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and the magnitude of the abnormalities compared with 
a reference standard. In a digital world, this analogue 
nuance is often lost. 

Interestingly, only the N-terminal pro B-type brain 
natriuretic peptide (pro-BNP) and IL-6 concentrations 
were significantly associated with coronary artery 
abnor malities. This finding simultaneously implies 
an association with increased inflammatory state 
and advises caution because most of the other lab-
oratory markers usually examined do not aid in 
prognostication. However, the likelihood of shock was 
significantly associated with almost all of the other 
factors—elevated D-dimer, troponin, BNP, pro-BNP, 
and C-reactive protein, ferritin, and IL-6, and decreased 
platelet and lymphocyte counts. Therefore, for the initial 
management of patients with MIS-C, considering the 
laboratory results will allow clinicians to stratify patients 
and ensure that everyone has access to the level of care 
suitable for the individual. 

The ongoing emergence and rapid dissemination of 
knowledge around MIS-C is incredibly important for 
clinical teams around the world to treat their patients 
carefully, correctly, and with knowledge. Many of the 

treatments have substantial potential side-effects and 
resource implications (especially for low-income and 
middle-income countries), and should be used only 
when the patient’s condition necessitates treatment, 
and when the treatment has been show to be effective. 
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Effect of the COVID-19 outbreak on paediatric cancer care in 
low-income and middle-income countries

Childhood cancer is a highly curable disease when health-
care systems provide timely, accurate diagnoses and 
appropriate therapy. In Latin America, the paediatric 
cancer survival rate is significantly lower than in high-
income countries, and approximately one in two children 
diagnosed with cancer will die of the disease. This disparity 
is due to health system challenges such as limited access 
to early detection and effective treatment and care.1 
During the COVID-19 outbreak, children with cancer have 
been particularly at risk of suffering the consequences 
of resource reallocations by having treatments delayed, 
interrupted, or substantially modified. The pandemic 
has forced paediatric oncology units to alter their basic 
operationality to minimise the risk of the virus spreading 
while providing the best possible management of cases 
found positive for COVID-19 and, above all, to ensure that 
children and adolescents are able to access their oncology 
treatment.

In The Lancet Child & Adolescent Health, Dylan Graetz 
and colleagues2 present the results of a cross-sectional 
survey (from June 22 to Aug 21, 2020) distributed to 
311 health-care professionals at 213 institutions in 
79 countries. The study aimed to investigate the effect 
of the COVID-19 pandemic on childhood cancer care 
worldwide, and assessed the institution’s characteristics, 
the number of patients diagnosed with COVID-19, and 
disruptions and adaptations to cancer care. The authors 
concluded that although the COVID-19 pandemic 
has substantially affected childhood cancer diagnosis 
and management worldwide, its effect has been 
more prominent in low-income and middle-income 
countries than in high-income countries. For example, 
unavailability of chemotherapy agents (p=0·022), treat-
ment abandonment (p<0·0001), and interruptions 
in radiotherapy (p<0·0001) were more frequent in 
low-income and middle-income countries. 

http://crossmark.crossref.org/dialog/?doi=10.1016/S2352-4642(21)00058-4&domain=pdf
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In a similar study in April, 2020, Vasquez and 
colleagues3 evaluated the early effects of the pandemic 
on haematology and oncology practices across Latin 
America, revealing that COVID-19 had negatively 
affected the prognosis of children with cancer. The 
study showed that paediatric oncology units made 
efforts to provide chemotherapy for children with 
newly diagnosed cancer and those who required active 
ongoing treatment. Health-care providers reported an 
indefinite delay of follow-up appointments, outpatient 
procedures, cancer surgeries, radiotherapy schedules, 
outpatient consultations, stem-cell transplantation, 
and palliative care. Additionally, 36% of cases required 
modification of chemotherapy regimens because of 
a shortage of drugs, and 79% of survey participants 
reported a shortage of blood products. Discontinuation 
of or modification to therapy was significantly more 
frequent in countries with travel restrictions.3

These studies emphasised the challenges of delivering 
childhood cancer treatment and care during the 
pandemic, especially in resource-constrained settings. 
In low-income and middle-income countries, including 
in Latin America, the common issues of late diagnosis 
and treatment abandonment or interruptions have 
worsened during the pandemic.4

During the COVID-19 early crisis in March, 2020, the 
region’s governments enforced the WHO guidelines, 
mainly social distancing. When the first cases were 
reported in mid-March in Latin America, country leaders 
closed both air and land borders and implemented 
quarantine measures. These lockdown measures, lasting 
until June or July in some countries,5 included either 
partial or complete suspension of public transportation, 
which decreased mobility and considerably reduced 
patients’ flow in health-care centres. As many house-
holds lost their wages, the expectation of substantial 
economic effect on families might have led to treatment 
abandonment in children with cancer or non-adherence 
to treatment (such as intermittently missing medication 
doses or appointments).6,7

In response to the challenges, countries have 
implemented new policies and distributed resources. 
Hospitals are inclined to decrease the need for hospital 
visits when patients have a high risk of death due to 
SARS-CoV-2 infection.8 In El Salvador, the national 
paediatric cancer programme team recognised the 
importance of expanding telemedicine to optimise care 

through video calls. The health-care system affected 
by the lockdown imposed fear and forced patients 
to embrace telemedicine. Telemedicine attempted to 
safeguard resources in the oncology programme by 
seeing follow-up patients through it, while the medical 
team optimised the care to the newly diagnosed 
patients or those under active treatment. By mid April, 
the traveling restrictions became more severe, forcing 
patients to stay home. Eventually, as of September, the 
team provided care through telemedicine to all follow-
up patients, and many patients in active treatment 
started receiving their post-chemotherapy laboratory  
evaluation results by telephone. Different paediatric 
oncology units have also reported implementing 
physical distancing measures, reorganising staff in 
12-h shifts per group, or sending non-essential personnel 
to do telework to reduce exposure.9

Health-care systems in the Latin-America region need 
to reorganise health-care infrastructure to address 
the emergency to ensure sustained curative outcomes 
for children with cancer while maintaining public 
health and safety. The COVID-19 pandemic created an 
opportunity to develop legislation for childhood cancer 
services. For instance, the Peruvian legislature proposed 
the Childhood Cancer Law in April, 2020, which will have 
a substantial effect in the fight against childhood cancer 
in Peru, despite a global pandemic.10 The Childhood 
Cancer Law strives to benefit children and adolescents 
with cancer by implementing universal health coverage, 
conferring parents a financial allowance (the equivalent 
of two minimum-wage salaries) while their child is 
under treatment, and building a National Program for 
Children and Adolescents with cancer that incorporates 
a population-based pediatric cancer registry. The law 
will effect the life of at least 650 patients per year, 
improving the survival rate of childhood cancer in Peru.
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Blood group-incompatible heart transplantation in 
children—an idea worth spreading

Heart transplantation has extended the lives of thousands 
of children with end-stage heart failure across many 
countries.1 Despite the achievements, as many as one 
in five children will die while on waiting lists due to 
unavailability of a suitable donor. For children younger 
than 5 years, donor availability is further reduced and 
waiting list mortality increased. Therefore, efforts have 
been made to expand the donor pool in many areas, such 
as by stretching donor acceptance criteria by using grafts 
with an increasing donor:recipient weight ratio, tolerating 
donor organs with marginal physiological function, and 
accepting older adult donors for transplantation into 
children, all with acceptable post-transplant outcomes.2

One of the more captivating methods of expanding 
the donor pool has been to transplant disregarding 
acceptable blood group matches, an approach known 
as ABO-incompatible transplantation. This approach 
allows a donor heart from any blood group to be 
transplanted dependent upon acceptable blood group 
antibody titres, widening the donor pool for young 
children who have yet to develop these antibodies. 
This idea seems fundamentally foolish in the context 
of the rigorous process taken to avoid transfusion 
reactions while administering blood products in all other 
aspects of medicine. Despite these challenges, through 
research bravely pioneered by Lori West and her team in 
Toronto, ABO-incompatible heart transplantation has 
been accepted as a standard procedure, exploiting the 
immaturity of young children’s immune systems and 
mammalian tolerance evident in early life.3

Scientific observations regarding neonatal immune 
tolerance were described in mice by Billingham and 

colleagues,4 well before the first human heart transplant. 
They reported tolerance to skin grafts from different 
strains of mice when cells from the donor strain were 
injected into the recipient during fetal life, priming 
the recipient mouse to accept a foreign graft. Earlier 
experiments in chicks5 had similarly shown that skin 
grafts exchanged between different strains of newborn 
chick were tolerated if transplanted early enough after 
birth. These findings have direct relevance for paediatric 
heart ABO-incompatible transplantation.

One fundamental opportunity for ABO-incompatible 
transplantation is afforded by the absence of blood 
group antibodies in young children (isohaema-
glutinnins), protecting the donor organ from an early 
acute cross-match reaction. Additionally, the immune 
tolerance response suggests that exposure to foreign 
blood group antigens at the time of transplant should 
suppress antibody production in the future and hence 
prevent further delayed immune rejection. For example, 
a blood group O infant will be naive to anti-A and anti-B 
antibodies in early life. Without exposure to antigens 
in the form of a transplant, these antibodies usually 
develop within the first few years of life. If this infant 
requires a heart transplant before these antibodies 
appear and receives an ABO-incompatible transplant 
with a blood group A organ, this tolerance suppresses 
the normal expected development of anti-A antibodies 
and allows safe transplantation. The consequence of 
ABO-incompatible transplantation is expansion of the 
donor pool, reduction in waiting time, and comparable 
outcomes with ABO-compatible heart transplants in 
children.6
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