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1. INTRODUCTION 

 

People all around the world have been affected 

significantly by the severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2). The prognosis in elderly 

with comorbidities like diabetes, lung disease, liver injury, 

or cardiovascular disease often lead to poor clinical out-

comes, which has a significant impact on morbidity and 

mortality rates. Data on comorbidities that potentially 

make patients more susceptible to COVID-19 infection 

must be analyzed in order to identify potential risk factors 

for the onset and severity of symptoms in SARS-CoV-2 

patients1. 

Many disease processes, including malignancy 

venous and arterial thromboembolism have been linked 

to blood type as a risk factor. Nonetheless, correlations 

with viral disorders have received the greatest attention. 

Blood group antigens contribute to infection directly 

through a number of methods. They can act as coreceptors 

and receptors for pathogens at the molecular level, and they  

can also promote viral particle absorption inside cells2.  

Certain blood group antigens have been implicated 

as disease susceptibility markers. For example, HBGA 

(Histo-blood group antigen), which is regulated by the 

gene FUT2, is regarded as a sign for susceptibility. In 

FUT2, A gene that expresses the alpha-1, 2-L-fucosyl-

transferase enzyme also causes the expression of HBGA 

in the gut, which contributes to the composition of the 

phenotypical profile found in various groups with parti-

cular histories. 

It is a product of evolution and serves as a genetic 

population marker. It is discovered to have an association 

with many disease. Its function is known to be inhibited 

and diminished by polymorphic mutations, which are 

population-specific. It is necessary to have a thorough 

understanding of its role in the development and preven-

tion of numerous diseases. Due to its link to respiratory 

illnesses and the ABO blood group, FUT2 may also play 

a role in the COVID-19 case as a susceptibility sign3. 

ABO and FUT2 are polymorphic genes and epithelial 
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As an anticytokine therapy, tocilizumab has been recommended for the management therapy in patients with 

severe and serious COVID-19 cases. The association between the severity of COVID-19 and blood groups has 

been the subject of prior research. Therefore, it is important to analyze the relationship between blood types and 

the effectiveness of tocilizumab (TCZ) therapy in COVID-19 patients. This research involved 68 patients 

diagnosed with severe and critical COVID-19 receiving Tocilizumab (TCZ) therapy at Universitas Indonesia 

Hospital. Blood type O was associated with a significantly improvement in CRP levels (P=0.014) and has better 

favorable outcomes compared to other blood type in terms of WHO Clinical Progression Scale (OR: 1.254, 95% 

CI: 0.457-3.443; P=0.797), length of stay (OR: 5,333, 95% CI: 0.495-3,734; P=0.614), and improvement in CRP 

levels (OR: 5,333, 95% CI: 1.385-20,541; P=0.014). 
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cells in association with the environment frequently 

contain their products. They are most highly expressed 

in mucins, which are located in the body’s exposed sur-

faces including the lungs and the gastrointestinal system 

and are assumed to play a protective role in binding to 

bacteria. These characteristics imply that ABO antigens 

may play a role in the interaction with pathogens. 

Carbohydrates are widely distributed on the surfaces of 

cells and have a variety of structural variations, making 

them important molecules with potential for cell recog-

nition. In fact, pathogenic microbes and toxins may need 

to attach to particular carbohydrate antigens in order to 

cause infection and illness. It has been thoroughly 

researched and reviewed how ABO polymorphism and 

infectious illness are related. For example, associations 

with West Nile Virus, HIV, hepatitis B, malaria. As a 

result, it has been suggested that the ABO polymorphism 

is an adaptive characteristic that may limit the transmis-

sion of illnesses within a particular species4 

Human pre-immune serum containing anti-A or 

anti-B antibodies partially neutralized the viruses pro-

duced in A- or B-type cells in a complement-dependent 

manner, but not the viruses produced in type O cells. 

Moreover, type O plasma and anti-A monoclonal anti-

bodies prevented transfected CHO cells from adhering 

to Vero cells expressing ACE2 and co-expressing the A 

antigen and the Spike (S) protein of SARS-CoV5. 

A systematic review and meta-analyses study 

conducted by Liu et al. Collected 715 articles taken from 

seven databases. Ten articles were selected for meta-

analysis after going through two levels of screenings. 

Overall, individuals with blood groups A (OR=1.33; 

CI=95% 1.14-1.56) and B (OR=1.06, 95% CI 1.00 to 1.13) 

have a higher risk of developing much higher infection 

of COVID-19, blood type AB (OR=1.07, 95% CI 0.88-

1.30) and blood type O (OR=0.71, 95% CI 0.60 to 0, 84) 

that are not susceptible to unfavorable outcome. This 

study showed the results that patients with blood type A 

were associated with a significantly increased risk of 

death by COVID-19 infections (OR=1.25, 95% CI 1.02-

1.52). Conclusions from this study indicate that blood 

groups A and B can be risk factors for the incidence of 

COVID-19 infection, while blood group O is protective, 

while blood group A is associated with poor clinical 

outcomes6. 

Another Systematic-review and Meta-analyses study 

collected publications through several databases such as 

PubMed, Google Scholar, Scopus, and EMBASE from 

January 1 to March 21 2021, 16 relevant papers were 

found and included in final analysis. For blood groups 

A, O, B, and AB, the respective incidence rates (95% CI) 

were 0.459 (95% CI: 0.358-0.441), 0.342 (95% CI: 0.298-

0.374), 0.180 (95% CI: 0.150-0.214), and 0.076 (95% CI: 

0.055-0.127). This study shows that individuals with 

blood  group   A > O > B > AB   have  a  higher  rate  of 

COVID-19 infection. The overall statistical significance 

of the susceptibility of the ABO blood group to COVID-

19 infection was 0.001 (significantly different). This 

study shows the results, that susceptibility of individuals 

with blood type A to COVID-19 infection is higher 

compared to patients with blood type AB who have a 

lower risk of infection with COVID-197. 

In patients with severe SARS-CoV-2 infection, 

hypoxia, shock, multiorgan failure, acute respiratory 

distress syndrome (ARDS), and mild respiratory failure 

were a few indicators of major complications. The clinical 

signs and symptoms of COVID-19 could be brought on 

by cytokine release syndrome (CRS), for example. Over-

production of inflammatory cytokines is the cause of 

CRS. TCZ as an IL-6 receptor antagonist, which has been 

approved by the US Food and Drug Administration, is 

one of the therapies associated with CRS in COVID-19 

patients8 and has the potential to improve clinical 

outcomes and reduce mortality. Anti-cytokine therapies 

have been suggested as a COVID-19 treatment to increase 

potential outcomes in patients with severe and critical 

COVID-199. Prior research has highlighted concerns 

about its population-level effectiveness and safety, 

nevertheless.  

There has never been research on the effectiveness 

of anti-IL-6 medication, TCZ in COVID-19 patients, or 

the association between blood type variations to COVID-

19, particularly in Indonesia. As a result, it's crucial to 

evaluate the associations between blood types and effec-

tiveness of TCZ therapy in COVID-19. 

 

2. MATERIALS AND METHODS 

 

This research has received ethical clearance approval 

from Research Ethics Committee of Universitas Indo-

nesia Hospital Number S-027/KETLIT/RSUI/VII/2022. 

This is an observational study with cross-sectional design. 

Data collection was carried out retrospectively using 

medical records of Covid-19 patients at Universitas 

Indonesia Hospital in 2020-2021. Patients who were 

confirmed positive for COVID-19 with Tocilizumab 

therapy were included in this study. Patient's history, 

clinical findings, diagnostic test results, patient’s pro-

gress and medication were reviewed. Patients under 18 

years old, incomplete medical record data, and referred 

to other hospitals were excluded. There were 68 COVID-

19 patients who received Tocilizumab therapy at Uni-

versitas Indonesia Hospital and met the inclusion and 

exclusion criteria in this study. The sampling technique 

used was total sampling, nall patients who met the 

inclusion criteria were include as research samples. Chi-

square test was used to analyze the relationship between 

the relationship of blood groups and effectiveness of 

TCZ based on WHO Clinical Progression Scale, CRP 

and Length of Stay. 
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3. RESULTS 

 

A total of 2,338 medical data patients with con-

firmed COVID-19 in 2020-2021 were analyzed for this 

research. TCZ was administered to 72 patients, and 68 

of them met the requirements for inclusion. A total of 

30 (44.1%) patients survived, while 38 (55.9%) passed 

away. 

TCZ was administered in 68 COVID-19 patients, 

28 (41.2%) were females and 40 (58.8%) were males. The 

proportion of adult patients between the ages of 18-59 

were 44 patients (64.7%), while the proportion of patients 

over 60 were 24 patients (35.3%). Patients with blood type 

A, B, AB, and O were 16 (23.5%), 23 (33.8%), 6 (8.8%), 

and 23 (33.8%) patients, respectively.14 patients (20.6%) 

were comorbid free, 12 patients (17.6%) had one co-

morbidities, and 42 (60.3%) patients had more than one 

comorbidities. According to Table 1, the most prevalent 

comorbidity is hypertension 32 patients (47.1%), followed 

by diabetes mellitus, which affects 25 patients (36.8%), 

CVD 12 patients (17.6%), Kidney disease 9 patients 

(13.2%), Obesity 20 patients (29.4%), and others comor-

bidities 32 patients (47.1%) such as asthma, pneumonia, 

dyspepsia, anemia, and gartritis. According to Table 1, 

Remdesivir is the most frequently used therapy for 

COVID-19 patients in this study, had been used in 47 

patients (69.1%). Corticosteroid therapy was used in 36 

patients (52.9%), Levofloxacin in 33 patients (48.5%), 

Ceftriaxone in 21 patients (30.9%), Azithromycin in 11 

patients (16.2%). According to the WHO Clinical Pro-

gression Scale, 30 patients (44.1%) shows improvement 

after receiving TCZ medication, while 38 patients 

(55.9%) shows no improvement. According to laboratory 

tests of CRP (C-Reactive Protein), 45 patients (66.2%) 

shows improvement, while 23 patients (33.8%) shows no 

improvement. According to the Length of Stay (LOS), 

33 patients (48.5%) had LOS more than 20 days, while 

35 patients (51.5%) less than 20 days. 

Based on Table 2, the effectiveness of TCZ therapy 

is 1.364 times in blood type A (OR: 1.364, 95% CI: 

0.443-4.195; P=0.774), 0.735 times in blood type B 

(OR: 0.735, 95% CI: 0.264-2.041; P=0.613), 0.607 times 

in patients with blood type AB (OR: 0.607, 95% CI: 

0.103-3.563; P=0.687) and 1.254 times in patients with 

blood type O (OR: 1.254, 95% CI: 0.457-3.443; P=0.797). 

Compared with other blood types in improving clinical 

outcomes based on the WHO Clinical Progression Scale, 

there is no significant relationship between each blood 

type and the WHO Clinical Progression Scale.  

Based on Table 3, the effectiveness of TCZ treat-

ment reaches 1.165 in patients with blood type A (OR: 

1.165, 95% CI: 0.350-3,873; P=1,000), 0.703 in patients 

with blood type B (OR: 0.703, 95% CI: 0.246-2005; P= 

0.591), 3.647 in patients with blood type AB (OR: 3,647, 

95% CI: 2,433-5,468; P=0.001) and 5.333 in patients 

with blood type O (OR: 5,333, 95% CI: 1.385-20,541; 

P=0.014). Compared with another blood type in improving 

clinical outcomes based on CRP levels, there is a signi-

ficant relationship between blood types AB and O in the 

improvement of CRP levels. Prior observational study 

demonstrates a strong correlation between the elevation 

in IL-6 and the use of invasive mechanical ventilation 

(IMV) in patients with severe and serious COVID-19, 

which may contribute to provide information for early 

TCZ administration decisions10. It was not possible to 

use IL-6 as a clinical outcome in this study since not all 

patients at Universitas Indonesia Hospital had their IL-6 

levels checked. The improvement is based on CRP levels, 

which can be used as an early indicator in addition to IL-

6 to predict whether COVID-19 patients would respond 

to TCZ treatment ultimately. A study was conducted in 

Pakistan established a substantial correlation between 

CRP levels and TCZ medication. Patients receiving TCZ 

treatment showed a 50% improvement in CRP levels 

within 48 hours11. 

Based on Table 4, TCZ treatment in patients with 

blood type A with LOS of less than 20 days and more 

than 20 days were 8 (50%) patients, respectively with 

0.926 times LOS reduction (OR: 0.926, 95 % CI: 0.302-

2.840; P=1000) when compared with other blood type 

groups. A total of 12 (52.2%) patients with blood type B 

were treated for less than 20 days and 11 (47.8%) patients 

in blood type B were treated for more than 20 days in 

which TCZ treatment is proven to reduce LOS 1.043 

times (OR: 1.043, 95% CI: 0.382-2.852; P=1.000) when 

compared to other blood types. Meanwhile, 2 (33.3%) 

patients with blood type AB were hospitalized for less 

than 20 days and 4 (66.7%) patients of blood type AB 

were hospitalized for more than 20 days with 0.439 times 

LOS reduction (OR: 0.439, 95% CI: 0.075-2,577; P=0.421). 

Patients with blood type O respectively, 13 (56.5%) 

patients hospitalized for less than 20 days and 10 (43.5%) 

patients were hospitalized for more than 20 days with 

1.359 times LOS reduction (OR: 5,333, 95% CI: 0.495-

3,734; P=0.614) compared with COVID-19 patients 

with other blood types received TCZ treatment. There is 

no statistical significantly between each blood type and 

LOS. 

 

4. DISCUSSION 

 

The majority of the patients are male, representing 

40 (58.8%) patients, whereas the proportion of female 

patients were 28 (41.2%). Men are substantially more 

likely than women to have poor clinical outcomes from 

COVID-19, according to Italian studies on the subject 

rate of case deaths are 16.1% vs. 10.4%. Women take an 

average of 14.5±14.4 days from diagnosis to death, while 

men take an average of 10.6±10.7 days (P<0.01). The 

risks of hospitalization, chronic infection, and death are 

higher in male patients over the age of 55 who have at 

least one comorbidity12.
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Table 1. Patient Characteristics during COVID-19 therapy with TCZ treatment at Universitas Indonesia Hospital, Depok, Indonesia. 
 

Patient Characteristic Category Tocilizumab Therapy (n=68 ) 

  n (%) 

Gender Female 28 (41.2) 

 Male 40 (58.8) 

Age, years Median (IQR)        57 (46-63.75) 

 Adult (18-59) 44 (64.7) 

 Elderly (≥ 60) 24 (35.5) 

Blood type A 16 (23.5) 

 B 23 (33.8) 

 AB   6   (8.8) 

 O 23 (33.8) 

Number of comorbid diseases None 14 (20.6) 

 One 12 (17.6) 

 More than one 42 (60.3) 

Comorbidities DM 25 (36.8) 

 CVD 12 (17.6) 

 Hypertension 32 (47.1) 

 Kidney diseases   9 (13.2) 

 Obesity 20 (29.4) 

 Others Comorbidities 32 (47.1) 

Previous or simultaneous therapies Remdesivir 47 (69.1) 

 Corticosteroids 36 (52.9) 

 Levofloxacin 33 (48.5) 

 Ceftriaxone 21 (30.9) 

 Azithromycin 11 (16.2) 

WHO Clinical Progression Improvement 30 (44.1) 
 No Improvement 38 (55.9) 

CRP  Improvement 45 (66.2) 
 No Improvement 23 (33.8) 

Length of Stay <20 days 35 (51.5) 
 ≥20 days 33 (48.5) 

 

Notes: CVD= Cardiovascular Disease, DM= Diabetes Mellitus, IQR = Interquartile Range, CRP = C-Reactive Protein 

 

Table 2. TCZ Treatment Effects on WHO Clinical Progression Scale outcomes with different blood type groups. 
 

Blood Type WHO Clinical Progression OR 95% CI P value 

 Improvement No Improvement    

A 8 (50.0) 8 (50.0) 1.364 0.443-4.195 0.774 

B 9 (39.1) 14 (60.9) 0.735 0.264-2.041 0.613 

AB 2 (33.3) 4 (66.7) 0.607 0.103-3.563 0.687 

O 11 (47.8) 12 (52.2) 1.254 0.457-3.443 0.797 

 

Table 3. TCZ Treatment Effects on CRP outcomes with different blood type groups. 
 

Blood Type CRP OR 95% CI P value 

 Improvement No improvement    

A 11   (68.8) 5 (31.2) 1.165 0.350-3.873 1.000 

B 14   (60.9) 9 (39.1) 0.703 0.246-2.005 0.591 

AB   6 (100.0)                  0 3.647 2.433-5.468 0.001 

O 20   (87.0) 3 (13.0) 5.333 1.385-10.541 0.014 
 

Notes: CI=Confidence Interval, OR=Odds Ratio 

 

Table 4. TCZ Treatment Effects on Length of Stay outcomes with different blood type groups. 
 

Blood Type Length of Stay OR 95% CI P value 

 < 20 days > 20 days    

A 8 (50.0) 8 (50.0) 0.926 0.302-2.840 1.000 

B 12 (52.2) 11 (47.8) 1.043 0.382-2.852 1.000 

AB 2 (33.3) 4 (66.7) 0.439 0.075-2.577 0.421 

O 13 (56.5) 10 (43.5) 1.359 0.495-3.734 0.614 
 

Notes: CI=Confidence Interval, OR=Odds Ratio 
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Obesity and diabetes mellitus are substantial contri-

butors to unfavorable outcomes of COVID-19 patients 

who received TCZ therapy, according to the current study. 

Overeating can result in adipocyte hypertrophy and 

hyperplasia as well as blood vessel compression, which 

prevents the body from getting the oxygen it needs to 

counter hypoxia. The formation of tissuespecific macro-

phages in response to hypoxia results in the excessive 

production of adipokines, including pro-inflammatory 

mediators like TNF-α, IL-1, IL-6, CRP, and adipokines. 

Infiltrating macrophages also form a crown-like structure 

around adipocytes. Obesity plays a significant role in 

generating systemic inflammation to the initiation and 

development of metabolic diseases13. Patients with obesity 

and diabetes mellitus, which are often associated with 

insulin resistance, exhibit higher non-steroidal fatty acid 

release. Insulin can stimulate and mobilize macrophages 

in adipose tissue, which causes the release of pro-

inflammatory cytokines and chemokines such monocyte 

chemoattractant protein-1 and CRP. Insulin can also 

increase adipocytes and glucose uptake. As a result, in 

COVID-19 patients, serum levels of IL-6 and TNF-α 

become important predictors of disease severity and 

mortality. These factors might make it more likely for 

COVID-19 individuals to develop endothelial dysfunc-

tion and platelet aggregation, which cause occlusive 

thrombus development in the heart and lungs13. An 

observational, single-center cohort study conducted in 

Kuwait investigate the correlation between diabetes and 

higher BMI and the incidence of ICU admission in 

accordance to the severity of COVID-19 disease14. 

One of the co-morbidities that significantly influ-

ences how severely COVID-19 patients undergoing 

TCZ treatment are affected is hypertension. Patients 

with COVID-19 may become more severe if they have 

hypertension. Millions of individuals worldwide have 

been affected by this condition, which carries a high risk 

of developing cardiovascular disease. Recent research 

has shown that hypertension regulates the RAAS, 

inflammation, immunological response, urinary tract, 

and digestive system, which worsen COVID-19 patients’ 

conditions15. A retrospective cohort research comparing 

hypertension and non-hypertensive participants reveals 

that hypertensive patients have lower lymphocyte counts 

and eGFR and higher CRP, NT-proBNP, serum amyloid 

A, and neutrophil counts. According to observations, 

COVID-19 individuals who have high blood pressure 

are more likely to experience significant inflammatory 

reactions, substantial internal organ damage, and wor-

sening of their condition16. 

Significant comorbidities for the severity of the 

state of COVID-19 patients following TCZ treatment 

include liver and kidney illnesses. According to a US 

study, individuals with CKD have a considerably higher 

COVID-19 mortality rate (23.1% vs. 10.2%), with a 1.51 

times higher mortality rate (95% CI: 1.19). -1.90), which 

is a significant independent predictor of mortality in 

COVID-19 patients, when compared to COVID-19 

patients who do not have coexisting CKD17. In COVID-

19 individuals, liver disease is significantly associated 

with a poor prognosis. In order to prevent liver failure, 

it is crucial to assess impairment using biomarkers in 

individuals with comorbid liver dysfunction. Hepatobi-

liary problems brought on by COVID-19 with a hepatic 

disease that is already present become a major issue18. 

Remdesivir therapy is one of the most frequently 

used treatments in this study. Remdesivir has an excellent 

safety profile and is effective when used in COVID-19 

patients, based on a retrospective analysis of the prior 

study. According to clinical findings, there is an 84% 

prevalence of recovery and improvement rates, with a 

larger percentage of patients who are under 60 years old, 

are receiving standard low-flow oxygen, and have a death 

rate of 6.77%19. In a cohort study conducted in Germany, 

patients taking corticosteroids and/or Remdesivir in 

addition to conventional therapy were contrasted. The 

results showed that Remdesivir administered early could 

increase the prevalence of improvement in clinical out-

comes20. 

Among COVID-19 patients, corticosteroids have 

also appeared as one of the most common treatments. The 

probability of worse progression for COVID-19 patients 

receiving corticosteroid therapy and TCZ compared to 

TCZ and control groups is 0.74 (95% (CI): 0.36-1.50) 

and 0.48 (95% CI: 0.31-0.74), respectively, based on a 

meta-analysis of the topic. According to this study, TCZ 

combined with corticosteroids reduces the risk of mor-

tality in COVID-19 patients’ cases more than TCZ alone21. 

This is consistent with a prior retrospective study that 

found that using IV TCZ therapy along with cortico-

steroids improved clinical outcomes in 65 years and 

older patients with a hyperinflammatory status brought 

on by SARS-CoV-2 infection more effectively than using 

only corticosteroids22. 

According to the WHO Clinical Progression Scale, 

blood type A has a higher proportion of clinical improve-

ment than other blood types. These findings are consis-

tent with an observational study on 14,112 patients in 

USA that determines the association between blood types 

ABO with intubation, infection, and mortality. It was 

discovered that people with blood types other than O 

had a slightly higher rate of infection. The risk of death 

is higher in blood type AB patients and lower in blood 

types A and B, whereas the risk of intubation lowers in 

patients with A types and increases in patients with 

types AB and B if compared to type O23. However, this 

finding is different from a study conducted in Bangladesh 

where clinical indications of infection can be signifi-

cantly evident in patients with blood type A (P<0.05). 

The peak serum ferritin levels and WBC counts in blood 

type A patients differ, and both differences are statisti-

cally significant (P<0.001). Those with blood type A 
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required more oxygen and are significantly more 

susceptible to death than patients with the other blood 

group (P<0.05)24. 

Compared to other blood types, blood type AB has 

a higher possibility of elevated CRP levels. In contrast to 

a study done in Nepal, which discovered that people with 

blood type AB are more likely to get SARS-CoV-2 virus 

infections. Blood types A, B, and O don’t appear to be 

more susceptible to SARS-CoV-2 infection. The proba-

bility of acquiring SARS-CoV-2 is lowest in blood type 

B25. According to estimates, patients with blood type AB 

have a slightly higher infection risk than other blood types, 

but blood type O patients are thought to have the lowest 

infection risk25. Due to the small sample size, particularly 

among people with blood type AB, the findings of this 

study may not be comparable to those of other studies. 

Blood type O has a relatively smaller susceptibility 

for LOS than other blood types. The LOS of blood types 

A and AB is higher than that of other blood types. Accor-

ding to Shibeeb et al., blood type O is thought to be pro-

tective against SARS-CoV-2 infection while blood type 

A is more at risk and more likely to manifest the possi-

bility of poor clinical outcomes26. The relative risk of 

SARS-CoV-2 infection in patients with blood type O is 

estimated to be 0.74 in a study investigating the compa-

rative distribution of convalescent donors among blood 

types (0.6-0.90). It appears that blood type O is protected 

from acquiring the SARS-CoV-2 virus27. However, Nasiri 

et al. demonstrate that patients with blood type A do not 

differ substantially from those with blood type B (8.8± 

7.2 days) in terms of mean LOS (8.4±6.1 days). Blood 

type O (7.8±5.4 days) and blood type AB (7.4±4.4 days) 

are not significantly different from one another. In terms 

of length of stay, patients with positive or negative 

rhesus have no significant differences. Blood type is not 

related to COVID-19 mortality rates or the length of 

hospitalization, however, blood type B has a significant 

relationship with the duration it takes for oxygen levels 

to return to normal28. 

 

5. CONCLUSION 

 

Observing clinical outcome based on length of stay, 

WHO Clinical Progression Scale, and improvement in 

CRP levels in this study with COVID-19 patients receiving 

TCZ therapy showed blood type O was associated with 

a significantly improvement in CRP levels (P=0.014) 

and has better favorable outcomes compared to other 

blood type in terms of WHO Clinical Progression Scale 

(OR: 1.254, 95% CI: 0.457-3.443; P=0.797), length of 

stay (OR: 5,333, 95% CI: 0.495-3,734; P=0.614), and 

improvement in CRP levels (OR: 5,333, 95% CI: 1.385-

20,541; P=0.014). Large-scale randomized controlled 

trials are warranted to ascertain the relationship between 

blood type and clinical improvement in patients receiving 

TCZ therapy.  
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