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Abstract 37 

One of the most urgent needs worldwide is to vaccinate against SARS-CoV-2 as many people as 38 

possible. We evaluated humoral response to Comirnaty vaccine in Thalassemia Major patients (TM). 39 

We measured SARS-CoV-2–specific antibodies against Spike protein in 57 TM patients and 58 40 

healthy blood donors (HBD). TM and HBD subjects revealed a homogeneous serological response to 41 

the Comirnaty (Mean±SD; TM=1917,21±1384,49; HBD=2039,81±1064,44; p=0,5884). No statistically 42 

significant differences were observed among two groups. Interestingly, we observed in 73.3% of 43 

asplenic patients Ab-S titres above 800 BAU, whereas only in 26% of non splenectomized patients 44 

showed Ab-S titres above 800 BAU). This differences were statistically significant p< 0.039. Further 45 

measurement on other Ab types was needed for better understanding humoral response to 46 

Comirnaty. 47 

 48 

 49 
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1. Introduction 52 

The efficiency of the humoral response to the new vaccines against SARS-CoV-2 is currently a topic 53 

of great scientific relevance and represents an important aspect to monitor viral spread and reduce the 54 

access in intensive care unit [1,2] Anti-Spike antibodies (anti-S ab) and anti-Nucleocapsid antibodies 55 

(anti-N ab) are, at the current time, the best tools to monitor humoral response to SARS-CoV-2 56 

infection [ 3,4]. Vaccination-induced immunity in comparison to natural infection-induced immunity, 57 

provides a strong reason why in vulnerable patients vaccination is needed. 58 

Most of the studies describing humoral response to natural infection suggest that the persistence of 59 

these antibodies is limited to few months [ 5,6]. 60 

Therefore, one of the most urgent needs worldwide is to vaccinate against SARS-CoV-2 as many 61 

people as possible.  62 

Although previous studies do not indicate a greater severity of Covid-19 in β-thalassemia patients, it is 63 

necessary to limit infection risk, not only for virus pathogenic effects, but to avoid in symptomatic 64 

patients the interruption of iron chelation therapy [7]. 65 

Moreover, an increased susceptibility to SARS-CoV-2 infection has been described in unvaccinated β-66 

thalassemia heterozygous subjects, this evidence highlights the importance of vaccination in TM 67 

patients [8]. 68 

Furthermore, monitoring the vaccinated population is the main tool to understand the effectiveness of 69 

vaccines and particularly their usability by the most fragile categories of patients. In the population 70 

affected by cancer, diabetes, as well as in cardiovascular, hematological, or lung diseases, it is 71 

essential to evaluate and monitor the eventually side effects of vaccine. 72 

Understanding the extent of the humoral response in these patients may also represent an important 73 

element to evaluate the effectiveness of vaccines recall. Within the subjects affected by hematological 74 

disorders, Thalassemia Major patients (TM), characterized by severe chronic hemolytic anemia and 75 

multiple organs impairment, can be included among fragile populations.  76 

Pathophysiological alterations observed in TM patients, such as iron overload or the relative frequent 77 

splenectomy, combined with the side effects induced by repeated blood transfusion have been linked 78 

to a greater risk of infections [9,10].  79 

2. Study design and results 80 

In our study, TM patients were boosted with BNT162b2 (Comirnaty) a mRNA vaccine, produced by 81 

Pfizer-Biontech. The study was approved by the local Ethics Commitee (0498/2021), conducted in 82 

accordance with the Declaration of Helsinki and the Good Clinical Practice. Written informed consent 83 

was obtained from all study participants before enrolment.  We proposed anti-Covid 19 vaccination to 84 

105 Thalassemic patients (median age 39,4 range 26 -70; F/M 54/51). Among 105 patients, 90 of 85 

them were - transfusion-dependent (TDT) and 15 were Non-transfusion-dependent (NTDT) -. Only 76 86 

of the 105 patients (72%) accepted to join the vaccination program.  87 
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29 out of 105 patients didn’t get vaccinated:10 were under 18 years, 9 patients couldn’t get the 88 

vaccine for unknown reasons and 10 disagreed to the immunization protocol. Among the 76 89 

vaccinated patients, 11 were previously infected with Sars-Cov2 and received only a single-dose of 90 

vaccine. Thus, they have been excluded from the study.  91 

Finally, 57 patients all TDT (median age of 41.3 ±9.05; 33 male and 24 female) were enrolled in our 92 

study. 93 

TM have been matched with 58 healthy blood donors (HBD), (median age 38.28±1.616; 31 male and 94 

27 female). All participants signed informed consent at the beginning of the study. According to the 95 

international protocol, all participants were subjected to two doses vaccine inoculation separated by 21 96 

days.  A month after receiving the second dose, blood samples were collected to evaluate antibody 97 

titers in response to vaccine. We measured SARS-CoV-2–specific antibodies against the receptor 98 

binding domain (RBD) in the S1 subunit of the Spike protein (pan-Ig anti–S1-RBD) by using 99 

quantitative Elecsys anti SARS-CoV-2 ROCHE automated system with a sensitivity of 98.8% (95% CI 100 

98.1-99.3) and a specificity of 99,98% (95%CI 99,91%). Measurement range 0,4<>250 U/mL. A cut-off 101 

index ≥0,8 U/ml is regarded as positive.  All results were expressed as WHO international standard 102 

binding antibody unit (BAU) for mL. Descriptive data were presented as mean, standard deviation, 103 

frequency, and percentage. Chi-square test were used to compare qualitative variables between the 104 

two groups. Quantitative variables were compared by Student t-test between the two groups; p-value 105 

of 0.05 or less was considered statistically significant. Analyses were done using Statistical Package 106 

for the Social Science (SPSS) software version 24 (SPSS Inc., Chicago, Illinois, USA) or GraphPad 107 

Prism version 7.0 (GraphPad Software, San Diego, CA, USA). TM and HBD subjects revealed a 108 

homogeneous serological response to the Comirnaty (Mean±SD; TM=1917,21±1384,49; 109 

HBD=2039,81±1064,44; p=0,5884). No statistically significant differences were observed among two 110 

groups. (Fig.1) Next, we investigated a possible correlation between anti-S Ab titres and 111 

pathophysiological alterations detectable in thalassemic patients. For this purpose, we arbitrarily 112 

grouped Thalassemic patients in two clusters: one with anti-S Ab titer below 800 BAU/mL and the 113 

second one with anti-S ab above 800 BAU/mL [3]. According to this partition we compared Ab titers 114 

(above and below 800 BAU/mL) vs biochemical parameters such as: ferritin, hemoglobin, vitamin D 115 

value neutrophils and lymphocytes counts. No statistically significant variation has been observed. 116 

Interestingly, among the TDT patients enrolled in the study, we observed that 73.3% of 117 

splenectomized TDT patients showed anti-S ab titers in the second quartile, while non-splenectomized 118 

TDT patients have anti-S ab titers below 800 BAU/mL (I quartile). Data reported are summarized in 119 

Table 1. Overall, anti Sars-CoV-2 vaccination appeared to be well accepted in the assayed population 120 

of thalassemic patients.  121 

After receiving the first dose, TDT patients experienced no symptoms, except for a local swelling in the 122 

deltoidal region. After receiving the second dose, only five patients presented fever and, among them, 123 

two patients showed superficial ancillary lymphadenopathy 124 

There were no notable side effects in the patients, one month following the second vaccine dose. In 125 

the present study, we observed that the administration of Comirnaty vaccine against SARS-Cov-2 126 
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induced a robust production of immunoglobulin levels, especially in asplenic patients arising several 127 

issues concerning the unusual humoral immune response in this vulnerable population. It is known 128 

that the immune response after splenectomy, as the main biological alteration, prompts the deficiency 129 

of memory B cells [ 11].  Spleen and peripheral lymphoid tissue show common immunological 130 

properties therefore, in asplenic individuals, peripheral lymphatic tissue and bone marrow could 131 

compensate for its missing immunological functions [ 12]. Indeed, increased production of antibodies 132 

in asplenic thalassemia patients could be supported by unknown biological pathways of the immune 133 

system. It’s notable that to date the knowledge available on the new mRNA vaccine technology are 134 

limited. Thus, future studies to design optimal vaccination protocol in fragile individuals including TM 135 

patients are needed. 136 

3. Conclusion 137 

The spleen plays an important role in regulating innate and adaptive immunity and protecting against 138 

infections. Therefore, in asplenic individuals, peripheral lymphatic tissue and bone marrow could 139 

compensate for the missing immunological functions of the spleen. Low levels of anti SARS-CoV-2 140 

Spike-ab in response to Comirnaty observed in no-splenectomized TDT patient could be a 141 

consequence of functional hyposplenism caused by disease itself [13]. Summarizing, this pilot study 142 

demonstrated that TDT patients are good responders to Comirnaty in terms of clinical outcomes and 143 

humoral response. No correlation has been observed with common biomarkers used in the evaluation 144 

of Sars-CoV-2 infected subjects and with usual parameters used in thalassemia evaluation disease 145 

(data not shown). Interestingly, splenectomy seems to correlate with a higher titer of antibodies to the 146 

Spike viral protein, although further studies are needed to confirm this finding. In the six months 147 

following the vaccination plan, no patient turned subsequently infected with Sars-Cov 2.  148 

Our study has some strengths: this is the first study examining a large cohort of thalassemia patients 149 

with no comorbidities affecting humoral response; the same vaccine protocol was adopted for all 150 

patients and finally identical withdrawal times were applied to all patients. 151 

On the other hand, limitation of this study is owed to the short endpoint after the second dose of 152 

vaccine thus, the long-term immune response was not investigated. To this purpose, further studies 153 

are ongoing to evaluate cell-mediated immune response. 154 
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Figure 1. Ab-S (BAU/mL) Statistical analysis was carried out using t test. No statistically significant 215 

differences was observed among two groups. 216 

 217 
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Table 1. 219 

 220 

Parameters Ab-S <800 (n=12) Ab-S>800 (n=45) P-value 

Transfusion-Dependent (%) 100 95.6 0.457 

Splenectomy (%)  41.7 73.3  0.039* 

No Splenectomy (%) 58.3 26.7 0.039* 

Supplemented vitamin D (%)  

  

100 88.9 0.227  

  

Hemoglobin (g/dl) 

Mean ± SD 

9.60 ± 0.42 11.47 ± 12.75 0.340 

  
 

    

Serum ferritin (ng/mL)  

Mean ± SD 

815.25 ± 613.59 825.33 ± 631.63  0.835 

>2000 (%) 8.3 

  

6.7  0.841 

 221 
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