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Abstract- There are reports from different countries that some types of glaucoma are associated with 
blood groups. This cross-sectional study was performed on 400 glaucomatous patients [100 patients in 
each group of Primary open angle glaucoma (POAG), chronic angle closure glaucoma (CACG), 
pseudoexfoliative glaucoma (PEXG) and primary congenital glaucoma (PCG)] and 400 blood donors as 
control group to assess the association between blood groups and glaucoma. All patients underwent 
ABO and Rh blood group testing. The prevalence of blood group A was 30% in the control group, 27% 
in POAG, 33% in CACA, 38% in PEXG and 36% in PCG. The prevalence of blood group B was 24% 
in the control group, 19% in POAG, 20% in CACG, 15% in PEXG and 34% in PCG (P < 0.025). The 
prevalence of blood group AB was 8% in the control group, 9% in POAG, 5% in CACG, 12% in 
PEXG, and 8% in PCG. The prevalence of blood group O was 38% in the control group, 45% in POAC, 
42% in CACG, 35% in PEXG and 22% in PCG (P < 0.001). The prevalence of Rh+ was 88% in the 
control group, 84% in POAG, 87% in CACG, 86% in PEXG and 87% in PCG. Compared to control 
group, blood group B was more prevalent and blood group O was less prevalent in PCG. There was no 
association between other types of blood groups (ABO and Rh) and PCG. There was no association 
between blood groups (ABO and Rh) and other types of glaucoma. 
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INTRODUCTION 

 
Identification of any association between diseases 

and blood groups is an excellent source for genetic 
researches in human. The membranes of red blood 
cells have several hundreds of isotopes that their 
structure is under control of genes that are located on 
different chromosomes (1).  

There are several reports about the genetic basis 
of glaucoma (2-5). Also there are reports from 
different countries that some types of glaucoma are 
associated with blood groups (6-10). 
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Identification of any association between any 
type of glaucoma and blood groups can help us to 
better know about the genetic loci of glaucoma. This 
study was conducted to evaluate this association in 
Iranian glaucomatous patients. 

 
 

MATERIALS AND METHODS 
 
This cross- sectional study was performed on 400 

glaucomatous patients in glaucoma clinic of Farabi 
eye hospital (as study group) and 400 blood donors 
in blood transfusion center (as control group) from 
January to March of 2003. 

Glaucomatous patients were classified in four 
groups of: primary open angle glaucoma (POAG), 
chronic angle closure glaucoma (CACG), 
pseudoexfoliative glaucoma (PEXG) and primary 
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congenital glaucoma (PCG) and sample size was 
calculated about 100 patients in each group. 

Initially patients were examined by an 
ophthalmologist and after taking informed consent, 1 
CC of venous blood was taken from each patient and 
blood group (ABO and Rh) of each patient was 
determined. Blood taking from children with PCG 
was done on the first “exam under anesthesia” 
session. Determination of blood groups was done as 
slide testing. First one drop of each antibody (anti-A, 
anti-B, anti-D) was placed on three separate glass 
lamellas , then one drop of patient’s blood added on 
each lamella and after 1-3 minutes, agglutination on 
each lamella was evaluated. Patients’ data (age, sex, 
type of glaucoma and blood groups) were recorded. 

Four hundred volunteer for blood donation in the 
blood transfusion center were considered as control 
group and their data were also recorded. Collected 
data of both groups were analyzed by SPSS software 
(statistical analyses used were Chi test and 
independent student t test). A  P value of less than 
0.05 was considered as significant. 

 
RESULTS 

 
In the study group 53.2 % were male and 46.8% 

were female. In the control group 66%were male and 
34% were female (P < 0.001). Mean age was 55.5 
(±3.4 sd) years in the study group and 36.6 (±2.5 sd) 
years in the control group (P < 0.0001). In the study 
group the prevalence of blood groups were: A = 
33.5%, B = 22%, AB = 8.5%, O = 36% and Rh+= 
86%. 

In the control group the prevalence of blood 
groups were: A = 30%, B = 24%, AB = 8%, O = 
38% and Rh+ = 88% (Fig. 1). The prevalence of 
blood group A was: 27% in POAG, 33% in CACG, 
38% in PEXG and 36% in PCG (Fig. 2). The 
prevalence of blood group B was: 19% in POAG, 
20% in CACG, 15% in PEXG and 34% in PCG (P < 
0.025) (Fig. 3). The prevalence of blood group AB 
was: 9% in POAG, 5% in CACG, 12% in PEXG, 
and 8% in PCG (Fig. 4). The prevalence of blood 
group O was: 45% in POCG, 42% in CACG, 35% in 
PEXG and 22% in PCG (P < 0.001) (Fig. 5). The 
prevalence of Rh+ was: 84% in POAG, 87% in 
CACG, 86% in PEXG and 87% in PCG, (Fig 6). 
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Fig. 1. Frequencies of blood groups in study and control 
groups. 
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Fig. 2. Frequencies of blood group A in glaucoma types and 
control group. POAG, primary open angle glaucoma; CACG, 
chronic angle closure glaucoma; PEXG, pseudoexfoliative 
glaucoma; PCG, primary congenital glaucoma.  
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Fig. 3. Frequencies of blood group B in glaucoma types and 
control group. Abbreviations: see Fig. 2. 
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Fig. 4. Frequencies of blood group AB in glaucoma types 
and control group. Abbreviations: see Fig. 2. 
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Fig. 5. Frequencies of blood group O in glaucoma types and 
control group. Abbreviations: see Fig. 2. 
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Fig. 6. Frequencies of Rh+ in glaucoma types and control 
group. Abbreviations: see Fig. 2. 

 
DISCUSSION 

 
This study showed that in PCG, in comparison to 

control group, blood group B was more prevalent 
and blood group O was less prevalent. There was no 
association between other types of blood groups and 
PCG. Also there was no association between other 
types of glaucoma (POAG, CACG, and PEXG) and 
blood groups (ABO and Rh).  

Leske and coworkers (in Barbados Eye Study) 
did not find any association between POAG and 
blood groups (ABO and Rh) (6). Ringvold in “the 
middle-Norway eye-screening study" (that evaluated 
the relation between blood groups and PEX 
syndrome, single and capsular glaucoma) reported 
that there is less glaucoma prevalence in the capsular 
A- group compared to the O- group (7). 

In a study by Brooks AM and coworkers that 
evaluated the association between blood groups 
(ABO and Rh) and glaucoma, their only finding was 
less prevalence of Rh- in CACG (8). Blikas and 
coworkers did not find any association between 
glaucoma and blood groups (9). Kaiser–Kupfer MI 
and coworkers reported that there is no association 
between blood groups and pigment dispersion 
syndrome (10). As we saw the findings of such 
studies in different countries are conflicting and no 
similar findings are between two studies. These 
different findings can be due to: 1-different racial 
and ethnic study population, 2- low sample size in 
most of these studies. In our study there was largest 
sample size. Significant difference in age and sex 
between study group and control group can be due to 
more inclination of male and middle aged population 
for blood donation. The recent explosion in our 
knowledge of the genetic basis of glaucoma brings 
promise for understanding the cause of glaucoma 

and improving its diagnosis and treatment. Mapping 
techniques based on large families with well-defined 
forms of glaucoma have localized several genes 
related to specific types of glaucoma. Studies of 
DNA from families with glaucoma showed that 
glaucoma loci can be located or mapped to specific 
sites on a human chromosome. In the mid-1990 
GLC1A, a form of juvenile open angle glaucoma 
gene, was mapped to chromosome 1. (11) This was 
soon followed by the mapping of five POAG genes 
(GLC1B, GLC1C, GLC1D, GLC1E and GLC1F) 
that are located on chromosomes 2, 3, 7, 8 and 10 
(11).  

Also one gene associated with angle closure 
glaucoma (NNOS) is known to be located on 
chromosome 11 and two genes associated with PCG 
(GLC3A and GLC3B) are known to be located on 
chromosomes 1 and 2. As mentioned before, the 
blood groups (ABO and Rh) have well known 
genetic loci (long arm of chromosome 9 for ABO 
and chromosome 1 for Rh) and understanding of 
glaucoma genetic loci is in progress, and 
identification of any association between blood 
groups and glaucoma can help us to know more 
about these loci. Larger scale studies are 
recommended. 
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