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ORIGINAL RESEARCH

disturbance, discomfort or pain, or psychological disturbance 
to the children or their parents. The proposed National Ethical 
Guidelines for Biomedical Research Involving Children imply that 
invasive procedure like blood sampling has a minor increase in the 
risk level over minimal.9

Hence, a nontherapeutic study involving an invasive procedure 
requires a strong justification to initiate the research process as no 
ethical committee would countenance any study. A substitute for the 
current invasive procedure is required to alleviate the complications 
of traditional methods that have a drastic impact on a child’s behavior.

Specific blood group antigens (A and B) are variably expressed 
through body fluids (except cerebrospinal fluid), such as saliva, 
tears, semen, urine, gastric juice, and breast milk in addition to their 
presence on blood cells and platelets.1,10,11

Salivary diagnostics is an emerging field in pediatric dentistry 
because of its ease of availability and presence of a wide spectrum of 

Ke y Me s s ag e
Blood group antigen determination could become one of the 
important diagnostic criteria to predetermine the susceptibility of 
chronic diseases because of their codominant genetic inheritance. 
Blood typing through saliva might substitute the current invasive 
procedures that have a drastic impact on a child’s behavior. 
Absorption elution assay could be a reliable diagnostic method for 
blood tying in saliva.

In t r o d u c t I o n
The blood grouping system has been found with a significant 
undeniable association with the occurrence of diseases like 
hemolytic disease of the newborn, blood transfusion reactions, 
graft rejection, and spontaneous abortion.1 Anstee has postulated 
the biological role of blood group antigens in the pathogenesis of 
infectious diseases2 and a certain type of blood group granted a 
selective resistance against infectious disease.3

In dentistry, experimental and clinical research has found a 
significant association between ABO blood groups and various 
oral diseases like dental caries,4 periodontal diseases,5 salivary 
gland tumors,6 oral cancer,7 etc. Codominant inheritance of either 
A and B antigens or both on the ninth chromosome as genetic 
components made beneficial to correlate the genetic predisposition 
of these oral diseases including malocclusion with an individual’s 
blood group.8 Thus, blood group antigen determination could 
become one of the important diagnostic criteria to predetermine 
the susceptibility of chronic oral diseases in humans.

Blood grouping requires an invasive procedure like a needle 
prick or venipuncture with an inbuilt risk of causing a physical 
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ab s t r ac t
Context: Invasive blood typing during a research process induces fear and anxiety in children. Specific blood group antigens, being the exclusive 
domain of the erythrocyte were also reported in bodily secretions like sweat, semen, and even saliva.
Aims: To determine the sensitivity, specificity, and diagnostic accuracy of absorption elution assay to identify blood group antigens in the saliva 
of children and to validate its usage in blood grouping and Rhesus (Rh) typing.
Materials and methods: Unstimulated saliva was collected from 60 schoolchildren who have already undergone blood investigations. The 
samples were subjected to absorption elution assay to screen for the presence of Rh factor and A and B antigens. The data obtained were 
statistically analyzed using Pearson’s Chi-square test.
Results: The sensitivity, specificity, and diagnostic accuracy of absorption elution assay to detect Rh factor in saliva were 85.71, 75, and 84.96%, 
respectively, for screening blood group antigen A were 80, 97.78, and 93.33%, respectively, and for screening blood group antigen B were 80.95, 
97.44, and 91.67%, respectively. About 80% of the findings from the absorption elution assay matched with the medical records with a statistically 
significant difference (p-value < 0.001).
Inference: Sensitivity, specificity, and diagnostic accuracy values obtained indicate that absorption elution assay could be a valid diagnostic 
method to screen blood group antigens in saliva.
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maintained at 56°C to debond the antigen-antibody complex. A 
drop of freshly prepared 0.5% red cell suspension of known blood 
group A or B was put into respective test tubes and agitated well 
(Fig. 1). The test tubes were then incubated at 37°C for 15 minutes 
to enhance agglutination and then centrifuged at 2000 rpm for 
1 minute. The presence of agglutination in a macroscopic view was 
considered to be a positive observation and its presence was further 
confirmed microscopically at 40× magnification (Fig. 2). The subject 
is considered a secretor of agglutinin A if agglutination occurred 
with the Anti-A test serum, agglutinin B secretor if agglutination 
occurred with the Anti-B test serum, and secretor of both if 
agglutination occurred with both test serums. If agglutination 
occurred with Anti-D sera, the subject was considered to be Rh 
positive. The outcome was reviewed by a trained observer who 
was blinded to all patient information including the blood group.

Reference Standard
The blood groups of selected children were collected retrospectively 
from authenticated past medical blood reports.

Statistical Analysis
Sensitivity, specificity, predictive value, and diagnostic accuracy 
were calculated by using MediCalc easy-to-use statistical software. 
Data were analyzed using Chi-square test.

Demographic data: Among the 60 samples considered in 
this study, 48 were male, 12 were female, and the mean age 
was 6.93 years (Table 1 and Flowchart 1).

re s u lts
The screening by absorption elution assay revealed that 93% tested 
positive for Rh factor, 25% tested positive for agglutinin A, and 35% 
tested positive for agglutinin B in saliva. The sensitivity, specificity, 
positive predictive value (PPV), negative predictive value (NPV), and 
diagnostic accuracy for absorption elution assay to detect Rh factor 
in saliva were 85.71, 75, 97.85, 93.27, and 84.96%, respectively. The 
sensitivity, specificity, PPV, NPV, and diagnostic accuracy for screening 
blood group antigen A were 80, 97.78, 92.31, 93.62, and 93.33%, 
respectively, whereas, for screening B antigen, the absorption elution 
method showed 91.67% accuracy with 80.95% sensitivity, 97.44% 
specificity, PPV of 94.44%, and NPV of 90.48% (Tables 2 to 4).

When blood grouping from the saliva matched with the blood 
group of the child which was identified from the reference, the 

biomarkers for the assessment of oral and systemic health.12 Hence 
the objective of this study was to evaluate the presence of specific 
blood group antigens in saliva using a noninvasive absorption 
elution method. A null hypothesis was that there is no difference 
in ABO blood grouping between salivary samples and medical 
reports obtained using blood samples.

Mat e r I a l s a n d Me t h o d s
The study was conducted between November 2019 and 
January 2020. Sixty children between 4 and 9 years of age who 
have attended the Department of Pedodontics and Preventive 
Dentistry were randomly evaluated. The eligibility criteria were 
clearly defined that included (1) Cooperative children with high 
parent compliance, (2) Children having authenticated medical 
records enclosed with fundamental blood investigations, (3) 
Systemically healthy children who are devoid of debilitating 
diseases and salivary disorders, and (4) Children who are not under 
any medication. Ethical clearance was obtained from Institutional 
Review Board for the study protocol. Informed consent was taken 
from the parents/guardians of selected children and a short case 
history was recorded.

Saliva Collection
Each child was seated in a relaxed Coachman’s position,13 head tilted 
down, and mouth open to allow the pooled saliva to drip passively 
from the lower lip into the dry sterile test tube. Two milliliter of 
saliva was collected by draining method without any stimulation as 
stated by Yamuna Priya and Muthu Prathibha14 and kept in boiling 
hot water bath to denature salivary as well as the bacterial enzymes 
as mentioned by Sen et al.15

Index Test
All the salivary samples were subjected to the absorption elution 
method15 in the following manner. The collected saliva was evenly 
distributed in three test tubes and labeled as A, B, and D to which 
three drops of antibodies A, B, and D were added, respectively. 
The test tubes were shaken thoroughly which aids for the instant 
antigen-antibody reaction and incubated at 37°C for 5 hours. After 
incubation, the excess antibodies were removed by repeated 
saline wash. Then the test tubes were heated in a hot water bath 

Fig. 1: Addition of RBC to antisera Fig. 2: Microscopic view of agglutination
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of oral diseases and found that nonsecretors of ABH antigens are 
more prone to oral diseases.4,19

But drawing blood by finger prick or venipuncture is one 
of the most fearful, painful, and distressing invasive procedures 
in children. Smith during his study involving blood sampling 
procedures in children of 6–8 years age group for nontherapeutic 
reasons has concluded that the “risk” of invasive procedure for 
blood typing is minimal in normal children but questionable in 
unusually anxious or unwilling children.20 Children with painful 
experiences in early childhood can often exaggerate negative 
memories of pain and anxiety at subsequent procedures. Hence, 
there is a need for a noninvasive substitute for blood grouping 
either for chair-side therapeutic investigation or nontherapeutic 
research purposes, thus preventing both physical and psychological 
distress in children.

Human saliva is easily available, constituting abundant 
secretion of proteins, diagnostic biomarkers, and agglutinins.12,13 By 
1926, it was evident that the presence of A and B antigens were not 
confined to red cells, but also present in seminal fluid and saliva in 
soluble form. In secretors, antigens are detected in the secretions 
of the goblet cells and mucous glands of the gastrointestinal tract 
such as saliva, gastric juice, bile, meconium, etc., genitourinary 
tract secretions such as spermatic fluid, vaginal secretions, ovarian 
cyst fluid, urine, etc., and respiratory tract secretions as well as in 
milk, sweat, tears, and amniotic fluid. Secreted antigens are mostly 
carried on glycoproteins of high molecular weight called mucins, 
but are also present in milk and urine as free oligosaccharides. 
The secretion of these antigens into the body fluids has widened 
the scope of their prefatory risk assessment.21 Chauhan and 
Gera confirmed the potential role of anti-sera A and B in indirect 
ABO blood group analysis in the saliva of an individual using the 
conventional tile method.22 Many advanced techniques with 
greater accuracy to determine blood group antigens in body fluids 
were available of which absorption elution assay was considered 
to be the most sensitive23,15 and literature has revealed that a wide 
scope of absorption elution assay exists in forensic dentistry.24,25

Kimura et al. have specifically detected ABO blood groups of 
secretory saliva when mixed with other body fluids (e.g., semen, 
vaginal secretion, urine, sweat, and serum) using the absorption 
elution method having a strong hemagglutination26 and no 
studies have been reported in children regarding the applicability 
of absorption elution method to identify blood group specific 
antigens A and B in saliva for replacing invasive blood typing in 
pediatric dentistry.

In this study, the absorption elusion technique was used with 
certain modifications for blood grouping from saliva which include 
incubation, absorption, elution, and agglutination reaction. The 
distribution of ABO grouping from saliva with absorption elution 

test result was recorded as “positive” and if they did not match, 
then it was recorded as “negative.” The Chi-square test showed 
that 80% of the findings from the absorption elution assay matched 
with the medical records with a statistically significant difference 
with Pearson’s Chi-square value of 200.144 and p-value –0.000 
(p < 0.001) (Fig. 3).

dI s c u s s I o n
The term blood group is applied to the presence of inherited 
antigens on the red cell surface by specific antibodies. Blood 
typing advent has revolutionized blood replacement therapy. 
Apart from forensic,16 it opens up a new vista for the future study 
in anthropometric correlation17 and genetic inheritance8 of 
infectious,5 serological, and immunological disorders18 in dentistry. 
Several studies through invasive methods have been carried out to 
assess the association between blood grouping and the occurrence 

Table 1: Demographic profile of study population

Variable
Percentage of children

(n = 60)

Gender

Male (48) 80%
female (12) 30%

Age-group (years)

4–6 (28) 47%
6–9 (32) 53%

ABO group distribution

A group (13) 21.67%
B group (19) 31.67%
AB group (2) 3.33%
O group (26) 43.33%

Rh group distribution

Rh D positive (56) 93.33%
Rh D negative (4) 6.67%

Blood group distribution

A– (1) 1.67%
A+ (12) 20%
B– (1) 1.67%
B+ (18) 30%
AB+ (2) 3.33%
O– (2) 3.33%

O+ (24) 40%

Table 2: Performance of absorption elution method for screening Rh factor agglutinins in saliva

Contingency table (2 × 2) Accuracy measure Value (95% CI)

Index test Reference standard Sensitivity 85.71% (73.78–93.62)

Positive Negative Specificity 75% (19.41–99.37)

Positive 48 1 49 Prevalence (*) 93%
Negative 8 3 11 Positive predictive value (*) 97.85% (89.26–99.6)
Total 56 4 60 Negative predictive value (*) 27.27% (14.38–48.17)

Diagnostic accuracy (*) 84.96% (73.38–92.88)

*These values are dependent on disease prevalence; CI, confidence interval
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An individual could be either secretor or nonsecretor pertaining 
to their genetic determination to secrete ABH blood group antigens 
in body fluids.21 Parekh et al. showed the presence of blood group 

method was A– (0%), A+ (16.67%), B– (1.67%), B+ (23.33%), AB+ (5%), 
O– (16.67%), and O+ (36.67%). Of the 60 samples, 48 (80%) correctly 
matched with actual blood type.

Flowchart 1: STARD flow diagram

Table 3: Performance of absorption elution method for screening agglutinin A in saliva

Contingency table (2 × 2) Accuracy measure Value (95% CI)

Index test Reference standard Sensitivity 80% (51.91–95.67)

Positive Negative Total Specificity 97.78% (88.23–99.94)

Positive 12 1 13 Prevalence (*) 25%
Negative 3 44 47 Positive predictive value (*) 92.31% (62.96–98.83)
Total 15 45 60 Negative predictive value (*) 93.62% (84.19–97.58)

Diagnostic accuracy (*) 93.33% (83.80–98.15)

*These values are dependent on disease prevalence; CI, confidence interval

Table 4: Performance of absorption elution method for screening agglutinin B in saliva

Contingency table (2 × 2) Accuracy measure Value (95% CI)

Index test Reference standard Sensitivity 80.95% (58.09–94.55)

Positive Negative Total Specificity 97.44% (86.52–99.94)

Positive 17 1 18 Prevalence (*) 35%
Negative 4 38 42 Positive predictive value (*) 94.44% (70.84–99.17)
Total 21 39 60 Negative predictive value (*) 90.48% (79.71–95.83)

Diagnostic accuracy (*) 91.67% (81.61–97.24)

*These values are dependent on disease prevalence; CI, confidence interval
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information available to date, this is the first study carried out to 
evaluate the presence of specific blood group antigens, especially in 
children’s saliva using the noninvasive absorption elution method.

ABH secretors secrete ABH substances according to their blood 
groups. “O” blood group secretes only H substance, A blood group 
secretes A and H substances while B blood group secretes B and H 
substances in the fluids. The present study did not screen for H antigen, 
due to the unavailability of anti-H sera which is considered to be one 
of the limitations apart from the small sample size. The other major 
limitation of this method is that the blood type identification can 
only be performed on individuals who have secretor genes, whereas 
individuals devoid of secretor genes cannot be used as samples. 
Insufficient content, low antigen concentration, and degradation of 
substances in the saliva by temperature, humidity, etc. can influence 
the blood typing through saliva.

Inference
Absorption elution assay showed better diagnostic accuracy to 
screen A, B, and Rh agglutinins with the highest sensitivity of 80, 
80.95, and 85.71%, respectively, and the highest specificity of 97.78, 
97.44, and 75%.

co n c lu s I o n
The estimation of blood grouping using saliva with absorption 
elution assay has been found to be a reliable screening method 
to detect blood group antigens in saliva with reasonably high 
sensitivity, specificity, and diagnostic accuracy. Hence, this method 
could be a valid alternative to invasive blood grouping procedures, 
especially in anxious children with needle phobia. It also provides a 
broad scope in the field of forensic investigations for blood typing 
through saliva. However, a more technique-sensitive approach is 
needed for the detection of the H antigen. Further research with 
larger sample size and evaluation with anti-H Sera is warranted to 
evaluate its credibility.

re f e r e n c e s
1. Garratty G. Relationship of blood groups to disease: do blood 

group antigens have a biological role? Rev Med Inst Mex Seguro 
Soc 2005;43(S1):113–121. Available at: https://www.medigraphic.
com/pdfs/imss/im-2005/ims051ab.pdf

2. Anstee DJ. The relationship between blood groups and disease. 
Blood 2010;115(23):4635–4643. DOI: 10.1182/blood-2010-01-261859

3. Dean L. Blood Groups and Red Cell Antigens. Bethesda, MD: National 
Center for Biotechnology Information (US); 2005. Available at: https://
www.ncbi.nlm.nih.gov/books/NBK2261/pdf/Bookshelf_NBK2261.pdf

4. Singla S, Verma A, Goyal S, et al. Correlation of dental caries and blood 
group in Western Punjab population in India. Indian J Multidiscip 
Dent 2015;5(2):59–61. DOI: 10.4103/2229-6360.175034

5. Koregol AC, Raghavendra M, Nainegali S, et al. ABO blood groups 
and Rhesus factor: an exploring link to periodontal diseases. Indian 
J Dent Res 2010;21(3):364–368. DOI: 10.4103/0970-9290.70804

6. Pinkston JA, Cole P. ABO blood groups and salivary gland tumors 
(Alabama, United States). Cancer Causes Control 1996;7(6):572–574. 
DOI: 10.1007/BF00051698

7. Jaleel BF, Nagarajappa R. Relationship between ABO blood 
groups and oral cancer. Indian J Dent Res 2012;23(1):7–10. 
DOI: 10.4103/0970-9290.99029

8. Lewis M, Kaita H, Giblett ER, et  al. Genetic linkage analyses 
o f  c h r o m o s o m e 9  l o c i  A B O a n d A K1.  Cy to g e n e t  Ce l l 
Genet 1978;22(1-6):452–544. DOI: 10.1159/000130995

9. ICMR. National Ethical Guidelines for Biomedical Research Involving 
Children; October 2017. [last accessed on 2020]. Available from: 

antigen in dental pulp (93 cases) and also in saliva (79 cases) in 
adults using absorption elution assay and found that 79% of 
subjects were secretors.27 Motghare et  al. determined blood 
group from saliva using absorption inhibition method in subjects 
of 10–60 years and showed about 83% of subjects are secretors 
of antigen in saliva.28 Sen et al.15 proved the ability of absorption 
elution assay to provide better sensitivity over other techniques. 
Kimura et  al. used the sandwich method with monoclonal 
antibodies and determined blood groups from mixed body fluids 
with 71% secretory status.26 Compared to previous studies,24–28 the 
sensitivity difference of absorption elution test arisen in the present 
study could be due to the difference in sampling, methodology, 
geographic diversity of the population, racial variation, and 
particularly age. Present results with high sensitivity and specificity 
indicate that absorption elution assay can be a valid diagnostic 
method to screen blood group antigens in saliva.

In A+ blood group samples in this study, three salivary samples 
did not show any agglutination, hence misinterpreted as O–. Four 
salivary samples of B+ blood group children did not show A or 
B blood group antigens of which two samples did not show Rh 
factor, hence misinterpreted as O– or O+. Similar findings were 
reported with O+ where three samples did not show any Rh factor 
and were misinterpreted as O– blood group. This is due to the 
nonsecretory status of concerned children. One salivary sample of 
A– blood group was misinterpreted as A+ and also one O– sample 
was misinterpreted as AB+. These could be due to contamination 
or technical error.

Even though salivary hemagglutinins came to light in 1928, 
their isolation was not in use due to inadequate procedures. 
Recently, Tejasvi et al. compared the slide agglutination method 
with that of the absorption inhibition method from saliva samples 
in adults. They observed a secretory status of about 86.66% and 
concluded absorption inhibition method was a better method 
in the determination of secretor status from saliva.29 But, Sen 
et  al.15 stated that the absorption elution method detects more 
true positive cases than the absorption inhibition method, thus 
justifying its application in the current study. Nihal Açikgöz found 
the absorption elution method to be reliable on alone for blood 
typing when the amount of sample was minimal and insufficient 
compared to the absorption inhibition assay.30 Hence, absorption 
elution assay was chosen in the current study, and according to the 

Fig. 3: Comparison of absorption elution ABO blood grouping with 
medical record data

https://doi.org/10.1182/blood-2010-01-261859
https://doi.org/10.4103/2229-6360.175034
https://doi.org/10.4103/0970-9290.70804
https://doi.org/10.1007/BF00051698
https://doi.org/10.4103/0970-9290.99029
https://doi.org/10.1159/000130995


ABO Blood Grouping

Journal of South Asian Association of Pediatric Dentistry, Volume 5 Issue 2 (May–August 2022) 87

21. Daniels G. ABO, H, and Lewis Systems. In:Daniels G, editor. Human 
Blood Groups. 2nd ed. Oxford, UK: Blackwell Science; 2002. p. 7–70.

22. Chauhan A, Gera M. A study of cogitation on salivate agglutinins on 
Jaats of northern population of India. Int J Res 2015;2(5):277–281. 
A v a i l a b l e  a t :  h t t p s : // j o u r n a l s . p e n 2 p r i n t . o r g / i n d e x .
php/ijr/article/view/1983/1875

23. Metgud R, Khajuria N, Mamta, Ramesh G. Evaluation of the secretor 
status of ABO blood group antigens in saliva among southern 
Rajasthan population using absorption inhibition method. J Clin 
Diagn Res 2016;10(2):ZC01–ZC03. DOI: 10.7860/JCDR/2016/11598.7161

24. Aswath N, Selvamuthukumar SC, Karthika B. Role of dental pulp in 
identification of the deceased individual by establishing ABO blood 
grouping and Rhesus factor. Indian J Dent Res 2012;23(6):811–813. 
DOI: 10.4103/0970-9290.111268

25. Ramnarayan BK, Manjunath M, Joshi AA. ABO blood grouping from hard 
and soft tissues of teeth by modified absorption-elution technique. 
J Forensic Dent Sci 2013;5(1):28–34. DOI: 10.4103/0975-1475.114559

26. Kimura A, Matsumura F, Sodesaki K, et  al. ABO blood grouping 
of saliva from mixed body fluids by sandwich methods using 
monoclonal antibodies to tissue specific epitopes on blood group 
substance in saliva. Int J Legal Med 1991;104(4):189–192. DOI: 
10.1007/BF01369804

27. Parekh P, Sansare K, Malwankar AG, et  al. ABO blood group 
determination from dental pulp and saliva for its use in forensic 
odontology. J Indian Acad Oral Med Radiol 1994;(1-2):17–20.

28. Motghare P, Kale L, Bedia AS, et  al. Efficacy and accuracy of ABO 
blood group determination from saliva. JIAOMR 2011;23(3):163–167. 
DOI: 10.5005/jp-journals-10011-1120

29. Tejasvi MLA, Bukkya JL, Rao PR, et  al. Evaluation of the secretor 
status of ABO blood group antigens in saliva using absorption 
inhibition method. Glob Med Genet 2021;8(1):19–23. DOI: 
10.1055/s-0041-1723083

30. Nihal Açikgöz H. Blood group detection by absorption-inhibition and 
absorption-elution methods from blood stains on stone. J Forensic 
Sci Crim Inves 2018;10(3):555788. DOI: 10.19080/JFSCI.2018.10.555788

https://icmr.nic.in/sites/default/files/guidelines/National_Ethical_
Guidelines_for_BioMedical_Research_Involving_Children_0.pdf

10. Neil SJ, McKnight A, Gustafsson K, et  al. HIV-1 incorporates 
ABO histo-blood group antigens that sensitize virions to 
complement-mediated inactivation. Blood 2005;105(12):4693–4699. 
DOI: 10.1182/blood-2004-11-4267

11. Greer JP, Foerster J, Rodgers GM, et al. Wintrob’s Clinical Hematology. 
12th ed. 2009. LWW Business.

12. Ruhl S. The scientific exploration of saliva in the post-proteomic 
era:  f rom database back to basic func tion.  E xper t Rev 
Proteomics 2012;9(1):85–96. DOI: 10.1586/epr.11.80

13. Patni V, Baliga S, Sawal S. Saliva as a diagnostic tool for measurement 
of total antioxidant capacity in children with leprosy and born to 
leprosy parent. Indian J Lepr 2015;87(1):17–21. PMID: 26591846.

14. Yamuna Priya K, Muthu Prathibha K. Methods of collection 
of saliva—a review. Int J Oral Health Dent 2017;3(3):149–153. 
DOI: 10.18231/2395-499X.2017.0032

15. Sen MP, Vanishree M, Hunasgi S, et al. A comparison of absorption 
inhibition and absorption elution methods for estimation of ABO 
blood groups in saliva. J Med Radiol Pathol Surg 2015;1:1–4. DOI: 
10.15713/ins.jmrps.1

16. Kumar PV, Vanishree M, Anila K, et al. Determination of ABO blood 
grouping and Rhesus factor from tooth material. J Oral Maxillofac 
Pathol 2016;20(3):540–544. DOI: 10.4103/0973-029X.190962

17. Sharma R, Preethi PN, Nagarathna C, et al. Association of ABO blood 
groups with malocclusion in population of Jaipur, India: a prospective 
study. Int J Sci Study 2015;2(11):45–51. DOI: 10.17354/ijss/2015/51

18. Mondal B, Maiti S, Biswas BK, et al. Prevalence of hemoglobinopathy, 
ABO and rhesus blood groups in rural areas of West Bengal, India. J Res 
Med Sci 2012;17(8):772–776. PMID: 23798945; PMCID: PMC3687885.

19. Govindaraju L, Jeevanandan G, Subramanian EMG. ABO blood 
grouping: a potential risk factor for early childhood caries—a 
cross-sectional study. Indian J Dent Res 2018;29(3):313–316. 
DOI: 10.4103/ijdr.IJDR_156_17

20. Smith M. Taking blood from children causes no more than minimal 
harm. J Med Ethics 1985;11(3):127–131. DOI: 10.1136/jme.11.3.127

https://doi.org/10.7860/JCDR/2016/11598.7161
https://doi.org/10.4103/0970-9290.111268
https://doi.org/10.4103/0975-1475.114559
https://doi.org/10.1007/BF01369804
https://doi.org/10.5005/jp-journals-10011-1120
https://doi.org/10.1055/s-0041-1723083
https://doi.org/10.19080/JFSCI.2018.10.555788
https://doi.org/10.1182/blood-2004-11-4267
https://doi.org/10.1586/epr.11.80
https://doi.org/10.18231/2395-499X.2017.0032
https://doi.org/10.15713/ins.jmrps.1
https://doi.org/10.4103/0973-029X.190962
https://doi.org/10.17354/ijss/2015/51
https://doi.org/10.4103/ijdr.IJDR_156_17
https://doi.org/10.1136/jme.11.3.127

	Diagnostic Accuracy of Absorption Elution Assay to Detect Specific Blood Group Antigens in Saliva of Children
	Abstract
	Key Message
	Introduction
	Materials and Methods
	Saliva Collection
	Index Test
	Reference Standard
	Statistical Analysis

	Results
	Discussion
	Inference

	Conclusion
	References


