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ABSTRACT
 
Background: The aim of this study was to document the frequency of ABO discrepancies through ABO blood 
group test performed by the tube technique method. It was conducted on residents of Karachi in Ziauddin 
hospital, which were then categorized into four groups.

Methods: Descriptive, cross-sectional type of study was conducted at the Blood Bank of Dr. Ziauddin Hospi-
tal, North Nazimabad and Clifton campuses in Karachi Pakistan. A total of 1522 samples were included with 
the exclusion criteria of neonates and infants of up to the age of 6 months. The time frame was from Septem-
ber 2016 to March 2017. Blood samples were collected from a superficial vein by trained phlebotomists and 
submitted to the blood bank department in 2 tubes, purple top vacutainer tube containing Di-potassium 
Ethylene Diamine Tetra Acetic Acid (K2 EDTA) anticoagulant and red top vacutainer tube containing 
clotted blood. Blood group testing was done by tube technique by a researcher and then redone by the 
senior technologist of blood bank to control bias.

Results: 1557 hospitalized patients (854 males and 703 females) from various clinical specialties in Ziauddin 
Hospital, Karachi and other hospitals were included for ABO blood grouping. The male to female ratio was 
1.2:1 with the age range from 9 months to 92 years. ABO discrepancies were positive in 18 out of 1557 
Patients (1.1%).  Male to female ratio among positive ABO discrepancies were 1:5 (11 males and 7 females 
out of 18 patients). Four groups of ABO discrepancies were formed. The most common one being group I 
discrepancies which had 12 out of 18 Patients (66.7%). Group II discrepancies had 2 out of 18 Patients 
(11.1%). Group III discrepancies had 1 out of 18 Patients (5.5%) and Group IV discrepancies consisted of 3 out 
of 18 Patients (16.7%). 

Conclusion: Forward and reverse groupings are essential to blood group testing for assigning the correct 
ABO blood group to the individual. Those ABO discrepancies in which forward and reverse grouping are not 
matched to each other can cause severe transfusion reactions resulting fatal for life. Therefore, it is neces-
sary to ensure that the correct ABO blood product is transfused to save a life. Thus, reverse grouping should 
be strictly adopted in every blood bank and transfusion services as a routine practice.
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INTRODUCTION

About 400 blood group antigens have been report-

ed inside a human body, in which ABO and Rh 
systems are recognized as the most significant 
ones.1 There are two components of ABO blood 

grouping; forward and reverse grouping.2 To detect 
ABO antigens on red cells, forward grouping is 
performed using commercially available monoclo-
nal anti-A and anti-B antisera. To detect the 
presence or absence of anti-A and anti-B antibod-
ies in the serum, reverse grouping is done using red 
cell reagents of known ABO groups.  Reverse group-
ing is performed to verify the results of forward 
grouping. When sudden reactions appear in the 
forward and reverse grouping, assigning of a true 
blood group becomes difficult. This is referred as an 
ABO discrepancy2,3.

The frequency of ABO discrepancies ranges from 
0.05% to 0.09%4.  ABO Discrepancies are divided into 
four major types: Group I, II, III and IV.  Unexpected 
reactions in the reverse grouping due to the missing 
antibodies are labeled as Group I discrepancies. 
Discrepancies are associated with missing antigens 
in forward blood group testing. Group III discrepan-
cies occur due to abnormalities present either in the 
plasma or proteins and group IV discrepancies 
occur due to miscellaneous problems2.

The aim of detection and resolution of ABO discrep-
ancies is to make sure that correct blood group 
label to an individual and safe blood product is 
transfused. Errors in ABO testing i.e. either forward or 
reverse grouping occur as a result of assigning a 
wrong ABO group to the individual 4.  A wrong trans-
fusion of a mismatched blood group can be lethal 
and causes significant transfusion reactions5,8.

There is paucity of data regarding frequency and 
various types of ABO discrepancies in our popula-
tion. This is because reverse grouping is not routinely 
performed in all the blood banks of Pakistan. Since 
there is no local data available regarding various 
types of ABO discrepancies therefore, this prospec-
tive study sets out to evaluate the frequency of ABO 
discrepancies and its types in the individuals 
presenting to a blood bank in a tertiary care center 
of Karachi enabling comparison of data with the 
western world. Thereby, appropriate measures 
could be taken to minimize ABO discrepancies.

METHODS

This study was conducted at the Blood Bank of Dr. 
Ziauddin Hospital, North Nazimabad and Clifton 
Campuses Karachi Pakistan. 

All procedures performed in this study involving 
human participants were in accordance with the 
ethical standards of the institutional and/or national 
research committee and with the 1964 Helsinki 
declaration.

A total of 1522 samples were included and 
neonates and infants up to the age of 6 months 

were excluded. This is a cross-sectional descriptive 
type study. Statistical analysis was done through 
SPSS version 2.0. All blood samples were collected 
from a superficial vein by trained phlebotomists and 
submitted to the blood bank department in 2 tubes, 
purple top vacutainer tube containing Di-potassium 
Ethylene Diamine Tetra Acetic Acid (K2 EDTA) 
anticoagulant and red top vacutainer tube 
containing clotted blood. Blood group testing was 
done by tube technique by a researcher and then 
redone by the senior technologist of blood bank to 
control bias.

1. ABO group (Forward Grouping) was determined 
by testing sample RBCs with Anti-A and Anti-B 
monoclonal antisera reagents. This was performed 
for detecting ABO antigens. Reverse grouping was 
performed by testing serum with known reagent A, 
B and O red blood cells (RBCs) for detection of 
expected reciprocal ABO antibodies.

2. When identified, ABO discrepancies were cate-
gorized into groups according to types and resolv-
ing by auto controls, reaction of serum with O 
reagent cells, variable  incubations  at variable 
temperatures (room temperature, 370C and 40C), 
increasing serum to cell ratio, saline replacement 
technique, pre-warm technique, red cell allo-anti-
body screening, identification and adsorption-elu-
tion techniques.

RESULTS

From various clinical specialties in Ziauddin Hospital, 
Karachi and other hospitals, total 1557 hospitalized 
patients (854 males and 703 females) were included 
for ABO blood group testing. The male to female 
ratio was 1.2:1 (Table 1) and age ranges from 9 
months to 92 years. ABO blood group discrepancies 
were detected in 18 patients out of 1557 (1.1%) 
(Table 2).  

TABLE 1: GENDER DISTRIBUTION OF INDIVIDUALS 
PRESENTED IN TERTIARY CARE HOSPITAL SCREENED 
FOR BLOOD GROUP TESTING

INTRODUCTION

Osteoporosis, earlier considered as a disease of old 
men, is beingincreasingly reported in younger men 
during the past few years1. Bone injuries and bone 
illnesses and perioperative complications including 

delayed fracture-healing are also frequently being 
reported in younger men. Low testosterone levels 
may lead to negative effects on the musculoskele-
tal system, they are associated with decrease in 
bone mineral density, leading to bone fragilityand 
its complications, especially in elderly men2.

Testosterone, secreted by the Leydig cells of the 
testis, is the primary circulating androgen. It is even-
tually converted to Estrogen by aromatase activity. 
Testosterone and dihydrotestosterone the more 
potent converted form of testosterone, are the 
biologically active forms which circulate in the 
blood bound to SHBG, albumin, or other proteins. 
The availability and circulation of these hormones is 
controlled by hypothalamic-pituitary feedback 
through FSH and LH hormones.3

Osteoporosis has massive impact on community 
health and quality of life.4 The health of the bones 
depends on physical activity, appropriate diet, 
lifestyle and the level of hormones in the body. 
Osteoporosis may be localized to certain bones or 
may involve the entire skeleton as a sign of meta-
bolic bone disease. It is characterized by increased 
porosity of the skeleton due to reduced bone miner-
al density.  Clinically, patients are generally 
unaware of their disease until they get a fracture of 
vertebra, hip or any other bone, hence the term 
‘the silent thief’ was coined. 5

Currently, it is now being recognized as a disease of 
both young and old men, with a prevalence of 4% 
to 6%.6 The difference in fracture incidence 
observed between men and women is due not only 
to a difference in their bone strength but also to the 
type and frequency of trauma experienced by men 
compared to women due to difference in life style.7

Testosterone, the major circulating androgen in 
men, is essential for the appropriate development 
and function of muscular tissue, bones, etc. Testos-
terone is a C19 steroid synthesized from cholesterol 
and secreted primarily from the testes. It binds with 
albumin and SHBG in the circulation and is irrevers-
ibly converted into 5-dihydrotestosterone (DHT) in 
peripheral tissues by the action of enzyme 5-reduc-
tase. Both DHT and Testosterone can activate the 
androgen receptor.8 The testosterone maintains 
cancellous bone mass and integrity by activating 
androgen receptor (AR), increases cortical bone 
size via stimulation of both longitudinal and radial 
growth. It has a biphasic effect on endochondral 
bone formation, stimulates endochondral bone 
formation at the start of puberty and induces epiph-
yseal closure at the end of puberty.9

This study was designed to determine the relation-
ship between osteoporosis and Testosterone levels 
amongst young males. 

METHODS

This study was designed as a cross sectional study, 
based on multistage sampling technique. The study 
site selected was Ziauddin Hospital Karachi. Patients 
were recruited from the free orthopedics camps 

arranged in different towns of Karachi. This 
cross-sectional study duration was February 2014 to 
April 2015. The study protocol was duly approved by 
Ziauddin University Ethics Review Committee. 

Free orthopedic camps in different towns of Karachi 
during 2014 were set up where males gathered to 
get free bone scan and free testosterone levels. A 
total of 1000 males, ±45 years old, were recruited 
after an informed signed consent.  The subjects’ 
information regarding diets, habits, medical & surgi-
cal history was obtained through interviewer admin-
istered questionnaire. 

The bone mineral density through Single x-ray 
absorptiometry was done on right foot heel of all 
987 subjects. The reason for selection bone density 
through heel scan device is that it is cost effective 
and secondly risk of bone loss or fracture in future 
can be established by this method. For maximum 
exposure, the participant placed his right foot on 
the moulded support plate. The BMD was recorded 
and expressed in grams per square centimeter 
(g/cm2).Out of 130 cases having T scores less than 
-2.5,

Testosterone test was done by using ELIZA (Solid 
phase, ligand–labeled competitive chemilumines-
cent enzyme immunoassay). Since there is diurnal 
variation in serum testosterone levels with peak 
levels seen in the morning following sleep, 3 samples 
at 0,15 and 30 minutes’ interval were collected and 
test was performed with Pooled serum.(0.5 
serum,stable for 7 days at 280C). The patient serum 
and ligand labeled testosterone are added to the 
test unit containing a bead coated with polyclonal 
rabbit anti-testosterone and incubated for 30 
minutes at 37◦C. Testosterone in the sample com-
pete with ligand labeled testosterone for antibody 
binding sites on the bead. Unbound material is then 
removed by a centrifugal wash. An Alkaline Phos-
phatase – labeled anti–ligand is added which is 
again incubated for 30 minutes. The unbound 
enzyme conjugate is removed by a centrifugal 
wash, substrate is added and incubated for 10 
minutes. The chemiluminescent substrate a phos-
phatase ester of adamantly dioxetane, undergoes 
hydrolysis in the presence of Alkaline Phosphatase 
to yield an unstable anion intermediate, which 
emits-light-photon which are measured by the 
luminometer is inversely proportional to the concen-
tration of testosterone.

Data was analyzed using SPSS version 20. Frequen-
cies and percentages were taken out for categori-
cal variables. For Numerical variables Mean and 
standard deviation were calculated. Chi Square 
test was used to find out association between cate-
gorical data. Independent t- test and ANOVA was 
applied to assess difference of means among 
groups. P value less than 0.05 was taken as signifi-
cant.

RESULTS

Out of 1000 recruited subjects a total of 987 subjects 
were finalized. Testosterone levels were measured in 
all osteoporotic and non-osteoporotic patients, as 
shown in Table 1.  

TABLE 1: COMPARISON OF TESTOSTERONE LEVELS IN 
OSTEOPOROTIC AND NON-OSTEOPOROTIC 
SUBJECTS

Testosterone levels were low in 359(36.4%) subjects 
normal levels in 628(63.6%). 

When osteoporosis was compared with testoster-
one deficiency, odds ratio came out to be 5.70 
(2.70-21.63). p-value was 0.00001 (win pepi version 
11.39).

A heel bone density scan was also conducted on 
each individual, patients with T-score ≥-2.5 on single 
x-ray absorptiometry (SXA), were selected as osteo-
porotic according to WHO criteria.   

Out of the 987 participants, 656 (65.6%) had a habit 
of walking or cycling as a part of daily routine 
whereas, 344 (34.4%) did not. Participants at young-
er age (less than 40 yrs.) were found active and less 
osteoporotic. The incidence of osteoporosis was 
observed in participants on the average at 45 years 
of age. 

Table 2: COMPARISON OF VARIABLES WITH OSTEO-
POROSIS

When the relationship of diet was assessed in associ-
ation with osteoporosis, it was found that out of a 
total 742 who were taking inappropriate diet, osteo-
porosis was found in 92.9% and out of the total 245 
taking appropriate diet only 7.1% were found to be 
osteoporotic. Physical activity was also found 
associated with osteoporosis, those who had high 

daily activity out of them only 21.2% had osteoporo-
sis compared to 78.8% cases of osteoporosis in 
people who had low physical activity. 

DISCUSSION

There have been considerable advances in the 
understanding of male osteoporosis, but still a 
number of unresolved issues are left. The hormonal 
level, states of mobility, lifestyle and diet are 
relatively concerned in the imbalances of bone 
turnover. Our study demonstrates a strong associa-
tion of low testosterone level with osteoporosis. It 
has been found that participants having low testos-
terone level 5.70 (CI-2.70-21.63) times more prone to 
develop osteoporosis at an early age compared to 
controls. Also observe that BMD is decreased, as 
from our data out of total number n=359 having low 
testosterone level, n=82 (22.8%) were osteoporotic. 

The most important circulating androgen in men is 
testosterone, it is necessary for the suitable develop-
ment and function of muscular tissue, bones, etc. 
Testosterone (T) is a C19 steroid synthesized from 
cholesterol and released primarily from the testes. It 
binds with albumin and sex hormone-binding globu-
lin (SHBG) in the circulation and is irreversibly 
converted into 5_-dihydrotestosterone (DHT) in 
peripheral tissues by the action of enzyme 5_reduc-
tase. Both DHT and T can activate the androgen 
receptor (AR).8

A comprehensive review on the function of andro-
gens, especially testosterone in maintaining bone 
health was done through compilation of data from 
studies at human, animal, and cellular level. The 
reviewers observed many important aspects. 
Testosterone is the major gonadal androgen in 
men, 95% of which is secreted by the testes. The 
measurement of Bone Mineral Density and fracture 
risk can determine the effects of testosterone on 
bone health in men. This effect of testosterone is 
accomplished through its direct or indirect action, 
preserving trabecular bone predominantly by 
decreasing osteoclastogenesis.2 The testosterone 
keep up cancellous bone mass, integrity by activat-
ing AR, increases cortical bone size via stimulation 
of both longitudinal and radial growth. It has a 
biphasic effect on endochondral bone formation. It 
stimulates endochondral bone formation at the 
start of puberty whereas induce epiphyseal closure 
at the end of puberty. The age-related decreased 
testosterone level contributes in degenerative disor-
ders disease of bone10 and raise the rate of bone 
remodeling by removing restraining effects on 
osteoblastogenesis and osteoclastogenesis.11 It 
produces a focal imbalance between resorption 
and formation by prolonging the lifespan of osteo-
clasts and shorten the lifespan of osteoblasts. Serum 
osteocalcin levels also decreased significantly in 
the men having low testosterone level. Osteocalcin 

is produced primarily by mature osteoblastic cells 
and osteocytes during bone formation and binds 
with the mineralized bone matrix.12,13 The RANKL 
activation is essential for the generation, survival 
and function of osteoclasts. Due to deficiency of 
sex steroid hormones RANKL is implicated in 
increased bone resorption.14

Unlike women, aging in men, is associated with 
strikingly rise in fracture threat. Men, especially are 
at higher risk of fractures when their testosterone is 
low and SHBG is high in the presence of low serum 
estrogen, yet the mechanism is not clear. However, 
researchers propose that the effect of estrogen is 
direct on the bone whereas, androgens indirectly 
exert anti-fracture influencethrough strengthening 
the skeletal infrastructure such as supporting muscle 
mass for better maneuverability15.

Osteoporotic fractures are a very major global 
health problem with an expanding prevalence 
which is associated with significant morbidity and 
mortality16. In men, the incidence of osteoporotic 
fractures increases exponentially later in their life 
and lead to serious life threatening disability and 
death episodes17. This is paralleled by decrease in 
their serum levels of testosterone18. In a previous 
study, low trauma fractures were observed in 155 
(15.5%) participants. Out of the 71% participants 
who were leading a non-activelife, a total of 
41(37%) of them were osteoporotic, however, 
among the rest of the 45 participants who were 
involved in walking, running or cycling only 8(13%) 
were osteoporotic19. Another study from Scotland 
observed a high rate of overall fractures in men 
from 15 to 49 years of age, showing males of this 
age range to be 2.9 times more at risk to sustain a 
fracture than females20. Other studies also highlight-
ed that before the age of 50 years, males are more 
susceptible to get a fracture than females21. Of 
these fractures, hip fractures in men have 31 
percent mortality rate compared to a rate of 17 
percent in women26. A study conducted in Lahore, 
Pakistan in 2011 reported that the overall incidence 
of osteoporotic fractures has shown a generally 
rising trendin direct relation with the increase in life 
expectancy. Osteoporotic fractures have been 
seen almost 10 or even 20 years earlier in Indian and 
Pakistani men and women as compared to their 
Caucasian counterparts22. The total disability-ad-
justed life years (DALYs) lost is 5.8 million annually 
due to osteoporosis. Of this number, 51% fractures 
occur in Europe and America alone23. Studies 
around the world suggest that androgens after 
aromatization in adipose or different tissues, 
influence bone either by direct interactions with 
androgen receptors (ARs), or through indirect bind-
ing to estrogen receptors (ERα and ERβ)2.

In a recent Indian study, 8.5% patients had osteopo-
rosis whereas 31.5% had osteopenia. The serum 
testosterone level was found low (<300 ng/dl) in 39 

(19.5%) subjects. Researchers observed a positive 
correlation between serum testosterone and base-
line BMD as well as a beneficial effect of androgen 
replacement therapy on BMD in patients with hypo-
gonadism24.

CONCLUSION

Osteoporosis was found to be significantly (p 
0.0001) associated with testosterone deficiency in 
the Pakistani population. For prevention of osteopo-
rosis and its complications it is essential that the 
optimal level of testosterone should be monitored 
and maintained by young and old men.
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TABLE  2: TOTAL FREQUENCY OF ABO DESCRIPENCIES 
IN TERTIARY CARE HOSPITAL IN  KARACHI

Four groups of ABO discrepancies were present. 
Most common one was group I discrepancies 
which had 12 out of 18 Patients (66.7%). Group II 
discrepancies had 2 out of 18 patients (11.1%). 
Group III discrepancies had 1 out of 18 patients 
(5.5%) and Group IV discrepancies consisted of 3 
out of 18 patients (16.7%) (Table 3).

TABLE 3: VARIOUS GROUPS OF ABO DISCREPANCIES

DISCUSSION

Very few studies have been published concerning 
the analysis of frequency of ABO discrepancies due 
to the lack of data regarding frequencies of ABO 
discrepancies in Pakistan’s blood bank centers.

This study was a possible effort for the evaluation of 
frequency of ABO discrepancies by meeting the 
required criteria as per international guidelines. The 
overall incidence of ABO discrepancies in a tertiary 
care hospital of Karachi was 1.1% (Table 2) which 
was much larger than those studies reported in 
other regions of the world. In this study, I excluded 
technical errors which occur during testing and I 
addressed frequency of ABO discrepancies in its 
various groups from group I to IV.2 

Bashawri et al. studied analysis of ABO discrepan-
cies in the Middle East, Saudi Arabia. In that particu-
lar study frequency of ABO discrepancies ranged 
from 0.05 to 0.09% which was very small in contrast 
to my study. This could be due to the large sample 
size i.e. 549,229 and more positive cases i.e. 261. 
Furthermore, Bashawri also included technical errors 
such as phlebotomical and handling errors of blood 
group testing. In his study he did not categorize 
groups of ABO discrepancies although he did 
include causes of ABO discrepancies. The most 
common cause of ABO discrepancies in that study 
was ABO subgroups and alloantibodies which were 
81.6%. Second most common cause was because 

of technical errors i.e. around 18.4%. This frequency 
is a little bit similar to my own as my study showed 
the most common group of ABO discrepancies was 
Group I. 

Chiaroni et al. analyzed frequency of ABO discrep-
ancies in 35 French hospitals and he found 0.03% of 
frequency of ABO discrepancies which is similar to 
Bashawri et al. study but again very smaller value 
than my study. In that study he also included techni-
cal errors and the most common cause was clerical 
errors and phlebotomical errors. He also included a 
large sample size i.e. 407,769 as compared to my 
study i.e. 1557. 

CONCLUSION

Forward and reverse groupings play a vital role to 
assigning the correct ABO blood group to an 
individual.  ABO discrepancies in which forward and 
reverse grouping are not matched to each other 
can cause fatal transfusion reactions. Therefore, it is 
necessary that the correct blood product is trans-
fused to save a life. Thus, reverse group test should 
be strictly adopted by every recognized blood 
bank and transfusion services as a routine practice 
for patient’s saving life.
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INTRODUCTION

About 400 blood group antigens have been report-

ed inside a human body, in which ABO and Rh 
systems are recognized as the most significant 
ones.1 There are two components of ABO blood 

grouping; forward and reverse grouping.2 To detect 
ABO antigens on red cells, forward grouping is 
performed using commercially available monoclo-
nal anti-A and anti-B antisera. To detect the 
presence or absence of anti-A and anti-B antibod-
ies in the serum, reverse grouping is done using red 
cell reagents of known ABO groups.  Reverse group-
ing is performed to verify the results of forward 
grouping. When sudden reactions appear in the 
forward and reverse grouping, assigning of a true 
blood group becomes difficult. This is referred as an 
ABO discrepancy2,3.

The frequency of ABO discrepancies ranges from 
0.05% to 0.09%4.  ABO Discrepancies are divided into 
four major types: Group I, II, III and IV.  Unexpected 
reactions in the reverse grouping due to the missing 
antibodies are labeled as Group I discrepancies. 
Discrepancies are associated with missing antigens 
in forward blood group testing. Group III discrepan-
cies occur due to abnormalities present either in the 
plasma or proteins and group IV discrepancies 
occur due to miscellaneous problems2.

The aim of detection and resolution of ABO discrep-
ancies is to make sure that correct blood group 
label to an individual and safe blood product is 
transfused. Errors in ABO testing i.e. either forward or 
reverse grouping occur as a result of assigning a 
wrong ABO group to the individual 4.  A wrong trans-
fusion of a mismatched blood group can be lethal 
and causes significant transfusion reactions5,8.

There is paucity of data regarding frequency and 
various types of ABO discrepancies in our popula-
tion. This is because reverse grouping is not routinely 
performed in all the blood banks of Pakistan. Since 
there is no local data available regarding various 
types of ABO discrepancies therefore, this prospec-
tive study sets out to evaluate the frequency of ABO 
discrepancies and its types in the individuals 
presenting to a blood bank in a tertiary care center 
of Karachi enabling comparison of data with the 
western world. Thereby, appropriate measures 
could be taken to minimize ABO discrepancies.

METHODS

This study was conducted at the Blood Bank of Dr. 
Ziauddin Hospital, North Nazimabad and Clifton 
Campuses Karachi Pakistan. 

All procedures performed in this study involving 
human participants were in accordance with the 
ethical standards of the institutional and/or national 
research committee and with the 1964 Helsinki 
declaration.

A total of 1522 samples were included and 
neonates and infants up to the age of 6 months 

were excluded. This is a cross-sectional descriptive 
type study. Statistical analysis was done through 
SPSS version 2.0. All blood samples were collected 
from a superficial vein by trained phlebotomists and 
submitted to the blood bank department in 2 tubes, 
purple top vacutainer tube containing Di-potassium 
Ethylene Diamine Tetra Acetic Acid (K2 EDTA) 
anticoagulant and red top vacutainer tube 
containing clotted blood. Blood group testing was 
done by tube technique by a researcher and then 
redone by the senior technologist of blood bank to 
control bias.

1. ABO group (Forward Grouping) was determined 
by testing sample RBCs with Anti-A and Anti-B 
monoclonal antisera reagents. This was performed 
for detecting ABO antigens. Reverse grouping was 
performed by testing serum with known reagent A, 
B and O red blood cells (RBCs) for detection of 
expected reciprocal ABO antibodies.

2. When identified, ABO discrepancies were cate-
gorized into groups according to types and resolv-
ing by auto controls, reaction of serum with O 
reagent cells, variable  incubations  at variable 
temperatures (room temperature, 370C and 40C), 
increasing serum to cell ratio, saline replacement 
technique, pre-warm technique, red cell allo-anti-
body screening, identification and adsorption-elu-
tion techniques.

RESULTS

From various clinical specialties in Ziauddin Hospital, 
Karachi and other hospitals, total 1557 hospitalized 
patients (854 males and 703 females) were included 
for ABO blood group testing. The male to female 
ratio was 1.2:1 (Table 1) and age ranges from 9 
months to 92 years. ABO blood group discrepancies 
were detected in 18 patients out of 1557 (1.1%) 
(Table 2).  

TABLE 1: GENDER DISTRIBUTION OF INDIVIDUALS 
PRESENTED IN TERTIARY CARE HOSPITAL SCREENED 
FOR BLOOD GROUP TESTING

INTRODUCTION

Osteoporosis, earlier considered as a disease of old 
men, is beingincreasingly reported in younger men 
during the past few years1. Bone injuries and bone 
illnesses and perioperative complications including 

delayed fracture-healing are also frequently being 
reported in younger men. Low testosterone levels 
may lead to negative effects on the musculoskele-
tal system, they are associated with decrease in 
bone mineral density, leading to bone fragilityand 
its complications, especially in elderly men2.

Testosterone, secreted by the Leydig cells of the 
testis, is the primary circulating androgen. It is even-
tually converted to Estrogen by aromatase activity. 
Testosterone and dihydrotestosterone the more 
potent converted form of testosterone, are the 
biologically active forms which circulate in the 
blood bound to SHBG, albumin, or other proteins. 
The availability and circulation of these hormones is 
controlled by hypothalamic-pituitary feedback 
through FSH and LH hormones.3

Osteoporosis has massive impact on community 
health and quality of life.4 The health of the bones 
depends on physical activity, appropriate diet, 
lifestyle and the level of hormones in the body. 
Osteoporosis may be localized to certain bones or 
may involve the entire skeleton as a sign of meta-
bolic bone disease. It is characterized by increased 
porosity of the skeleton due to reduced bone miner-
al density.  Clinically, patients are generally 
unaware of their disease until they get a fracture of 
vertebra, hip or any other bone, hence the term 
‘the silent thief’ was coined. 5

Currently, it is now being recognized as a disease of 
both young and old men, with a prevalence of 4% 
to 6%.6 The difference in fracture incidence 
observed between men and women is due not only 
to a difference in their bone strength but also to the 
type and frequency of trauma experienced by men 
compared to women due to difference in life style.7

Testosterone, the major circulating androgen in 
men, is essential for the appropriate development 
and function of muscular tissue, bones, etc. Testos-
terone is a C19 steroid synthesized from cholesterol 
and secreted primarily from the testes. It binds with 
albumin and SHBG in the circulation and is irrevers-
ibly converted into 5-dihydrotestosterone (DHT) in 
peripheral tissues by the action of enzyme 5-reduc-
tase. Both DHT and Testosterone can activate the 
androgen receptor.8 The testosterone maintains 
cancellous bone mass and integrity by activating 
androgen receptor (AR), increases cortical bone 
size via stimulation of both longitudinal and radial 
growth. It has a biphasic effect on endochondral 
bone formation, stimulates endochondral bone 
formation at the start of puberty and induces epiph-
yseal closure at the end of puberty.9

This study was designed to determine the relation-
ship between osteoporosis and Testosterone levels 
amongst young males. 

METHODS

This study was designed as a cross sectional study, 
based on multistage sampling technique. The study 
site selected was Ziauddin Hospital Karachi. Patients 
were recruited from the free orthopedics camps 

arranged in different towns of Karachi. This 
cross-sectional study duration was February 2014 to 
April 2015. The study protocol was duly approved by 
Ziauddin University Ethics Review Committee. 

Free orthopedic camps in different towns of Karachi 
during 2014 were set up where males gathered to 
get free bone scan and free testosterone levels. A 
total of 1000 males, ±45 years old, were recruited 
after an informed signed consent.  The subjects’ 
information regarding diets, habits, medical & surgi-
cal history was obtained through interviewer admin-
istered questionnaire. 

The bone mineral density through Single x-ray 
absorptiometry was done on right foot heel of all 
987 subjects. The reason for selection bone density 
through heel scan device is that it is cost effective 
and secondly risk of bone loss or fracture in future 
can be established by this method. For maximum 
exposure, the participant placed his right foot on 
the moulded support plate. The BMD was recorded 
and expressed in grams per square centimeter 
(g/cm2).Out of 130 cases having T scores less than 
-2.5,

Testosterone test was done by using ELIZA (Solid 
phase, ligand–labeled competitive chemilumines-
cent enzyme immunoassay). Since there is diurnal 
variation in serum testosterone levels with peak 
levels seen in the morning following sleep, 3 samples 
at 0,15 and 30 minutes’ interval were collected and 
test was performed with Pooled serum.(0.5 
serum,stable for 7 days at 280C). The patient serum 
and ligand labeled testosterone are added to the 
test unit containing a bead coated with polyclonal 
rabbit anti-testosterone and incubated for 30 
minutes at 37◦C. Testosterone in the sample com-
pete with ligand labeled testosterone for antibody 
binding sites on the bead. Unbound material is then 
removed by a centrifugal wash. An Alkaline Phos-
phatase – labeled anti–ligand is added which is 
again incubated for 30 minutes. The unbound 
enzyme conjugate is removed by a centrifugal 
wash, substrate is added and incubated for 10 
minutes. The chemiluminescent substrate a phos-
phatase ester of adamantly dioxetane, undergoes 
hydrolysis in the presence of Alkaline Phosphatase 
to yield an unstable anion intermediate, which 
emits-light-photon which are measured by the 
luminometer is inversely proportional to the concen-
tration of testosterone.

Data was analyzed using SPSS version 20. Frequen-
cies and percentages were taken out for categori-
cal variables. For Numerical variables Mean and 
standard deviation were calculated. Chi Square 
test was used to find out association between cate-
gorical data. Independent t- test and ANOVA was 
applied to assess difference of means among 
groups. P value less than 0.05 was taken as signifi-
cant.

RESULTS

Out of 1000 recruited subjects a total of 987 subjects 
were finalized. Testosterone levels were measured in 
all osteoporotic and non-osteoporotic patients, as 
shown in Table 1.  

TABLE 1: COMPARISON OF TESTOSTERONE LEVELS IN 
OSTEOPOROTIC AND NON-OSTEOPOROTIC 
SUBJECTS

Testosterone levels were low in 359(36.4%) subjects 
normal levels in 628(63.6%). 

When osteoporosis was compared with testoster-
one deficiency, odds ratio came out to be 5.70 
(2.70-21.63). p-value was 0.00001 (win pepi version 
11.39).

A heel bone density scan was also conducted on 
each individual, patients with T-score ≥-2.5 on single 
x-ray absorptiometry (SXA), were selected as osteo-
porotic according to WHO criteria.   

Out of the 987 participants, 656 (65.6%) had a habit 
of walking or cycling as a part of daily routine 
whereas, 344 (34.4%) did not. Participants at young-
er age (less than 40 yrs.) were found active and less 
osteoporotic. The incidence of osteoporosis was 
observed in participants on the average at 45 years 
of age. 

Table 2: COMPARISON OF VARIABLES WITH OSTEO-
POROSIS

When the relationship of diet was assessed in associ-
ation with osteoporosis, it was found that out of a 
total 742 who were taking inappropriate diet, osteo-
porosis was found in 92.9% and out of the total 245 
taking appropriate diet only 7.1% were found to be 
osteoporotic. Physical activity was also found 
associated with osteoporosis, those who had high 

daily activity out of them only 21.2% had osteoporo-
sis compared to 78.8% cases of osteoporosis in 
people who had low physical activity. 

DISCUSSION

There have been considerable advances in the 
understanding of male osteoporosis, but still a 
number of unresolved issues are left. The hormonal 
level, states of mobility, lifestyle and diet are 
relatively concerned in the imbalances of bone 
turnover. Our study demonstrates a strong associa-
tion of low testosterone level with osteoporosis. It 
has been found that participants having low testos-
terone level 5.70 (CI-2.70-21.63) times more prone to 
develop osteoporosis at an early age compared to 
controls. Also observe that BMD is decreased, as 
from our data out of total number n=359 having low 
testosterone level, n=82 (22.8%) were osteoporotic. 

The most important circulating androgen in men is 
testosterone, it is necessary for the suitable develop-
ment and function of muscular tissue, bones, etc. 
Testosterone (T) is a C19 steroid synthesized from 
cholesterol and released primarily from the testes. It 
binds with albumin and sex hormone-binding globu-
lin (SHBG) in the circulation and is irreversibly 
converted into 5_-dihydrotestosterone (DHT) in 
peripheral tissues by the action of enzyme 5_reduc-
tase. Both DHT and T can activate the androgen 
receptor (AR).8

A comprehensive review on the function of andro-
gens, especially testosterone in maintaining bone 
health was done through compilation of data from 
studies at human, animal, and cellular level. The 
reviewers observed many important aspects. 
Testosterone is the major gonadal androgen in 
men, 95% of which is secreted by the testes. The 
measurement of Bone Mineral Density and fracture 
risk can determine the effects of testosterone on 
bone health in men. This effect of testosterone is 
accomplished through its direct or indirect action, 
preserving trabecular bone predominantly by 
decreasing osteoclastogenesis.2 The testosterone 
keep up cancellous bone mass, integrity by activat-
ing AR, increases cortical bone size via stimulation 
of both longitudinal and radial growth. It has a 
biphasic effect on endochondral bone formation. It 
stimulates endochondral bone formation at the 
start of puberty whereas induce epiphyseal closure 
at the end of puberty. The age-related decreased 
testosterone level contributes in degenerative disor-
ders disease of bone10 and raise the rate of bone 
remodeling by removing restraining effects on 
osteoblastogenesis and osteoclastogenesis.11 It 
produces a focal imbalance between resorption 
and formation by prolonging the lifespan of osteo-
clasts and shorten the lifespan of osteoblasts. Serum 
osteocalcin levels also decreased significantly in 
the men having low testosterone level. Osteocalcin 

is produced primarily by mature osteoblastic cells 
and osteocytes during bone formation and binds 
with the mineralized bone matrix.12,13 The RANKL 
activation is essential for the generation, survival 
and function of osteoclasts. Due to deficiency of 
sex steroid hormones RANKL is implicated in 
increased bone resorption.14

Unlike women, aging in men, is associated with 
strikingly rise in fracture threat. Men, especially are 
at higher risk of fractures when their testosterone is 
low and SHBG is high in the presence of low serum 
estrogen, yet the mechanism is not clear. However, 
researchers propose that the effect of estrogen is 
direct on the bone whereas, androgens indirectly 
exert anti-fracture influencethrough strengthening 
the skeletal infrastructure such as supporting muscle 
mass for better maneuverability15.

Osteoporotic fractures are a very major global 
health problem with an expanding prevalence 
which is associated with significant morbidity and 
mortality16. In men, the incidence of osteoporotic 
fractures increases exponentially later in their life 
and lead to serious life threatening disability and 
death episodes17. This is paralleled by decrease in 
their serum levels of testosterone18. In a previous 
study, low trauma fractures were observed in 155 
(15.5%) participants. Out of the 71% participants 
who were leading a non-activelife, a total of 
41(37%) of them were osteoporotic, however, 
among the rest of the 45 participants who were 
involved in walking, running or cycling only 8(13%) 
were osteoporotic19. Another study from Scotland 
observed a high rate of overall fractures in men 
from 15 to 49 years of age, showing males of this 
age range to be 2.9 times more at risk to sustain a 
fracture than females20. Other studies also highlight-
ed that before the age of 50 years, males are more 
susceptible to get a fracture than females21. Of 
these fractures, hip fractures in men have 31 
percent mortality rate compared to a rate of 17 
percent in women26. A study conducted in Lahore, 
Pakistan in 2011 reported that the overall incidence 
of osteoporotic fractures has shown a generally 
rising trendin direct relation with the increase in life 
expectancy. Osteoporotic fractures have been 
seen almost 10 or even 20 years earlier in Indian and 
Pakistani men and women as compared to their 
Caucasian counterparts22. The total disability-ad-
justed life years (DALYs) lost is 5.8 million annually 
due to osteoporosis. Of this number, 51% fractures 
occur in Europe and America alone23. Studies 
around the world suggest that androgens after 
aromatization in adipose or different tissues, 
influence bone either by direct interactions with 
androgen receptors (ARs), or through indirect bind-
ing to estrogen receptors (ERα and ERβ)2.

In a recent Indian study, 8.5% patients had osteopo-
rosis whereas 31.5% had osteopenia. The serum 
testosterone level was found low (<300 ng/dl) in 39 

(19.5%) subjects. Researchers observed a positive 
correlation between serum testosterone and base-
line BMD as well as a beneficial effect of androgen 
replacement therapy on BMD in patients with hypo-
gonadism24.

CONCLUSION

Osteoporosis was found to be significantly (p 
0.0001) associated with testosterone deficiency in 
the Pakistani population. For prevention of osteopo-
rosis and its complications it is essential that the 
optimal level of testosterone should be monitored 
and maintained by young and old men.
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TABLE  2: TOTAL FREQUENCY OF ABO DESCRIPENCIES 
IN TERTIARY CARE HOSPITAL IN  KARACHI

Four groups of ABO discrepancies were present. 
Most common one was group I discrepancies 
which had 12 out of 18 Patients (66.7%). Group II 
discrepancies had 2 out of 18 patients (11.1%). 
Group III discrepancies had 1 out of 18 patients 
(5.5%) and Group IV discrepancies consisted of 3 
out of 18 patients (16.7%) (Table 3).

TABLE 3: VARIOUS GROUPS OF ABO DISCREPANCIES

DISCUSSION

Very few studies have been published concerning 
the analysis of frequency of ABO discrepancies due 
to the lack of data regarding frequencies of ABO 
discrepancies in Pakistan’s blood bank centers.

This study was a possible effort for the evaluation of 
frequency of ABO discrepancies by meeting the 
required criteria as per international guidelines. The 
overall incidence of ABO discrepancies in a tertiary 
care hospital of Karachi was 1.1% (Table 2) which 
was much larger than those studies reported in 
other regions of the world. In this study, I excluded 
technical errors which occur during testing and I 
addressed frequency of ABO discrepancies in its 
various groups from group I to IV.2 

Bashawri et al. studied analysis of ABO discrepan-
cies in the Middle East, Saudi Arabia. In that particu-
lar study frequency of ABO discrepancies ranged 
from 0.05 to 0.09% which was very small in contrast 
to my study. This could be due to the large sample 
size i.e. 549,229 and more positive cases i.e. 261. 
Furthermore, Bashawri also included technical errors 
such as phlebotomical and handling errors of blood 
group testing. In his study he did not categorize 
groups of ABO discrepancies although he did 
include causes of ABO discrepancies. The most 
common cause of ABO discrepancies in that study 
was ABO subgroups and alloantibodies which were 
81.6%. Second most common cause was because 

of technical errors i.e. around 18.4%. This frequency 
is a little bit similar to my own as my study showed 
the most common group of ABO discrepancies was 
Group I. 

Chiaroni et al. analyzed frequency of ABO discrep-
ancies in 35 French hospitals and he found 0.03% of 
frequency of ABO discrepancies which is similar to 
Bashawri et al. study but again very smaller value 
than my study. In that study he also included techni-
cal errors and the most common cause was clerical 
errors and phlebotomical errors. He also included a 
large sample size i.e. 407,769 as compared to my 
study i.e. 1557. 

CONCLUSION

Forward and reverse groupings play a vital role to 
assigning the correct ABO blood group to an 
individual.  ABO discrepancies in which forward and 
reverse grouping are not matched to each other 
can cause fatal transfusion reactions. Therefore, it is 
necessary that the correct blood product is trans-
fused to save a life. Thus, reverse group test should 
be strictly adopted by every recognized blood 
bank and transfusion services as a routine practice 
for patient’s saving life.
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PARAMETERS    N    %

TOTAL PATIENTS    1557   -

FEMALE      703    45.2

MALE      854    54.8
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INTRODUCTION

About 400 blood group antigens have been report-

ed inside a human body, in which ABO and Rh 
systems are recognized as the most significant 
ones.1 There are two components of ABO blood 

grouping; forward and reverse grouping.2 To detect 
ABO antigens on red cells, forward grouping is 
performed using commercially available monoclo-
nal anti-A and anti-B antisera. To detect the 
presence or absence of anti-A and anti-B antibod-
ies in the serum, reverse grouping is done using red 
cell reagents of known ABO groups.  Reverse group-
ing is performed to verify the results of forward 
grouping. When sudden reactions appear in the 
forward and reverse grouping, assigning of a true 
blood group becomes difficult. This is referred as an 
ABO discrepancy2,3.

The frequency of ABO discrepancies ranges from 
0.05% to 0.09%4.  ABO Discrepancies are divided into 
four major types: Group I, II, III and IV.  Unexpected 
reactions in the reverse grouping due to the missing 
antibodies are labeled as Group I discrepancies. 
Discrepancies are associated with missing antigens 
in forward blood group testing. Group III discrepan-
cies occur due to abnormalities present either in the 
plasma or proteins and group IV discrepancies 
occur due to miscellaneous problems2.

The aim of detection and resolution of ABO discrep-
ancies is to make sure that correct blood group 
label to an individual and safe blood product is 
transfused. Errors in ABO testing i.e. either forward or 
reverse grouping occur as a result of assigning a 
wrong ABO group to the individual 4.  A wrong trans-
fusion of a mismatched blood group can be lethal 
and causes significant transfusion reactions5,8.

There is paucity of data regarding frequency and 
various types of ABO discrepancies in our popula-
tion. This is because reverse grouping is not routinely 
performed in all the blood banks of Pakistan. Since 
there is no local data available regarding various 
types of ABO discrepancies therefore, this prospec-
tive study sets out to evaluate the frequency of ABO 
discrepancies and its types in the individuals 
presenting to a blood bank in a tertiary care center 
of Karachi enabling comparison of data with the 
western world. Thereby, appropriate measures 
could be taken to minimize ABO discrepancies.

METHODS

This study was conducted at the Blood Bank of Dr. 
Ziauddin Hospital, North Nazimabad and Clifton 
Campuses Karachi Pakistan. 

All procedures performed in this study involving 
human participants were in accordance with the 
ethical standards of the institutional and/or national 
research committee and with the 1964 Helsinki 
declaration.

A total of 1522 samples were included and 
neonates and infants up to the age of 6 months 

were excluded. This is a cross-sectional descriptive 
type study. Statistical analysis was done through 
SPSS version 2.0. All blood samples were collected 
from a superficial vein by trained phlebotomists and 
submitted to the blood bank department in 2 tubes, 
purple top vacutainer tube containing Di-potassium 
Ethylene Diamine Tetra Acetic Acid (K2 EDTA) 
anticoagulant and red top vacutainer tube 
containing clotted blood. Blood group testing was 
done by tube technique by a researcher and then 
redone by the senior technologist of blood bank to 
control bias.

1. ABO group (Forward Grouping) was determined 
by testing sample RBCs with Anti-A and Anti-B 
monoclonal antisera reagents. This was performed 
for detecting ABO antigens. Reverse grouping was 
performed by testing serum with known reagent A, 
B and O red blood cells (RBCs) for detection of 
expected reciprocal ABO antibodies.

2. When identified, ABO discrepancies were cate-
gorized into groups according to types and resolv-
ing by auto controls, reaction of serum with O 
reagent cells, variable  incubations  at variable 
temperatures (room temperature, 370C and 40C), 
increasing serum to cell ratio, saline replacement 
technique, pre-warm technique, red cell allo-anti-
body screening, identification and adsorption-elu-
tion techniques.

RESULTS

From various clinical specialties in Ziauddin Hospital, 
Karachi and other hospitals, total 1557 hospitalized 
patients (854 males and 703 females) were included 
for ABO blood group testing. The male to female 
ratio was 1.2:1 (Table 1) and age ranges from 9 
months to 92 years. ABO blood group discrepancies 
were detected in 18 patients out of 1557 (1.1%) 
(Table 2).  

TABLE 1: GENDER DISTRIBUTION OF INDIVIDUALS 
PRESENTED IN TERTIARY CARE HOSPITAL SCREENED 
FOR BLOOD GROUP TESTING

INTRODUCTION

Osteoporosis, earlier considered as a disease of old 
men, is beingincreasingly reported in younger men 
during the past few years1. Bone injuries and bone 
illnesses and perioperative complications including 

delayed fracture-healing are also frequently being 
reported in younger men. Low testosterone levels 
may lead to negative effects on the musculoskele-
tal system, they are associated with decrease in 
bone mineral density, leading to bone fragilityand 
its complications, especially in elderly men2.

Testosterone, secreted by the Leydig cells of the 
testis, is the primary circulating androgen. It is even-
tually converted to Estrogen by aromatase activity. 
Testosterone and dihydrotestosterone the more 
potent converted form of testosterone, are the 
biologically active forms which circulate in the 
blood bound to SHBG, albumin, or other proteins. 
The availability and circulation of these hormones is 
controlled by hypothalamic-pituitary feedback 
through FSH and LH hormones.3

Osteoporosis has massive impact on community 
health and quality of life.4 The health of the bones 
depends on physical activity, appropriate diet, 
lifestyle and the level of hormones in the body. 
Osteoporosis may be localized to certain bones or 
may involve the entire skeleton as a sign of meta-
bolic bone disease. It is characterized by increased 
porosity of the skeleton due to reduced bone miner-
al density.  Clinically, patients are generally 
unaware of their disease until they get a fracture of 
vertebra, hip or any other bone, hence the term 
‘the silent thief’ was coined. 5

Currently, it is now being recognized as a disease of 
both young and old men, with a prevalence of 4% 
to 6%.6 The difference in fracture incidence 
observed between men and women is due not only 
to a difference in their bone strength but also to the 
type and frequency of trauma experienced by men 
compared to women due to difference in life style.7

Testosterone, the major circulating androgen in 
men, is essential for the appropriate development 
and function of muscular tissue, bones, etc. Testos-
terone is a C19 steroid synthesized from cholesterol 
and secreted primarily from the testes. It binds with 
albumin and SHBG in the circulation and is irrevers-
ibly converted into 5-dihydrotestosterone (DHT) in 
peripheral tissues by the action of enzyme 5-reduc-
tase. Both DHT and Testosterone can activate the 
androgen receptor.8 The testosterone maintains 
cancellous bone mass and integrity by activating 
androgen receptor (AR), increases cortical bone 
size via stimulation of both longitudinal and radial 
growth. It has a biphasic effect on endochondral 
bone formation, stimulates endochondral bone 
formation at the start of puberty and induces epiph-
yseal closure at the end of puberty.9

This study was designed to determine the relation-
ship between osteoporosis and Testosterone levels 
amongst young males. 

METHODS

This study was designed as a cross sectional study, 
based on multistage sampling technique. The study 
site selected was Ziauddin Hospital Karachi. Patients 
were recruited from the free orthopedics camps 

arranged in different towns of Karachi. This 
cross-sectional study duration was February 2014 to 
April 2015. The study protocol was duly approved by 
Ziauddin University Ethics Review Committee. 

Free orthopedic camps in different towns of Karachi 
during 2014 were set up where males gathered to 
get free bone scan and free testosterone levels. A 
total of 1000 males, ±45 years old, were recruited 
after an informed signed consent.  The subjects’ 
information regarding diets, habits, medical & surgi-
cal history was obtained through interviewer admin-
istered questionnaire. 

The bone mineral density through Single x-ray 
absorptiometry was done on right foot heel of all 
987 subjects. The reason for selection bone density 
through heel scan device is that it is cost effective 
and secondly risk of bone loss or fracture in future 
can be established by this method. For maximum 
exposure, the participant placed his right foot on 
the moulded support plate. The BMD was recorded 
and expressed in grams per square centimeter 
(g/cm2).Out of 130 cases having T scores less than 
-2.5,

Testosterone test was done by using ELIZA (Solid 
phase, ligand–labeled competitive chemilumines-
cent enzyme immunoassay). Since there is diurnal 
variation in serum testosterone levels with peak 
levels seen in the morning following sleep, 3 samples 
at 0,15 and 30 minutes’ interval were collected and 
test was performed with Pooled serum.(0.5 
serum,stable for 7 days at 280C). The patient serum 
and ligand labeled testosterone are added to the 
test unit containing a bead coated with polyclonal 
rabbit anti-testosterone and incubated for 30 
minutes at 37◦C. Testosterone in the sample com-
pete with ligand labeled testosterone for antibody 
binding sites on the bead. Unbound material is then 
removed by a centrifugal wash. An Alkaline Phos-
phatase – labeled anti–ligand is added which is 
again incubated for 30 minutes. The unbound 
enzyme conjugate is removed by a centrifugal 
wash, substrate is added and incubated for 10 
minutes. The chemiluminescent substrate a phos-
phatase ester of adamantly dioxetane, undergoes 
hydrolysis in the presence of Alkaline Phosphatase 
to yield an unstable anion intermediate, which 
emits-light-photon which are measured by the 
luminometer is inversely proportional to the concen-
tration of testosterone.

Data was analyzed using SPSS version 20. Frequen-
cies and percentages were taken out for categori-
cal variables. For Numerical variables Mean and 
standard deviation were calculated. Chi Square 
test was used to find out association between cate-
gorical data. Independent t- test and ANOVA was 
applied to assess difference of means among 
groups. P value less than 0.05 was taken as signifi-
cant.

RESULTS

Out of 1000 recruited subjects a total of 987 subjects 
were finalized. Testosterone levels were measured in 
all osteoporotic and non-osteoporotic patients, as 
shown in Table 1.  

TABLE 1: COMPARISON OF TESTOSTERONE LEVELS IN 
OSTEOPOROTIC AND NON-OSTEOPOROTIC 
SUBJECTS

Testosterone levels were low in 359(36.4%) subjects 
normal levels in 628(63.6%). 

When osteoporosis was compared with testoster-
one deficiency, odds ratio came out to be 5.70 
(2.70-21.63). p-value was 0.00001 (win pepi version 
11.39).

A heel bone density scan was also conducted on 
each individual, patients with T-score ≥-2.5 on single 
x-ray absorptiometry (SXA), were selected as osteo-
porotic according to WHO criteria.   

Out of the 987 participants, 656 (65.6%) had a habit 
of walking or cycling as a part of daily routine 
whereas, 344 (34.4%) did not. Participants at young-
er age (less than 40 yrs.) were found active and less 
osteoporotic. The incidence of osteoporosis was 
observed in participants on the average at 45 years 
of age. 

Table 2: COMPARISON OF VARIABLES WITH OSTEO-
POROSIS

When the relationship of diet was assessed in associ-
ation with osteoporosis, it was found that out of a 
total 742 who were taking inappropriate diet, osteo-
porosis was found in 92.9% and out of the total 245 
taking appropriate diet only 7.1% were found to be 
osteoporotic. Physical activity was also found 
associated with osteoporosis, those who had high 

daily activity out of them only 21.2% had osteoporo-
sis compared to 78.8% cases of osteoporosis in 
people who had low physical activity. 

DISCUSSION

There have been considerable advances in the 
understanding of male osteoporosis, but still a 
number of unresolved issues are left. The hormonal 
level, states of mobility, lifestyle and diet are 
relatively concerned in the imbalances of bone 
turnover. Our study demonstrates a strong associa-
tion of low testosterone level with osteoporosis. It 
has been found that participants having low testos-
terone level 5.70 (CI-2.70-21.63) times more prone to 
develop osteoporosis at an early age compared to 
controls. Also observe that BMD is decreased, as 
from our data out of total number n=359 having low 
testosterone level, n=82 (22.8%) were osteoporotic. 

The most important circulating androgen in men is 
testosterone, it is necessary for the suitable develop-
ment and function of muscular tissue, bones, etc. 
Testosterone (T) is a C19 steroid synthesized from 
cholesterol and released primarily from the testes. It 
binds with albumin and sex hormone-binding globu-
lin (SHBG) in the circulation and is irreversibly 
converted into 5_-dihydrotestosterone (DHT) in 
peripheral tissues by the action of enzyme 5_reduc-
tase. Both DHT and T can activate the androgen 
receptor (AR).8

A comprehensive review on the function of andro-
gens, especially testosterone in maintaining bone 
health was done through compilation of data from 
studies at human, animal, and cellular level. The 
reviewers observed many important aspects. 
Testosterone is the major gonadal androgen in 
men, 95% of which is secreted by the testes. The 
measurement of Bone Mineral Density and fracture 
risk can determine the effects of testosterone on 
bone health in men. This effect of testosterone is 
accomplished through its direct or indirect action, 
preserving trabecular bone predominantly by 
decreasing osteoclastogenesis.2 The testosterone 
keep up cancellous bone mass, integrity by activat-
ing AR, increases cortical bone size via stimulation 
of both longitudinal and radial growth. It has a 
biphasic effect on endochondral bone formation. It 
stimulates endochondral bone formation at the 
start of puberty whereas induce epiphyseal closure 
at the end of puberty. The age-related decreased 
testosterone level contributes in degenerative disor-
ders disease of bone10 and raise the rate of bone 
remodeling by removing restraining effects on 
osteoblastogenesis and osteoclastogenesis.11 It 
produces a focal imbalance between resorption 
and formation by prolonging the lifespan of osteo-
clasts and shorten the lifespan of osteoblasts. Serum 
osteocalcin levels also decreased significantly in 
the men having low testosterone level. Osteocalcin 

is produced primarily by mature osteoblastic cells 
and osteocytes during bone formation and binds 
with the mineralized bone matrix.12,13 The RANKL 
activation is essential for the generation, survival 
and function of osteoclasts. Due to deficiency of 
sex steroid hormones RANKL is implicated in 
increased bone resorption.14

Unlike women, aging in men, is associated with 
strikingly rise in fracture threat. Men, especially are 
at higher risk of fractures when their testosterone is 
low and SHBG is high in the presence of low serum 
estrogen, yet the mechanism is not clear. However, 
researchers propose that the effect of estrogen is 
direct on the bone whereas, androgens indirectly 
exert anti-fracture influencethrough strengthening 
the skeletal infrastructure such as supporting muscle 
mass for better maneuverability15.

Osteoporotic fractures are a very major global 
health problem with an expanding prevalence 
which is associated with significant morbidity and 
mortality16. In men, the incidence of osteoporotic 
fractures increases exponentially later in their life 
and lead to serious life threatening disability and 
death episodes17. This is paralleled by decrease in 
their serum levels of testosterone18. In a previous 
study, low trauma fractures were observed in 155 
(15.5%) participants. Out of the 71% participants 
who were leading a non-activelife, a total of 
41(37%) of them were osteoporotic, however, 
among the rest of the 45 participants who were 
involved in walking, running or cycling only 8(13%) 
were osteoporotic19. Another study from Scotland 
observed a high rate of overall fractures in men 
from 15 to 49 years of age, showing males of this 
age range to be 2.9 times more at risk to sustain a 
fracture than females20. Other studies also highlight-
ed that before the age of 50 years, males are more 
susceptible to get a fracture than females21. Of 
these fractures, hip fractures in men have 31 
percent mortality rate compared to a rate of 17 
percent in women26. A study conducted in Lahore, 
Pakistan in 2011 reported that the overall incidence 
of osteoporotic fractures has shown a generally 
rising trendin direct relation with the increase in life 
expectancy. Osteoporotic fractures have been 
seen almost 10 or even 20 years earlier in Indian and 
Pakistani men and women as compared to their 
Caucasian counterparts22. The total disability-ad-
justed life years (DALYs) lost is 5.8 million annually 
due to osteoporosis. Of this number, 51% fractures 
occur in Europe and America alone23. Studies 
around the world suggest that androgens after 
aromatization in adipose or different tissues, 
influence bone either by direct interactions with 
androgen receptors (ARs), or through indirect bind-
ing to estrogen receptors (ERα and ERβ)2.

In a recent Indian study, 8.5% patients had osteopo-
rosis whereas 31.5% had osteopenia. The serum 
testosterone level was found low (<300 ng/dl) in 39 

(19.5%) subjects. Researchers observed a positive 
correlation between serum testosterone and base-
line BMD as well as a beneficial effect of androgen 
replacement therapy on BMD in patients with hypo-
gonadism24.

CONCLUSION

Osteoporosis was found to be significantly (p 
0.0001) associated with testosterone deficiency in 
the Pakistani population. For prevention of osteopo-
rosis and its complications it is essential that the 
optimal level of testosterone should be monitored 
and maintained by young and old men.
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TABLE  2: TOTAL FREQUENCY OF ABO DESCRIPENCIES 
IN TERTIARY CARE HOSPITAL IN  KARACHI

Four groups of ABO discrepancies were present. 
Most common one was group I discrepancies 
which had 12 out of 18 Patients (66.7%). Group II 
discrepancies had 2 out of 18 patients (11.1%). 
Group III discrepancies had 1 out of 18 patients 
(5.5%) and Group IV discrepancies consisted of 3 
out of 18 patients (16.7%) (Table 3).

TABLE 3: VARIOUS GROUPS OF ABO DISCREPANCIES

DISCUSSION

Very few studies have been published concerning 
the analysis of frequency of ABO discrepancies due 
to the lack of data regarding frequencies of ABO 
discrepancies in Pakistan’s blood bank centers.

This study was a possible effort for the evaluation of 
frequency of ABO discrepancies by meeting the 
required criteria as per international guidelines. The 
overall incidence of ABO discrepancies in a tertiary 
care hospital of Karachi was 1.1% (Table 2) which 
was much larger than those studies reported in 
other regions of the world. In this study, I excluded 
technical errors which occur during testing and I 
addressed frequency of ABO discrepancies in its 
various groups from group I to IV.2 

Bashawri et al. studied analysis of ABO discrepan-
cies in the Middle East, Saudi Arabia. In that particu-
lar study frequency of ABO discrepancies ranged 
from 0.05 to 0.09% which was very small in contrast 
to my study. This could be due to the large sample 
size i.e. 549,229 and more positive cases i.e. 261. 
Furthermore, Bashawri also included technical errors 
such as phlebotomical and handling errors of blood 
group testing. In his study he did not categorize 
groups of ABO discrepancies although he did 
include causes of ABO discrepancies. The most 
common cause of ABO discrepancies in that study 
was ABO subgroups and alloantibodies which were 
81.6%. Second most common cause was because 

of technical errors i.e. around 18.4%. This frequency 
is a little bit similar to my own as my study showed 
the most common group of ABO discrepancies was 
Group I. 

Chiaroni et al. analyzed frequency of ABO discrep-
ancies in 35 French hospitals and he found 0.03% of 
frequency of ABO discrepancies which is similar to 
Bashawri et al. study but again very smaller value 
than my study. In that study he also included techni-
cal errors and the most common cause was clerical 
errors and phlebotomical errors. He also included a 
large sample size i.e. 407,769 as compared to my 
study i.e. 1557. 

CONCLUSION

Forward and reverse groupings play a vital role to 
assigning the correct ABO blood group to an 
individual.  ABO discrepancies in which forward and 
reverse grouping are not matched to each other 
can cause fatal transfusion reactions. Therefore, it is 
necessary that the correct blood product is trans-
fused to save a life. Thus, reverse group test should 
be strictly adopted by every recognized blood 
bank and transfusion services as a routine practice 
for patient’s saving life.
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VARIOUS GROUPS OF 
ABO DISCREPANCIES    N-18   %

GROUP I      12    66.7

GROUP II      2    11.1

GROUP III      1    5.5

GROUP IV      3    16.7

PARAMETERS     N    %
TOTAL PATIENTS     1557   -
ABO DISCREPANCIES   18    1.1
(POSITIVE CASES)
ABO DISCREPANCIES   1539   98.9
(NEGATIVE CASES)
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INTRODUCTION

About 400 blood group antigens have been report-

ed inside a human body, in which ABO and Rh 
systems are recognized as the most significant 
ones.1 There are two components of ABO blood 

grouping; forward and reverse grouping.2 To detect 
ABO antigens on red cells, forward grouping is 
performed using commercially available monoclo-
nal anti-A and anti-B antisera. To detect the 
presence or absence of anti-A and anti-B antibod-
ies in the serum, reverse grouping is done using red 
cell reagents of known ABO groups.  Reverse group-
ing is performed to verify the results of forward 
grouping. When sudden reactions appear in the 
forward and reverse grouping, assigning of a true 
blood group becomes difficult. This is referred as an 
ABO discrepancy2,3.

The frequency of ABO discrepancies ranges from 
0.05% to 0.09%4.  ABO Discrepancies are divided into 
four major types: Group I, II, III and IV.  Unexpected 
reactions in the reverse grouping due to the missing 
antibodies are labeled as Group I discrepancies. 
Discrepancies are associated with missing antigens 
in forward blood group testing. Group III discrepan-
cies occur due to abnormalities present either in the 
plasma or proteins and group IV discrepancies 
occur due to miscellaneous problems2.

The aim of detection and resolution of ABO discrep-
ancies is to make sure that correct blood group 
label to an individual and safe blood product is 
transfused. Errors in ABO testing i.e. either forward or 
reverse grouping occur as a result of assigning a 
wrong ABO group to the individual 4.  A wrong trans-
fusion of a mismatched blood group can be lethal 
and causes significant transfusion reactions5,8.

There is paucity of data regarding frequency and 
various types of ABO discrepancies in our popula-
tion. This is because reverse grouping is not routinely 
performed in all the blood banks of Pakistan. Since 
there is no local data available regarding various 
types of ABO discrepancies therefore, this prospec-
tive study sets out to evaluate the frequency of ABO 
discrepancies and its types in the individuals 
presenting to a blood bank in a tertiary care center 
of Karachi enabling comparison of data with the 
western world. Thereby, appropriate measures 
could be taken to minimize ABO discrepancies.

METHODS

This study was conducted at the Blood Bank of Dr. 
Ziauddin Hospital, North Nazimabad and Clifton 
Campuses Karachi Pakistan. 

All procedures performed in this study involving 
human participants were in accordance with the 
ethical standards of the institutional and/or national 
research committee and with the 1964 Helsinki 
declaration.

A total of 1522 samples were included and 
neonates and infants up to the age of 6 months 

were excluded. This is a cross-sectional descriptive 
type study. Statistical analysis was done through 
SPSS version 2.0. All blood samples were collected 
from a superficial vein by trained phlebotomists and 
submitted to the blood bank department in 2 tubes, 
purple top vacutainer tube containing Di-potassium 
Ethylene Diamine Tetra Acetic Acid (K2 EDTA) 
anticoagulant and red top vacutainer tube 
containing clotted blood. Blood group testing was 
done by tube technique by a researcher and then 
redone by the senior technologist of blood bank to 
control bias.

1. ABO group (Forward Grouping) was determined 
by testing sample RBCs with Anti-A and Anti-B 
monoclonal antisera reagents. This was performed 
for detecting ABO antigens. Reverse grouping was 
performed by testing serum with known reagent A, 
B and O red blood cells (RBCs) for detection of 
expected reciprocal ABO antibodies.

2. When identified, ABO discrepancies were cate-
gorized into groups according to types and resolv-
ing by auto controls, reaction of serum with O 
reagent cells, variable  incubations  at variable 
temperatures (room temperature, 370C and 40C), 
increasing serum to cell ratio, saline replacement 
technique, pre-warm technique, red cell allo-anti-
body screening, identification and adsorption-elu-
tion techniques.

RESULTS

From various clinical specialties in Ziauddin Hospital, 
Karachi and other hospitals, total 1557 hospitalized 
patients (854 males and 703 females) were included 
for ABO blood group testing. The male to female 
ratio was 1.2:1 (Table 1) and age ranges from 9 
months to 92 years. ABO blood group discrepancies 
were detected in 18 patients out of 1557 (1.1%) 
(Table 2).  

TABLE 1: GENDER DISTRIBUTION OF INDIVIDUALS 
PRESENTED IN TERTIARY CARE HOSPITAL SCREENED 
FOR BLOOD GROUP TESTING
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TABLE  2: TOTAL FREQUENCY OF ABO DESCRIPENCIES 
IN TERTIARY CARE HOSPITAL IN  KARACHI

Four groups of ABO discrepancies were present. 
Most common one was group I discrepancies 
which had 12 out of 18 Patients (66.7%). Group II 
discrepancies had 2 out of 18 patients (11.1%). 
Group III discrepancies had 1 out of 18 patients 
(5.5%) and Group IV discrepancies consisted of 3 
out of 18 patients (16.7%) (Table 3).

TABLE 3: VARIOUS GROUPS OF ABO DISCREPANCIES

DISCUSSION

Very few studies have been published concerning 
the analysis of frequency of ABO discrepancies due 
to the lack of data regarding frequencies of ABO 
discrepancies in Pakistan’s blood bank centers.

This study was a possible effort for the evaluation of 
frequency of ABO discrepancies by meeting the 
required criteria as per international guidelines. The 
overall incidence of ABO discrepancies in a tertiary 
care hospital of Karachi was 1.1% (Table 2) which 
was much larger than those studies reported in 
other regions of the world. In this study, I excluded 
technical errors which occur during testing and I 
addressed frequency of ABO discrepancies in its 
various groups from group I to IV.2 

Bashawri et al. studied analysis of ABO discrepan-
cies in the Middle East, Saudi Arabia. In that particu-
lar study frequency of ABO discrepancies ranged 
from 0.05 to 0.09% which was very small in contrast 
to my study. This could be due to the large sample 
size i.e. 549,229 and more positive cases i.e. 261. 
Furthermore, Bashawri also included technical errors 
such as phlebotomical and handling errors of blood 
group testing. In his study he did not categorize 
groups of ABO discrepancies although he did 
include causes of ABO discrepancies. The most 
common cause of ABO discrepancies in that study 
was ABO subgroups and alloantibodies which were 
81.6%. Second most common cause was because 

of technical errors i.e. around 18.4%. This frequency 
is a little bit similar to my own as my study showed 
the most common group of ABO discrepancies was 
Group I. 

Chiaroni et al. analyzed frequency of ABO discrep-
ancies in 35 French hospitals and he found 0.03% of 
frequency of ABO discrepancies which is similar to 
Bashawri et al. study but again very smaller value 
than my study. In that study he also included techni-
cal errors and the most common cause was clerical 
errors and phlebotomical errors. He also included a 
large sample size i.e. 407,769 as compared to my 
study i.e. 1557. 

CONCLUSION

Forward and reverse groupings play a vital role to 
assigning the correct ABO blood group to an 
individual.  ABO discrepancies in which forward and 
reverse grouping are not matched to each other 
can cause fatal transfusion reactions. Therefore, it is 
necessary that the correct blood product is trans-
fused to save a life. Thus, reverse group test should 
be strictly adopted by every recognized blood 
bank and transfusion services as a routine practice 
for patient’s saving life.
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INTRODUCTION

The Papanicolaou test which is also termed as “Pap 
test”, “cervical smear”, “Pap smear”, or “smear 
test” is test used for screening. It helps in identifying 
the potentially precancerous and carcinomatous 
processes at the alteration phase in reproductive 
system of the females which are usually caused by 
sexually transmitted Human Papilloma Viruses 
(HPV). The uncommon outcomes are repeatedly 

tracked up by the subtler investigative technique. 
Pap test remains a widely used effective investiga-
tive tool for early detection of precancerous and 
cervical carcinomas1. Furthermore, this test can also 
perceive endocervix infections and its abnormali-
ties.

In case of abnormality, close monitoring is recom-
mended and detailed examination of the cervix by 
colposcopy could be recommended. The patient 

can be referred for “HPV DNA testing”, which can 
serve as an aide to “Pap testing”.1 The guidelines 
used to screen women may vary one state to other 
state. However, usually screening start from the age 
of twenty or twenty-five years and last still round the 
age of fifty or sixty years.2

According to the literature the accuracy of 
conventional cytology report shows sensitivity-72% 
and specificity-94%.3 Other studies on the accuracy 
of liquid-based-monolayer cytology report shows 
sensitivity 61% 4 to 66% 3 and-specificity 82%4 to 91%.3

The Bethesda system is used in case of abnormal 
results. It consists of “Squamous cell abnormalities” 
(SIL) which includes “atypical squamous cells of 
undetermined significance” (ASCUS), “atypical 
squamous cells – cannot exclude HSIL” (ASC-H), 
“low grade squamous intraepithelial lesion” (LGSIL 
or LSIL), “high-grade squamous intraepithelial 
lesion” (HGSIL or HSIL), and “Squamous cell carcino-
ma”. Glandular epithelial cell abnormalities include 
“atypical Glandular Cells not otherwise speci-
fied”(AGC or AGC-NOS).5 The abnormalities of 
endometrial and endocervical can also be diag-
nosed, a number of infectious processes, herpes 
simplex virus, including yeast and trichomoniasis. 
Though, it is not very sensitive indistinguishing these 
infections, there for a negative Pap does not mean 
no infection.

The rationale of the study was to determine the 
cervical cytological pattern of various cervical 
smear abnormalities at our tertiary care center in 
urban setting of our country, to find out the preva-
lence of epithelial cell abnormalities and to study 
the accuracy of Pap smear test by correlating with 
histopathology. In our country, exact frequency of 
cytological findings according to age is not known. 
The proper screening program is not implemented 
for our population, while the opportunistic contact 
of women to the doctor can be utilized to screen 
these females. 

METHODS

This cross-sectional study was carried out at Depart-
ment of Gynecology and Obstetrics, Ziauddin 
University and Hospitals from April to September 
2016. After approval from the ethical Review com-
mittee (ERC) of Ziauddin University Hospital, Karachi, 
A total of 370 eligible women age 18-65 years, 
sexually active and fulfilling the inclusion criteria 
were included. Those women who were pregnant, 
refused to participate, had normal pap smear or 
active vaginal bleeding were excluded.

After taken informed consent Pap smear was taken 

in OPD by GYNE residents in dorsal position after 
asking patient to empty urinary bladder, cervix was 
visualized with help of cuscos speculum pap smear 
was taken with Ary’sspectula from transformation 
zone of cervix sample was spread on glass slid that 
was fixed stored and transported in 95% ethyl alco-
hol bottle, samples were labeled with MR number 
name was optional. Then reports were checked 
and documented on Performa.

Data were analyzed using SPSS version 20.0. 
Descriptive analysis was performed for continuous 
and categorical variables. Data on continuous 
variables like age, parity, sexual debut since  were 
presented to mean +SD. Categorical variables like 
atypical squamous cells of undetermined signifi-
cance (ASC-US), atypical squamous cells-cannot 
exclude HSIL (ASC-H), low-grade squamous intraep-
ithelial lesion (LGSIL), high-grade squamous intraepi-
thelial lesion (HGSIL), Squamous cell carcinoma, 
and atypical epithelial Glandular Cells not other-
wise specified (AGC) like Squamous cell presented 
as percentages. Confounding variables were 
controlled by stratification at the time of analysis.

RESULTS

In this study the mean age of the women was 39.5 
±12.9years. There were 215 (58.1%) patients with ≤40 
years of age while 155 (41.90%) patients with >40 
years of age. Mean parity of the patients was 2.5 
±1.5. There were 118 (31.9%) primiparas, 211 (57%) 
multiparas and 41 (11.1%) grand multiparous 
patients. The mean sexual debut of the patients was 
10.0 ±9.8 years. Majority of the patients had sexual 
debut since ≤10 years (n=219, 59.2%) while in 151 
(40.8%) patients >10 years since sexual debut was 
observed. In 233 (63%) patients no miscarriage 
occurred, while in 91 (24.6%) patients one time and 
in 46 (12.4%) patients more than two times miscar-
riage occurred (Table 1).

Squamous cell carcinoma and Intraepithelial lesions 
were not found (0%) in enrolled women in this study. 
Atypical squamous cell carcinoma-cannot exclude 
HSIL was observed in 1 (0.3%), Low grade squamous 
intraepithelial lesions in 2 (0.5%), High grade squa-
mous intraepithelial lesions in 1 (0.3%) while Atypical 
glandular cells not otherwise specified was also 
observed in 1 (0.3%) patients (Table 2).

The comparison was done to see the association of 
cytological findings with baseline characteristics of 
the patients. Atypical squamous carcinoma cells 
were not significantly associated with the women 
age, parity, sexual debut and miscarriages. Results 
are shown in Table 3. 

DISCUSSION

This study was conducted with the aim to determine 
the cytological findings in Pap smear in individuals in 
between 18 to 65 years of age group. In this study 
the mean age of the patients was 40 years. More-
over, the majority of the patients were in reproduc-
tive age, i.e. less than equal to 40 years age group. 
Somewhat alike age distribution was also reported 
in other studies.6-9

 In a study conducted by Bal et al.11 majority of the 
women were presented in 31-40 years of age 
group. Another study conducted from Pakistan has 
reported the mean age of women as 55 years. The 
status of sexual debut in this study was ranged from 
1 year to 51 years. Majority of the patients had less 
than 10 years of sexual debut. The multiparous 
status was found higher in this study followed by 
primiparas. A total of 11 women with grand multipa-
rous were also presented in the study. Similarly, the 
preponderance of multiparity was also reported in 
the study of Bukhari et al.8

Furthermore, the author also reported the higher 
frequency of early marriage as well.8

Cytological findings of our study have shown that 
none of the patients were presented with squamous 
cell carcinoma and Intraepithelial lesions. However, 
atypical squamous cell carcinoma-cannot exclude 
HSIL, high grade squamous intraepithelial lesions 
and atypical glandular cells not otherwise specified 
was found in one patient each whereas low grade 
squamous intraepithelial lesions were found in two 
patients. This finding also matched with the findings 
of a study in which low-grade squamous cell 
intraepithelial lesions was found higher followed by 
high-grade squamous cell intraepithelial lesions. 
However, contrary to our results, squamous cell 
carcinoma was also found in their study with the 
percentage of 13.7%.8 In another study, low grade 
squamous intraepithelial lesion was found in eight 
patients whereas atypical squamous cells of unde-
termined significance were observed in one 
patient.6, 10, 11  

Our study are also in accordance with the findings 
of Patel et al.12 and Anuradha et al.13 Few studies 14-16 
have reported a lower rate for squamous intraepi-
thelial lesion. 

The comparison of age and sexual debut duration 
with cytological findings in our study showed that 
positive atypical squamous cell carcinoma-cannot 
exclude HSIL, low grade squamous intraepithelial 
lesion and atypical glandular cells not otherwise 
specified was found in women with reproductive 
age group (≤40 years age) while high grade squa-
mous intraepithelial lesion was found in older (>40 
years age) women.16 

The comparison of parity status showed that atypi-
cal squamous cell carcinoma-cannot exclude HSIL 
was found positive in one woman with multiparous 
and one woman with grand multiparous status, 
while low grade squamous intraepithelial lesion and 
high grade squamous intraepithelial lesion was 
found positive in multiparous women only, i.e. n=2 
and 1, respectively. Atypical glandular cells not 
otherwise specified were found positive in one 
primipara’s woman only.17-20

In our study, although more than one miscarriages 
were found less than 46 (12.4%) as compared to 
only one miscarriage (n=91, 24.6%) and none 
miscarriage (0%). When compared with cytological 
findings, women having more than one miscarriage 
were significantly more likely to have atypical squa-
mous cell carcinoma-cannot exclude HSIL. One 
patient with atypical glandular cells not otherwise 
specified had no miscarriage history while high 
grade squamous intraepithelial lesion and low 
grade squamous intraepithelial lesion had one 
miscarriage history each. LSIL and HSIL on cytology 
found to be more prevalent in patients who started 
sexual activity before 20 years of age.21-25

Miscarriage was the only variable found statistically 
significant with atypical squamous cell carcino-
ma-cannot exclude HSIL while other variables were 
insignificantly association with cytological findings. 

CONCLUSION

Cervical cancer is a non ignoring source of death in 
Pakistan. Our study shows a comparatively low 
frequency which is comparable to that of devel-
oped world. Pap smear testing is easy, very useful, 
harmless and very economical method to detect 
pr-invasive cervical epithelial lesions. Government 
needs to implement in public and private hospitals 
on routine basis.  Woman of above 30 years of age 
must be subjected to Pap smear and this must be 
continued even in post-menopausal period to 
detect abnormality timely. The purpose of our study 
is that there is requirement to conduct more 
researches to estimate the outline of cervical cyto-
logical abnormalities along with detection of 
frequent HPV strains in our setup, and this informa-
tion can be helpful for prevention of HPV infections 
whichever by vaccines or possible targeted treat-
ment.
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