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Abstract: The aim of this review is to report studies performed in Pakistan on the prevalence of
blood groups among various sections of the population and their association with human diseases.
Google Scholar was searched for the last 20 years based on MESH keywords mentioned below.
The inclusion criteria were the studies published in the new millennium that reported either
prevalence of blood groups or their association with diseases in the Pakistani population. There
were 50 studies in Pakistan which fulfill the inclusion criteria. Among them, twenty- six were
from Punjab, seven were from Khyber Pakhtunkhwa (KpK), six from Sindh, four from Kashmir,
two from Northern areas, one from Baluchistan and 4 are review articles. This review concludes
that blood group B is prevalent among Pakistani population followed by O, A and AB. Studies
done in Azad Jammu Kashmir (AJK) and Gilgit- Baltistan reveal that B and A is prevalent in
these areas respectively. AB is the least found group and Rh+ve is common among all studies.
Moreover, this review also shows that blood groups act as a risk factor for many diseases.
Therefore, Pakistani researchers are suggested to work on the genetic makeup of these blood
groups to find out the cause of association with systemic ailments in the country.
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Introduction

Regarding prevalence and distribution of blood type, it is mentioned in literature that though
populations over the globe have the same ABO and Rh blood groups but they differ in prevalence
and distributions of specific types among various races, ethnic groups and different populations
[1, 2]. Number of studies has mentioned distribution and prevalence of blood groups among
various ethnic groups, nations and populations as they hold quite a lot of importance as genetic
markers to study population traits. They are also utilized in the anthropological studies to
differentiate various racial groups and for forensic analysis. They also play very important role in
transfusion medicine. Though thousands of publications on the prevalence of blood groups and
their connection with human diseases are available in the medical literature which dates back to as
early as 1917, history of publications on this issue in Pakistan is comparatively less.

Distribution of blood groups in Pakistan
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In year 2000, a study was done among blood donors from Bhawalpur. Records of 34516 donors
revealed that the most prevalent groups were O and B with equal prevalence followed by A and
AB with 95.5% doniors Rh+ve [3].

In 2001, a study was performed with the objective to assess distribution of blood groups in people
of Baluchistan. It showed that the blood group O was most prevalent followed by B, A, and AB.
Rh+ve was 94.7 % [4].

In 2002, frequencies of blood group and influence of gender was assessed on prevalence
of blood groups in a study in Faisalabad. Blood group B was most prevalent followed
by group O, A and AB [5].

In 2003, a study was done to investigate frequency of blood groups in the patients suffering from
thalassaemia, haemophilia, aplastic anemia and chronic renal failure undergoing dialysis. The
commonest group was B, followed by O, A and AB. The Rh+ve was found in 94% [6].

In 2004, a study was conducted in Bannu, KpK. Its findings revealed that group B was most
prevalent followed by A, O, AB. Females were 87.98 % Rh+ve and 12.02% Rh-ve, whereas men
were 90.26% +ve and 9.74% -ve [7].Another extensive study was done to document blood group
frequency among blood donors, gathering data from blood banks of all teaching hospitals situated
at Bahawalpur, Faisalabad, Multan, Rawalpindi and Lahore. It found that the donors were
predominantly Rh+ve .The blood groups in the order of prevalence in Rh+ve donors were B, O,
A, and AB; while in Rh-ve it was O, A, B, and AB respectively [8]. One study reported the
distribution of blood groups in an isolated population settled in Jamshoro, Sindh. Out of 50
individuals tested for blood groups, 80% had group A, 4% had B, 16% had O and none had AB.
All of the participants were Rh+ve [9]. A study done in Bannu revealed that the B was most
prevalent followed by A, O and AB. The Rh+ve was 89.23% [10].

In 2005, similar study done, revealed that residents of Gujrat, Punjab predominantly have group B
with a high allelic frequency of O group [11]. A study was done to document the frequency of
blood groups in potential male blood donors belonging to Skardu. The most shared group was A
followed by B, O and AB. Rh+ve group comprised of 94.83% [12]. One study was done in Attock
to determine the frequency of ABO and Rh phenotypes in different racial groups and casts in
Pakistan. The authors were unable to find any statistically noteworthy difference of ABO and Rh
distribution among various ethnic groups. O was the common blood group among various ethnic
groups except in Arains where B was the most common and O was the least common [13]. A
study done in Liagautpur among blood donors found that blood group O was the most prevalent
with majority Rh+ve [14].

In 2006, a study was undertaken with the purpose to know the prevalence of blood groups in
Rawalpindi Islamabad population. It discovered that group B was most prevalent among the
population followed by group O, A and AB. The Rh+ was noted as 92.45% [15]. One study was
carried out to know the frequency of blood groups among Azad Jammu Kashmir residents. The
distribution of blood groups was assessed as approximately 26%, 33%, 9% and 32% for A, B, AB
and O, respectively. The occurrences for allele A, B and O were 0.2, 0.238 and 0.56, respectively
[16].

In 2007,a study performed with the goal to determine frequency of blood groups in Mandi
Bahauddin, showed preponderance of group B followed in decreasing order as O,A and AB [17].
In 2008, a study was conducted to ascertain the frequency of blood groups in Swat (KpK). Blood
samples were received from 22897 Swat residents. It concluded that frequency of Rh+ve blood
group was B, O, A, and AB in both the genders, whereas in Rh-ve people, the frequency of blood
groups was different in males and females. O, B, A and AB was the order of frequency in males,
and in females B, O, A, and AB was the order. [18].

In 2009, a study conducted to assess distribution of ABO in the population of Poonch, AJK. The
blood group in the male population revealed the same trend of prevalence as for the Pakistani
population as B, O, A, AB but for females the order of prevalence was different as O, B, A, AB
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[19] A study published in 2009, presented the data of a thalassemia foundation in Rawalpindi.
This study included the data of healthy blood donors of the foundation visiting during 2005 to
2008. Blood group B with Rh +ve was observed as the commonest and AB'was least the
frequently distributed. Blood group B with Rh+ve was the most prevalent and AB was the least
frequently observed blood group. Most of the donors were Rh+ve but no significant difference
was noted among the genders [20]. A study was done in1® year students of a private medical and
dental college in Multan. It showed that group B was most prevalent among the students [21].

In 2011, a study was carried out to determine blood groups of Sahiwal population. 20,010
subjects comprising of 3,901 female and 16,109 males, were screened for blood grouping. It
concluded that phenotypically B group was dominant with high allelic frequency of O [22].

In 2012, a study was conducted to document blood group distribution among the residents of
Mirpur, AJK. Findings revealed a highest distribution of group B followed by A, O and AB. The
majority had Rh+ve [23]. A study to find out the frequency of blood groups among the blood
donors in Rawalpindi and Islamabad revealed that group B was most prevalent followed by O, A
and AB [24].

In 2013, a study done in Islamabad, received same findings with blood group B as the most
prevalent among the residents of Lehtar road [25]. A study was carried out to determine the
frequency of blood groups among students studying at a public sector university in Mardan.
According to its findings, group B was the commonest followed by blood group A, O and AB
[26]. One study was done in Gujranwala to explore the frequency of blood groups and Rh factor
in the inhabitants. It included 4754 blood donors’ record of 04 years gathered during blood
donation camps. It showed blood group B was most prevalant, followed by group O, A and AB
[27]. A study conducted in five districts of Southern Punjab revealed that blood group O was
predominant followed by B, A and AB [28] In 2014, a study was done to assess frequency of
blood groups among blood donors in Lahore. It found that the most common group was B
followed by O, A and AB while majority was Rh* [29].

In 2015, in lower Dir, KpK, a pilot study was done to analyze the genotypic and phenotypic
distribution of blood groups. The population was ethnically comprised of Pakhtuns sharing
similar culture and language. Its conclusion was that majority had group A while AB was the
least prevalent [30]. Another study was conducted in Peshawar with the goal to assess frequency
of blood group and Rh factor in the women of Peshawar city. According to its findings, the
participants with blood group B were slightly-higher followed by A and O, with rare group AB in
these females [31]. One study was undertaken among the residents of Sialkot to evaluate the
distribution of blood groups. The most frequent group was B followed by O, A. and AB. Rh+ve
were 91.24% [32]. A study done in Multan, showed the same trend of prevalence of blood groups
as for other parts of Pakistan (B, O,A, AB).The most population was Rh+ve [33]. In Karachi, a
study was conducted to assess the Rh and Kell phenotype of voluntary blood donors. This study
discovered that group O was the most dominant group among donors with a frequency of 37%.
This was closely followed by group B that was seen in 31% donors. Group A was in 21% donors
while AB was the least found. Rh+ve was prevalent among 97% donors [34]. A study was
conducted to evaluate the frequency of blood groups among the inhabitants of Rahim Yar
Khan. It mentioned that group B was most frequent among both genders followed by O, A and
AB. The majority of group B was Rh™ in males. In females, blood group O was commonest
with Rh+ve and blood group A was high with Rh-ve [35].

In 2016, a study was performed in a private medical college in Lahore to find the prevalence of
blood groups among its students. Group B with Rh+ve was commonest and there was an
association between a specific cast and blood group. In Khans and Syeds, group O+ve was most
common [36]. Similar study was performed in public sector school in Lahore. It was performed to
establish the frequency and gender distribution of blood groups in students of medicine. It
concluded that these students had predominantly B+ve and O+ve [37]. A study was conducted
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during 2012-14 to provide baseline information about distribution of blood group and Rh factor
among blood donors visiting Jinnah Hospital, Lahore. It found that frequency of blood groups
was B followed by O, A and AB. B was most prevalent and AB the least prevalent. Rh+ve was
most predominant [38].

In 2018, a study was done to find the prevalence of blood groups among residents of Karachi. It
showed that O group was the most prevalent among Karachiites followed in decreasing order by
B, A and AB [39]. Another study was conducted to assess distribution of blood groups among the
people of Danyore and Gilgit. In this study, group A" was found most prevalent while B-ve and
AB-ve was the least distributed [40]. A study conducted to determine the prevalence of various
blood groups and Rh factors in blood donors visiting a teaching hospital in Lahore. The sample
consisted of 58.8% females and 41.2% males. The percentages of ABO and Rh blood groups
among them were B+ve 40.5%, O+ ve 26.5 %, A+ ve 24.0%, AB+ve 2.8%, B-ve 5.0 %, O-ve
0.2%, AB-ve 0.5% and A-ve 0.5%.[41]. A study was undertaken with the goal to observe the
prevalence of important minor blood group antigens in residents of Islamabad. It discovered the
frequency of the blood group antigens among Pakistani blood donors to be statistically unlike
from those individuals who belong to China and Africa [42]. A study was published with the
objective to make the gender-based comparison of distribution blood groups among the medical
and dental students of a private college in Lahore. The study concluded that there was statistically
no significant relationship of gender with ABO and Rh blood groups [43].

In 2019, assessment of blood group distribution was done among population of AJK. A sample of
3450 subjects was analyzed for their blood groups. The most frequent group was B with 36.64%
followed by O (29.33%), A (20.93%) and AB (13.1%). Majority of them were Rh+ve [44]. A
study was conducted in Karachi to examine distribution of blood groups among multiple ethnic
individuals visiting the hospital. O+ve was the most prevalent and AB-ve was the least blood
group among the studied population [45]. A study was conducted to investigate blood group
distribution in blood donors attending a large transfusion centre named AFIT, Rawalpindi. It
found that group B was the most prevalent followed by O, A, and AB. Majority (89.03%) of the
donors were Rh+ve [46].

In 2020, blood group distribution was assessed among female blood donors visiting some hospital
in Karachi. It found that the most prevalent group among them was B while AB was the least
observed and majority of them had Rh+ve [47]. Another recent research study was conducted in
Karachi to demarcate ancestral association among the five major linguistic inhabitants of Pakistan
using Abo phenotypes. B blood group was prevalent among all the subjects included in the study
except Baluchis in which “A” blood group showed preponderance [48]. A systematic review
published in Dec 2020, compiled the prevalence of ABO and Rh blood groups in the entire
provinces and regions of Pakistan. According to the study, the most prevalent group in Pakistani
population is B, followed by O, A and AB. Moreover, Rh+ve group is seen more common than
Rh-ve [49].

A recent study done in 2021 to assess the frequency of blood group distribution in Faisalabad and
Safdarabad revealed that among Faisalabad population, blood group O was more prevalent
followed by group B, A and AB respectively. Blood group B was predominant among the
inhabitants of Safdarabad which was followed by group O, A and AB respectively. In both places,
people were predominantly Rh positive [50].

A review article published in the year 2021 concludes that in Pakistan, frequency of blood group
B is 33.37%, while O is 33.14%, A is 23.99%and AB9.74%. Rh +ve is more prevalent than Rh-ve
[51]. Another recent review article from the year 2022 also showed similar results of blood group
B being the most prevalent and AB being the most least in Pakistani population [52].

Association of blood groups with diseases
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Association of blood groups with human diseases is well documented. In an article on historical
perspective, author has cited many studies describing work related to the link of ABO blood
group and diseases worldwide [53]. In Pakistan, studies found on this issue are scarcely available
and mentioned below.

1. Association with Heart diseases

The available literature on association between heart diseases and blood groups in Pakistani
population is scarcely present. In this regard first accessible study was done in 2001 in Sindh. It
was done to study relationship of blood groups with heart attack and angina pectoris. Its findings
were that blood group A was most prevalent among heart attack and angina pectoris patients.
These ailments in group O individuals were least [54].

Another study was done with the objective to explore the correlation between blood groups and
coronary heart diseases (CHD). It concluded that among the Pakistani population, blood group A
has an association with a substantially increased risk for CHD [55].

Lutfullah et al conducted a comparative study at Mayo Hospital, Lahore to inspect the association
of blood groups in patients having ischemic heart disease (IHD).It revealed that there is no
association between IHD and blood group distribution [56].

A study with the same objective was done at Punjab Institute of Cardiology, Lahore. Its findings
were contradictory to Lutfullah’s findings. According to this study, individuals having blood
group A have significantly higher risk of developing IHD as compared to other blood groups [57].
Another study from the same institute was done to find association between blood groups, sex,
age and angina pectoris. It mentioned that blood groups A and Rh-ve were significantly prevalent
and AB was significantly lower in angina patients. Angina pectoris was significantly common in
males and was highest in age 51-60 years [58].

A case control study carried out at Army Cardiac Centre CMH, Lahore showed that group ‘A’
was significantly prevalent among IHD patients [59].

A study conducted to investigate the frequency of acute myocardial infarction in various blood
groups found that acute myocardial infarction was higher among patients having group O+ve
followed by B+ve [60]. (See Table 1)

Table 1: Association of blood groups with heart diseases

S.No. Year Author | Findings

1. | Sindh, 2001 I A Akhund et al Blood group A was most prevalent among heart attack
and angina pectoris patients

2. Karachi and

Nawabshab, 2005

J. W. Herzig et al

Blood group A has a link with a substantially increased
risk for CHD

3. | Lahore, 2011 Lutfullah et al No association between IHD and blood group distribution

4. | Lahore, 2014 Saima Sharifetal | Blood group A have significantly higher risk of
developing IHD

5. | Lahore, 2011 Siddiqui et al Blood groups A and Rh-ve were significantly prevalent in
angina

6. | Lahore, 2017 Ashraf et al Group ‘A’ significantly prevalent among IHD patients

7. | Rawalpindi, 2020 | Imran Iftikhar et al | Acute myocardial infarction was higher among patients

having group O+ve followed by B+ve group

2. Association with Infectious diseases

a) Covid-19

Afshan et al at Army Medical College, Rawalpindi conducted a study to find out association of
blood groups with COVID-19 and showed that persons having blood group A possess increased
risk of the disease while group O has a lesser danger [61].
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Another study from Peshawar showed that susceptibility to covid-19 was greater in blood types B
and AB, whereas no association between blood types A and O were seen with covid-19 [62].

A study conducted on children in Lahore by Attia et al investigated the association of ABO with
the severity and outcome of covid-19. The results showed that although blood group O was the
most prevalent blood group, but blood group A was significantly associated with severe and
critical disease in children [63].

Fazal et al also added to the literature and showed that the B blood group was the most frequent
among covid-19 patients in Karachi, followed by O, A and AB. However, according to this study
blood groups have no role in predicting the severity of the disease [64].

b) Malaria and Hepatitis
A study was conducted in three districts in Karachi; Central, East and South. It intended to search
the association between blood group distribution and susceptibility to malaria and effects on
platelets, (total leukocyte count) TLC, and (hemoglobin) Hb. It concluded that no significant
association exists between blood groups and susceptibility to malaria or developing anemia or
thrombocytopenia [65].
Shakeel et al conducted a study at Nishter Hospital, Multan and Shaikh Zayd Hospital, Rahimyar
Khan found that there was no significant difference between blood group frequency and Rh with
chronic viral hepatitis [66].
One more study assessed the frequency of Hepatitis B and C in blood donors living in Lahore and
the association with blood group. It significantly found higher number of Rh+ve donors had HCV
infection as compared to Rh-ve donors [67]. (See Table 2)

Table 2: Association of blood groups with infectious diseases

S.No. | Year | Author Findings

1. 2016 | Hira Burhan No significant association exists between blood groups and
susceptibility to malaria or developing anemia or
thrombocytopenia

2. 2018 | Hassan Abdullah etal | There was no significant difference between blood group
frequency and Rh with chronic viral hepatitis

3. 2011 | Saeed Anwar et al Higher number of Rh+ve donors had HCV infection

4. 2020 | Afshan et al Blood group A possess an increased risk of the covid-19
disease

5. 2021 | Fawad et al Susceptibility to covid-19 was greater in blood types B and
AB

6. 2021 | Attia Bari Blood group A was significantly associated with severe and
critical disease in children

7. 2021 | Fazal Rehman et al B blood group was the most frequent among covid-19 patients

3. Association with Dyslipidemia

A study conducted by Shamim and lhtesham in NWFP to find the possibility of association
between blood groups and lipid profile revealed that B and O phenotypes have relatively greater
disturbances in lipid profile than other blood groups [68].

4. Association with Diabetes Mellitus (DM)

Waseem et al conducted a study in Rawalpindi which concluded that there is association between
AB blood group with higher chances of DM as compared to group A and B [69].

A study was conducted at Services Hospital Lahore by Zaidi et al to find association between
Type II Diabetes and blood group. It’s established that the frequency of group B is significantly
higher in DM patients [70].
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A much recent study from the year 2022 by Ghafar et al showed the association of ABO and Rh
blood groups and diabetes in Karachi. It concluded that diabetes has some association with ABO
and people with blood type B are more prone to diabetes [71].

5. Association with ophthalmic diseases

One study done with the aim to assess association between blood groups and refractive errors
revealed that individuals with group O have slight predominance to myopia whereas other blood
groups did not show any relevance to refractive errors [72].

A study undertaken by Imran et al to evaluate the relationship between blood groups and
glaucoma in Pakistani population concluded that group B is related with glaucoma of all types
and the Rh-ve is associated only with primary open-angle glaucoma [73].

6. Association with psychiatric disorders

A study done with the objective to relate blood grouping with depression, concluded that group
B+ individuals have higher depression while with AB-ve have less depression [74].

A study done to assess the association between blood groups and various stressors like physical,
environmental, interpersonal and academics in medical students revealed that all variables
stressors had insignificant relationships with blood group [75].

7. Association with allergy

Allergic diseases are the most common chronic health problems all over the globe. A study done
in Islamabad to explore the association of blood groups with dust, pollen and skin allergy
revealed that in the study population, group B was common and at higher risk for developing
allergies. Blood groups A and O were nearly at same level while group AB was least affected
[76].

Association with fingerprints pattern

A study was conducted on preclinical students studying at AJK Medical College to find the
relationship between blood groups and patterns of fingerprints. It disclosed that loops (most
common type of fingerprint) are dominant in persons having group B while less found in persons
with group AB. Loops were more prevalent in individuals with Rh+ve [77].

Association with body mass index (BMI)

To study the association between BMI and blood groups, a study was conducted in a medical
college in Karachi with its students as subjects. 181 students were selected. The researchers found
out that highest BMI was found in group A, which was 24.3 + 5.04 kg/m? and the lowest BMI
was found in group AB, which was 23.0 + 2.91kg/m® Rh+ve was found to have higher BMI
compared to Rh-ve [78].

Another study was conducted to assess the frequency of blood groups among female students of
medicine and to find the association of blood groups and BMI with blood pressure. There were
145 students who were selected. It discovered that students having blood group O and BMI
>25kg/m? (obese) are at a greater risk for pre-hypertension than others. The result was then
validated by logistic regression analysis which showed significant p-value [79].

Conclusion

This review concludes that B blood group is the most prevalent among Pakistani population
followed by O, A and AB. Moreover, this paper shows that blood groups act as a risk factor for
many diseases. For ischemic heart diseases, ‘A’ blood group seems to be the potential risk factor,
which is the same as shown by the Western researchers. For other diseases, conclusion is
nonspecific because each study has different results.
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Future Recommendation:

The Pakistani researchers are suggested to come up with more work regarding the association of
blood groups with different diseases and also on genetic polymorphisms in ABO blood groups.
The researchers worldwide have already started working on the genetic make-up of these blood
groups to find out the cause of association with different ailments and they are declaring ABO
blood groups and their genotypes as potential risk factors for different diseases.
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