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Background: The ABO blood group system has been associated with 

susceptibility to several infectious and non-infectious conditions; however, its 

relationship with animal bite victim profiles has not been well studied. The 

Objective is to assess the distribution of ABO blood groups among animal bite 

victims attending a tertiary care Anti-Rabies Clinic and to examine 

associations between ABO blood groups and selected bite-related 

characteristics. 

Materials and Methods: A cross-sectional observational study was 

conducted at the Anti-Rabies Clinic of a tertiary care hospital in North India 

from May-June 2026. A total of 235 animal bite victims with known or 

confirmed ABO blood group status and complete bite-related information 

were included. Sociodemographic details, bite characteristics, type of biting 

animal, WHO exposure category, and blood group status were recorded using 

a semi-structured questionnaire. ABO and Rh blood grouping were performed 

by the slide agglutination method. Data were analyzed using descriptive 

statistics and chi-square tests. 

Results: Among 235 participants, most were males (68.1%) and belonged to 

the 18–35 years age group (39.1%). Dog bites were the most common type of 

bite (69.4%), and most exposures were WHO Category III (70.2%). The most 

frequent blood group was B+ (36.2%), followed by O+ (29.4%), A+ (23.0%), 

AB+ (7.2%), O− (3.0%), and A− (1.3%). ABO blood group showed 

statistically significant associations with the type of biting animal (χ² = 

107.524, p < 0.001; Cramer’s V = 0.478) and WHO category of bite (χ² = 

74.560, p < 0.001; Cramer’s V = 0.563). No significant association was 

observed with previous history of animal bite, time of bite, anatomical site, 

number of wounds, or clinical severity. 

Conclusion: ABO blood groups were significantly associated with the type of 

biting animal and WHO exposure category among animal bite victims, while 

no significant association was found with several other bite-related variables. 

Larger multicentric studies with community controls are recommended to 

clarify whether ABO blood group independently influences animal bite 

patterns or severity. 
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INTRODUCTION 
 

In 1900, Karl Landsteiner identified the ABO blood 

group system, which is characterized by specific 

antigens on red blood cells that influence blood 

compatibility. This system consists of four primary 

antigens: A, B, AB, and O. These antigens, which 

are oligosaccharides, are present on red blood cells 

and various tissues, playing a vital role in ensuring 

compatibility for blood transfusions and organ 

transplants.[1,2,3] 

In India, the distribution of ABO blood groups 

shows that group O is the most widespread, 

comprising about 34-39% of the population. Blood 

group B follows closely, representing approximately 

29-34%. Group A accounts for around 22-23%, 

while AB is the least common, found in about 6-

10% of people. The majority of the population, over 

90%, is Rh-positive, although there are regional 

differences in these patterns across the country.[4-7] 

Research has previously demonstrated notable 

connections between ABO blood groups and the 

likelihood of developing various diseases. The ABO 

blood group system is associated with 

cardiovascular conditions, where individuals with 

non-O blood types face a greater risk of thrombosis 

and myocardial infarction due to molecular 

interactions involving endothelial and platelet-

derived glycoproteins. Furthermore, ABO blood 

groups are linked to different types of cancer and 

infectious diseases, including COVID-19, where 

individuals with group AB might be more 

susceptible, while those with group O appear to 

have a lower risk. There is also evidence suggesting 

a relationship between ABO blood groups and type 

2 diabetes mellitus, with certain blood types 

exhibiting a higher prevalence. Extensive cohort 

studies emphasize these connections across a range 

of conditions, such as musculoskeletal, 

genitourinary, and infectious diseases, underscoring 

the significant influence of ABO blood groups on 

disease susceptibility and outcomes.[8-12] 

In India, factors such as being male, residing in 

cities, and coming into contact with stray dogs 

contribute significantly to the risk of animal bites. 

Stray dogs are the main culprits for both bites and 

the spread of rabies. The danger is further increased 

by inadequate cleaning of wounds and limited 

availability of post-exposure prophylaxis. Children 

face a higher risk due to their behaviour and 

frequent interactions with dogs.[13,14]  

Research has previously examined the link between 

ABO blood types and vulnerability to infectious 

diseases, identifying connections with illnesses like 

malaria, tuberculosis, and COVID-19. Nonetheless, 

there is a scarcity of direct studies on the 

relationship between blood types and susceptibility 

to animal bites. Most research on animal bites has 

concentrated on epidemiological aspects and 

treatment methods rather than the impact of blood 

types.[15-17] 

To our knowledge, no prior study has systematically 

examined the association between ABO blood 

groups and animal bite victim profiles, including 

bite severity and animal type. Understanding such 

associations may inform risk stratification and 

prevention strategies. 

In this context, we carried out a cross-sectional 

observational study to evaluate how common each 

ABO blood group is among animal bite victims 

visiting an Anti-Rabies Clinic (ARC) at a tertiary 

care center. We also examined the link between 

ABO blood groups and different factors related to 

animal bites. 

 

MATERIALS AND METHODS 
 

This was a cross-sectional, single-centre 

observational study conducted at the Anti-Rabies 

Clinic of a tertiary care hospital in North India. A 

total of 235 animal bite victims attending the clinic 

during the study period were enrolled after fulfilling 

the eligibility criteria. The study was conducted in 

May-June 2026 after obtaining approval from the 

Institutional Ethics Committee, Government 

Medical College, Patiala, Punjab, registered with 

NECRBHR, DHR Reg. No. 

EC/NEW/INST/2023/PB/0383, vide letter no. 

9(310)2026/15045 dated 10/04/2026. Clinical trial 

registration was not applicable. 

All animal bite victims attending the Anti-Rabies 

Clinic during the study period, irrespective of age 

and sex, were considered eligible for inclusion if 

they had known or confirmed ABO blood group 

status and complete bite-related information. 

Patients who did not provide consent were excluded 

from the study. Data were collected using a semi-

structured questionnaire that included 

sociodemographic details, animal bite-related 

characteristics, and blood group information. 

Blood group testing was performed free of cost for 

all patients at the clinic by trained healthcare staff 

using the SPANCLONE blood grouping kit 

manufactured by ARKRAY Healthcare Pvt. Ltd., 

Lot No. 4000033074, manufactured on 17 January 

2026 and expiring on 17 January 2028. ABO and Rh 

blood grouping was performed by the slide 

agglutination method using SPANCLONE Anti-A, 

Anti-B, and Anti-D monoclonal blood grouping 

antisera, according to the manufacturer’s 

instructions. One drop each of anti-A, anti-B, and 

anti-D reagent was placed separately on a clean 

glass slide, followed by the addition of one drop of 

the participant’s blood sample to each reagent. The 

blood and reagent were mixed uniformly using 

separate applicator sticks and observed 

macroscopically for agglutination within the 

recommended time period. Agglutination with anti-

A and/or anti-B reagents was used to determine the 

ABO blood group, while agglutination with anti-D 

reagent was interpreted as Rh (D) positive. Absence 

of agglutination with anti-D was recorded as Rh (D) 
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negative. Standard biosafety precautions were 

followed during sample handling, and results were 

interpreted as per the manufacturer’s package insert 

and standard immunohematology procedures.[18–20] 

The collected data were entered into Microsoft 

Excel 2021 and cleaned before analysis. Descriptive 

and inferential statistical methods were used to 

analyse the data. Descriptive statistics were applied 

to summarize sociodemographic characteristics, 

animal bite-related variables, and ABO/Rh blood 

group distribution. Inferential statistics were used to 

assess associations between blood group status and 

selected bite-related variables. 

 

RESULTS 

 

The Conceptual Study Design is given in [Figure 1]. 

 

 
Figure 1: Conceptual framework showing study 

design, data collection, and analysis of ABO blood 

groups in animal bite victims, highlighting key 

significant and non-significant associations. 

 

Sociodemographic characteristics of animal bite 

victims  
Among the 235 animal bite victims, the majority 

belonged to the 18–35 years age group (n = 92, 

39.1%), followed by <18 years (n = 51, 21.7%), 36–

50 years (n = 47, 20.0%), 51–65 years (n = 29, 

12.3%), and >65 years (n = 16, 6.8%) age groups. 

Males were predominant (n = 160, 68.1%) 

compared to females (n = 75, 31.9%). 

Most participants were from urban areas (n = 147, 

62.6%), followed by rural (n = 71, 30.2%), semi-

urban (n = 12, 5.1%), and semi-rural areas (n = 5, 

2.1%). 

Regarding socioeconomic status, Class I was the 

most common (n = 93, 39.6%), followed by Class II 

(n = 69, 29.4%), Class III (n = 50, 21.3%), Class IV 

(n = 18, 7.7%), and Class V (n = 5, 2.1%). 

Characteristics of animal bite incidents  

Bites occurred most frequently in the evening (n = 

82, 34.9%), followed by morning (n = 69, 29.4%), 

night (n = 43, 18.3%), and afternoon (n = 41, 

17.4%). 

Most victims had single-site involvement (n = 155, 

65.9%), while multiple sites were reported in n = 80 

(34.1%). 

The most common bite location was the lower limb 

(n = 139, 59.1%), followed by the upper limb (n = 

71, 30.2%), trunk (n = 12, 5.1%), and head (n = 5, 

2.1%). 

Regarding wound count, single-wound cases were 

most common (n = 155, 66.0%), followed by two 

wounds (n = 35, 14.9%) and multiple wounds (n = 

45, 19.1%). 

Dog bites were the most frequent (n = 163, 69.4%), 

followed by cat bites (n = 42, 17.9%) and bites from 

other/unknown animals (n = 30, 12.8%). Most bites 

were from stray animals (n = 161, 68.5% of cases). 

Injury severity was mostly moderate (n = 137, 

58.3%), followed by mild (n = 57, 24.3%) and 

severe (n = 41, 17.4%) injuries. 

According to the WHO classification, Category III 

exposure was predominant (n = 165, 70.2%), while 

Category II accounted for n = 70 (29.8%). 

Most bites were sudden/unprovoked (n = 148, 

63.0%), while the remaining were provoked or 

playful. 

 

Table 1: Sociodemographic characteristics of animal bite victims 

Characteristic Category Count (N=235) Percentage (%) 

Age Group <18 51 21.7% 

 18-35 92 39.1% 

 36-50 47 20.0% 

 51-65 29 12.3% 

 >65 16 6.8% 

Gender Female 75 31.9% 

 Male 160 68.1% 

Area of Residence Rural 71 30.2% 

 Semi-Rural 5 2.1% 

 Semi Urban 12 5.1% 

 Urban 147 62.6% 

Socioeconomic Status Class I (Upper) 93 39.6% 

 Class II (Upper middle) 69 29.4% 

 Class III ( Middle) 50 21.3% 

 Class IV ( Lower middle) 18 7.7% 

 Class V ( Lower) 5 2.1% 

 

Table 2: Characteristics of bite 

Characteristic / Category Count (N) Percentage (%) 

Time of dog bite   
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Evening (17:00-21:00PM) 82 34.9% 

Morning (6:00AM-10:00AM) 69 29.4% 

Night (21:00PM-6:00AM) 43 18.3% 

Afternoon (12:00-17:00PM) 41 17.4% 

Extent of bite   

Single 155 65.9% 

Multiple 80 34.1% 

Area of bite (in case of multiple site of bite, ticks multiple)   

Lower limb 139 59.1% 

Upper limb 71 30.2% 

Trunk 12 5.1% 

Head 5 2.1% 

Head, Lower limb 3 1.3% 

Neck 2 0.9% 

Trunk, Lower limb 1 0.4% 

Head, Upper limb 1 0.4% 

Upper limb, Lower limb, Genitals 1 0.4% 

Total number of wounds   

1 155 66.0% 

2 35 14.89% 

3 18 7.7% 

>3 27 11.4% 

Biting animal   

Dog 163 69.36% 

Cat 42 17.87% 

Others 30 12.76% 

Type   

Stray 161 68.5% 

Pet 74 31.5% 

Severity of bite   

Moderate: Shallow, Single puncture wound, Slight bleeding 137 58.3% 

Mild: Superficial scratches, Minor bruising, No bleeding 57 24.3% 

Severe: Deep puncture wounds, heavy bleeding 41 17.4% 

Category   

Cat III 165 70.21% 

Cat II 70 29.78% 

Nature of attack   

Sudden (UNPROVOKED) 148 63.0% 

While playing (PLAYFUL) 40 17.0% 

Animal stimulation by human (PROVOKED) 26 11.1% 

While taking care of dog (PLAYFUL) 11 4.7% 

While feeding (PLAYFUL) 10 4.3% 

 

Distribution of ABO blood groups among victims  
The distribution of ABO blood groups was as 

follows: 

B+ : n = 85 (36.2%) 

O+ : n = 69 (29.4%) 

A+ : n = 54 (23.0%) 

AB+ : n = 17 (7.2%) 

O− : n = 7 (3.0%) 

A− : n = 3 (1.3%) 

Overall, Rh-positive blood groups predominated 

among the victims. 

 

Table 3: Distribution of ABO blood groups among victims 

Blood Group Number of Victims Prevalence (%) 

B+ 85 36.17 

O+ 69 29.36 

A+ 54 22.98 

AB+ 17 7.23 

O- 7 2.98 

A- 3 1.28 

 

Distribution of bite-related characteristics across 

ABO blood groups  
The distribution of the bite characteristics varied 

across the ABO blood groups. 

Dog bites were most frequent across all groups, 

particularly in the B (n = 78, ~ 91.8 %) and O (n = 

54, ~ 78.3 %) groups, whereas cat bites were 

relatively more frequent in the A group (n = 28, 

~51.9%) than in the others. 

Lower limb involvement remained the most 

common site across all blood groups, ranging from n 

= 29 to n = 67 (53–76%) depending on group 

distribution. 

Category III exposure was predominant across all 

blood groups, particularly in B (n = 63) and O (n = 

52) groups. 

Overall, while variations were observed across 

blood groups, these were descriptive distributions 
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and were further evaluated in the inferential analysis. 

 

Table 4: Distribution of bite-related characteristics across ABO blood groups 

Factor Category A (n=57) B (n=85) AB (n=17) O (n=76) 

Previous H/O 
animal bite 

No 
 

40 (70.2%) 
 

59 (69.4%) 
 

10 (58.8%) 
 

47 (61.8%) 
 

 Yes 17 (29.8%) 26 (30.6%) 7 (41.2%) 29 (38.2%) 

Time of bite 

 

Afternoon (12:00-

17:00PM) 

3 (5.3%) 

 

15 (17.6%) 

 

2 (11.8%) 

 

21 (27.6%) 

 

 Evening (17:00-

21:00PM) 

21 (36.8%) 

 

30 (35.3%) 

 

6 (35.3%) 

 

25 (32.9%) 

 

 Morning (6:00AM-

10:00AM) 

19 (33.3%) 

 

25 (29.4%) 

 

4 (23.5%) 

 

21 (27.6%) 

 

 Night (21:00PM-

6:00AM) 

14 (24.6%) 

 

15 (17.6%) 

 

5 (29.4%) 

 

9 (11.8%) 

 

Area of bite Head/Neck 2 (3.5%) 2 (2.4%) 1 (5.9%) 2 (2.6%) 

 Lower limb 38 (66.7%) 47 (55.3%) 13 (76.5%) 41 (53.9%) 

 Multiple/Other 1 (1.8%) 4 (4.7%) 0 (0.0%) 1 (1.3%) 

 Trunk 2 (3.5%) 3 (3.5%) 0 (0.0%) 7 (9.2%) 

 Upper limb 14 (24.6%) 29 (34.1%) 3 (17.6%) 25 (32.9%) 

Total number of 

wounds 

1 

 

37 (64.9%) 

 

60 (70.6%) 

 

11 (64.7%) 

 

47 (61.8%) 

 

 2 9 (15.78%) 8 (9.4%) 3 (17.64%) 15 (19.73%) 

 3 3 (5.26%) 6 (7.05%) 1 (5.88%) 8 (10.52%) 

 4 4 (7.01%) 6 (7.05%) 0 2 (2.63%) 

 5 1 (1.75%) 1 (1.17%) 1 (5.88%) 1 (1.31%) 

 6 1 (1.75%) 1 (1.17%) 0 0 

 7 0 2 (2.35%) 0 1 (1.31%) 

 12 2 (3.5%) 1 (1.17%) 1 (5.88%) 2 (2.63%) 

Biting animal Cat 30 (52.6%) 5 (5.9%) 2 (11.8%) 5 (6.6%) 

 Dog 20 (35.1%) 78 (91.8%) 5 (29.4%) 60 (78.9%) 

 Other/Unknown 7 (12.3%) 2 (2.4%) 10 (58.8%) 11 (14.5%) 

Severity of bite Mild 14 (24.6%) 18 (21.2%) 2 (11.8%) 23 (30.3%) 

 Moderate 36 (63.2%) 46 (54.1%) 13 (76.5%) 42 (55.3%) 

 Severe 7 (12.3%) 21 (24.7%) 2 (11.8%) 11 (14.5%) 

Category of bite Category II 40 10 10 10 

 Category III 17 75 7 66 

 

Association between ABO blood groups and bite-

related factors  
No statistically significant association was observed 

between the ABO blood group and: 

Previous history of animal bite (χ² = 1.854, p = 

0.6032)  

Time of bite (χ² = 14.54, p = 0.1044)  

Site of bite (χ² = 11.395, p = 0.4954)  

Number of wounds (χ² = 14.375, p = 0.8529)  

Severity of bite (χ² = 8.266, p = 0.2192)  

A statistically significant association was observed 

between: 

Type of biting animal χ² = 107.524, df = 6, p < 

0.001  

Cramer’s V = 0.478 (moderate to strong association) 

WHO category of bite χ² = 74.560, df = 3, p < 0.001  

Cramer’s V = 0.563 (strong association)

 

Table 5: Association between ABO blood groups and bite-related factors (Chi-square analysis) 

Factor Chi-Square df P-Value Significance Cramer's V Strength 

Previous H/O animal bite 1.854 3 0.6032 Not Significant 0.089 Negligible 

Time of bite 14.54 9 0.1044 Not Significant 0.144 Weak 

Area of bite 11.395 12 0.4954 Not Significant 0.127 Weak 

Total number of wounds 14.375 21 0.8529 Not Significant 0.143 Weak 

Biting animal 107.524 6 0.00000 Significant 0.478 Strong 

Severity of bite 8.266 6 0.2192 Not Significant 0.133 Weak 

Category of bite 74.560 3 0.00000 Significant 0.563 Strong  

 

DISCUSSION 

 

The study’s observation that blood groups B+ 

(36.17%), O+ (29.36%), and A+ (22.98%) are the 

most prevalent among animal bite victims closely 

aligns with the commonly reported ABO 

distribution in the Indian population, where B and O 

blood groups tend to predominate among the general 

populace. The observed blood group distribution is 

broadly consistent with reported ABO prevalence 

patterns in India though direct comparison with the 

local population is needed to confirm whether the 

sample reflects underlying community distribution. 

This congruence is consistent with the findings of 

other regional studies documenting the frequency of 

these blood groups, supporting the notion that the 

blood group distribution within the study sample 

reflects the underlying population distribution rather 

than a direct causative link to animal bite 

susceptibility.[4-7,21] 
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Our finding of a statistically significant association 

between blood group and type of biting animal—for 

example, dog bites being more common in 

individuals with B and O blood groups and cat bites 

more frequent in blood group A. This pattern may 

reflect population-level blood group distribution and 

differential exposure rather than intrinsic 

susceptibility. While most previous research has 

focused on the relationship between blood groups 

and susceptibility to infectious diseases (such as 

COVID-19 or transfusion-transmitted infections) or 

conditions such as cancer, direct associations 

between ABO blood groups and animal bite patterns 

have not been extensively explored. This finding 

represents a novel observation in the literature, as 

prior studies have not examined blood group 

associations with specific animal exposure types. 

However, the clinical and public health implications 

remain unclear and warrant further investigation 

with population-based controls.[22,23] 

Our observation that Category III (severe) exposures 

were more frequent among individuals with B and O 

blood groups, whereas Category II bites 

predominated in blood group A, suggests a possible 

blood group-related variation in bite severity or 

exposure context. Importantly, this finding 

complements prior studies emphasizing that 

demographic and environmental factors (age, 

gender, residence, exposure circumstances) are 

generally more influential determinants of animal 

bite risk than intrinsic biological markers, such as 

ABO blood group. For instance, the literature has 

consistently demonstrated that factors such as sex 

and rural residence have a pronounced impact on the 

incidence and severity of dog bites and subsequent 

rabies risk, likely due to behavioural and 

environmental exposure patterns rather than host 

genetic profiles.[14,2425] 

No significant correlation between ABO blood 

groups and previous history of animal bites, time of 

bite, anatomical site, total wounds, or bite severity 

emerged in our study, reinforcing the concept that 

blood groups do not uniformly influence all facets 

of bite incidents. This finding parallel reports in 

infectious disease research, where ABO blood group 

has shown associations with susceptibility or 

severity in some contexts but not others. For 

example, in COVID-19 research, blood groups A 

and B have been linked to higher susceptibility but 

not definitively to disease severity or mortality in 

many investigations. Such evidence indicates that 

while blood groups confer certain immunogenetic 

profiles that may affect interaction with pathogens 

or immune responses, they rarely act as sole 

determinants of clinical outcome severity.[26,27] 

Moreover, different studies investigating ABO 

blood group frequencies and disease associations in 

diverse populations, including Saudi Arabia, 

Australia, and Iraq, have documented varying 

distributions of blood types but consistently 

highlighted blood group O as frequent and 

sometimes protective against certain diseases. In 

contrast, blood group A is often implicated as a risk 

factor for infectious and inflammatory conditions. 

Our findings that dog bites are strongly associated 

with B and O blood groups and that Cat bites are 

more frequent in blood group A may reflect 

underlying host-vector interactions influenced by 

blood group–related antigenicity or even population 

demographics where particular blood groups are 

predominant in communities with higher exposure 

to certain animals.[21,28] 

In the context of animal-bite-related risks, external 

environmental and behavioural factors remain 

paramount. For example, prevention and 

management strategies emphasized in the literature 

stress improving community education, vaccination 

coverage, and responsible pet ownership as critical 

to mitigating risk and severity of bites and 

subsequent rabies transmission, rather than focusing 

on inherent host factors such as blood type.[14,24,25] 

 

CONCLUSION 

 

ABO group showed significant associations with 

type of biting animal and WHO exposure category, 

but not with bite timing, anatomical site, wound 

count, the mild/moderate/severe severity 

classification, or previous bite history. 

Strengths and Limitations 

The strengths of this study include primary data 

collection in a tertiary anti-rabies clinic, confirmed 

blood grouping, standardized bite classification, and 

the use of inferential statistics.  

Limitations include the single-centre cross-sectional 

design, short study duration, modest sample size, 

absence of a general population control group, and 

potential confounding by exposure, occupation, 

animal contact, and health-seeking behaviour. 

Recommendations 

Future multicentre studies with larger samples and 

matched community controls are recommended to 

clarify whether the ABO blood group independently 

influences bite patterns or severity. Prevention 

efforts should prioritize public education, timely 

wound washing, complete postexposure 

prophylaxis, stray animal control, pet vaccination, 

and targeted awareness among high-risk groups, 

regardless of blood group. 

Acknowledgements 

Authors would like to thank all the staff of Anti 

Rabies Clinic who helped in this study. 

 

REFERENCES 
 
1. Hosoi E. Biological and clinical aspects of ABO blood group 

system. J Med Invest. 2008 Jan 1;55(3,4):174–182. 

2. Mohd Noor NH, Siti Asmaa MJ. Karl Landsteiner (1868-

1943): A Versatile Blood Scientist. Cureus. 2024 Sept 
7;16(9):e68903. 

3. Yamamoto F, Yamamoto M, Muñiz‐ Diaz E. Blood group 

ABO polymorphism inhibits SARS-CoV-2 infection and 
affects COVID-19 progression. Vox Sanguinis. 2020 Sept 

23;116(1):15–17. 



 

1659 

 International Journal of Medicine and Public Health, Vol 16, Issue 3, July- September 2026 (www.ijmedph.org) 
 

4. Agrawal A, Tiwari AK, Mehta N, Bhattacharya P, Wankhede 

R, Tulsiani S, et al. ABO and Rh (D) group distribution and 

gene frequency; the first multicentric study in India. Asian J 
Transfus Sci. 2014 Jan 1;8(2):121. 

5. Patidar GK, Dhiman Y. Distribution of ABO and Rh (D) 

Blood groups in India: A systematic review. ISBT Science 
Series. 2020 July 24;16(1):37–48. 

6. Periyavan S, Sangeetha SK, Marimuthu P, Manjunath BK, 

Seema DM. Distribution of ABO and Rhesus-D blood 
groups in and around Bangalore. Asian J Transfus Sci. 2010 

Jan 1;4(1):41. 

7. Garg P. Prevalance of ABO and Rhesus Blood Groups in 
Blood Donors: A Study from a Tertiary Care Teaching 

Hospital of Kumaon Region of Uttarakhand. JCDR. 2014 Jan 

1; 
8. (12):FC16-9.8. Bruun-Rasmussen P, Hanefeld Dziegiel M, 

Banasik K, Johansson PI, Brunak S. Associations of ABO 

and Rhesus D blood groups with phenome-wide disease 
incidence: A 41-year retrospective cohort study of 482 

9. 14 patients. eLife. 2023 Mar 9;12.9. Zhang H, Mooney CJ, 

Reilly MP. ABO Blood Groups and Cardiovascular Diseases. 
International Journal of Vascular Medicine. 2012 Jan 

1;2012(7):1–11. 

10. Aggarwal T, Singh D, Sharma B, Siddiqui S, Agarwal S. 

Association of ABO and Rh blood groups with type 2 

diabetes mellitus in Muzaffarnagar city. Natl J Physiol 

Pharm Pharmacol. 2018 Jan 1;8(2):1. 
11. Aljanobi GA, Alhajjaj AH, Alkhabbaz FL, Al-Jishi JM. The 

Relationship between ABO Blood Group Type and the 

COVID-19 Susceptibility in Qatif Central Hospital, Eastern 
Province, Saudi Arabia: A Retrospective Cohort Study. 

OJIM. 2020 Jan 1;10(02):232–238. 

12. Li S, Schooling CM. A phenome-wide association study of 
ABO blood groups. BMC Med. 2020 Nov 17;18(1):334. 

13. Khan A, Sharma S, Agarwal A, Ingle G. Prevalence of Dog 

Bites in Rural and Urban Slums of Delhi: A Community-
based Study. Ann Med Health Sci Res. 2016 Jan 1;6(2):115. 

14. Septelici D, Carbone G, Cipri A, Esposito S. Management 

Strategies for Common Animal Bites in Pediatrics: A 
Narrative Review on the Latest Progress. Microorganisms. 

2024 May 1;12(5):924. 

15. Cabezas-Cruz A, Mateos-Hernández L, Alberdi P, Villar M, 
Riveau G, Hermann E, et al. Effect of blood type on anti-

\u03b1-Gal immunity and the incidence of infectious 

diseases. Exp Mol Med. 2017 Mar 1;49(3):e301. 
16. Abdollahi A, Mahmoudi-Aliabadi M, Mehrtash V, 

Jafarzadeh B, Salehi M. The Novel Coronavirus SARS-CoV-

2 Vulnerability Association with ABO/Rh Blood Types. Iran 
J Pathol. 2020 May 1;15(3):156–160. 

17. Blackwell CC. The role of ABO blood groups and secretor 

status in host defences. FEMS Microbiology Letters. 1989 

June 1;1(6–7):341–350. 
18. ARKRAY Healthcare Pvt. Ltd. SPANCLONE Anti-A, Anti-

B and Anti-D Monoclonal Blood Grouping Reagents: 

Package Insert. ARKRAY Healthcare Pvt. Ltd. 
19. AABB. Technical Manual. 20th ed. Bethesda, MD: AABB; 

2020. 

20. Harmening DM. Modern Blood Banking & Transfusion 
Practices. 7th ed. Philadelphia: F.A. Davis Company; 2019. 

21. Alubadi AEM, Salih AM, Alkhamesi MBN, Ali NJ. Gene 

frequencies of ABO and rhesus blood groups in Sabians 
(Mandaeans), Iraq. Baghdad SciJ. 2025 Mar 4;11(2):1035–

1042. 

22. Ishaq U, Malik A, Malik J, Mehmood A, Qureshi A, Laique 
T, et al. Association of ABO blood group with COVID-19 

severity, acute phase reactants and mortality. PLoS ONE. 

2021 Dec 14;16(12):e0261432. 
23. Altayar MA, Jalal MM, Kabrah A, Qashqari FSI, Jalal NA, 

Faidah H, et al. Prevalence and Association of Transfusion 

Transmitted Infections with ABO and Rh Blood Groups 
among Blood Donors in the Western Region of Saudi 

Arabia: A 7-Year Retrospective Analysis. Medicina. 2022 

June 27;58(7):857. 

24. Mohanty P, Boro PK, Heydtmann S, Durr S, Tiwari HK. 

Rabies in rural northeast India: A case report emphasising 

the urgency of the One Health approach. One Health. 2024 
July 3;19:100850. 

25. Rana MS, Jahan AA, Kaisar SMG, Siddiqi UR, Sarker S, 

Begum MIA, et al. Knowledge, attitudes and perceptions 
about rabies among the people in the community, healthcare 

professionals and veterinary practitioners in Bangladesh. One 

Health. 2021 Aug 14;13:100308. 
26. Rana R, Ranjan V, Kumar N. Association of ABO and Rh 

Blood Group in Susceptibility, Severity, and Mortality of 

Coronavirus Disease 2019: A Hospital-Based Study From 
Delhi, India. Front Cell Infect Microbiol. 2021 Nov 

2;11(1):767771. 

27. Jawdat D, Hajeer A, Massadeh S, Aljawini N, Abedalthagafi 
MS, Alaamery M. Correlation between ABO Blood Group 

Phenotype and the Risk of COVID-19 Infection and Severity 

of Disease in a Saudi Arabian Cohort. J Epidemiol Glob 
Health. 2022 Jan 3;12(1):85–91. 

28. Hirani R, Weinert N, Irving DO. The distribution of ABO 

RhD blood groups in Australia, based on blood donor and 
blood sample pathology data. Medical Journal of Australia. 

2022 Feb 16;216(6):291–295. 

 


