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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.

REFERENCES

1. Pietschmann P, Rauner M, Sipos W, 
Kerschan-Schindl K. Osteoporosis: An Age-Related 
and Gender-Specific Disease – A Mini-Review. 
Gerontology 2009;55:3–12.
2. Mohamad NV, Soelaiman IN, Chin KY. A concise 
review of testosterone and bone health. Clin Interv 
Aging 2016;11:1317-24.
3. Almeida M, Laurent MR, Dubois V, Claessens F, 
O'Brien CA, Bouillon R, Vanderschueren D, Manola-
gas SC. Estrogens and Androgens in Skeletal Physiol-
ogy and Pathophysiology. Physiol Rev 2017; 97(1): 
135–87.
4. Goltzman David, (2008). Largest ever Canadian 
study on osteoporosis informs health policy: June 18, 
2008 - 04:49 in Health & Medicine.
5. Dana Jacobs-Kosmin, MD. (2011), Osteoporosis 
Treatment & Management Available from: http://e-
medicine.medscape.com/article/330598-overview 
6. JW Vonda. Osteoporosis in Men. J Am Acad 
Orthop Surg 2006;14:347-53.
7. Campion JM, Maricic MJ, Osteoporosis in Men.  
Am Fam Physician 2003;67(7):1521-26.
8. Vanderschueren D, Vandenput L, Boonen S, 
Lindberg MK, Bouillon R, Ohlsson C. Androgen and 
Bone. Endocr Rev 2004, 25(3):389–425.
9. B. C. J. van der Eerden M. Karperien J. M. Wit. 
Systemic and Local regulation of the growth plate. 
Endocr Rev 2003;24(6):782–801. 
10. Tenover JS. Effects of testosterone supplementa-
tion in the aging male. J Clin Endocrinol 
Metab1992;75(4):1092-8.
11. Daniell HW. Osteoporosis after Orchiectomy for 
Prostate Cancer. J Urol 1997;157(2):439-44.
12. Kasai R, Bianco P, Robey PG, Kahn AJ. Produc-
tion and characterization of an antibody against 
the human bone GLA protein (BGP/osteocalcin) 
propeptide and its use in immunocytochemistry of 
bone cells. Bone Miner 1994;25(3):167-82.
13. Hauschka PV, Wians FH Jr. Osteocalcin‐hydroxy-
apatite interaction in the extracellular organic 
matrix of bone. Anat Rec 1989;224(2):180-8.
14. Vanderschueren D, Laurent MR, Claessens F, 

PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2018, VOL. 7 (04)

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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ABSTRACT
 
Background: A lung abscess is characterized by a necrotic lesion with marked cavitation and exudate 
within the lung parenchyma. The objective of this study was to identify the most common causative agent 
of lung abscess within our target population. 

Methods: Retrospective data from two consecutive years was obtained from the pulmonology department 
at Jinnah Postgraduate Medical Centre, one of Pakistan’s largest public hospitals. A total of 41 cases of lung 
abscess were identified on the bases of clinical, radiological and microbiological evidence. These cases 
were then analysed to establish a link between the incidence of abscess and key factors such as the most 
common causative organism, the correlation of age and gender and the location within the lung parenchy-
ma. 

Results: Sputum for routine culture and sensitivity (C/S) showed Pseudomonas Aeruginosa (29.3%) as the 
most common causative organism. Correlation between abscess and risk factors such as history of smoking 
(65.9%), poor oral hygiene (56.1%), diabetes (43.9%) and alcoholism (14.6%) have been discussed and com-
pared to previous publications. The frequency of common symptoms such as productive cough (90.2%), 
fever (82.9%) hemoptysis (58.5%) and clubbing of fingers (46.3%) have been analysed and a contrast is 
drawn in some instances between our obtained values and pre-existing data. The most common site of 
involvement is the lower lobe of the right lung (51.2%).

Conclusion: Pseudomonas Aeruginosa was found to be the most common causative bacteria within the 
population for lung abscess while smoking was shown to be the most common risk factor.
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INTRODUCTION

By definition, a lung abscess is an area of localized 
destruction of lung parenchyma with opacity and 
an air fluid level visualized on a chest radiograph1. It 
is characterized by a pus-filled necrotic lesion with 
marked cavitation of at least 2 cm13. Before the 
advent of antimicrobials, the mortality of patients 
having lung abscesses was about one third of all 
diagnosed cases2.The earliest classical studies on 
lung abscess development were performed by 
David Smith30 in the 1920’s and have since paved 
way for many studies leading to a better under-

standing of the clinical presentation, risk factors and 
etiology of a lung abscess.

Previously identified predisposing risk factors that 
contribute to the formation of lung abscesses are 
dental infections, drug abuse, alcoholism, diabetes, 
elderly, convulsions, malnutrition, corticosteroid 
therapy, GERD, immunosuppressant therapy, bron-
chial obstruction, coughing disorders and 
comas17-19. Diminished clearance mechanisms of 
the respiratory tract along with the volume and 
frequency of aspiration are also well known risk 
factors14. Early signs and symptoms of a lung 

abscess cannot be easily differentiated from those 
found in pneumonia. These signs include fever, 
night sweats, cough, shivering, weight loss, 
dyspnea, chest pain and fatigue. Later signs 
include productive cough with haemoptysis and 
clubbing of the fingers23.

 For many decades, anaerobic bacteria were the 
dominant microbes found in a lung abscess15 but 
now, over 90% of cases are diagnosed with polymi-
crobial infections16. The most commonly isolated 
bacteria in lung abscesses are usually the 
gram-negative anaerobes (Bacteroidesfragilis, 
Fusobacterium Capsulatum and Necrophorum) 
and gram positive anaerobes (Peptostreptococci 
and microaerophillic streptococci). Aerobic bacte-
ria also isolated include Staph aureus, strep pneu-
monia (and pyogenes), Klebsiella pneumonia, 
Pseudomonas Aerigunosa, H. Influenza, Aciteno-
bacterspp, E. coli and Legionella20-22.

Due to the recent advancements in antimicrobial 
therapy, many excellent drug choices are available 
to treat lung abscesses today. The prognosis is highly 
dependent on the initial therapy; however the 
outcome remains poor in elderly, malnourished, 
debilitated and diabetic patients3. Prognosis was 
also shown to be poor in patients with a large lung 
abscess, when an abscess is located in the right 
lower lobe and when patients are infected with 
Pseudomonas aerigunosa, Staphylococcus aureus 
and Klebsiella Pneumoniae3.

METHODS

A retrospective study was conducted in the Depart-
ment of Pulmonology at Jinnah Postgraduate Medi-
cal Centre, in Karachi, Pakistan. The past records of 
the department were reviewed to extract data of 
two consecutive years, after which a total of 41 
cases were diagnosed with having lung abscesses. 
These cases were included in the study based on 
clinical, radiological and microbiological evidence. 
Patient history of relevant risk factors, that could be 
directly causative of the abscess (i.e. Tuberculosis, 
smoking, poor oral hygiene, diabetes, malignancy, 

sinusitis and pneumonia) were also taken into 
account while evaluating the collected data. The 
presentation of clinical symptoms (i.e. cough, fever, 
haemoptysis and clubbing along with lung and 
lobar involvement) were studied as well. The retro-
spective results of routine culture and sensitivity 
(C/S) were obtained previously by carrying out Acid 
Fast Bacilli (AFB) smear along with gram stain of 
sputum and blood, and sputum. 

      
RESULT

In this study, the ratio of males to females with lung 
abscesses was found to be 2.73:1.Out of the 41 
patients taken into consideration, 73.2% were males 
and 26.8% were females. Distribution of age group 
varied from 16 to 86and the mean age of the 
patients was calculated to be 44.10±15.90. The most 
affected age group was found to be between 
41-60 years (51.2%) followed by 20-40 years (29.3%).

TABLE 1: AGE DISTRIBUTION OF LUNG ABSCESS 
PATIENTS

Of all the Microbiological diagnostic tests 
performed, blood cultures were found to be the 
least sensitive (80.5% of the cases revealed no 
growth of any organisms. Other diagnostic tests 
such as sputum gram staining indicated the 
presence of Gram negative rods and Gram positive 
cocci in 36.6% of all cases. The Acid Fast Bacilli (AFB) 
smear test was positive in 22% of the 41 cases. 
Sputum for routine culture and sensitivity (C/S) was 
done and Pseudomonas Aeruginosa was found to 
be the most common organism (in 29.3% of all 
cases). 

When the presenting symptoms of all the cases 
were taken into consideration, 90.2% of the patients 

presented with productive cough and 82.9% of all 
patients also presented with fever.

A radiological investigation of all the cases 
revealed that bilateral lung involvement was 

common and the most common site of involvement 
of a lung abscess is the lower lobe of the right lung. 

An assessment of predisposing factors showed that 
poor oral hygiene was a possible common cause. 
Some history of smoking (past or current) and a 
history of alcoholism have also been correlated with 
the formation of lung abscess. An investigation of 

chronic diseases revealed that from the 41 patients 
assessed, Diabetes and tuberculosis were common 
while sinusitis, Pneumonia and a history of malignan-
cy were also associated with lung abscess patient.

DISCUSSION

Lung abscess can be classified based on certain 
factors such as duration (less than 6 weeks is consid-
ered acute and more than 6 weeks is considered 
chronic)23. Another means of classifying a lung 
abscess is by etiology: Lung abscesses can be 
primary due to aspiration of oropharyngeal secre-

tions, necrotizing pneumonia and immunodeficien-
cy; or secondary due to some bronchial obstruc-
tion, hematogenic dissemination, and spread of 
infection from the mediastinum (or subphrenium) or 
because of a coexisting lung disease15. The mecha-
nism of formation of a lung abscess is either bron-
chogenic (the major mode being aspiration of 
microbes from the oral cavity) or hematogenic 

(disseminated from another infected site) 15. 

After analysis of the data obtained in this study, the 
male to female ratio of patients with lung abscesses 
was found to be 2.73:1, which is similar to the 3.5:1 
ratio found in previous literature 6. The mean age of 
patients was calculated as being 44.10±15.90, 
which is quite similar to the age groups observed by 
Bhattacharyya (45.15 years)1 and Hirshberg (52 
years)3. According to Takeshi Mori the incidence of 
lung abscess is greater in the age group of 40-60 
years4, similarly in our research the most affected 
age group was found to be between 41-60 years. 
Other studies have also observed this age group as 
being more affected than others1.

The observed site of lung involvement was consis-
tent with existing literature. Therefore, the most com-
monly involved site was the lower lobe of the right 
lung, present in 51.2% of cases. This data is similar to 
the 64.5 % involvement of the right lung and 35.5% 
of the left in a study by Hardy and Hagan8, 73% and 
27% involvement of the right and left respectively in 
a study by Schweppe9 and 81 (67.5%) and 36 (30%) 
involvement of the right and left lungs respectively 
in a study by Bhattacharyya 1. 

In the initial stages of disease, lung abscess presents 
with chills, fever, fatigue, chest pain and cough that 
is often non-productive. With progression of the 
disease the cough may be accompanied with 
blood and in chronic cases clubbing of the fingers23.

The most common presenting symptom was puru-
lent cough, noted in 90.2% followed by fever in 
82.9%, matching with previously seen patterns1, 6. 
Our study showed that 58.5% of the patients had 
hemoptysis. Older studies1,6 showed that 38.3% and 
34% of the cases presented with hemoptysis.

The frequency of clubbing in our study was 46.3% 
which was lower than in previous literature, showing 
statistics of 68.5% and 78% 1,6. Digital clubbing 
presents bilaterally and is usually painless, and unno-
ticed by the patient. This is a strong indicator of 
chronic illness and is most predictive of underlying 
pulmonary diseases including lung abscess26. It is 
thought to be caused by platelet-derived growth 
factor and vascular endothelial growth factor 
although the exact pathophysiology is yet to be 
discovered27. 

History of smoking was identified as the most import-
ant risk factor for lung abscess, with 65.9% of the 
patients being smokers. As per published data from 
a study in Japan12, 75% of the patients were found 
to be smokers, as compared to 57.5% of the patients 
being smokers in a study in India1 and 57% in a study 
in Taiwan11. Diabetes Mellitus is also a noticeable 
predisposing factor for lung abscess in our study, 
with 43.9% of the subjects suffering from it, just as it 
has been established as an important risk factor in 

several previously published studies11, 12, 13. Poor Oral 
hygiene was noticed in 56.1% in our study, which is 
comparatively lower than the 64% seen in the study 
by Bhattacharyya1. History of Tuberculosis was 
found positive in 39% of the patients, whereas history 
of sinusitis was evident in 26.8%. Previously alcohol 
intake has been correlated with a decrease in 
alveolar macrophage activity7 and heavy drinking 
has been strongly associated with causing lung 
infections24. History of alcohol was found in about 
14.6% of the cases in this study in contrast to 18.5% 8, 
22.5% 9 and 33% 10 which was noted in various other 
studies. This value may be a limiting factor due to 
the social stigma associated with consumption of 
alcohol in our society, and the consequent hesita-
tion in disclosing alcohol related history.   

A deep inquiry on the subject has revealed that 
Mycobacterium spp, Aspergillus, Cryptococcus, 
Histoplasma, Blastomyces, Coccidioides, Entamoe-
ba histolytica, Paragominus westermani are all 
known causative pathogens for lung abscesses 25. In 
this study the most common organism on sputum 
culture and sensitivity was found to be Pseudomo-
nas Aeroginosa with a 29.3% positive result contrary 
to other studies, where Klebsiella pneumonia has 
been found to be the most common cause of lung 
abscesses 10. Affecting the right lung more than the 
left 1, 5, 6.

Initial management is carried out using broad spec-
trum antibiotics for the treatment of lung abscess. If 
there is no response to the drug therapy, then surgi-
cal or percutaneous drainage is often carried out 28. 
Actinomyces and Nocardiaasteroides are also 
known etiological pathogens but they require a 
longer duration (6 months) of antibiotic administra-
tion 25.

A lung abscess often forms as a consequence of 
aspiration of anaerobes, resulting in aspiration 
pneumonitis which eventually progresses to an 
abscess due to tissue necrosis. Periodontal disease, 
oropharyngeal infection and tricuspid valve endo-
carditis can lead up to the development and 
formation of lung abscess29. Smoking has been 
highlighted by our data as the most concerning risk 
factor for lung abscess in the setting of a tertiary 
care public hospital. To prevent the occurrences of 
this potentially fatal disease, careful attention must 
be paid to the minimization of aspiration. This can 
be achieved by carrying out various precautionary 
measures in a medical setup such as maintaining 
the reclined angle of patients who are at risk at 
30°.Immediate intubation should be considered in 
patients who are likely to aspirate by coughing or 
recurrent gag reflex29. Infection by anaerobes can 
also be avoided by paying more attention to and 
creating awareness about oral hygiene and the 
associated dangers with lack thereof.

CONCLUSION

The occurrence of lung abscess in our target popu-
lation has shown the greatest association with Pseu-
domonas Aeruginosa, preexisting diseases such as 
diabetes and the presence of signs and symptoms 
such as clubbing. Further inquiry of recurrence 
within this population could help identify preventa-
tive factors that can reduce incidence and 
decrease mortality from lung abscess. 
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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.

REFERENCES

1. Garg P, Upadhyay S, Chufal SS, Hasan Y, Tayal I. 
Prevalence of blood groups and Rh groups in blood 
donors: A study from a tertiary care teaching hospi-
tal of Kumaon region of Uttarakhand. J Cinic Diag-
nostic Res 2014;8(12).
2. Harmening DM. Modern blood banking and 
transfusion practices. The ABO blood group system. 
Philadelphia: F.A Davis; 2005;109-29.
3. Sapanara NL, Swami V, Besa EC. Aberrant blood 
grouping results in a patient with splenomegaly and 
thrombocytopenia. Lab Med 2004;35(9):538-41. 
4. Bashawri L. AlHulaimi R, Qutub H. Analysis of ABO 
discrepancies at a University Hospital, Al-khobar, 
Saudi Arabia. Bahrain Med Bul 2009;31(4).
5. Chaudhari CN, Misra RN, Nagpal AK. Transfusion 
in blood group A2B with anti A1 recipient. Med J 
Armed Forces India 2008; 64(4): 371–2.
6. Olsson ML, Irshaid NM, Maaf BH, Hellberg A, 
Moulds MK, Sareneva H, et al. Genomic analysis of 
clinical samples with serological ABO blood group 
discrepancies: identification of 15 novel A and B 
subgroup alleles. Blood 2001;98:1585-93.
7. Chiaroni J, Legrand D, Dettori I, Ferrera V. Analysis 
of ABO discrepancies occurring in 35 French hospi-
tals. Transfusion 2004;44(6):860-4.
8. Figueroa PI, Ziman A, Wheeler C, Gornbein J. 
Nearly two decades using the check-type to 
prevent ABO-incompatible transfusions. Am J Clin 
Pathol 2006;126:422-6.

9. Khan MS, Subhan F, Tahir F, Kazi BM, Dil AS, Sultan 
S, et al. Prevalence of blood groups and Rh factor in 
Bannu region (NWFP) Pakistan. Pak J Med Res 
2004;43(1).
10. Blundell J. Experiments on the transfusion of 
blood by a syringe. Med Chir Trans 1818;9:56-92.
11. Blundell J. Blood types and their Origin. CEN Tech 
J 1997; 11(1).
12. Landsteiner K. Ueber Agglutinationserscheinun-
gen normalen menschlichen Blutes. Wien Klin 
Wochenschr 1901;14:1132-4.
13. Ottenberg R. Studies on isoagglutination: Trans-
fusion and the question of intravascular agglutina-
tion. J Exp Med 1911;13:425-38.
14. Unger L.J. Precautions necessary in the selection 
of a donor for blood transfusion.   JAMA 
1921;76:9-11.
15. Coombs RR, Mourant AE, Race RR. A new test for 
the detection of weak and incomplete Rh agglu-
tinins. Br J Exp Pathol 1945;26:255-66.
16. Watkins WM. The ABO blood group system: 
historical background. Transfusion 2001;11:243-65.
17. Chown B. A rapid, simple and economical 
method for Rh agglutination. Am J Clin Pathol 1944; 
14:144-50.
18. Crawford MN, Gottman FE, Gottman CA. Micro-
plate system for routine use in blood bank laborato-
ries. Transfusion 1970;10:258–63.

19. Beck ML, Rachel JM, Sinor LT, Plapp FV. Semi 
automated solid phase assays for pretransfusion 
testing. Med Lab Sci 1984; 41:374–81.
20. Lapierre Y, Rigal D, Adam J, Josef D, Meyer F, 
Greber S, et al. The gel test: a new way to detect 
red cell antigen-antibody reactions. Transfusion 
1990; 30:109–13.
21. Sandler SG, Langeberg A, Rumsey AH, Novak 
SC. A solid phase and microtiter hemagglutination 
method for pretransfusion compatibility testing. 
Haematologia 2000;30:149–57.
22. Coombs RRA, Mourant AE, Race RR. In-vivo 
isosensitation of red cells in babies with haemolytic 
disease. Lancet 1946;i:246-66.
23. Levine P, Backer M, Wigod M, Ponder R. A new 
human hereditary blood property (Cellano) present 
in 99.8% of all bloods. Science 1949;109:464-6.
24. Schonewille H, van de Watering LMG, Loomans 
DSE, Brand A. Red blood cell alloantibodies after 
transfusion. Factors influencing incidence and spec-
ificity. Transfusion 2006;46:250-6.
25. Garratty, G, Glynn, SA, McEntire, R. ABO and 
Rh(D) phenotype frequencies of different 
racial/ethnic groups in the United States. Transfusion 
2004; 44:703.
26. Hasan F M. Frequency of ABO, Subgroup ABO 
and Rh(D) Blood Groups in Major Sudanese Ethnic 
Groups. Pak J Med Res 2001;49(1):21-3.

Gielen E, Lagerquist MK, Vandenput L, Börjesson AE, 
Ohlsson C. Sex steroid actions in male bone. Endocr 
Rev 2014;35(6):906-60. 
15. Oka H, Yoshimura N, Kinoshita H, Saiga A, Kawa-
guchi H, Nakamura K. Decreased activities of daily 
living and associations with bone loss among aged 
residents in a rural Japanese community: the 
Miyama Study. J Bone Miner Metab 
2006;24(4):307–13. 
16. Bliuc D, Nguyen ND, Milch VE, Nguyen TV, Eisman 
JA, Center JR. Mortality risk associated with 
low-trauma osteoporotic fracture and subsequent 
fracture in men and women. JAMA 
2009;301(5):513–21. 
17. Chin KY, Soelaiman IN, Mohamed IN, Ahmad F, 
Ramli ES, Aminuddin A, Ngah WZ. Sex hormones in 
Malay and Chinese men in Malaysia: are there age 
and race differences? Clinics (Sao Paulo) 
2013;68(2):159–66.
18. Abbas SS, Baig S, NK Asma, Sattar S, Naqvi SA. 
Low Trauma Fractures and Osteoporosis in Men: 
Early Onset Owing to Sedentary Life Style. Med 
Forum 2017 (28); 44-7.

19. Singer BR, McLauchlan GJ, Robinson CM, Chris-
tie J.  Epidemiology of fractures in 15,000 adults: the 
influence of age and gender. J Bone Joint Surg Br 
1998;80:243–8. 
20. Court-Brown CM, Caesar B. Epidemiology of 
adult fractures: A review. Injury 2006;37(8):691-7.
21. Farida H, Madiha A, Shahid H, Rukhsana K. Bone 
Strength And Its Determinants In Peri- And 
Postmenopausal Women. Pak J Physiol 2011;7(1): 
37-9.
22. Johnell O, Kanis JA. An estimate of the world-
wide prevalence and disability associated with 
osteoporotic fractures. Osteoporos Int 
2006;17(12):1726-33. 
23. K Narendra, U Vimal, N Amit, and Hari Kumar 
KVS. A Prospective, Observational Study of Osteo-
porosis in Men. Indian J Endocrinol Metab 2018; 
22(1): 62–6.
24. https://www.healthline.com/health/low-testos-
terone/testosterone-levels-by-age 
25. K Sundeep, A Shreyasee, O Eric. Osteoporosis in 
Men. Endocr Rev 2008; 29(4)441–64.

INTRODUCTION

By definition, a lung abscess is an area of localized 
destruction of lung parenchyma with opacity and 
an air fluid level visualized on a chest radiograph1. It 
is characterized by a pus-filled necrotic lesion with 
marked cavitation of at least 2 cm13. Before the 
advent of antimicrobials, the mortality of patients 
having lung abscesses was about one third of all 
diagnosed cases2.The earliest classical studies on 
lung abscess development were performed by 
David Smith30 in the 1920’s and have since paved 
way for many studies leading to a better under-

standing of the clinical presentation, risk factors and 
etiology of a lung abscess.

Previously identified predisposing risk factors that 
contribute to the formation of lung abscesses are 
dental infections, drug abuse, alcoholism, diabetes, 
elderly, convulsions, malnutrition, corticosteroid 
therapy, GERD, immunosuppressant therapy, bron-
chial obstruction, coughing disorders and 
comas17-19. Diminished clearance mechanisms of 
the respiratory tract along with the volume and 
frequency of aspiration are also well known risk 
factors14. Early signs and symptoms of a lung 

abscess cannot be easily differentiated from those 
found in pneumonia. These signs include fever, 
night sweats, cough, shivering, weight loss, 
dyspnea, chest pain and fatigue. Later signs 
include productive cough with haemoptysis and 
clubbing of the fingers23.

 For many decades, anaerobic bacteria were the 
dominant microbes found in a lung abscess15 but 
now, over 90% of cases are diagnosed with polymi-
crobial infections16. The most commonly isolated 
bacteria in lung abscesses are usually the 
gram-negative anaerobes (Bacteroidesfragilis, 
Fusobacterium Capsulatum and Necrophorum) 
and gram positive anaerobes (Peptostreptococci 
and microaerophillic streptococci). Aerobic bacte-
ria also isolated include Staph aureus, strep pneu-
monia (and pyogenes), Klebsiella pneumonia, 
Pseudomonas Aerigunosa, H. Influenza, Aciteno-
bacterspp, E. coli and Legionella20-22.

Due to the recent advancements in antimicrobial 
therapy, many excellent drug choices are available 
to treat lung abscesses today. The prognosis is highly 
dependent on the initial therapy; however the 
outcome remains poor in elderly, malnourished, 
debilitated and diabetic patients3. Prognosis was 
also shown to be poor in patients with a large lung 
abscess, when an abscess is located in the right 
lower lobe and when patients are infected with 
Pseudomonas aerigunosa, Staphylococcus aureus 
and Klebsiella Pneumoniae3.

METHODS

A retrospective study was conducted in the Depart-
ment of Pulmonology at Jinnah Postgraduate Medi-
cal Centre, in Karachi, Pakistan. The past records of 
the department were reviewed to extract data of 
two consecutive years, after which a total of 41 
cases were diagnosed with having lung abscesses. 
These cases were included in the study based on 
clinical, radiological and microbiological evidence. 
Patient history of relevant risk factors, that could be 
directly causative of the abscess (i.e. Tuberculosis, 
smoking, poor oral hygiene, diabetes, malignancy, 

sinusitis and pneumonia) were also taken into 
account while evaluating the collected data. The 
presentation of clinical symptoms (i.e. cough, fever, 
haemoptysis and clubbing along with lung and 
lobar involvement) were studied as well. The retro-
spective results of routine culture and sensitivity 
(C/S) were obtained previously by carrying out Acid 
Fast Bacilli (AFB) smear along with gram stain of 
sputum and blood, and sputum. 

      
RESULT

In this study, the ratio of males to females with lung 
abscesses was found to be 2.73:1.Out of the 41 
patients taken into consideration, 73.2% were males 
and 26.8% were females. Distribution of age group 
varied from 16 to 86and the mean age of the 
patients was calculated to be 44.10±15.90. The most 
affected age group was found to be between 
41-60 years (51.2%) followed by 20-40 years (29.3%).

TABLE 1: AGE DISTRIBUTION OF LUNG ABSCESS 
PATIENTS

Of all the Microbiological diagnostic tests 
performed, blood cultures were found to be the 
least sensitive (80.5% of the cases revealed no 
growth of any organisms. Other diagnostic tests 
such as sputum gram staining indicated the 
presence of Gram negative rods and Gram positive 
cocci in 36.6% of all cases. The Acid Fast Bacilli (AFB) 
smear test was positive in 22% of the 41 cases. 
Sputum for routine culture and sensitivity (C/S) was 
done and Pseudomonas Aeruginosa was found to 
be the most common organism (in 29.3% of all 
cases). 

When the presenting symptoms of all the cases 
were taken into consideration, 90.2% of the patients 

presented with productive cough and 82.9% of all 
patients also presented with fever.

A radiological investigation of all the cases 
revealed that bilateral lung involvement was 

common and the most common site of involvement 
of a lung abscess is the lower lobe of the right lung. 
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Figure 1: Number of lung abscess cases with common bacteria.

An assessment of predisposing factors showed that 
poor oral hygiene was a possible common cause. 
Some history of smoking (past or current) and a 
history of alcoholism have also been correlated with 
the formation of lung abscess. An investigation of 

chronic diseases revealed that from the 41 patients 
assessed, Diabetes and tuberculosis were common 
while sinusitis, Pneumonia and a history of malignan-
cy were also associated with lung abscess patient.

DISCUSSION

Lung abscess can be classified based on certain 
factors such as duration (less than 6 weeks is consid-
ered acute and more than 6 weeks is considered 
chronic)23. Another means of classifying a lung 
abscess is by etiology: Lung abscesses can be 
primary due to aspiration of oropharyngeal secre-

tions, necrotizing pneumonia and immunodeficien-
cy; or secondary due to some bronchial obstruc-
tion, hematogenic dissemination, and spread of 
infection from the mediastinum (or subphrenium) or 
because of a coexisting lung disease15. The mecha-
nism of formation of a lung abscess is either bron-
chogenic (the major mode being aspiration of 
microbes from the oral cavity) or hematogenic 

(disseminated from another infected site) 15. 

After analysis of the data obtained in this study, the 
male to female ratio of patients with lung abscesses 
was found to be 2.73:1, which is similar to the 3.5:1 
ratio found in previous literature 6. The mean age of 
patients was calculated as being 44.10±15.90, 
which is quite similar to the age groups observed by 
Bhattacharyya (45.15 years)1 and Hirshberg (52 
years)3. According to Takeshi Mori the incidence of 
lung abscess is greater in the age group of 40-60 
years4, similarly in our research the most affected 
age group was found to be between 41-60 years. 
Other studies have also observed this age group as 
being more affected than others1.

The observed site of lung involvement was consis-
tent with existing literature. Therefore, the most com-
monly involved site was the lower lobe of the right 
lung, present in 51.2% of cases. This data is similar to 
the 64.5 % involvement of the right lung and 35.5% 
of the left in a study by Hardy and Hagan8, 73% and 
27% involvement of the right and left respectively in 
a study by Schweppe9 and 81 (67.5%) and 36 (30%) 
involvement of the right and left lungs respectively 
in a study by Bhattacharyya 1. 

In the initial stages of disease, lung abscess presents 
with chills, fever, fatigue, chest pain and cough that 
is often non-productive. With progression of the 
disease the cough may be accompanied with 
blood and in chronic cases clubbing of the fingers23.

The most common presenting symptom was puru-
lent cough, noted in 90.2% followed by fever in 
82.9%, matching with previously seen patterns1, 6. 
Our study showed that 58.5% of the patients had 
hemoptysis. Older studies1,6 showed that 38.3% and 
34% of the cases presented with hemoptysis.

The frequency of clubbing in our study was 46.3% 
which was lower than in previous literature, showing 
statistics of 68.5% and 78% 1,6. Digital clubbing 
presents bilaterally and is usually painless, and unno-
ticed by the patient. This is a strong indicator of 
chronic illness and is most predictive of underlying 
pulmonary diseases including lung abscess26. It is 
thought to be caused by platelet-derived growth 
factor and vascular endothelial growth factor 
although the exact pathophysiology is yet to be 
discovered27. 

History of smoking was identified as the most import-
ant risk factor for lung abscess, with 65.9% of the 
patients being smokers. As per published data from 
a study in Japan12, 75% of the patients were found 
to be smokers, as compared to 57.5% of the patients 
being smokers in a study in India1 and 57% in a study 
in Taiwan11. Diabetes Mellitus is also a noticeable 
predisposing factor for lung abscess in our study, 
with 43.9% of the subjects suffering from it, just as it 
has been established as an important risk factor in 

several previously published studies11, 12, 13. Poor Oral 
hygiene was noticed in 56.1% in our study, which is 
comparatively lower than the 64% seen in the study 
by Bhattacharyya1. History of Tuberculosis was 
found positive in 39% of the patients, whereas history 
of sinusitis was evident in 26.8%. Previously alcohol 
intake has been correlated with a decrease in 
alveolar macrophage activity7 and heavy drinking 
has been strongly associated with causing lung 
infections24. History of alcohol was found in about 
14.6% of the cases in this study in contrast to 18.5% 8, 
22.5% 9 and 33% 10 which was noted in various other 
studies. This value may be a limiting factor due to 
the social stigma associated with consumption of 
alcohol in our society, and the consequent hesita-
tion in disclosing alcohol related history.   

A deep inquiry on the subject has revealed that 
Mycobacterium spp, Aspergillus, Cryptococcus, 
Histoplasma, Blastomyces, Coccidioides, Entamoe-
ba histolytica, Paragominus westermani are all 
known causative pathogens for lung abscesses 25. In 
this study the most common organism on sputum 
culture and sensitivity was found to be Pseudomo-
nas Aeroginosa with a 29.3% positive result contrary 
to other studies, where Klebsiella pneumonia has 
been found to be the most common cause of lung 
abscesses 10. Affecting the right lung more than the 
left 1, 5, 6.

Initial management is carried out using broad spec-
trum antibiotics for the treatment of lung abscess. If 
there is no response to the drug therapy, then surgi-
cal or percutaneous drainage is often carried out 28. 
Actinomyces and Nocardiaasteroides are also 
known etiological pathogens but they require a 
longer duration (6 months) of antibiotic administra-
tion 25.

A lung abscess often forms as a consequence of 
aspiration of anaerobes, resulting in aspiration 
pneumonitis which eventually progresses to an 
abscess due to tissue necrosis. Periodontal disease, 
oropharyngeal infection and tricuspid valve endo-
carditis can lead up to the development and 
formation of lung abscess29. Smoking has been 
highlighted by our data as the most concerning risk 
factor for lung abscess in the setting of a tertiary 
care public hospital. To prevent the occurrences of 
this potentially fatal disease, careful attention must 
be paid to the minimization of aspiration. This can 
be achieved by carrying out various precautionary 
measures in a medical setup such as maintaining 
the reclined angle of patients who are at risk at 
30°.Immediate intubation should be considered in 
patients who are likely to aspirate by coughing or 
recurrent gag reflex29. Infection by anaerobes can 
also be avoided by paying more attention to and 
creating awareness about oral hygiene and the 
associated dangers with lack thereof.

CONCLUSION

The occurrence of lung abscess in our target popu-
lation has shown the greatest association with Pseu-
domonas Aeruginosa, preexisting diseases such as 
diabetes and the presence of signs and symptoms 
such as clubbing. Further inquiry of recurrence 
within this population could help identify preventa-
tive factors that can reduce incidence and 
decrease mortality from lung abscess. 
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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

By definition, a lung abscess is an area of localized 
destruction of lung parenchyma with opacity and 
an air fluid level visualized on a chest radiograph1. It 
is characterized by a pus-filled necrotic lesion with 
marked cavitation of at least 2 cm13. Before the 
advent of antimicrobials, the mortality of patients 
having lung abscesses was about one third of all 
diagnosed cases2.The earliest classical studies on 
lung abscess development were performed by 
David Smith30 in the 1920’s and have since paved 
way for many studies leading to a better under-

standing of the clinical presentation, risk factors and 
etiology of a lung abscess.

Previously identified predisposing risk factors that 
contribute to the formation of lung abscesses are 
dental infections, drug abuse, alcoholism, diabetes, 
elderly, convulsions, malnutrition, corticosteroid 
therapy, GERD, immunosuppressant therapy, bron-
chial obstruction, coughing disorders and 
comas17-19. Diminished clearance mechanisms of 
the respiratory tract along with the volume and 
frequency of aspiration are also well known risk 
factors14. Early signs and symptoms of a lung 

abscess cannot be easily differentiated from those 
found in pneumonia. These signs include fever, 
night sweats, cough, shivering, weight loss, 
dyspnea, chest pain and fatigue. Later signs 
include productive cough with haemoptysis and 
clubbing of the fingers23.

 For many decades, anaerobic bacteria were the 
dominant microbes found in a lung abscess15 but 
now, over 90% of cases are diagnosed with polymi-
crobial infections16. The most commonly isolated 
bacteria in lung abscesses are usually the 
gram-negative anaerobes (Bacteroidesfragilis, 
Fusobacterium Capsulatum and Necrophorum) 
and gram positive anaerobes (Peptostreptococci 
and microaerophillic streptococci). Aerobic bacte-
ria also isolated include Staph aureus, strep pneu-
monia (and pyogenes), Klebsiella pneumonia, 
Pseudomonas Aerigunosa, H. Influenza, Aciteno-
bacterspp, E. coli and Legionella20-22.

Due to the recent advancements in antimicrobial 
therapy, many excellent drug choices are available 
to treat lung abscesses today. The prognosis is highly 
dependent on the initial therapy; however the 
outcome remains poor in elderly, malnourished, 
debilitated and diabetic patients3. Prognosis was 
also shown to be poor in patients with a large lung 
abscess, when an abscess is located in the right 
lower lobe and when patients are infected with 
Pseudomonas aerigunosa, Staphylococcus aureus 
and Klebsiella Pneumoniae3.

METHODS

A retrospective study was conducted in the Depart-
ment of Pulmonology at Jinnah Postgraduate Medi-
cal Centre, in Karachi, Pakistan. The past records of 
the department were reviewed to extract data of 
two consecutive years, after which a total of 41 
cases were diagnosed with having lung abscesses. 
These cases were included in the study based on 
clinical, radiological and microbiological evidence. 
Patient history of relevant risk factors, that could be 
directly causative of the abscess (i.e. Tuberculosis, 
smoking, poor oral hygiene, diabetes, malignancy, 

sinusitis and pneumonia) were also taken into 
account while evaluating the collected data. The 
presentation of clinical symptoms (i.e. cough, fever, 
haemoptysis and clubbing along with lung and 
lobar involvement) were studied as well. The retro-
spective results of routine culture and sensitivity 
(C/S) were obtained previously by carrying out Acid 
Fast Bacilli (AFB) smear along with gram stain of 
sputum and blood, and sputum. 

      
RESULT

In this study, the ratio of males to females with lung 
abscesses was found to be 2.73:1.Out of the 41 
patients taken into consideration, 73.2% were males 
and 26.8% were females. Distribution of age group 
varied from 16 to 86and the mean age of the 
patients was calculated to be 44.10±15.90. The most 
affected age group was found to be between 
41-60 years (51.2%) followed by 20-40 years (29.3%).

TABLE 1: AGE DISTRIBUTION OF LUNG ABSCESS 
PATIENTS

Of all the Microbiological diagnostic tests 
performed, blood cultures were found to be the 
least sensitive (80.5% of the cases revealed no 
growth of any organisms. Other diagnostic tests 
such as sputum gram staining indicated the 
presence of Gram negative rods and Gram positive 
cocci in 36.6% of all cases. The Acid Fast Bacilli (AFB) 
smear test was positive in 22% of the 41 cases. 
Sputum for routine culture and sensitivity (C/S) was 
done and Pseudomonas Aeruginosa was found to 
be the most common organism (in 29.3% of all 
cases). 

When the presenting symptoms of all the cases 
were taken into consideration, 90.2% of the patients 

presented with productive cough and 82.9% of all 
patients also presented with fever.

A radiological investigation of all the cases 
revealed that bilateral lung involvement was 

common and the most common site of involvement 
of a lung abscess is the lower lobe of the right lung. 

Figure 2: Percentage of cases that presented with common clinical symptoms of the total number of patients41 in the study.

TABLE 2: LUNG LOBE INVOLVEMENT IN ALL CASES.

TABLE 3: PERCENTAGE OF CASES WITH PREDISPOSING RISK FACTORS

*Percentage of people having these risk factors as opposed to people who 
present with lung abscesses without a history of these risk factors.

An assessment of predisposing factors showed that 
poor oral hygiene was a possible common cause. 
Some history of smoking (past or current) and a 
history of alcoholism have also been correlated with 
the formation of lung abscess. An investigation of 

chronic diseases revealed that from the 41 patients 
assessed, Diabetes and tuberculosis were common 
while sinusitis, Pneumonia and a history of malignan-
cy were also associated with lung abscess patient.

DISCUSSION

Lung abscess can be classified based on certain 
factors such as duration (less than 6 weeks is consid-
ered acute and more than 6 weeks is considered 
chronic)23. Another means of classifying a lung 
abscess is by etiology: Lung abscesses can be 
primary due to aspiration of oropharyngeal secre-

tions, necrotizing pneumonia and immunodeficien-
cy; or secondary due to some bronchial obstruc-
tion, hematogenic dissemination, and spread of 
infection from the mediastinum (or subphrenium) or 
because of a coexisting lung disease15. The mecha-
nism of formation of a lung abscess is either bron-
chogenic (the major mode being aspiration of 
microbes from the oral cavity) or hematogenic 

(disseminated from another infected site) 15. 

After analysis of the data obtained in this study, the 
male to female ratio of patients with lung abscesses 
was found to be 2.73:1, which is similar to the 3.5:1 
ratio found in previous literature 6. The mean age of 
patients was calculated as being 44.10±15.90, 
which is quite similar to the age groups observed by 
Bhattacharyya (45.15 years)1 and Hirshberg (52 
years)3. According to Takeshi Mori the incidence of 
lung abscess is greater in the age group of 40-60 
years4, similarly in our research the most affected 
age group was found to be between 41-60 years. 
Other studies have also observed this age group as 
being more affected than others1.

The observed site of lung involvement was consis-
tent with existing literature. Therefore, the most com-
monly involved site was the lower lobe of the right 
lung, present in 51.2% of cases. This data is similar to 
the 64.5 % involvement of the right lung and 35.5% 
of the left in a study by Hardy and Hagan8, 73% and 
27% involvement of the right and left respectively in 
a study by Schweppe9 and 81 (67.5%) and 36 (30%) 
involvement of the right and left lungs respectively 
in a study by Bhattacharyya 1. 

In the initial stages of disease, lung abscess presents 
with chills, fever, fatigue, chest pain and cough that 
is often non-productive. With progression of the 
disease the cough may be accompanied with 
blood and in chronic cases clubbing of the fingers23.

The most common presenting symptom was puru-
lent cough, noted in 90.2% followed by fever in 
82.9%, matching with previously seen patterns1, 6. 
Our study showed that 58.5% of the patients had 
hemoptysis. Older studies1,6 showed that 38.3% and 
34% of the cases presented with hemoptysis.

The frequency of clubbing in our study was 46.3% 
which was lower than in previous literature, showing 
statistics of 68.5% and 78% 1,6. Digital clubbing 
presents bilaterally and is usually painless, and unno-
ticed by the patient. This is a strong indicator of 
chronic illness and is most predictive of underlying 
pulmonary diseases including lung abscess26. It is 
thought to be caused by platelet-derived growth 
factor and vascular endothelial growth factor 
although the exact pathophysiology is yet to be 
discovered27. 

History of smoking was identified as the most import-
ant risk factor for lung abscess, with 65.9% of the 
patients being smokers. As per published data from 
a study in Japan12, 75% of the patients were found 
to be smokers, as compared to 57.5% of the patients 
being smokers in a study in India1 and 57% in a study 
in Taiwan11. Diabetes Mellitus is also a noticeable 
predisposing factor for lung abscess in our study, 
with 43.9% of the subjects suffering from it, just as it 
has been established as an important risk factor in 

several previously published studies11, 12, 13. Poor Oral 
hygiene was noticed in 56.1% in our study, which is 
comparatively lower than the 64% seen in the study 
by Bhattacharyya1. History of Tuberculosis was 
found positive in 39% of the patients, whereas history 
of sinusitis was evident in 26.8%. Previously alcohol 
intake has been correlated with a decrease in 
alveolar macrophage activity7 and heavy drinking 
has been strongly associated with causing lung 
infections24. History of alcohol was found in about 
14.6% of the cases in this study in contrast to 18.5% 8, 
22.5% 9 and 33% 10 which was noted in various other 
studies. This value may be a limiting factor due to 
the social stigma associated with consumption of 
alcohol in our society, and the consequent hesita-
tion in disclosing alcohol related history.   

A deep inquiry on the subject has revealed that 
Mycobacterium spp, Aspergillus, Cryptococcus, 
Histoplasma, Blastomyces, Coccidioides, Entamoe-
ba histolytica, Paragominus westermani are all 
known causative pathogens for lung abscesses 25. In 
this study the most common organism on sputum 
culture and sensitivity was found to be Pseudomo-
nas Aeroginosa with a 29.3% positive result contrary 
to other studies, where Klebsiella pneumonia has 
been found to be the most common cause of lung 
abscesses 10. Affecting the right lung more than the 
left 1, 5, 6.

Initial management is carried out using broad spec-
trum antibiotics for the treatment of lung abscess. If 
there is no response to the drug therapy, then surgi-
cal or percutaneous drainage is often carried out 28. 
Actinomyces and Nocardiaasteroides are also 
known etiological pathogens but they require a 
longer duration (6 months) of antibiotic administra-
tion 25.

A lung abscess often forms as a consequence of 
aspiration of anaerobes, resulting in aspiration 
pneumonitis which eventually progresses to an 
abscess due to tissue necrosis. Periodontal disease, 
oropharyngeal infection and tricuspid valve endo-
carditis can lead up to the development and 
formation of lung abscess29. Smoking has been 
highlighted by our data as the most concerning risk 
factor for lung abscess in the setting of a tertiary 
care public hospital. To prevent the occurrences of 
this potentially fatal disease, careful attention must 
be paid to the minimization of aspiration. This can 
be achieved by carrying out various precautionary 
measures in a medical setup such as maintaining 
the reclined angle of patients who are at risk at 
30°.Immediate intubation should be considered in 
patients who are likely to aspirate by coughing or 
recurrent gag reflex29. Infection by anaerobes can 
also be avoided by paying more attention to and 
creating awareness about oral hygiene and the 
associated dangers with lack thereof.

CONCLUSION

The occurrence of lung abscess in our target popu-
lation has shown the greatest association with Pseu-
domonas Aeruginosa, preexisting diseases such as 
diabetes and the presence of signs and symptoms 
such as clubbing. Further inquiry of recurrence 
within this population could help identify preventa-
tive factors that can reduce incidence and 
decrease mortality from lung abscess. 
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LEFT LUNG
NO INVOLVEMENT             17              41.5%
UPPER LOBE              5             12.2%
LOWER LOBE             17             41.5%
UPPER AND LOWER LOBE            2             4.9%

100.00%

90.00%

80.00%

70.00%

60.00%

50.00%

40.00%

30.00%

20.00%

10.00%

0.00%
PRODUCTIVE

COUGH
DRY COUGH NO COUGH FEVER HEMOPTYSIS CLUBBING

PERCENTAGE OF CASES WITH COMMON CLINICAL SYMPTOMS

   POOR  HISTORY   HISTORY          DIABETES TUBERCULOSIS SINUSITIS PNEUMONIA
   ORAL  OF   OF  
   HYGIENE  SMOKING  ALCOHOL

NUMBER   56.1%23  65.9%27  14.6%6          43.9%18 39%16  26.8%11 22%9

OF CASES 41



11

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

By definition, a lung abscess is an area of localized 
destruction of lung parenchyma with opacity and 
an air fluid level visualized on a chest radiograph1. It 
is characterized by a pus-filled necrotic lesion with 
marked cavitation of at least 2 cm13. Before the 
advent of antimicrobials, the mortality of patients 
having lung abscesses was about one third of all 
diagnosed cases2.The earliest classical studies on 
lung abscess development were performed by 
David Smith30 in the 1920’s and have since paved 
way for many studies leading to a better under-

standing of the clinical presentation, risk factors and 
etiology of a lung abscess.

Previously identified predisposing risk factors that 
contribute to the formation of lung abscesses are 
dental infections, drug abuse, alcoholism, diabetes, 
elderly, convulsions, malnutrition, corticosteroid 
therapy, GERD, immunosuppressant therapy, bron-
chial obstruction, coughing disorders and 
comas17-19. Diminished clearance mechanisms of 
the respiratory tract along with the volume and 
frequency of aspiration are also well known risk 
factors14. Early signs and symptoms of a lung 

abscess cannot be easily differentiated from those 
found in pneumonia. These signs include fever, 
night sweats, cough, shivering, weight loss, 
dyspnea, chest pain and fatigue. Later signs 
include productive cough with haemoptysis and 
clubbing of the fingers23.

 For many decades, anaerobic bacteria were the 
dominant microbes found in a lung abscess15 but 
now, over 90% of cases are diagnosed with polymi-
crobial infections16. The most commonly isolated 
bacteria in lung abscesses are usually the 
gram-negative anaerobes (Bacteroidesfragilis, 
Fusobacterium Capsulatum and Necrophorum) 
and gram positive anaerobes (Peptostreptococci 
and microaerophillic streptococci). Aerobic bacte-
ria also isolated include Staph aureus, strep pneu-
monia (and pyogenes), Klebsiella pneumonia, 
Pseudomonas Aerigunosa, H. Influenza, Aciteno-
bacterspp, E. coli and Legionella20-22.

Due to the recent advancements in antimicrobial 
therapy, many excellent drug choices are available 
to treat lung abscesses today. The prognosis is highly 
dependent on the initial therapy; however the 
outcome remains poor in elderly, malnourished, 
debilitated and diabetic patients3. Prognosis was 
also shown to be poor in patients with a large lung 
abscess, when an abscess is located in the right 
lower lobe and when patients are infected with 
Pseudomonas aerigunosa, Staphylococcus aureus 
and Klebsiella Pneumoniae3.

METHODS

A retrospective study was conducted in the Depart-
ment of Pulmonology at Jinnah Postgraduate Medi-
cal Centre, in Karachi, Pakistan. The past records of 
the department were reviewed to extract data of 
two consecutive years, after which a total of 41 
cases were diagnosed with having lung abscesses. 
These cases were included in the study based on 
clinical, radiological and microbiological evidence. 
Patient history of relevant risk factors, that could be 
directly causative of the abscess (i.e. Tuberculosis, 
smoking, poor oral hygiene, diabetes, malignancy, 

sinusitis and pneumonia) were also taken into 
account while evaluating the collected data. The 
presentation of clinical symptoms (i.e. cough, fever, 
haemoptysis and clubbing along with lung and 
lobar involvement) were studied as well. The retro-
spective results of routine culture and sensitivity 
(C/S) were obtained previously by carrying out Acid 
Fast Bacilli (AFB) smear along with gram stain of 
sputum and blood, and sputum. 

      
RESULT

In this study, the ratio of males to females with lung 
abscesses was found to be 2.73:1.Out of the 41 
patients taken into consideration, 73.2% were males 
and 26.8% were females. Distribution of age group 
varied from 16 to 86and the mean age of the 
patients was calculated to be 44.10±15.90. The most 
affected age group was found to be between 
41-60 years (51.2%) followed by 20-40 years (29.3%).

TABLE 1: AGE DISTRIBUTION OF LUNG ABSCESS 
PATIENTS

Of all the Microbiological diagnostic tests 
performed, blood cultures were found to be the 
least sensitive (80.5% of the cases revealed no 
growth of any organisms. Other diagnostic tests 
such as sputum gram staining indicated the 
presence of Gram negative rods and Gram positive 
cocci in 36.6% of all cases. The Acid Fast Bacilli (AFB) 
smear test was positive in 22% of the 41 cases. 
Sputum for routine culture and sensitivity (C/S) was 
done and Pseudomonas Aeruginosa was found to 
be the most common organism (in 29.3% of all 
cases). 

 
 

When the presenting symptoms of all the cases 
were taken into consideration, 90.2% of the patients 

presented with productive cough and 82.9% of all 
patients also presented with fever.

A radiological investigation of all the cases 
revealed that bilateral lung involvement was 

common and the most common site of involvement 
of a lung abscess is the lower lobe of the right lung. 

An assessment of predisposing factors showed that 
poor oral hygiene was a possible common cause. 
Some history of smoking (past or current) and a 
history of alcoholism have also been correlated with 
the formation of lung abscess. An investigation of 

chronic diseases revealed that from the 41 patients 
assessed, Diabetes and tuberculosis were common 
while sinusitis, Pneumonia and a history of malignan-
cy were also associated with lung abscess patient.

DISCUSSION

Lung abscess can be classified based on certain 
factors such as duration (less than 6 weeks is consid-
ered acute and more than 6 weeks is considered 
chronic)23. Another means of classifying a lung 
abscess is by etiology: Lung abscesses can be 
primary due to aspiration of oropharyngeal secre-

tions, necrotizing pneumonia and immunodeficien-
cy; or secondary due to some bronchial obstruc-
tion, hematogenic dissemination, and spread of 
infection from the mediastinum (or subphrenium) or 
because of a coexisting lung disease15. The mecha-
nism of formation of a lung abscess is either bron-
chogenic (the major mode being aspiration of 
microbes from the oral cavity) or hematogenic 

(disseminated from another infected site) 15. 

After analysis of the data obtained in this study, the 
male to female ratio of patients with lung abscesses 
was found to be 2.73:1, which is similar to the 3.5:1 
ratio found in previous literature 6. The mean age of 
patients was calculated as being 44.10±15.90, 
which is quite similar to the age groups observed by 
Bhattacharyya (45.15 years)1 and Hirshberg (52 
years)3. According to Takeshi Mori the incidence of 
lung abscess is greater in the age group of 40-60 
years4, similarly in our research the most affected 
age group was found to be between 41-60 years. 
Other studies have also observed this age group as 
being more affected than others1.

The observed site of lung involvement was consis-
tent with existing literature. Therefore, the most com-
monly involved site was the lower lobe of the right 
lung, present in 51.2% of cases. This data is similar to 
the 64.5 % involvement of the right lung and 35.5% 
of the left in a study by Hardy and Hagan8, 73% and 
27% involvement of the right and left respectively in 
a study by Schweppe9 and 81 (67.5%) and 36 (30%) 
involvement of the right and left lungs respectively 
in a study by Bhattacharyya 1. 

In the initial stages of disease, lung abscess presents 
with chills, fever, fatigue, chest pain and cough that 
is often non-productive. With progression of the 
disease the cough may be accompanied with 
blood and in chronic cases clubbing of the fingers23.

The most common presenting symptom was puru-
lent cough, noted in 90.2% followed by fever in 
82.9%, matching with previously seen patterns1, 6. 
Our study showed that 58.5% of the patients had 
hemoptysis. Older studies1,6 showed that 38.3% and 
34% of the cases presented with hemoptysis.

The frequency of clubbing in our study was 46.3% 
which was lower than in previous literature, showing 
statistics of 68.5% and 78% 1,6. Digital clubbing 
presents bilaterally and is usually painless, and unno-
ticed by the patient. This is a strong indicator of 
chronic illness and is most predictive of underlying 
pulmonary diseases including lung abscess26. It is 
thought to be caused by platelet-derived growth 
factor and vascular endothelial growth factor 
although the exact pathophysiology is yet to be 
discovered27. 

History of smoking was identified as the most import-
ant risk factor for lung abscess, with 65.9% of the 
patients being smokers. As per published data from 
a study in Japan12, 75% of the patients were found 
to be smokers, as compared to 57.5% of the patients 
being smokers in a study in India1 and 57% in a study 
in Taiwan11. Diabetes Mellitus is also a noticeable 
predisposing factor for lung abscess in our study, 
with 43.9% of the subjects suffering from it, just as it 
has been established as an important risk factor in 

several previously published studies11, 12, 13. Poor Oral 
hygiene was noticed in 56.1% in our study, which is 
comparatively lower than the 64% seen in the study 
by Bhattacharyya1. History of Tuberculosis was 
found positive in 39% of the patients, whereas history 
of sinusitis was evident in 26.8%. Previously alcohol 
intake has been correlated with a decrease in 
alveolar macrophage activity7 and heavy drinking 
has been strongly associated with causing lung 
infections24. History of alcohol was found in about 
14.6% of the cases in this study in contrast to 18.5% 8, 
22.5% 9 and 33% 10 which was noted in various other 
studies. This value may be a limiting factor due to 
the social stigma associated with consumption of 
alcohol in our society, and the consequent hesita-
tion in disclosing alcohol related history.   

A deep inquiry on the subject has revealed that 
Mycobacterium spp, Aspergillus, Cryptococcus, 
Histoplasma, Blastomyces, Coccidioides, Entamoe-
ba histolytica, Paragominus westermani are all 
known causative pathogens for lung abscesses 25. In 
this study the most common organism on sputum 
culture and sensitivity was found to be Pseudomo-
nas Aeroginosa with a 29.3% positive result contrary 
to other studies, where Klebsiella pneumonia has 
been found to be the most common cause of lung 
abscesses 10. Affecting the right lung more than the 
left 1, 5, 6.

Initial management is carried out using broad spec-
trum antibiotics for the treatment of lung abscess. If 
there is no response to the drug therapy, then surgi-
cal or percutaneous drainage is often carried out 28. 
Actinomyces and Nocardiaasteroides are also 
known etiological pathogens but they require a 
longer duration (6 months) of antibiotic administra-
tion 25.

A lung abscess often forms as a consequence of 
aspiration of anaerobes, resulting in aspiration 
pneumonitis which eventually progresses to an 
abscess due to tissue necrosis. Periodontal disease, 
oropharyngeal infection and tricuspid valve endo-
carditis can lead up to the development and 
formation of lung abscess29. Smoking has been 
highlighted by our data as the most concerning risk 
factor for lung abscess in the setting of a tertiary 
care public hospital. To prevent the occurrences of 
this potentially fatal disease, careful attention must 
be paid to the minimization of aspiration. This can 
be achieved by carrying out various precautionary 
measures in a medical setup such as maintaining 
the reclined angle of patients who are at risk at 
30°.Immediate intubation should be considered in 
patients who are likely to aspirate by coughing or 
recurrent gag reflex29. Infection by anaerobes can 
also be avoided by paying more attention to and 
creating awareness about oral hygiene and the 
associated dangers with lack thereof.

CONCLUSION

The occurrence of lung abscess in our target popu-
lation has shown the greatest association with Pseu-
domonas Aeruginosa, preexisting diseases such as 
diabetes and the presence of signs and symptoms 
such as clubbing. Further inquiry of recurrence 
within this population could help identify preventa-
tive factors that can reduce incidence and 
decrease mortality from lung abscess. 
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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

By definition, a lung abscess is an area of localized 
destruction of lung parenchyma with opacity and 
an air fluid level visualized on a chest radiograph1. It 
is characterized by a pus-filled necrotic lesion with 
marked cavitation of at least 2 cm13. Before the 
advent of antimicrobials, the mortality of patients 
having lung abscesses was about one third of all 
diagnosed cases2.The earliest classical studies on 
lung abscess development were performed by 
David Smith30 in the 1920’s and have since paved 
way for many studies leading to a better under-

standing of the clinical presentation, risk factors and 
etiology of a lung abscess.

Previously identified predisposing risk factors that 
contribute to the formation of lung abscesses are 
dental infections, drug abuse, alcoholism, diabetes, 
elderly, convulsions, malnutrition, corticosteroid 
therapy, GERD, immunosuppressant therapy, bron-
chial obstruction, coughing disorders and 
comas17-19. Diminished clearance mechanisms of 
the respiratory tract along with the volume and 
frequency of aspiration are also well known risk 
factors14. Early signs and symptoms of a lung 

abscess cannot be easily differentiated from those 
found in pneumonia. These signs include fever, 
night sweats, cough, shivering, weight loss, 
dyspnea, chest pain and fatigue. Later signs 
include productive cough with haemoptysis and 
clubbing of the fingers23.

 For many decades, anaerobic bacteria were the 
dominant microbes found in a lung abscess15 but 
now, over 90% of cases are diagnosed with polymi-
crobial infections16. The most commonly isolated 
bacteria in lung abscesses are usually the 
gram-negative anaerobes (Bacteroidesfragilis, 
Fusobacterium Capsulatum and Necrophorum) 
and gram positive anaerobes (Peptostreptococci 
and microaerophillic streptococci). Aerobic bacte-
ria also isolated include Staph aureus, strep pneu-
monia (and pyogenes), Klebsiella pneumonia, 
Pseudomonas Aerigunosa, H. Influenza, Aciteno-
bacterspp, E. coli and Legionella20-22.

Due to the recent advancements in antimicrobial 
therapy, many excellent drug choices are available 
to treat lung abscesses today. The prognosis is highly 
dependent on the initial therapy; however the 
outcome remains poor in elderly, malnourished, 
debilitated and diabetic patients3. Prognosis was 
also shown to be poor in patients with a large lung 
abscess, when an abscess is located in the right 
lower lobe and when patients are infected with 
Pseudomonas aerigunosa, Staphylococcus aureus 
and Klebsiella Pneumoniae3.

METHODS

A retrospective study was conducted in the Depart-
ment of Pulmonology at Jinnah Postgraduate Medi-
cal Centre, in Karachi, Pakistan. The past records of 
the department were reviewed to extract data of 
two consecutive years, after which a total of 41 
cases were diagnosed with having lung abscesses. 
These cases were included in the study based on 
clinical, radiological and microbiological evidence. 
Patient history of relevant risk factors, that could be 
directly causative of the abscess (i.e. Tuberculosis, 
smoking, poor oral hygiene, diabetes, malignancy, 

sinusitis and pneumonia) were also taken into 
account while evaluating the collected data. The 
presentation of clinical symptoms (i.e. cough, fever, 
haemoptysis and clubbing along with lung and 
lobar involvement) were studied as well. The retro-
spective results of routine culture and sensitivity 
(C/S) were obtained previously by carrying out Acid 
Fast Bacilli (AFB) smear along with gram stain of 
sputum and blood, and sputum. 

      
RESULT

In this study, the ratio of males to females with lung 
abscesses was found to be 2.73:1.Out of the 41 
patients taken into consideration, 73.2% were males 
and 26.8% were females. Distribution of age group 
varied from 16 to 86and the mean age of the 
patients was calculated to be 44.10±15.90. The most 
affected age group was found to be between 
41-60 years (51.2%) followed by 20-40 years (29.3%).

TABLE 1: AGE DISTRIBUTION OF LUNG ABSCESS 
PATIENTS

Of all the Microbiological diagnostic tests 
performed, blood cultures were found to be the 
least sensitive (80.5% of the cases revealed no 
growth of any organisms. Other diagnostic tests 
such as sputum gram staining indicated the 
presence of Gram negative rods and Gram positive 
cocci in 36.6% of all cases. The Acid Fast Bacilli (AFB) 
smear test was positive in 22% of the 41 cases. 
Sputum for routine culture and sensitivity (C/S) was 
done and Pseudomonas Aeruginosa was found to 
be the most common organism (in 29.3% of all 
cases). 

When the presenting symptoms of all the cases 
were taken into consideration, 90.2% of the patients 

presented with productive cough and 82.9% of all 
patients also presented with fever.

A radiological investigation of all the cases 
revealed that bilateral lung involvement was 

common and the most common site of involvement 
of a lung abscess is the lower lobe of the right lung. 

An assessment of predisposing factors showed that 
poor oral hygiene was a possible common cause. 
Some history of smoking (past or current) and a 
history of alcoholism have also been correlated with 
the formation of lung abscess. An investigation of 

chronic diseases revealed that from the 41 patients 
assessed, Diabetes and tuberculosis were common 
while sinusitis, Pneumonia and a history of malignan-
cy were also associated with lung abscess patient.

DISCUSSION

Lung abscess can be classified based on certain 
factors such as duration (less than 6 weeks is consid-
ered acute and more than 6 weeks is considered 
chronic)23. Another means of classifying a lung 
abscess is by etiology: Lung abscesses can be 
primary due to aspiration of oropharyngeal secre-

tions, necrotizing pneumonia and immunodeficien-
cy; or secondary due to some bronchial obstruc-
tion, hematogenic dissemination, and spread of 
infection from the mediastinum (or subphrenium) or 
because of a coexisting lung disease15. The mecha-
nism of formation of a lung abscess is either bron-
chogenic (the major mode being aspiration of 
microbes from the oral cavity) or hematogenic 

(disseminated from another infected site) 15. 

After analysis of the data obtained in this study, the 
male to female ratio of patients with lung abscesses 
was found to be 2.73:1, which is similar to the 3.5:1 
ratio found in previous literature 6. The mean age of 
patients was calculated as being 44.10±15.90, 
which is quite similar to the age groups observed by 
Bhattacharyya (45.15 years)1 and Hirshberg (52 
years)3. According to Takeshi Mori the incidence of 
lung abscess is greater in the age group of 40-60 
years4, similarly in our research the most affected 
age group was found to be between 41-60 years. 
Other studies have also observed this age group as 
being more affected than others1.

The observed site of lung involvement was consis-
tent with existing literature. Therefore, the most com-
monly involved site was the lower lobe of the right 
lung, present in 51.2% of cases. This data is similar to 
the 64.5 % involvement of the right lung and 35.5% 
of the left in a study by Hardy and Hagan8, 73% and 
27% involvement of the right and left respectively in 
a study by Schweppe9 and 81 (67.5%) and 36 (30%) 
involvement of the right and left lungs respectively 
in a study by Bhattacharyya 1. 

In the initial stages of disease, lung abscess presents 
with chills, fever, fatigue, chest pain and cough that 
is often non-productive. With progression of the 
disease the cough may be accompanied with 
blood and in chronic cases clubbing of the fingers23.

The most common presenting symptom was puru-
lent cough, noted in 90.2% followed by fever in 
82.9%, matching with previously seen patterns1, 6. 
Our study showed that 58.5% of the patients had 
hemoptysis. Older studies1,6 showed that 38.3% and 
34% of the cases presented with hemoptysis.

The frequency of clubbing in our study was 46.3% 
which was lower than in previous literature, showing 
statistics of 68.5% and 78% 1,6. Digital clubbing 
presents bilaterally and is usually painless, and unno-
ticed by the patient. This is a strong indicator of 
chronic illness and is most predictive of underlying 
pulmonary diseases including lung abscess26. It is 
thought to be caused by platelet-derived growth 
factor and vascular endothelial growth factor 
although the exact pathophysiology is yet to be 
discovered27. 

History of smoking was identified as the most import-
ant risk factor for lung abscess, with 65.9% of the 
patients being smokers. As per published data from 
a study in Japan12, 75% of the patients were found 
to be smokers, as compared to 57.5% of the patients 
being smokers in a study in India1 and 57% in a study 
in Taiwan11. Diabetes Mellitus is also a noticeable 
predisposing factor for lung abscess in our study, 
with 43.9% of the subjects suffering from it, just as it 
has been established as an important risk factor in 

several previously published studies11, 12, 13. Poor Oral 
hygiene was noticed in 56.1% in our study, which is 
comparatively lower than the 64% seen in the study 
by Bhattacharyya1. History of Tuberculosis was 
found positive in 39% of the patients, whereas history 
of sinusitis was evident in 26.8%. Previously alcohol 
intake has been correlated with a decrease in 
alveolar macrophage activity7 and heavy drinking 
has been strongly associated with causing lung 
infections24. History of alcohol was found in about 
14.6% of the cases in this study in contrast to 18.5% 8, 
22.5% 9 and 33% 10 which was noted in various other 
studies. This value may be a limiting factor due to 
the social stigma associated with consumption of 
alcohol in our society, and the consequent hesita-
tion in disclosing alcohol related history.   

A deep inquiry on the subject has revealed that 
Mycobacterium spp, Aspergillus, Cryptococcus, 
Histoplasma, Blastomyces, Coccidioides, Entamoe-
ba histolytica, Paragominus westermani are all 
known causative pathogens for lung abscesses 25. In 
this study the most common organism on sputum 
culture and sensitivity was found to be Pseudomo-
nas Aeroginosa with a 29.3% positive result contrary 
to other studies, where Klebsiella pneumonia has 
been found to be the most common cause of lung 
abscesses 10. Affecting the right lung more than the 
left 1, 5, 6.

Initial management is carried out using broad spec-
trum antibiotics for the treatment of lung abscess. If 
there is no response to the drug therapy, then surgi-
cal or percutaneous drainage is often carried out 28. 
Actinomyces and Nocardiaasteroides are also 
known etiological pathogens but they require a 
longer duration (6 months) of antibiotic administra-
tion 25.

A lung abscess often forms as a consequence of 
aspiration of anaerobes, resulting in aspiration 
pneumonitis which eventually progresses to an 
abscess due to tissue necrosis. Periodontal disease, 
oropharyngeal infection and tricuspid valve endo-
carditis can lead up to the development and 
formation of lung abscess29. Smoking has been 
highlighted by our data as the most concerning risk 
factor for lung abscess in the setting of a tertiary 
care public hospital. To prevent the occurrences of 
this potentially fatal disease, careful attention must 
be paid to the minimization of aspiration. This can 
be achieved by carrying out various precautionary 
measures in a medical setup such as maintaining 
the reclined angle of patients who are at risk at 
30°.Immediate intubation should be considered in 
patients who are likely to aspirate by coughing or 
recurrent gag reflex29. Infection by anaerobes can 
also be avoided by paying more attention to and 
creating awareness about oral hygiene and the 
associated dangers with lack thereof.

CLINICAL PRESENTATION, RISK FACTORS AND ETIOLOGY OF LUNG ABSCESS

CONCLUSION

The occurrence of lung abscess in our target popu-
lation has shown the greatest association with Pseu-
domonas Aeruginosa, preexisting diseases such as 
diabetes and the presence of signs and symptoms 
such as clubbing. Further inquiry of recurrence 
within this population could help identify preventa-
tive factors that can reduce incidence and 
decrease mortality from lung abscess. 
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