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Aims and Objects: The present study was carried out to find the possibility of association of lipid profile with ABO Rh
blood groups and other anthropometric co- variables as cardiovascular risk. Material and Methods: A community-based
investigation was carried out on lipid profiles and blood groups of selected population of rural and urban areas of Peshawar,
NWEFP on total of 1304 subjects out of which 548 were females and 756 were males. Age ranged from 16-75 years. Due
emphasis was laid in the study on anthropometric parameters (age. height, body weight and body mass index) blood
pressure and dietary parameters. Results: Blood grouping revealed distribution of various blood groups in the order of their
predominance being B>O>A>AB. The Rh- positive subjects were 94.6% of the total. Sex wise analysis of anthropometric
data, blood pressure including pulse rate and lipid profiles prior to partitioning by Rh factor revealed only sporadic
significant differences among the various ABO blood phenotypes. When the ABO phenotypes were partitioned according
to Rh factor and gender, substantially more significant Rh factor associated differences were seen among the ABO
phenotypes. Conclusion: Most of the lipid profile parameters for the sample do not provide enough evidence of
hyperlipidemia and cardiovascular risk. The A and A B Phenotypes show lesser long term risk if any. The B and O
phenotypes have relatively higher tendency of adverse lipid/lipoprotein metabolism and hence invite greater attention from
therapeutic point of view. There is no evidence of predisposition of phenotype A as a co marker of risk of cardiovascular

disorders.
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The major killer of people above the age of 36 years is
coronary heart disease (CHD) which is usually considered
as a disease of ageing, arteriosclerosis, hypertension and
different forms of cardiovascular diseases (CVD). They
are related to various risk factors particularly high levels of
serum lipids, lipoproteins, diabetes mellitus, dietary habits,
lack of exercise and obesity' as well as emotional stress’.
Many efforts have been made in the past to assess the
extent to which the ABO blood groups and their subgroups
reflect risk of CVD along with analysis of lipid profile and
environmental risk  markers of  cardiovascular
impairment™’. During the last several decades there has
been ample focus on identification of phenotypic and
genotypic markers as predictors of hyperlipidemic
condition and hence that of impending threat of CHD and
related  disorders, particularly involving possible
correlation between hyperlipidemia and ABO blood
groups” #1125 nyestigations have not been confined
to association with the ABO system but has also been
extended to include Rh system and subgroups of ABO
system'*"". The present study was designed to focus on
community-based  analysis  of  lipids/lipoproteins,
anthropometric parameters, blood pressure parameters and
their association with the ABO and Rh blood groups as
indicators of risk of CVD in a selected population sample
from Peshawar, NWFP, Pakistan.

Material and Methods

A total of 1304 subjects, 548 females and 750 males, were
screened carefully and only healthy individuals were
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included in the study. The subjects included belonged to
both rural and urban areas of Peshawar including tribal
territory of NWEP. The age ranged from 16-75 years. A
detailed history Proforma was duly completed in all
subjects enquiring especially regarding their occupation
status, personal health history, dietary habits and physical
activity.

Body weight (kg), height (cm). systolic and diastolic
(SBP, DBP) blood pressure (mmHg) and pulse (beats/min)
of the selected healthy subjects were recorded. All subjects
were fasted for 12-14 hrs prior to collectien of bloed for
blood groups and lipid profiles/Jipoproteins analysis. All
the analytical work was carried out in PMRC research
center, KMC, Peshawar from 2001 to 2002.
Determination of blood groups:

Blood grouping was done by the antigen-antibody
agglutination test. The antisera used were obtained from
Plasmatec (Kent, UK). For determination of Rh factor,
Plasmatec anti-D (lgm) Lo-Du and LoDu2 monoclonal
reagents were used.

Biochemical analysis:

Total serum cholesterol (TC), high-density lipoprotein
cholesterol (HDL-C), low-density lipoprotein cholesterol
(LDL-C) and wiglycerides (TG) were determined by
enzymatic  colorimetric method using Elitech Kit
(Brussels). The optical density of the sample and standard
was read against a blank on a spectrophotometer (Irma
colorimeter, Japan) in each case at different wavelengths
specified by the kit used. Differences among the various



blood groups and sexes within blood groups were
determined by student’s t-test.

Results

Blood Groups distribution.: Table 1 shows distribution of
ABO blood groups by number and percentage in the total
population and according to gender. The order of
distribution of the blood groups in the total sample was
B>0>A>AB. B group being dominant in the males and O
in the females. The group AB was represented in
approximately a third of the subjects only.

Anthropometric measurements: No significant differences
i height existed among the various blood groups.
However, sex-specific differences (P<0.05) were noted
within all blood phenotypes (Table-II, foot note), the males
being taller than the females. Regarding body weight, only
the AB and B groups differed, the AB males being
significantly heavier than the B males (P<0.05) (Table 2).
Within all individual blood groups, the males were
significantly heavier than the females (Table 2) footnote.
Blood Pressure: No significant differences in Systolic
blood pressure, diastolic blood pressure and pulse rate was
observed in the blood groups (Table II). However,
- statistically significant differences existed between the
sexes within each of the B and O groups for SP
(P<0.05.Table 2.footnote) and A and O groups for DP
(P<0.05.Table 2,footnote). The males in these three groups
had higher SP and DP than the females. The differences in
pulse rate remained insignificant both among the blood
groups and between sexes within blood groups (Table 2).
Lipids and Lipoproteins: No statistically significant
differences were noticeable in TC either among the various
blood groups or between sexes within individual blood
groups (Table 2). Mean HDL-C levels were not
significantly different among the various blood groups
(Table 2). However, between sex differences existed only
within the B and O groups, the females in the both groups
showing higher HDL-C than the male subjects (P< 0.05
Table 2.footnote). LDL-C levels were significantly higher
i the O subjects compared to both the A and B groups.
Not only did the O males have higher LDL-C level than
the A and B males, the O females too had higher level than
the A females. Between sex differences within the
individual blood groups were not evident (Table 2). TG
showed significant differences only between the A and O
groups. Here, only the females differed; the A females
showing higher TG level than the O females (P<0.05,
Table 2). Between sex differences were significant only
within the O groups; the males having higher levels than
the females (Table 2,footnote).

Differences Among the ABO Groups Based on Rh factor:
When the data was analyzed by partitioning the ABO
phenotypes according to Rh factor, far greater significant
differences were. discernible reflecting an association of
the various parameters with the Rh factor. (Table 2).
Anthropometric Parameters:

Height: Statistically significant differences were observed
in height of group A subjects on comparison with B, AB
and O phenotypes. The Rh-ve A females turned out to be
significantly taller than the corresponding AB and B
females. The Rh+ve A males were significantly shorter
than AB males. Within any given blood group, no Rh-ve
dependent same sex differences were evident.
Body weight: The type A subjects also showed
significant Rh factor associated differences in bodyweight
in comparison with all other phenotypes. Most of the
subjects showing the differences were Rh+ of either
gender. The weight of Rh+ A males was less than that of
Rh+ AB and O males.(P<0.001). Within individual blood
groups, neither the males nor the females showed Rh-
dependent differences (same sex). Sex dependent
differences within any blood group were noted only for the
Rh+ A and O males and females, the males being heavier.
Blood pressure: Significant differences in systolic blood
pressure were evident between the Rh-veA and O
phenotypes only. Here Rh-veA males had lower SP than
Rh-ve O males. Between sex differences (within Rh group)
were significant only for Rh-ve males and females within
both A and O groups, the Rh-ve males showing higher SP
than Rh-ve females.

Significant differences in Diastolic Blood pressure of
type A subjects were discernible relative to the AB and B
phenotypes only. The association was with the Rh-ve
factor. The Rh-veA males had higher DP than the
corresponding A females (P<0.05). Only the AB Rh+
males had significantly higher diastolic blood pressure the
Rh+veA males.
Pulse Rate: The pulse rate for most subjects of all bload
groups was close to the average value for healthy adults
(72/min). Notable exceptions were that the AB Rh-ve
males (84/min) and B Rh-ve males (86/min). Significant
differences were evident for the A subjects versus AB, B,
and O groups. The A +ve males had significantly lower
pulse rate than the corresponding males of the AB group.
The A-ve males had lower pulse rate than the O-ve males.
The AB-ve males had significantly higher pulse rate than
the O-ve males (P<0.05).

ABO SYSTEM, LIPIDS AND LIPOPROTEINS

Total cholesterol (TC): :The values of TC for both sexes
were within the acceptable reference range (Elitech
Reference Values). With the exception of A: O and B: O
groups, none of the other groups showed significant Rh
associated differences. The Rht A females had lower TC
than the corresponding O females with a similar difference
between the Rh+ B and O males (P< 0.05).

High Density lipoprotein cholesterol (HDL-C): The mean
levels of HDL-C for most of the subjects of the various
blood types were in the standard risk reference range (35-
55 mg/dl for males, 45-65 mg/dl for females, sce
Methods). Significant Rh associated differences were
recoded for A and AB groups compared to the other
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groups. Most differences were associated with R h- males
had higher HDL-C than the AB, B and O Rh-ve males,
Similarly, the A Rh-ve females had significantly higher
mean HDL-C compared to the O Rh-ve females. The mean
levels for A Rh+ males were significantly lower than that
of the AB Rh+ males. The groups AB and O also differed,
where the AB Rh+ males had higher mean HDL-C than
the O Rh+ males.

Rh-specific differences (same sexes) existed within
group A and AB only. The Rh- males had higher HDL- C
than the RH+ males. The situation was reversed for the AB
group; the AB RH+ males had higher HDL-C than the RH-
males. Between sexes differences in HDL-C level were
noted within A, B and O groups only.

Low-Density lipoproteins Cholesterol (LDL-C)

The LDL-C levels for most of the subjects were in the
acceptable reference range. However the type A+ males
and females had significantly lower levels than O+ve
males and females. Similarly the B+ve males had lower
LDL-C levels than O +ve males, R h+ve males had higher
LDL-C ievels than Rh-ve males.

Triglveerides:(TG): The TG levels of the males of all the
blood types were generally at the higher end of the
reference range. The levels for the female subjects ofall
blood phenotypes were either slightly above or near the
upper end of the reference range. No statically. Significant
differences were recorded e ither among the blood groups
or the same sexes within given blood groups between
sexes differences within blood groups were evident
between the O Rh+ males and females only.

Bodv-Mass fndex (BMI): The BMI of all blood types of
both genders were in the normal range. The BMI of only
the AB females marginally exceeded the normal BMI
range, which was also significantly different from the BMI
of O females.

Table | Distribution of various blood groups by sex in the total
sample of subjects

Blood % Male Female  Total Within group %
Groups Male Female
A 285 218 154 372 58.60 41.13
B 30.1 246 154 400 61.50 38.50
AR 10.1 078 066 144 54.17 45.80
O 20.7 214 174 388 55.15 44.80
Total 100 756 548 1304
Discussion

The ABO and Rh blood system has been associated by
majority of workers with a variety of diseases including
mmmunological disorders and hence is considered to be a
marker of impending health hazards. The most prevalent
view is that the A phenotype has far greater susceptibility
for myocardial infarction, atherosclerotic peripheral
vascular disease and several other types of CVD than the
non A phendtypes, particularly the O p henotypes'®!7-18:20.
This observation has received substantiation from
statistically backed evidence for an association between
ABO system and TC, LDL-C, HDL-C and TG as well as
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data on various Anthropometric and blood pressure
measurements that are known to be major CVD risk
factol_s().l}.IZ.H.I&I‘)_’-’U.EI-

In the present study also, no significant differences
could be discerned in mean levels of TC, LDL-C, HDL-C
and TG among the various blood phenotypes. Whereas the
ABO system did not show an independent association with
lipids, lipoproteins and other variables tested in the present
work, the ABO heterogeneity in the examined parameters
became evident only when specific and sex-specific.

Several country reports show that HDL-C bears an
inverse a ssociation w ith C HD**2*  Castelli and Leaf™®
have also shown in the Framingham Heart Study
(Massachusetts, USA) that increased levels of HDL-C are
associated with decreased risk of CHD in both men and
women. The prevalence of standard risk levels (border
line) of HDL-C in Peshawarites, therefore, is worthy of
attention from the standpoint of a population trend that
may foreshadow cardiovascular risk. This trend in
combination with elevated levels of TG (as have been
observed in the present study) can have serious health
consequernces.

The present investigation was designed to primarily
examine lipid/lipoprotein profile of a local population
sample along with their possible correlation with the ABO
and Rh blood groups as co markers of risk of CVD-risk.
With some exceptions, the population means of the lipids
and lipoproteins, Anthropometric and blood pressure
parameters do not exceed the acceptable limits. notable
exceptions in this regard are the observed levels of TG and
HDL-C that may be of some concern. Furthermore
significant Rh factor-dependent sex-specific differences
among the various blood groups and within individual
blood groups exist in respect to the parameters examined.
Yet, there is hardly any reason to support the view that the
A blood phenotype is a predictor of hyperlipidem and
hence of cardiovascular risks. In fact, the results of this
study suggest greater predilection of the B and O groups.
in the long term, for an adverse lipid profile. Thus, it is
these groups rather than the A phenotypes that invite
greater vigilance from a therapeutic standpoint.

Conclusion

1. Most of the lipids and lipoproteins parameters for the
Peshawar s ample do not provide enough evidence of
hyperlipidemia.

The A and AB phenotypes show lesser long-term risk.
The B and O phenotypes have relatively grater
tendency o fadverse lipid/lipoprotein metabolism and
hence invite greater attention from the therapeutic
point of view.

There is no evidence of predisposition of the A
phenotype as a co-marker of risk of cardiovascular
disorders.
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Table 2. Mean SEM of various anthropometric parameters of ABQ phemotypes according to sex and prior to partitioning by Rh factor
(SIGNIFICANT DIFFERENCES ARE DENOTED [N BOLD, p<0.05)

Parameter A B AB 0O
Male Female Male Female Male Female Male Female
Number 99 63 118 62 30 28 92 78
Height ° 167.9 154.4 168.7 155.4 170.8 150.3 169.9 154.3
(cmn) 1 1.5 1.3 1.5 1.5 3.6 1.3 1.5
Weight ® 68.3 61.0 67.2 63.1 72.9 63,2 68.8 61.7
(Kg) 1.2 1.3 0.9 1.7 2.3 2.8 1.2 1.3
SBP © 119.1 116.8 120.9 115.6 120.2 118.5 121.4 115.5
(mmHg) 1.3 1.5 1.3 2.0 1.7 2.8 1.4 1.3
pBP* 78.6 76.0 *79.0 76.3 80.1 77.0 78.5 75.3
( mmHg) 0.9 0.9 0.9 1.1 1:2 1.6 0.9 0.9
Pulse 76.6 0.9 76.4 76.0 78.8 76.2 76.2 75.6
(Per min.) 0.8 1.2 0.8 1.1 1.3 1.2 0.7 0.8
e/ 176.1 172:1 171.0 175.0 175.9 177.0 177.1 179.4
(me/dl) 3.6 33 2.8 4.0 5.1 6.4 3.0 42
HDL-C® 472 495 47.4 50.5 50.0 487 46.6 49.6
(mg/dl) 0.9 0.9 0.7 1.3 1.6 1.7 1.0 1.1
LDL-C 93.7 93.1 93.7 95.4 95.7 99.3 101.4 104.2
(mg/dl) 2.9 3.3 2.5 3.7 5.1 5.8 2.8 4.1
TG 159.1 147.9 146.6 138.6 145.6 146.1 150.4 1277
(mg/dl) 7.4 1.7 5.2 8.4 9.6 9.1 5.9 4.9

A berween sex differences (P<0.03)in height, b=between sex differences(P< body weight within all ABO, c=between sex differences(P<0.05)in SBP within B&O groups.
d between sex differences(P<0.05) in DBP within A&O groups, e=between sex differences(P<0.05) in HDL-C within B & O groups. f=between sex differences(P<0.05)m TG
within O group.
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