.9) 25 (15 - 39) <0·001

< -18% (normal) 32 (45.1) 48 (32 - 70)

Coronary dilatation a

z-score > 2.5 30 (29.4) 32 (16 - 54) 0.30

z-score  2.5 (normal) 72 (70.6) 39 (25 - 56)

Table 1: Association between baseline 25(OH)D concentrations and echocardiographic parameters

25(OH)D data are presented as median and interquartile range in parenthesis. a Missing data = 7 b 

Missing data = 38

Figure 1: Admission 25(OH)D concentrations in PIMS-TS patients compared 
to age-matched control patients admitted during the same period

P1
-0

15
Ja

me
s R

ob
er

t B
rig

ho
us

e
Bo

ne
, g

ro
wt

h p
lat

e a
nd

 m
ine

ra
l m

eta
bo

lis
m


