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Severe acute respiratory syndrome coronavirus-2 

Severe Acute respiratory syndrome Coronavirus 2 (SARS-CoV-2) infection and the resulting 

disease, COVID-19, first emerged in 2019, and WHO declared a pandemic in March 2020[1]. 

SARS-CoV-2 uses spikes (S) glycoproteins on the viral envelope to attach itself to respiratory cell 

surfaces that express host cell transmembrane serine protease 2 (TMPRSS2) mediated angiotensin-

converting enzyme 2 (ACE2) receptors and S proteins [2, 3]. In addition to the respiratory tract, 

ACE2 is also expressed on the cells of different tissues, such as alveolar cells of the lung, muscle 

cells of the heart, and vascular endothelium. After attachment, it can enter cells and replicate in cells 

to cause disease [2, 3]. 

Individuals infected with SARS-CoV-2 exhibit a wide range of heterogeneous clinical 

manifestations, ranging from asymptomatic cases to severe disease that can lead to death [4]. Those 

at highest risk of severe illness and death include the elderly and those with pre-existing conditions 

such as cancer [5-7]. The physiology and pathology of COVID-19 involves complex host-viral 

interactions of different immune cells and inflammatory molecules. Unbalanced immune responses 

such as low responsiveness (uncontrolled viral replication) and high responsiveness 

(disproportionate inflammation) can lead to severe COVID-19[4]. Currently, there is a lack of 

effective treatment for immunocompromised patients, and the treatment is usually complementary 

therapy [8]. Therefore, the vaccine as a preventive measure can effectively reduce the risk of death 

in these patients. 

COVID-19 vaccines 

Similar to other vaccines, the novel coronavirus vaccine infuses the forged novel coronavirus 

antigen into the human body to make the immune system recognize the antigen and conduct immune 

attack, forming immune memory [9]. Specifically, if a person is infected, the vaccine will trigger an 

immune response that can block or kill the virus. Any subsequent COVID-19 antigens will be 

effectively recognized and attacked by memory immune cells to prevent damage from COVID-19. 

Researchers around the world have been working to develop a vaccine for COVID-19 since the 

outbreak began, with more than 198 vaccines currently in preclinical or clinical development. 

Frantic efforts in vaccine development have led to several vaccine candidates from multiple 

platforms that have entered the clinical evaluation stage, including inactivated vaccines, live virus 

vaccines, recombinant protein vaccines, vector vaccines, and DNA or RNA vaccines [11,12]. 

Currently approved vaccine types in China include 2 doses of inactivated vaccine (Sinovac and 

Sinopsin) and 1 dose of adenovirus vaccine (Ad5-nCoV). In phase I/II trials, both vaccines showed 

good immunogenicity and moderate adverse events in healthy people. Because cancer patients are 

usually immunocompromised, vaccines that carry live viruses are usually prohibited. Therefore, the 

COVID-19 vaccine recommended by oncologists in this study usually refers to inactivated vaccines. 

Acute lymphoblastic leukemia 

Acute lymphoblastic leukemia (ALL) is a malignant disease resulting from abnormal proliferation 

of B-line or T-line cells from bone marrow lymphocytes. ALL has been documented as the most 

common childhood malignancy, accounting for 25% of all childhood cancers [14]. 

Immunosuppression in patients with leukemia is either due to a disease state involving clonal 



amplification of undifferentiated and functionally abnormal lymphoid progenitors. They invade the 

bone marrow, peripheral blood, and extramedullary sites [15] or are immunocompromised due to 

chemotherapy-induced immunosuppression. Immunocompromised patients are at high risk for viral 

reactivation or new viral infections [16].  

Cell morphology, immunology, cytogenetics and molecular biology can be used to diagnose ALL. 

The treatment is usually combined with bone marrow transplantation and chemotherapy, and early 

treatment [17] can obtain a long-term survival prognosis. In the first wave of treatment, patients 

with hematological malignancies have a poor prognosis, with a mortality rate of 20-40%. The single 

or simultaneous activation of latent viruses can have serious consequences [19], so the prevention 

of viral infection is very important. However, severe immunosuppression is a key issue during or 

after treatment, for which many parents are hesitant to vaccinate their children against COVID-19. 
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Supplementary Figure S1. Attitudes toward COVID-19 vaccination on CALLS during the 

interview with oncologists. 1A, reasons for vaccination refusal; 1B, non-healthcare sources that 

would sway the decision to vaccinate.  

 

  



 

Supplementary Figure S2. Propensity score matching efficacy evaluation based on oncologist 

recommendation. 2A, absolute standardized differences (ASD) in unmatched and matched 

samples; 2B, dot plot of ASD of each variable that entered the matching. Mother's Gestating 

Age: Calculated as mother’s age minus the age of the CALLS. 

 

 

Supplementary Figure S3. Propensity score matching efficacy evaluation based on the parent-

oncologist alliance. 3A, absolute standardized differences (ASD) in unmatched and matched 

samples; 3B, dot plot of ASD of each variable that entered the matching. Mother's Gestating Age: 

Calculated as mother’s age minus the age of the CALLS.  



 

 

 

 

Supplementary Table S1. Detailed Balance Test of Propensity Score Matching of Oncologist 

Recommendation vs. Control. 

Covariates 
Means Treated Means Control Standardized Mean Difference 

Before After Before After Before After 

Propensity  0.3 0.29 0.27 0.29 0.35 0.00 

Never relapsed 0.6 0.6 0.61 0.61 -0.03 -0.04 

Ever relapsed 0.4 0.4 0.39 0.39 0.03 0.04 

Marital Status 0.84 0.83 0.86 0.86 -0.06 -0.07 

Mother’s Gestating Agea 3.05 3.04 3.03 3.05 0.02 -0.01 

Annual family income 1.74 1.74 1.87 1.75 -0.13 -0.02 

School preparation 0.55 0.54 0.41 0.55 0.28 -0.04 

Sex 0.59 0.58 0.52 0.62 0.14 -0.09 

Age at Remission 6.28 6.25 5.88 5.95 0.12 0.09 

Remission time 1.69 1.73 1.74 1.81 -0.04 -0.07 

Highest education level of 

the family 
2.42 2.42 2.40 2.36 0.03 0.09 

Influenced by non-

healthcare information 
0.40 0.40 0.42 0.39 -0.04 0.04 

a: Calculated as mother’s age minus the age of the CALLS. 

Supplementary Table S2. Detailed Balance Test of Propensity Score Matching of Low Patient-

Oncologist Alliance Score vs. non-Alliance in the Recommendation Group.  

Covariates Means Treated Means Control Standardized Mean Difference 

 Before After Before After Before After 

Propensity  0.56 0.49 0.49 0.49 0.49 0.00 

Never relapsed 0.56 0.63 0.64 0.59 -0.16 0.06 

Ever relapsed 0.44 0.38 0.36 0.41 0.16 -0.06 

Marital status 0.85 0.78 0.82 0.75 0.09 0.09 

Mother’s Gestating Age a 3.18 3 2.91 3.16 0.23 -0.13 

Influenced by Non-

healthcare Information 
0.47 0.34 0.32 0.34 0.29 0.00 

Highest education level of 

the family 
2.44 2.41 2.41 2.38 0.04 0.05 

Family income 1.77 1.66 1.7 1.75 0.07 -0.09 

School preparation 0.55 0.53 0.55 0.5 -0.01 0.06 

Sex 0.58 0.63 0.61 0.63 -0.05 0.00 

Age at Remission 5.71 7.03 6.91 7.28 -0.36 -0.08 

Remission time 1.73 1.59 1.66 1.78 0.05 -0.15 
a Calculated as mother’s age minus the age of the CALLS. 


