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Abstract
Since April 2020, several paediatric cases were reported with a multisystemic inflammatory syndrome related with SARS-CoV2,
called MIS-C. In this case report, we describe a 2-year-old male with end-stage renal disease (ESRD) in renal replacement
therapy (RRT) with peritoneal dialysis and severe hypertension affected by a severe SARS-CoV2 related illness characterised by
multiorgan failure and need for intensive care, with clinical and instrumental features compatible with MIS-C. Most paediatric
patients with kidney disease experience mild SARS-CoV2 disease and to our knowledge, this is the first case of a child with
chronic kidney disease suffering from MIS-C. We believe that chronic kidney disease together with dialysis status and severe
hypertension play a crucial role on developing severe forms of SARS-CoV2 related disease.
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Introduction

Since December 2019, SARS-CoV2 infection has rapidly
spread worldwide causing a severe acute respiratory syn-
drome. Children and adolescents account for a small propor-
tion of COVID-19 cases. Currently, among children, more
than 2 million cases have been reported, according to
American Academy of Pediatrics data [1]. Clinical manifesta-
tions in children are generally milder than in adults, with a
lower hospitalisation rate and need for intensive care support
[2]. Moreover, while chronic kidney disease (CKD) and hy-
pertension (HT) have been described as important risk factors
for severe SARS-CoV2 in adults [3], in the paediatric popu-
lation, these comorbidities are apparently unrelated with a
severe course of the disease [4, 5].

Since the outbreak of the COVID-19 pandemic, a severe
multisystem inflammatory syndrome associated with SARS-
CoV2 infection, named MIS-C, characterised by fever,

systemic inflammation, and multiple organ failure, has in-
creasingly been described in the paediatric population [6, 7].

In this article, we describe the first paediatric case of severe
COVID-19, compatible with MIS-C, in a 2-year-old child
with end-stage renal disease (ESRD) in renal replacement
therapy (RRT) with peritoneal dialysis and severe arterial hy-
pertension (HT).

Case Presentation

During COVID pandemic, a 2-year-old child affected by
steroid-resistant nephrotic syndrome (genetic diagnosis still
in progress), ESRD in peritoneal dialysis for 1 year and auto-
immune hypocortisolism in glucocorticoid replacement ther-
apy, was admitted to our Paediatric Unit for rapidly worsening
severe HT in the past 2 months.

Recent past medical history was characterised by a fast-
solving episode of severe acute respiratory syndrome and
heart failure without any proved infective underlying cause;
the episode occurred one month before admission and solved
within 48 h. The subsequent echocardiography showed: left
ventricle hypertrophy with a mild septal dyskinesia, left ejec-
tion function (EF) of 52% and persistence of dilation of left
coronary vessels stable since previous control, all features
compatible with a hypertensive heart disease.
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The patient underwent surgical nephrectomy because of
persistent severe HT, resistant to multiple antihypertensive
oral drugs, including ACE inhibitors, angiotensin receptor
blockers, alpha-agonist, beta-blockers and calcium channel
blocker (CCBs), and fenoldopam parenteral therapy. After
surgery, antibiotic therapy was started and peritoneal dialysis
continued regularly. Blood pressure control progressively im-
proved. The antihypertensive therapy i.v. was discontinued 10
days after surgery; blood pressure was controlled with triple
oral therapy with alpha-agonist, beta-blockers and CCBs.

During surgery-day, the mother resulted positive for
SARS-CoV2 at molecular test. The day after surgery, the pa-
tient himself tested positive at nasopharyngeal swab, even if
asymptomatic.

Three days after surgery and 2 days after his first positive
swab, the patient experienced fever, rhinitis, sore throat,
vomiting, diarrhoea and abdominal pain.

Five days after the first positive swab, fever became not
responsive to antipyretic therapy and C-reactive protein mark-
edly increased. Abdominal ultrasound was negative for post-
surgical complications. Hydrocortisone replacement therapy
was increased. On day six, the patient experienced dyspnoea
and hypoxia with lung crackles and worsening hepatomegaly.
Chest x-ray showed findings of interstitial pneumonia (“ex-
tended and shaded thickening mainly parahilar”). Initially
ventilation support with high flow nasal cannula (HFNC)
was started. However, one day later, a rapid clinical worsening
occurred with severe dyspnoea and oxygen desaturation not
responsive to oxygen therapy and maximisation of ventilation
support with HFNC, associated with hypotension and tachy-
cardia. Bedside echocardiography revealed left ventricle ejec-
tion function (LVEF) of 11–15%, moderate mitral regurgita-
tion and dilation of left heart with right ventricle pressed, with
no cardiac or pleural effusion.

Patient required admission to the paediatric intensive care
unit (PICU), invasive ventilation support and inotropic sup-
port therapy with milrinone. Antihypertensive therapy was
stopped.

Lab tests demonstrated: anaemia (Hb 8.1 g/L),
lymphocytopenia (500 cells/mmc), mild thrombocytopenia
(82,000 cells/mmc), elevated acute inflammation reactants
(PCR 110 mg/dL, ferritin 1611 μg/L, D-dimer 714 μg/L,
IL2-R 7294 KU/L, IL6 93 ng/L), increase of heart failure
lab-index NT-proBNP >175,000 ng/L with mild increase of
troponin 4.7 ng/L; abnormal liver function tests (AST 242 UI/
L, ALT 176 UI/L) and increased LDH (665 U/L). The periph-
eral blood smear was negative for schistocytes. Abdominal
ultrasonography revealed liver non homogeneous echo-
pattern and periportal oedema.

On suspicion of SARS-CoV2 related disease, since the first
day of PICU admission, we performed: steroid therapy (meth-
ylprednisolone 2mg/kg/day i.v. once daily for five doses),
azithromycin for three days, heparin i.v. (10 UI/kg/h c.i.)

and hyperimmune plasma (100 mg/kg/die—three doses).
The patient also required blood and albumin transfusions.
Peritoneal dialysis was maximalised from 10 h/day to contin-
uous dialytic treatment. Dextrose concentration of dialytic flu-
id and dwell time were modulated according to patient need.
Cytokine filter hemodalysis was evaluated but not performed
due to great need for filter priming with hemodynamically
unstable patient.

After 24 h of mechanical ventilation, the echocardiography
revealed fast improvement of heart function with LVEF in-
creased to 45%. Five days after intubation, milrinone was
discontinued and antihypertensive therapy was restarted. The
patient remained intubated for three more days, then was sup-
ported with non invasive ventilation for 24 h and finally with
HFNC up to 7 days after extubation.

Finally, the patient experienced a progressive clinical im-
provement, HT was controlled by oral therapy, respiratory
failure resolved and hepatomegaly reduced. After 18 days
since the first positive swab and after 9 days since intubation,
nasopharyngeal swab resulted negative for SARS-CoV2. Two
weeks after intubation NT-proBNP decreased and echocardi-
ography revealed a recovery of previous heart function.

Conclusions

Reports from Europe and North America described cases of
children presenting a Multisystem Inflammatory Condition
leading to multiorgan failure temporally related to SARS-
CoV2 infection.

Our patient experienced clinical manifestations and labora-
tory findings described in MIS-C developing an acute
multiorgan failure (MOF). Lab tests revealed elevated lab-
markers of inflammation, including C-reactive protein
(CRP), D-dimer, ferritin, interleukin 6 (IL-6) and
lymphocytopenia. MOF promptly resolved using supportive
and immunosuppressive therapy.

From the SARS-CoV2 worldwide spread, only few evi-
dence of SARS-CoV2 infection in children with chronic kid-
ney disease were reported. A global study reported no case of
severe illness or MIS-C in 113 children with kidney disease in
immunosuppressive therapy [5]. Also, a Spanish retrospective
study of 26 patients [8] and two case reports [9] described a
mild clinical course of infection in children with kidney dis-
ease, with no case of PICU admission.

MIS-C is a novel condition and pathogenesis is not still
well defined. Increasing evidence suggests a link between
MIS-C and immune dysregulation. SARS-CoV2 infection,
indeed, may lead to a deregulation of the immune response
with increase of neutrophil blood level and decrease of T-
helper and T-regulator and an overaction of pro-
inflammatory cytokines, causing a multisystem inflammation
and the subsequent multiorgan failure [6, 10].
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According to ECDC, it is still unknown why only a rela-
tively small number of children have been reported with MIS-
C compared with the number of children with confirmed or
suspected SARS-CoV2 infection [11].

To our knowledge this is the first clinical case of a child
with CKD suffering from MIS-C. We hypothesise that pa-
tients with CKD, particularly if in presence of other comor-
bidities (i.e. severe HT, peritoneal dialysis), could have a pro-
inflammatory systemic activation that may increase the risk of
developing the inflammatory SARS-CoV2 related syndrome,
revealing the immune pathogenesis of MIS-C.

Moreover, given that cardiovascular issues are emerging as
frequent complications of SARS-CoV2 infection in children,
patient with congenital heart diseases seem to be at risk for a
severe form of COVID-19, because of their low basal cardio-
pulmonary reserve [11].

As described in this case report, paediatric patients with
ESRD often experienced severe hypertension even resulting
in hypertensive heart disease. So, in presence of severe hyper-
tension, like children with congenital heart disease, paediatric
patients with kidney disease could have an increased risk for
severe SARS-CoV2 related illness provided by the pre-
existing cardiovascular impairment.

More studies are necessary to evaluate the role of ESRD
and PAH as a risk factors for Multisystem Inflammatory
Syndrome in children with COVID-19 (MIS-C).
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