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Integrity is a fundamental quality expected from all
individuals involved in academia, including students, faculty,
and healthcare professionals. However, there has been a
significant increase in complaints regarding academic
misconduct among medical students in recent years. The
erosion of moral values and ethics observed in society
appears to have contributed to the pervasive academic
misconduct that is infiltrating our medical educational
system.
Academic misconduct refers to actions that provide an unfair
advantage or disadvantage to oneself or others within the
academic community.1 Examples of academic misconduct
include plagiarism, cheating, completing academic work for
other students, obtaining information from previous exam
takers, copying answers from nearby classmates, having
someone else mark attendance on behalf of a friend, and
forging a teacher's signature. These actions undermine the
integrity of medical education and have serious consequences.
The prevalence of cheating among medical students
worldwide varies widely, ranging from 0% to 58%.2 In
Pakistan, studies estimate that approximately 50 to 80 percent
of medical students are involved in some form of academic
misconduct.3 Another study from Pakistan found that around
65% of medical students considered academic misconduct
to be acceptable, and 34% admitted to participating in some
form of misconduct.4 A recent report revealed that 44% of
students confessed to fabricating clinical histories, while
28% admitted to writing false examination findings without
actually conducting the examinations.5 A more recent study
showed that students were aware of what constituted
academic misconduct, but this awareness did not deter them
from engaging in such practices.6 In India, 20% of students
saw no issue with academic misconduct, and over 33%
intended to continue these practices in the future.7 In contrast,
in the UK, only 2% of medical students confessed to copying
during degree examinations, with 98% considering it to be
wrong.8 Similarly, in a study conducted in the USA, only
4.7% of students admitted to cheating.9 Similar to any other

profession, the medical field is not without the individuals
who engage in unethical practices. There is substantial
evidence indicating a high prevalence of academic dishonesty
among faculty members as well.10 Instances of faculty
members exhibiting favouritism towards individuals with
influential connections, purposefully failing students due to
personal grudges, accepting bribes in exchange for passing
students, manipulating attendance records to ensure that no
student falls short on attendance in clinics and medical
rounds, inflating internal assessment marks to guarantee a
minimum passing score, turning a blind eye to cheating
happening right in front of them, and even actively
encouraging cheating by colluding with assistants to provide
students with exam-related materials. These are some of the
forms of academic misconduct perpetrated by faculty
members. Within the realm of research, unethical practices
such as plagiarism, data falsification, paying for authorship
in research papers, ghost and gift authorship are frequently
reported. The extent of this problem is quite challenging to
ascertain, but it is evident that various forms of academic
misconduct exist across different settings. These actions
undermine the integrity of medical education and carry
significant implications.10 Various studies indicate that such
practices have become more prevalent as faculty members
face increasing pressure to maintain their research endeavours.
Faculty members encounter substantial demands to uphold
high standards of clinical practice, educate and train future
medical professionals and researchers, conduct scientific
investigations, and secure funding for both clinical and
research pursuits.11 At the same time they are also expected
to adhere to various financial and regulatory requirements.
Within this highly competitive academic landscape, the
heightened expectations and demands may inadvertently or
intentionally lead to instances where faculty members engage
in academic misconduct. The prevalence of unethical
behaviour among academicians is on the rise, and there
appears to be a lack of willingness among faculty to do
away with these practices. Those who hold firm conviction
to adhere to ethical practice often find themselves in
subordinate positions within the hierarchical structure, which
makes it challenging for their voices to be heard and
acknowledged. Institutional members also hesitate to report
instances of cheating or take appropriate action due to
concerns about losing popularity among students, potentially
damaging the reputation of the institution, airing internal
issues publicly, as well as fear of legal consequences.
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Unfortunately, this reluctance sends the wrong message to
academicians, who quickly learn that they can evade
consequences for engaging in misconduct.12

Institutions must prioritise the promotion of academic
integrity and establish a culture where cheating is not
tolerated. This can be achieved through clear policies and
guidelines, effective communication with faculty and
students, and the administration's assurance of full support
for implementing a zero-tolerance policy on cheating.
Workshops should be conducted to enhance students' ethical
decision-making skills and remind them of the consequences
of academic misconduct. Implementing assessment security
measures, such as exam proctoring and restrictions on
electronic devices, can enhance evaluation integrity.
Maintaining the integrity of exams can also involve
reshuffling questions and ensuring adequate spacing between
students. As medical education moves towards competency-
based training and assessment, clinical evaluations like mini
CEX assessments can monitor students' skills at different
stages of their studies. Creating a transparent and fair
environment, establishing clear standards for acceptable
behavior, and prioritising learning over assessment contribute
to reducing academic misconduct. Involving medical students
in peer review processes and fostering a culture of academic
integrity are important as well. Faculty members and
administrators serve as role models for students, and their
adherence to ethical practices has a positive impact. They
should follow institutional policies and exhibit ethical
behaviour in their scientific endeavors, earning the respect
of students. Instances of academic misconduct by faculty
and administrators must be promptly and fairly addressed.
Motivating and encouraging students to uphold ethical
principles is crucial in creating a healthy academic
environment where those engaged in misconduct are
excluded. Alongside knowledge and skills, a good medical
professional must uphold high ethical and moral standards.
By proactively addressing academic dishonesty, institutions
can maintain the integrity of their educational programs and
better prepare students for their professional lives. It should
be made clear to all stakeholders, including students, faculty,
staff, and administrators, that dishonesty has no place in
medicine.
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ABSTRACT
Objective: The objective of this study is to compare the efficacy of dexmedetomidine and tramadol in controlling post-
spinal anesthesia shivering in female patients after cesarean section.
Study Design and Setting: Quasi-experimental Study. Anesthesia Department of Combined Military Hospital, Thal from
October 2022-March 2023.
Methodology: This study was conducted in ASA I and II patients aged 18-45. Sixty patients were enrolled for the study,
who were divided into two group, group D received Inj dexmedetomidine (0.5mcg/kg) while group T received Inj Tramadol
(0.5mg/kg). Time from injection of drug to cessation of shivering was recorded. End point of study was 30 mins after entry
of patient in Post Anesthesia Care Unit (PACU).
Results: The study found that both drugs were effective in preventing shivering, but dexmedetomidine had a faster onset
of action and a longer duration of action than tramadol. Mean time of cessation of shivering in both groups was calculated.
In group D mean time of cessation was 2.9 ±0.9 while in group T it was 3.75 ±0.9. P-value was found to be highly significant
0.001.
Conclusion: The study concludes that dexmedetomidine is a more effective and safer alternative to tramadol for management
of shivering in patients undergoing lower segment cesarean section under spinal anesthesia.
Key Words: Dexmedetomidine, shivering, tramadol
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Incidence of shivering postoperatively as reported in literature
is about 50-60%.1 Shivering is distressing for the patient
and leads to anxiety, pain increased oxygen consumption,
increased intraocular and intragastric pressure and produce
artifacts during monitoring.2 As advancements in medical
practices continue to evolve, the management of shivering
in postoperative patients, particularly those undergoing
cesarean sections, remains a pertinent challenge. The physical
and psychological ramifications of shivering extend to both
the immediate well-being of the patient and their overall
postoperative experience. Understanding the multifactorial
nature of shivering and exploring innovative solutions is
essential to improve patient outcomes.
Different theories have been proposed to explain the
mechanisms underlying shivering. Pain, loss of heat,
postoperative increased sympathetic tone and release of
pyrogens have been described in literature.2 Regional
anesthesia is associated with greater heat loss than general
anesthesia resulting in increased postoperative shivering as
reported by Koay et al.3 Reason for this include cold
crystalloid infusion, vasodilation and loss of shivering in
area of block.
Different methods are used for prevention and treatment of
shivering. Non-pharmacological methods include warming
blankets, forced air warmers and use of warm crystalloids
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INTRODUCTION:
Shivering is a common complication of intrathecal block.
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infusion. Common pharmacological methods include
pethidine, tramadol, ketamine, and clonidine.4 Tramadol is
an opioid agonist which works by inhibition of serotonin
reuptake and norepinephrine in CNS. It is commonly used
drug for control of post spinal anesthesia shivering. Tramadol
is effective for control of shivering but at the same time it
causes nausea and vomitingwhich is a cause of distress for
mothers and hinders the early feeding and bonding with the
neonate.5

Dexmedetomidine is a centrally acting alpha 2 receptor
agonist and is gaining popularity and acceptance in ICU and
OT setup because of its sedative and anxiolytic properties.
It also decreases shivering threshold.6  Dexmedetomidine
has been evaluated as an agent for terminating shivering in
several studies.7 Mittal et al has found dexmedetomidine to
be superior to tramadol with better hemodynamic stability
and less side effects than tramadol in patients operated under
spinal anesthesia.8 Sedation, bradycardia and dry mouth are
commonly reported side effects with it.
Most of the patient population in our setup consist of mothers
coming for cesarean section and tramadol was commonly
used but it was associated with frequent nausea and vomiting
which caused much distress to mothers. The increasing
prevalence of cesarean section deliveries in recent years
further underscores the significance of this study. As this
procedure becomes more commonplace, it is crucial to refine
perioperative practices to ensure the well-being of both
mothers and newborns. In an era where patient-centric care
and personalized medicine are gaining prominence, tailoring
our approach to postoperative shivering management is in
line with the broader objective of optimizing healthcare
outcomes. Consequently, our research strives to contribute
to this paradigm shift by offering a novel perspective on
shivering control, acknowledging the unique needs and
challenges faced by mothers undergoing cesarean sections.
By addressing shivering and its side effects in this specific
patient population, we aim to enhance not only the physical
recovery of the mother but also her ability to engage in the
critical early moments of bonding and nurturing her newborn.
We evaluated the effectiveness of dexmedetomidine and
compared it with tramadol for preventing shivering in
caesarean section patients. We assessed the time to cessation
of shivering, compared adverse events, and evaluated
hemodynamic stability. We have found a lack of research
in this patient population regarding the use of
dexmedetomidine as an anti-shivering agent. By doing so,
we tried fill the gap in the literature and provide an alternative
into the optimal treatment for shivering in this patient
population.
METHODOLOGY:
This Quasi-experimental Study was conducted in tertiary
care hospital setting of Combined Military Hospital Thal
Operation theater after approval from independent local

hospital ethical review committee via ERC No.04/09/22(38)
from October 2022 to March 2023.
Sample size was calculated9 considering expected difference
between two group means of 150s with expected standard
deviation of 180s. Power of test was set to 80% with level
of significance of 5%. Sample size came out 23 in each
group but we took 30 participants in each group to decrease
bias and improve results.9  Total sample size was 60.
ASA I and II patients between the ages of 18 and 45 who
were scheduled for elective lower segment cesarean section
under spinal anesthesia were enrolled in the study after being
briefed and providing written informed consent. The study
included patients who were hemodynamically stable with
no known comorbidities.
Patients coming for emergency surgery, those with pyrexia,
history of allergy to dexmedetomidine or opioids,
hypovolemia, premedication, heart blocks, or bradycardia
were excluded from study.
Patients who developed shivering during or 30 minutes after
the cesarean section were uniformly divided into two groups
by non-probability consecutive sampling to receive either
intravenous dexmedetomidine (0.5mcg/kg) diluted to
1mcg/ml (Group D) or intravenous tramadol (0.5mg/kg)
diluted to 1mg/ml (Group T). The primary outcome which
was observed was time from the injection of the drug to
cessation of shivering. If shivering recurred after initial
cessation, a second dose of the allocated drug was
administered. The study endpoint was 30 minutes after entry
of the patient in the post anesthesia recovery unit.
Operation theater was warmed to a temperature of 24°C
before patient was brought in and was maintained throughout
the operation. Standard ASA monitoring was applied
including pulse oximeter, non-invasive BP, ECG, and
temperature probe. All patients were given infusion of warm
Ringer lactate solution (22-24°C) 10ml/kg with an 18G IV
cannula. The medications and anesthetics administered to
the patients were not heated and there were no additional
methods used to warm the patients. Furthermore, the patients
did not receive any premedication. Spinal Anesthesia was
given to all patients with 25G or 27G Quincke Spinal needle
in L3-L4 or L2-L3 interspace in sitting position and Inj
Bupivacaine 0.5%, 12-15mg was injected in subarachnoid
space. Sensory level of anesthesia was confirmed using
alcohol-soaked gauzes using Bromage scale (0 = block not
present, 1 = only hip blocked, 2 = both hip and knee blocked,
3=all three hip, knee and ankle blocked).10 All operations
were performed by consultant gynecologist. Vitals of patients
were monitored and charted every 5 mins intraoperatively.
Temperature of the patient was recorded with probe applied
to axilla. Oxygen was given with simple face mask throughout
the surgery. OT nurse designated to the case monitored the
patient for development of shivering intraoperatively and
postoperatively in PACU.
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Wrench classification11 of shivering was used which divides
shivering into five grades: Grade 0, which means no shivering
was observed; Grade 1, which indicates that there was no
visible muscle activity but the patient had cyanosis or
piloerection; Grade 2, which means only one muscle had
activity; Grade 3, which means that more than one muscle
had activity; and Grade 4, which means that the whole body
had muscle activity.11 Patients who experienced Grade 3 or
Grade 4 muscle activity were considered in the analysis, as
subjective method was used to evaluate shivering.
Patients with shivering were given either of the two drugs
slow IV by attending anesthesiologist and the time shivering
started and ended were noted. Total time of the operation,
duration of spinal anesthesia, occurrence of unpleasant
experiences like nausea, vomiting, heart rate of less than 50
beats per minute, decrease in MAP of more than 15% from
baseline, and dizziness were documented.
The data, recorded on proforma was transferred to SPSS
25.0 (version for windows) for statistical analysis. Descriptive
statistics were used to summarize the data, with qualitative
data expressed as percentages and frequency and quantitative
data expressed as mean ± standard deviation. T-test was
used to analyze the variations in continuous variables between
the two groups, while the chi-square test was utilized to
examine the differences in categorical variables. Statistical
significance was considered at p = 0.05.
RESULTS:
Total 60 patients were included in the study, 30 in each
group which met the inclusion criteria. Groups were
comparable according to their ages.
In Group D; Mean Age was 30.33 ± 9.1 years (minimum
was 19 and maximum was 42 years). 70% cases had Grade
2 shivering, 10% cases had Grade 3 shivering, and 20%
cases had Grade 4 shivering. Table-1. Mean time of cessation
of shivering was 2.9 ± 0.9 (minimum was 1.5 minutes and
maximum were 4.5 minutes). Table-2
In Group T; Mean Age 32.5 ± 6.8 years (minimum was 19
and Maximum was 42 years). 33.3% cases had Grade 2
shivering, 30% cases had Grade 3 shivering, and 36.7%
cases had Grade 4 shivering. Table-1. Mean time of cessation
of shivering was 3.7 ± 0.9 (minimum was 2.5 minutes and
maximum were 5.5 minutes). Table-2 Second episode of
shivering was observed in 33.3% cases in group receiving
tramadol while in dexmedetomidine group it was observed
to be 16.7%. However, the difference was not found to be
statistically significant. Table-3
Stratification of cessation time of shivering with regards to
age groups was done. P–value in Group-D was 0.29 and in
Group-T was 0.32.  Comparison of means of Age in both
groups was done and p-value was found to be 0.29.
Comparison of means of cessation time of shivering in both
groups was done and p-value was found to be highly
significant (0.0004). Table-2

Table 1: Distribution of grade of shivering in study cases (n = 60)

Mean
SD

Group D (n=30)
2.9
0.9

Group T (n=30)
3.75
0.9

p-value

0.001

Table 2: Time of cessation of shivering in study cases (n=60)

02
03
04

Total

Grades of shivering Group D (n=30)
Frequency

21
03
06
30

Percentage
70
10
20
100

02
03
04

Total

Grades of shivering Group T (n=30)
Frequency

10
09
11
30

Percentage
33.3
30

36.7
100

Yes
No

Total

Second episode of
shivering

Group D (n=30)
Frequency

05
25
30

Percentage
16.7
83.3
100

p-value

0.136

Yes
No

Total

Second episode of
shivering

Group D (n=30)
Frequency

10
20
30

Percentage
33.3
66.7
100

p-value

0.136

Table 3 : Distribution of second episode of shivering in study cases
(n=60)

DISCUSSSION:
Experiencing shivering during surgery under regional
anesthesia can be an uncomfortable and distressing ordeal
for the patient. Shivering can be attributed to various factors,
such as disruptions in central thermoregulation, vasodilation
leading to internal heat redistribution, and heat loss to the
surrounding environment.12 Shivering is not only
uncomfortable for the patient but it also causes many of the
adverse outcomes like increase oxygen consumption, increase
heart rate, increase CO2 production and increase lactic acid
production.
Mechanism of post-operative shivering is not proven yet
but multiple theories exist which fixes the cause on heat
loss to environment, problem with central thermoregulation
and heat redistribution.13 Risk factors identified for shivering
include age, temperature of environment, temperature of
drugs and block level.14

Tramadol is an agent which is used most commonly for
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shivering.15 It is an opioid which acts on ì receptor with
some activity on kappa and delta receptors. The mechanism
by which tramadol ends shivering is via its opioid or
noradrenergic activity. It is associated with multiple side
effects including nausea and vomiting which is cause of
distress in obstetric population.16,17

Dexmedetomidine is alpha 2 receptor agonist which is used
as antihypertensive, analgesic, sedative and anti-shivering
agent.18,19 Dexmedetomidine can terminate shivering via
inhibition of alpha 2 mediated adenyl cyclase in CNS and
causing vasoconstriction. Moreover it can regulate
hypothalamic regulatory activity.20 Dexmedetomidine acts
centrally and decrease the vasoconstriction and threshold
for shivering comparatively.21 Dexmedetomidine is gaining
popularity in ICUs and OT and is being used for sedation
of patients on ventilatory support, procedural sedation and
as an adjunct to local anesthetics. Our study primarily focuses
on patients undergoing cesarean section under spinal
anesthesia as incidence of shivering in this population is
almost 67.5%.22 Mittal et al has reported a success rate of
100% with dexmedetomidine when used as an anti-shivering
drug.8 These results depict the success of dexmedetomidine
as a superior anti shivering agent in different patients group.
However, there was a gap with little evidence available for
use of intravenous dexmedetomidine in healthy obstetric
population which this study aims to fill.
We found that intravenous dexmedetomidine in a dose of
0.5 mcg/kg is a superior anti shivering agent as compared
to tramadol with no effects on hemodynamic status and
significantly less side effects.
Hypotension, sedation and bradycardia are the side effects
reported in literature with dexmedetomidine however with
the dose of 0.5 mcg/kg no such side effects were observed.23

In our study 30 patients who received dexmedetomidine did
not develop hypotension with MAP less than 60mmhg
requiring vasopressors, bradycardia was observed after
administration, but heart rate did not go below 50 beats per
minute. Recurrence of shivering after one dose of tramadol
was found to be 33.3% in tramadol group as compared to
16.7 in dexmedetomidine group but it was not found to be
statistically significant and further studies with a large sample
size is needed to prove this relationship.
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ABSTRACT
Objective: To evaluate the impact of disease on physical, educational, psychological and social wellbeing of transfusion
dependent thalassemia major patients.
Study Design and Setting: A case control study conducted in Thalassemia Centre of Pediatric Ward, PNS Shifa Hospital
Karachi for a duration of six months from March 2019 till August 2019.
Methodology: Seventy cases of thalassemia major patients were enrolled along with a control group of hundred patients.
The enrolled cases were registered thalassemia patients of pediatric hematology clinic. The controls are healthy, age and
sex matched participants and their history was taken to compare with the diseased participants. Peds QL4.0 generic core
scale proforma was filled to assess health related quality of life (HRQoL) in these patients.
Results: Mean age of patients was 8.56 ± 4.526 and 7.94 ± 4.528 for controls. The greatest level of difficulty was seen in
thalassemia patients in physical functioning, health activities and emotional functioning domains with a score of 9.4 ± 6.85,
9.186 ± 5.724 and 6.4 ± 3.5 respectively. The total score in terms of increasing difficulty was 51.84 ± 21.26 in patients
while it was 15.06 ± 10.26 in control group with a significant difference (p = 0.05). There was also significant association
of splenectomy with health-related scores.
Conclusion: This study reiterated the impact of blood transfusion, iron chelation and other clinical dependencies of
thalassemia major patients on their quality of life. The questionnaire data provided valuable information regarding impact
on daily life activities and its difference in comparison to controls.
Keywords: Thalassemia major, Transfusion-dependent, Quality of life
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INTRODUCTION:
Thalassemia is one of the most common genetic disorders
of hemoglobin production worldwide. There are various
conventional therapies used for the treatment of patients
with thalassemia major. However, there are certain limitations
and drawbacks of these treatment modalities. A better
understanding of underlying pathophysiology of thalassemia
has led to the development of newer treatment options which
are mainly focused on correction of imbalance between
different types of globin chains, decreasing ineffective
erythropoiesis and reducing iron overload by using iron
chelation. This will ultimately result in a better outcome in
transfusion dependent thalassemia patients in terms of their
life expectancy, symptom control and better adherence to
treatment plan.1 Management of thalassemia major patients
still revolve around regular and life-long blood transfusion
therapy.2 There are many challenges faced by these patients
such as limited access to regular and safe blood transfusions,
inadequate voluntary blood donors as well as lack of national
blood policies, poor thalassemia awareness at community
and institutional level. Transfusion related infections are
also very commonly seen in these patients. All these factors
result in decreased health related quality of life in thalassemia
patients. These factors are particularly challenging in resource
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poor countries where mortality and morbidity is significantly
higher due to complications of disease as well as treatment.
This includes cardiac complications like cardiomyopathy,
liver problems like chronic hepatitis. Endocrine problems
involving pancreas can result in diabetes mellitus, thyroid
gland involvement result in hypothyroidism, gonadal
involvement cause pubertal delay, spleen enlargement result
in mechanical discomfort and increased demand for
trànsfusion and stunted growth.3

Thalassemia is the most prevalent genetic blood disorder in
the world according to World Health Organization (WHO),
found in more than 60 countries with a carrier population
of up to 150 million.4 It is highly prevalent among children
in South Asia, Mediterranean region and Middle East. In
Pakistan, thalassemia is highly prevalent with a â thalassemia
gene frequency of 5% to 8% and almost 500 new cases are
diagnosed each year.5,6

The quality of life of a thalassemia major patient depends
upon various factors i.e., the number of transfusions they
need, their age, quality of treatment they are getting, social
skills, growth pattern, and other socioeconomic factors.
Yasmeen H also highlighted the impact of these factors on
life quality of thalassemia major patients in Pakistan.7 With
the passage of time, when the age of the patient increases,
health complications also start increasing and adversely
affect their life.8 These challenges and difficulties include
social issues, school performance of children, psychological
issues, difficulty in expressing their feelings and due to
physical illness, they remain unable to perform well at
academics.9

Health related quality of life (HRQoL) measurement is a
multi-dimensional concept that focuses on the impact of
disease and its treatment on the health and well-being of
individuals. Varni et al constructed the multidimensional
PedsQL 4.0 questionnaire to measure the essential core
domains for paediatric HRQoL: Physical functioning,
Emotional functioning, and social functioning, as delineated
by the World Health Organization (WHO), as well as School
functioning.10

This study aims to evaluate the complications faced by
thalassemia major patients in their daily life and the impact
of clinical management within different age groups of
patients. Assessment of level of difficulty will help us
highlight the importance of comprehensive management
planning by involving school representatives, family and
physicians to help these patients lead a better life.
METHODOLOGY
After receiving the ethical approval from the Ethical Review
Committee, Bahria University Medical and Dental College
Karachi (ERC 58/2018), the consent of included patients
and controls was taken. The cases were recruited through
consecutive sampling over the specified period of time. This
case control study was performed at Thalassemia Centre of

Pediatric Ward at PNS Shifa Hospital, Karachi. The study
duration was six months from March 2019 to August 2019.
A total of 70 cases of thalassemia major patients and 100
controls of same age and sex were included. Thalassemia
major children fulfilling the following criteria were included:
having an age range between 2 and 18 years, receiving a
blood transfusion on a monthly or near-monthly basis.
Patients suffering from any acute infection and those
thalassemia patients who had any chronic condition not
related to thalassemia or its complications, were excluded
to avoid its impact on results.  For all enrolled patients, full
data was taken about their disease history including
transfusion requirement and splenectomy. HRQoL was
assessed with the PedsQoL 4.0 Generic Core Scales. This
instrument has 23-items that are designed to measure the
core dimensions of health as delineated by WHO. The
PedsQoL 4.0 encompasses the essential core domains for
pediatric HRQoL measurement: 1) Physical functioning (8
items), 2) Emotional functioning (5items), 3) Social
functioning (5 items) and 4) School functioning (5 items).
It consists of developmentally appropriate forms for ages
2–4, 5–7, and 8–12 and 13–18 years. The reliability, validity,
responsiveness, and practicality of the PedsQoL Generic
Core Scales have been assessed in both physically healthy
pediatric populations and in pediatric acute and chronic
health conditions. The internal consistency reliability of the
PedsQoL 4.0 Generic Core Scale approached 0.90 for self-
report. The validity of the PedsQoL Generic Core Scales
has been demonstrated through known group comparisons
and correlations with other measures of disease burden.
User agreement was signed with MAPI Research Institute,
Lyon, France prior to using the questionnaires.
The obtained data was computed and analyzed by SPSS
(Statistical Package for the Social Sciences) program version
19.0. General characteristics of the patients were presented
in terms of percentage, mean, and standard deviation and
median for data not normally distributed. For QoL, both
total HRQoL score and physical, emotional, social, school
achievement and psychological scores were presented in
terms of mean and standard deviation. One way ANOVA,
and t-test were used to examine the relationship between
HRQoL and each demographic/clinical data.
RESULTS:
Total 170 individuals were enrolled in this study, among
which 70 were cases (diseased children) and 100 controls
(healthy children, age and sex matched). Among cases, 36
(51.4%) were male and 34(48.6%) were female. While in
controls, 48 (48%) were male and 52 (52%) females. Mean
age was 8.56 ± 4.526 for cases and 7.94 ± 4.528 for controls.
Mean physical functioning score, emotional functioning
score, social functioning score, school functioning score,
health & activities score, feelings score, getting along with
others and school scores were 9.4 ± 6.85,  6.4 ± 3.5, 4.5 ±
3.63, 6.086 ± 4.149, 9.186 ± 5.724, 6.314 ±3.304, 4.457
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±3.63, 5.50 ± 4.42 for cases and 3.01 ± 4.734, 2.14 ±
1.77,1.25 ± 1.77, 2.06 ± 2.019, 1.27 ± 2.107, 1.54 ± 1.935,
1.27 ± 2.201, 2.52 ± 3.23 for controls respectively (Figure
1) and have significant effect with p = 0.05. The total score
was 51.84 ± 21.26 in patients while it was 15.06 ± 10.26 in
control group with a significant difference (p = 0.05).
 There were no significant differences between gender of
children and all health quality scores (p= 0.05). There was
significant effect of school functioning and school scores
among (2-4) and (5-7) age groups with p = 0.05 (Figure 2).
The impact of thalassemia on various health domains was
studied within different levels of education and economic
groups, but no significant relationship was found (p-
value<0.05) (Table 1)
Similarly, all health scores were analyzed with type of

Thalassemia (none, major, intermediate and minor), it was
observed that all scores were significant (p = 0.05) in none
and major groups and insignificant (p= 0.05) in intermediate
and minor except emotional and physical scores. There were
insignificant association of blood groups and number of
transfusions with quality-of-life scores except social score,
health activity, feelings and getting along score for =3
transfusions and also significant association of splenectomy
with health-related scores. (Table 2)
DISCUSSION:
Thalassemia major is characterized by the lack of production
of hemoglobin chains. It is also categorized under
hemoglobinopathies. The management therapy i.e., blood
transfusion leads to many side effects like cardiac disease,
iron overload and endocrinopathies. With the passage of
time, the consumption of blood starts increasing because of
over destruction of blood cells in the spleen and increased
needs of the body.11 Repeated blood transfusions in these
patients might result in transfusion related infections. A high
prevalence of transfusion related infections like hepatitis B
and C was observed in a study conducted in Balochistan,
Pakistan.12 Consequently, the quality of life of patients is
compromised severely. A systematic review by Greco F
found a low HRQoL in transfusion dependent patients in
their physical, emotional and social functioning.13

The quality of life of thalassemia major patients was assessed
on different parameters and they showed a higher level of
difficulty in comparison to controls. A total of seventy
interviews/surveys were conducted among the cases from
age 2-18. The study found out that the complications of the
disease are directly affecting the quality of life of patients
and they feel limited in terms of expression.14,15 The
thalassemia major patients mostly remain out of schools
and academic activities due to the complications of the
disease and it was noticed from the survey that the majority
of patients were out of school or didn’t pursue their
education.16 A possible explanation can be the level of
difficulty they face while getting along with other students
and socializing with them. This possible reason was backed
by the results obtained from the survey of the level of social
skills and getting along.17 A study by Abdel Hakeem GL
found physical performance of thalassemia patients to be
most affected in all the domains by using Peds QoL 4.0
scale.18

Mean age of our study population was 8.56 ± 4.526 for
cases and 7.94 ± 4.528 for controls. Patients with splenectomy
were found to be having great difficulty in their physical
activities, social interaction and emotional status. They have
to remain on antibiotic prophylaxis and follow precautions
to remain infection free. Spleen is responsible for filtering
blood, maintenance of immunity, and fighting against
infections, so there are many risks associated with spleen
removal in these individuals.19
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Patients with thalassemia major remain dependent on blood
transfusions for life and also develop transfusion related
complications.20 There are multiple admissions for transfusion
and increasing chelation requirement. This affects their
physical functioning as well as educational process. Along
with this, the emotional state was also found to be imbalanced
in cases as compared to controls. The individuals with
thalassemia find it difficult to express themselves.21

Thalassemia major patients have poor social skills than
controls. They were found to have higher difficulty levels
in getting along with the peers. The possible explanation
for this can be their struggle with the disease and disturbed
mental health.22 Therefore, it is recommended to formulate
a standard management program for thalassemia major
patients. The thalassemia centers across the country should
be developed and multidisciplinary teams should take care
of the patients. This must include, in addition to the team
of medical and surgical specialists, members from
psychology, learning disability, dieticians as well as social
services.
CONCLUSION:
This study shows that thalassemia major patients face many
difficulties due to their lifelong dependency on transfusions.
 This burden of disease greatly impacts their life. Results of
the study clearly show major differences in health-related
quality of life between thalassemia patients and healthy
individuals. Their life is affected uniformly in all domains
of life such as social, physical, educational as well as
emotional. Therefore, this study highlights the importance
of more integrated planning for health services in our region.
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ABSTRACT
Objective: To evaluate the frequency along with socio-demographic factors and clinical features of myeloma in patients
with chronic kidney disease (CKD) presenting at a tertiary care hospital in Karachi, Pakistan.
Study design and setting: It was a cross-sectional study conducted at the Department of Nephrology and Hematology,
Liaquat National Hospital, Karachi, Pakistan from Jan 2022 to Jul 2022.
Methodology: Patients of age>18 years of either gender having chronic kidney disease were included in the study. Detailed
data regarding socio-demographic factors, clinical features and presence of multiple myeloma was obtained. Myeloma was
diagnosed in the patients using WHO criteria i.e. presence of M-protein in urine or serum, presence of clonal plasma cells
in bone marrow, and related tissue or organ failure. Data was entered and analyzed using SPSS version 25.
Results: The median age of the patients with chronic kidney disease was 54 years and most of them were males (63%).
Myeloma was detected in only 14 patients with CKD. The proportion of myeloma was similar across chronic kidney disease
stages, and statistically there was no significant association between chronic kidney disease stages and myeloma with p-
value=0.08. There were no differences in hemoglobin, serum calcium, serum albumin, serum total protein, albumin/globulin
(A/G) ratio, ESR, comorbid in patients with and without myeloma (p>0.05).
Conclusion: The frequency of myeloma among patients with chronic kidney disease was low.
Keywords: Chronic Kidney Disease, End Stage Renal Disease, Myeloma
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cancers and is the 2nd most frequent hematological
malignancy.3 Globally, the annual incidence of mylemo is
1.2 per 100,000 individuals and median age at the time of
diagnosis is 70 years.3 Approximately, 20% of myeloma
patients have genetic abnormalitites and remaining 80%
have chromosomal abnormalities.4 In Asian population, an
expeditious raised in the myeloma incidence is significant
cause of great distrubance in the healthcare settings.5

Myeloma is more common in people of age more than 64
years, accounting for greater than 60% of incidences and
78% of deaths.1 Furthermore, according to GLOBOCON
2020, the incidence of myeloma in Pakistan is 1.1% and
1.5% of deaths occurred due to it.6 In recent years, the
prognosis of myeloma has improved, from five year survival
rate of 30% in 1990, when high-dose dexamethasone and
melphalan were the only treatments to greater than 45% in
2006, with the advent of new agents and to greater than
50% in 2011.1 Myeloma is found to be associated with
various clinical manifestations like anemia, infection, renal
impairment and bone, influencing mainly older age group
and male gender.1,3 There are various other environmental
and genetic factors that have been suspected in the causes
and pathogenesis of multiple myeloma, particularly radiation,
pesticides, and chemicals such as asbestos, benzene, and
arsenic.5

Kidney failure is one of the CRAB criteria i.e. anemia, renal
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INTRODUCTION:
Myeloma is a type of blood cancer characterized by abnormal
plasma cells growth in the bone marrow.1 Due to the fact
that 90% of patients have multiple bone lesions at the time
of presentation, it is frequently referred to as multiple
myeloma.2 Worldwide, myeloma accounts for 1% of all
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failure, hypercalcemia, and bone lesions that shows end
organ damage. Kidney failure is one of the most frequent
complications of myeloma, and it can influence different
parts of kidney consisting the tubules, glomerulus, and
interstitium.4 In multiple myeloma patients, chronic kidney
disease occurs mainly as a result of damage caused to renal
tubules by FLCs (cast nephropathy). A variety of other
nephrotoxic processes may also contribute to this damage
including dehydration, hypercalcemia, nephrotoxic drugs,
and infection.7

At the time of diagnosis, almost 50% of the myeloma cases
have significantly decreased kidney function (estimated
glomerular filtration rate less than 60 mL/minute/1.73m2),
with 10 to 15% needing hemodialysis and approximately
1% progressing to end-stage kidney disease.8,9 A Pakistani
research also shows 35% of the myeloma patients had renal
impairment (serum creatinine>2 mg/dl) at the time of
diagnosis.5 Studies by Mok et al. revealed that chronic kidney
disease is positively associated with mortality among
myeloma patients. Whereas, there was increased incidence
of multiple myeloma in patients with reduced estimated
glomerular filtration rate and dipstick proteinuria, the total
multiple myeloma cases were 107 only, limiting conclusion
of dose-response association and interactive effects of
proteinuria and estimated glomerular filtration rate.10,11

Literature has also revealed that improved survival of
myeloma patients is linked with reversibility of renal
dysfunction.1,8,10,12 Treatment of myeloma with kidney disease
includes removing aggravating factors of renal impairment,
drinking enough water, alkalinizing urine, and preventing
hypercalcemia as well as hyperuricemia. Dialysis is suitable
for myeloma patients with severe renal function.1,8,10,12

Even after the advancement in therapeutic agents and
supportive care, still the precise mechanisms for the
development of myelomas in patients with kidney disease
are incompletely understood. In Pakistan, limited data is
available regarding the burden of myeloma in chronic kidney
disease patients. Thus, in this study, we have evaluated the
frequency and clinical features of myeloma along with socio-
demographic factors of patients with chronic kidney disease
presenting at a tertiary care hospital in Karachi, Pakistan.
METHODOLOGY:
It was a cross-sectional study conducted at the Department
of Nephrology and Hematology, Liaquat National Hospital,
Karachi, Pakistan for the duration of six months from Jan
2022 to Jul 2022. Sample size of 162 was estimated using
frequency of renal impairment as 35%,5 confidence limit as
7.4%, and level of significance as 5%. Patients of age>18
years of either gender having chronic kidney disease were
included in the study. Chronic kidney disease was deemed
as positive when patient had estimated glomerular filtration
rate of less than 60 ml/minute/1.73m2 for three months.
Stages of chronic disease were labeled as stage 1: estimated

glomerular filtration rate greater than 90ml.min/1.73m2,
stage 2: estimated glomerular filtration rate 60-
89ml/min/1.73m2, stage 3: estimated glomerular filtration
rate 30-59ml/min/1.73m2, stage 4: estimated glomerular
filtration rate 15-29ml/min/1.73m2 and stage 5: estimated
glomerular filtration rate less than 15ml/min/1/73m2 (or
dialysis). Patients having hemoglobin less than 8 or more
than 9 gm/dl, serum calcium level less than 9 mg/dl, anemia
sensitive to erythropoietin stimulating agent, and established
renal osteodystrophy were excluded from the study. Non-
random consecutive sampling technique was applied for
sample selection.
Ethical approval from ethical review committee of the
Liaquat National Hospital was obtained (ERC# 0743-2022
LNH-ERC). Patients admitted in ward set up and ICU of
nephrology department with chronic kidney disease were
included. Prior to inclusion, patients were explained the
rationale of study and written informed consent was taken
from either patients or their families. Detailed data regarding
socio-demographic factors (like age, gender), clinical features
[like duration of end-stage renal disease (years), duration
of hemodialysis, hemoglobin level, serum calcium, serum
albumin level, serum total protein, albumin/globulin (A/G)
ratio, erythrocyte sedimentation rate (ESR), chronic kidney
disease stages, serum immunofixation, serum protein
electrophoresis], comorbids (like anemia, hypoalbuminemia,
hypercalcemia, diabetes mellitus, hypertension,
hyperparathyroidism, vitamin D intoxication] and presence
of multiple myeloma was obtained. Myeloma was diagnosed
in the patients using WHO criteria i.e. presence of M-protein
in urine or serum, presence of clonal plasma cells in bone
marrow, and related tissue or organ failure. All details were
recorded by a principal investigator on a predesigned
proforma having study variables. Exclusion criteria were
followed strictly to avoid confounding variables.
Data was entered and analyzed using statistical packages
for social sciences (SPSS) version 25. Normality of the
numeric data was assessed using Shapiro-Wilk’s test. Median
and interquartile range were reported for numeric data like
age, duration of end-stage renal disease (years), duration of
hemodialysis, hemoglobin level, serum calcium, serum
albumin level, serum total protein, albumin/globulin ratio,
and erythrocyte sedimentation rate (ESR), while frequencies
and percentages were reported for categorical data like
gender, anemia, hypoalbuminemia, hypercalcemia, anemia,
diabetes mellitus, hypertension, hyperparathyroidism, vitamin
D intoxication, chronic kidney disease stages, serum
immunofixation, serum protein electrophoresis and myeloma.
Comparison between chronic kidney disease stages and
myeloma was done using Fisher exact test.  Comparison
between myeloma and socio-demographics, clinical features
and comorbids were done using Mann-Whitney U test/Fisher
exact test. The p-value less than and equal to 0.05 was
considered statistically significant.
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RESULTS:
Table 1 shows the baseline characteristics of patients with
chronic kidney disease. The median age of the patients with
chronic kidney disease was 54 years and most of them were
males (63%). At the time of presentation, median hemoglobin
was 8.3 g/dl, median serum calcium was 11 meq/l, median
serum albumin was 2.6 mg/dl, median serum total protein
was 8 mg/dl, median A/G ratio was 0.95 and median ESR
was 87, respectively. All patients were anemic, whereas
hypoalbuminemia (serum albumin in blood<3.5 gm/dl) was
reported in 1.9%, and hypercalcemia (serum calcium>10.7
mg/dl) in 35.8 percent of patients. Almost 35.2% of the
patients had stage 4 chronic kidney disease and 33.3% had
stage 5 chronic kidney disease. Of 162 patients, 57.4% were
diabetic, 42.6% were hypertensive and 22.2% were
hyperparathyroidism, respectively.
Out of 162 patients, 51 patients had serum protein
electrophoresis tested, of which 12 showed m spike in
gamma region. Of 12 patients with M spike in gamma region,
6 had monoclonal and 6 had serum immunofixation.
Myeloma was detected in only 14 patients with chronic
kidney disease. Figure 1 shows that the proportion of
myeloma was similar across chronic kidney disease stages,
and statistically, there was no significant association between
CKD stages and myeloma with p-value=0.08.
The median age of the chronic kidney disease patients
with myeloma was 53.5 years and without myeloma was
54 years. There was no statistically significant relationship
between age and myeloma with p-value=0.646. The majority
of the patients with myeloma were males (8.8%) and 8.3%
were females, however no statistically significant difference
was observed between proportions of gender and myeloma
with p-value=0.999. The median Hb was 8.45 g/dL of
myeloma patients and 8.3 g/dL of without myeloma patients.
The difference in Hb level was not statistically significant
among patients with myeloma and without myeloma with
p-value=0.816. The median serum calcium was 10.8 meq/l
of myeloma patients and 11 meq/l of without myeloma
patients. The difference in serum Ca level was not statistically
significant among patients with myeloma and without
myeloma with p-value=0.39. The median serum albumin
levels were same for patients with and without myeloma
(2.6 mg/dL) with p-value=0.944. The median total protein
was same for patients with and without myeloma (8 mg/dL)
with p-value=0.599. The median A/G ratio and ESR were
also statistically similar between patients with and without
myeloma with p-value=0.957 and 0.853. The most frequent
comorbid among chronic kidney disease with myeloma was
diabetes, followed by hypertension and hyperparathyroidism.
There was no statistically significant difference observed in
comorbids among patients with and without myeloma
(p>0.05). (Table 2)

Table 1: Baseline characteristics of study sample (n=162)

Characteristics
Age (years)
Gender
Male
Female
Hb level (g/dl)
Serum Ca (meq/l)
Serum albumin levels (mg/dl)
Serum total protein (mg/dl)
A/G ratio
ESR
Comorbids
Diabetes
Hypertension
Hyperparathyroidism
Chronic kidney disease stage
II
III
IV
V

54 (45-64)

102 (63)
60 (37)

8.3 (8.0-8.9)
11 (10.6-13.0)
2.6 (2.0-3.0)

8 (7-8)
0.95 (0.8-1.0)
87 (66-100)

93 (57.4)
69 (42.6)
36 (22.2)

9 (5.6)
42 (25.9)
57 (35.2)
54 (33.3)

Data presented as Median (IQR) or n (%)
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Figure 1: Comparison of myeloma and chronic kidney disease
stages (n=162)

Yes No

DISCUSSION:
Myeloma is a type of blood cancer and globally, the annual
incidence of myeloma is 1.2 per 100,000 individuals. Due
to the fact that 90% of patients have multiple bone lesions
at the time of presentation, it is frequently referred to as
multiple myeloma.2 Worldwide, myeloma accounts for 1%
of all cancers and is the 2nd most frequent hematological
malignancy.3 According to GLOBOCON 2020, the incidence
of myeloma in Pakistan is 1.1% and 1.5% of deaths occurr
due to it; kidney failure being one of the most frequent
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disease.8,9 In the current study, all the patients with myeloma
were anemic with median hemoglobin level as 8.45 gm/dl,
which contributes mainly to fatigue and weakness. Whereas,
in other studies, the frequency of anemia was reported as
73 to 88%.19,20 Basharat et al. found that 93% of the myeloma
patients had anemia. Kaur et al. also found that 88% of the
patients with multiple myeloma had hemoglobin level less
than 12 mg/dl.24 Kyle et al. showed that 73% of the myeloma
patients had normocytic normochromic anemia at
presentation.20 In patients with myeloma, anemia can be
analogous to kidney dysfunction, bone marrow replacement
or can be due to dilution in the case of huge M-protein.
Therefore, it was anticipated that kidney failure in myeloma
patients with chronic kidney disease would frequently be
caused by hypercalcemia, which is also a common
consequence of anemia.19 In our study, we also found patients
with myeloma and chronic kidney disease had lower level
of serum calcium. According to Kyle et al. 28% of the
myeloma patients had hypercalcemia.20 Monoclonal protein
binding with calcium may be because of increase in serum
calcium.5

Despite efforts to control confounding factors, there are a
number of limitations in the present study. The sample size
of the study was small and it was a single center study.
Therefore, findings cannot be generalized to entire population.
The design of the study was cross-sectional that’s why we
were unable to identify the cause-effect relationship between
myeloma, chronic kidney disease and comorbids. In future,
prospective studies with larger sample sizes should be done
in order to increase the generalizability of findings.
CONCLUSION:
Frequency of myeloma among patients with chronic kidney
disease was low. Hence, renal impairment in patients with
multiple myeloma is a common complication that worsen
the prognosis of the disease. Treating early and effectively
with new chemotherapy drugs can stop or delay the
progression of disease and improve survival outcomes

Table 2: Comparison of socio-demographics, clinical features and
comorbids among patients with and without myeloma (n=162)

complications of myeloma.4 Its management remains
challenging. Cast nephropathy is the most common cause
of severe kidney dysfunction in multiple myeloma.7 At the
time of diagnosis, almost 50% of the myeloma cases have
significantly decreased kidney function.8,9,13 Shaheen et al.
also revealed that 35% of the myeloma patients had renal
impairment (serum creatinine>2 mg/dl) at the time of
diagnosis.5 Even after the advancement in treatment options,
still the precise mechanisms for the development of myeloma
in patients with kidney disease is incompletely understood.3,14-

18 Hence, in the current study, we have evaluated the
frequency and clinical features of myeloma along with socio-
demographic factors among patients with chronic kidney
disease.
Globally, median age at the time of diagnosis is 70 years.3

In the current study, myeloma was diagnosed in 14 patients
with chronic kidney disease. Among them, 8 cases had stage
4-5 chronic kidney disease. We found the median age of our
patients with myeloma was 53.5 years. In other studies, by
Soleymanian et al. and Kyle et al., myeloma was frequently
present among patients of older age and median age at the
time of diagnosis was 59-66 years.19,20 While, Ludwig et al.
found median age at the time of diagnosis as 70 years.21 In
another similar Indian study by Devi et al., the mean age of
myeloma patients was 58.8 years.22 Moreover, we found
proportion of myeloma was higher among males than females,
which is similar to the previous studies by Soleymanian et
al. and Shaheen et al.19,23 Basharat et al. also reported most
of the patients with myeloma were males (73%).5

The most frequent comorbid in our patients with myeloma
and chronic kidney disease was diabetes. Hence, the patients
with chronic kidney disease had higher risk of myeloma if
they were diabetic. At the time of diagnosis, almost 50% of
the myeloma cases have significantly decreased kidney
function (estimated glomerular filtration rate less than 60
mL/minute/1.73m2), with 10 to 15% needing hemodialysis
and approximately 1% progressing to end-stage kidney

Characteristics
Age (years)
Gender
Male
Female
Hb level (g/dl)
Serum Ca (meq/l)
Serum albumin levels (mg/dl)
Serum total protein (mg/dl)
A/G ratio
ESR
Comorbids
Diabetes
Hypertension
Hyperparathyroidism

Yes
53.5 (46-65)

9 (8.8)
5 (8.3)

8.45 (8-8.5)
10.8 (9.9-13)

2.6 (2-3)
8 (7-8)

0.95 (0.8-1)
87.5 (67-110)

7 (7.5)
6 (6.7)
1 (2.8)

No
54 (44-62)

93 (91.2)
55 (91.7)

8.3 (8-8.9)
11 (10.6-13)

2.6 (2-3)
8 (7-8)

0.95 (0.8-1)
87 (66-100)

86 (92.5)
83 (93.3)
35 (97.2)

p-value
0.646

0.816
0.39
0.944
0.599
0.957
0.853

0.583
0.406
0.197

0.999
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ABSTRACT
Objectives: To study the weight-reducing effect of M. Oleifera Leaves against induced obesity in  rabbits.
Study Design and Settings: It was an animal study conducted in the Department of Pharmacology, Liaquat National
Hospital & Medical College, Karachi.
Methodology: The study period was 6 months, and random sampling was done. Twenty four Healthy rabbits of either sex,
weighing 1–2 kg and aged 1-3 years, were included in the study. Sick rabbits weighing less than 1 kg or more than 2 kg
and aged less than 1 year or more than 3 years were excluded from the study.
Results: The weight of Group B animals fed with a high-fat diet (HFD) for 28 days increased significantly from 1.28±0.07
to 1.88 ± 0.17. While the weight of Group C and D rabbits which were fed with M. oleifera extract(300mg/kg and 600mg/kg)
along with a HFD for 28 days, increased slightly from 1.38±0.07 to 1.53± 0.08 and from 1.25±0.13 to 1.38± 0.14 respectively.
P-value of weight on Day 28 also became significant with a P-value of (0.000), which was (0.176) on Day 0, proving the
anti-obesity effects of M. oleifera leaves.
Conclusion: In our study, we found out that there was a significant weight-reducing effect of M. oleifera leaves against
obesity induced rabbits as well as skin fold thickness was also decreased. This study also indicates that the given dose of
M. oleifera leaves extracts are devoid of any side effects.
Keywords: Body mass index, High-fat diet, Moringa oleifera, Obesity, World Health Organization
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"Pharmacological Management of Obesity: An Endocrine
Society Clinical Practice Guideline" states that moderate-
intensity exercise combined with suitable lifestyle and dietary
adjustments should be the preferred method of weight loss
treatment. However, epidemiological and clinical research
has demonstrated how difficult it is to sustain a long-term
healthier lifestyle. Therefore, much research has been done
on natural supplement items that primarily aid people in
their fight against obesity.2

Reports indicate that the biological activity of M. oleifera
includes prevention of gastric ulcers, reducing blood glucose
levels, decreasing blood pressure, and anti-inflammatory
qualities. Moringa oleifera leaves protect against a wide
range of potentially dangerous illnesses, including bacterial
growth, cancer, oxidative stress, inflammation, hepatic
fibrosis, liver damage, and hypercholesterolemia. It has also
been shown to improve regulation of hormones in the
kidneys, liver, and thyroid.3

Moringa oleifera also have beneficial effects on brain as
one study shows that it can protect male wistar rats against
ketamine-induced memory problems, and NMDA receptors
may play a role in this protective action of M. oleifera.4

Research also shows that mice performed better during
reproduction when they consumed Moringa oleifera leaves.
Dietary Moringaoleifera leaves lowered serum

Page-266

Weight Reducing Effect of Moringa Oleifera Leaves Against Induced
Obesity in Rabbits

Syed Saqib Khalid, Tabassum Zehra, Fizzah Ali, Fizza Batool

Syed Saqib Khalid (Corresponding Author)
Lecturer, Department of Pharmacology
Liaquat National Hospital and Medical College, Karachi
Email: saqibkhalid32@gmail.com

Tabassum Zehra
Professor & HOD, Department of Pharmacology,
Liaquat National Hospital and Medical College, Karachi
Email: drtabassum.zehra@lnh.edu.pk

Fizzah Ali
Assistant Professor, Department of Pharmacology,
Liaquat National Hospital and Medical College, Karachi
Email: dr.fizzah.ali@lnh.edu.pk

Fizza Batool
Lecturer, Department of Pharmacology,
Liaquat National Hospital and Medical College, Karachi
Email: fizza.batool@lnh.edu.pk

Received: 03-11-2022
Accepted: 12-09-2023

INTRODUCTION:
Today, obesity has become a serious health concern and a
possible risk for many diseases worldwide. World Health
Organization (WHO) defined obesity as having a body mass
index of 30 kg/m2 or more. A Body Mass Index over the
normal range of 18 to 25 kg/m2 is typical in Western societies.
It has been connected to inactive lifestyles and Western
food intake (rich in saturated fat and calories).1

The National Heart, Lung, and Blood Institute's
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Malondialdehyde, but more significantly, decreased the
frequency of defective sperm.5

In mice, the polysaccharide from Moringaoleifera leaves
has been shown to modulate the intestinal microbial
composition by increasing the abundance of bacteria linked
to weight reducing effects, short chain fatty acid generation,
and lactic acid production. These results suggest that the
polysaccharide found in M. oleifera leaves may be a useful
prebiotic with health-enhancing properties.6

M. oleifera also has garnered significant attention as a
chemotherapeutic approach due to possible anti-inflammatory
and antioxidant properties, and higher flavonoid content
compared to other vegetables and fruits.7

The major metabolic enzymes that are linked to obesity are
pancreatic lipase, -amylase, and -glucosidase, which were
strongly suppressed by M. oleifera leaves. Therefore, M.
oleifera leaves may be considered a readily available health
supplement source for reducing obesity.8

This study outlined an anti-obesity function of M. oleifera
leaves powder in experimentally induced obesity in rabbits,
a species that has recently been studied for
hypocholesterolemic action of M. oleifera.
The purpose of this study was to determine whether M.
oleifera leaf had any therapeutic value for treating obesity
in rabbits.
Some pharmacological drugs are used to treat obesity, but
each drug has their undesirable side effects and slow onset
of action, and some are expensive. If the weight-reducing
effects of M. Oleifera leaves are established, they can replace
the pharmacological drugs for treating obesity.
METHODOLOGY:
It was an animal study performed in the Department of
Pharmacology along with Animal House, Liaquat National
Hospital & Medical College, Karachi. The study duration
was six months from 1st January 2022 to 30th June 2022
after approval from the research and ethical committee.
Ethical permission for the current study was taken by the
Ethical Review Committee of Liaquat National Hospital &
Medical College, Karachi. (Ref: App # 0658-2021 LNH –
ERC). Data that were obtained during the study was kept
extremely confidential.
Sample size was 24 Rabbits. Sample size was calculated by
using below formula.
Minimum numbers of animals per group:
Minimum n = 10/k + 1
n = number of subjects per group and k = number of groups
n = 10/4 + 1
n = 2.5 + 1 = 3.5
Total Minimum numbers of animals required:
Minimum N = Minimum n x k

Minimum N = 3.5 x 4= 14
Random sampling was done and 24 Healthy rabbits of either
sex, Weighing 1 – 2 kg and Aged 1 - 3 years, were included
in the study. Sick Rabbits Weighing less than 1 kg or more
than 2 kg and aged less than one year or more than three
years were excluded from the study. Rabbits were divided
into groups A, B, C, and D, with six animals in each group.
Group A: represent the standard control in which the rabbits
were given a regular diet and free access to water for 28
days.
Group B: represent a negative control in which the rabbits
were given a high-fat diet for 28 days.
Group C: represent a test treatment in which rabbits were
given M. oleifera extract(300mg/kg) along with a high-fat
diet for 28 days.
Group D: represents test treatment in which rabbits were
given M.oleifera extract (600mg/kg) along with a high-fat
diet for 28 days.10

Previous reports of an acute toxicity investigation using a
single dosage of orally given 2 g/kg extracts of M.
oleifera(leaf) indicate that these concentrations which are
used in our study are safe to use.
The body weight, skin fold thickness, and body temperature
were recorded on day 0 and then weekly consecutively for
28 days.
Fine powder of M. oleifera leaves (Stock Number:
124876300_PK-1282732171) was brought from Moringa
Powder Store Pakistan and stored in a clean, sterile glass
container. 300mg and 600 mg of M. oleifera leaf
powder/rabbit/day were administered with a high-fat diet
according to the experimental design.
Rabbits that were fed with a regular diet include hay which
was brought from the local market on an everyday basis.
High-fat diet induced obesity in rabbits is considered a
reliable tool for evaluating anti-obesity activity. A high-fat
diet includes 10% fat (2/3 corn oil and 1/3 coconut oil)
added to the regular rabbit diet.
Statistical analysis: Data was analyzed on SPSS version
22.0 (IBM, incorporation, USA). The results were expressed
as means ± standard deviation. One way ANOVA test is
applied. Statistical significance was taken at P<0.05.
RESULTS:
Body weight, skin fold thickness and temperature of animals,
of all groups were analyzed and compared on Day 0, 7, 14,
21 and 28.
The weight of Group B animals fed with a high fat diet for
28 days increased significantly from 1.28±0.07 to 1.88 ±
0.17. While the weight of Group C and D rabbits which
were fed with M. oleifera extract(300mg/kg and 600mg/kg)
along with a HFD for 28 days, increased slightly from
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1.38±0.07 to 1.53± 0.08 and from 1.25±0.13 to 1.38± 0.14
respectively. P-value of Weight on Day 28 also became
significant with a P-value of (0.000), which was (0.176) on
Day 0, proving the anti-obesity effects of M. oleifera leaves.
Skin fold thickness also increased significantly from
1.08±0.07 to 1.45 ±0.20 in Group B animals fed with a HFD
for 28 days. There was only a slight increase in Skin fold
thickness from 1.16±0.10 to 1.23± 0.10 and from 1.16±0.08
to 1.25± 0.08, respectively, in Group C and D animals fed
with M. oleifera extract(300mg/kg and 600mg/kg) along
with HFD for 28 days. The P-value of Skin fold thickness
on Day 28 was close to significant with a P-value of (0.061),
which was (0.411) on Day 0.
There was a noteworthy drop in Body temperature from
39.08±0.33 to 37.18± 0.22 in Group B animals fed with a
HFD for 28 days, while there was a rise in Body temperature
from 38.41±0.16 to 39.18.± 0.17 and from 38.63±0.31 to
39.28± 0.09 in Group C and Group D animals fed with M.
oleifera extract(300mg/kg and 600mg/kg) along with a HFD
for 28 days. P-value of Body temperature on Day 28 also
became significant with a P-value of (0.000), which was
(0.006) on Day 0, indicating that intake of M. Oleifera leaves
can increase body temperature slightly.
DISCUSSION:
Obesity has been declared a worldwide epidemic by WHO.13

It has become a serious health concern and a possible risk
for many diseases worldwide. When a person's amount of
fat tissue increases to the point that it negatively impacts
their mental and physical well-being and shortens their life
span, they are said to be obese. Recent studies showed that
interaction of genetic, environmental, psycho-behavioral,
hormonal, metabolic, cultural, and socioeconomic elements
might contribute to the development of obesity. The incidence
of the world's main severe illnesses and primary causes of

death is dramatically increased by obesity. Severe obesity
is often associated to a number of other serious medical
conditions. These include high cholesterol, high blood
pressure, diabetes type II, gallstones, fatty liver disease,
pulmonary hypertension, sleep apnea, and even certain forms
of cancer.14

A study of the available literature reveals that several different
herbal plants are used in the treatment of obesity. These
include fucus vesiculosus, citrus aurantium, yacon syrup,
curcumin, nigella sativa, camellia synensis, green tea, and
black Chinese tea.1

Vitamins, phenolic acids, flavonoids, isothiocyanates, tannins,
and saponins are some of the many bioactive components
found in substantial concentrations throughout different M.
oliefera plant parts. They've all been researched for their
health benefits.15

This study outlined an anti-obesity function of M. oleifera
leaves powder in experimentally induced obesity in rabbits,
a species that has recently been studied for
hypocholesterolemic action of M. oleifera.
Study conducted by (Nahar et al., 2016) revealed that Body
weight, thoracic (TC) and abdominal (AC) circumferences,
and body mass index, all increased significantly in rats fed
a high-fat diet. A comparable research found that HFD
animals gained much more weight than pellet-fed animals
(Bais, Singh, & Sharma, 2014). Our findings, in which
Group B animals given an HFD for 28 days had their weight
grow dramatically from 1.280.07 to 1.880.17 kgs, are
supported by these investigations.
Research from (Nahar et al., 2016) also found that both
single-dose and repeated-dose administrations of M. oleifera
leaf powder successfully decreased body mass index (BMI)
in obese participants which is in accordance with our study
in which Groups C and D treated with M. oleifera leaves

Group D
1.25±0.13
1.28±0.11
1.31±0.11
1.33±0.15
1.38±0.14
1.16±0.08
1.23±0.10
1.26±0.08
1.28±0.07
1.25±0.08
38.63±0.31
38.90±0.24
39.10±0.15
39.03±0.08
39.28±0.09

Group C
1.25±0.13
1.28±0.11
1.31±0.11
1.33±0.15
1.38±0.14
1.16±0.08
1.23±0.10
1.26±0.08
1.28±0.07
1.25±0.08
38.63±0.31
38.90±0.24
39.10±0.15
39.03±0.08
39.28±0.09

Group B
1.28±0.07
1.38±0.13
1.45±0.13
1.65±0.19
1.88± 0.17
1.08±0.07
1.20±0.08
1.28±0.11
1.31±0.17
1.45±0.20
39.08±0.33
39.46±0.45
38.96±0.67
38.06±0.16
37.18±0.22

Group A
1.28±0.11
1.33±0.15
1.38±0.13
1.38± 0.13
1.45±0.13
1.18±0.16
1.21±0.11
1.25±0.12
1.26±0.12
1.28±0.14
38.78±0.31
39.13±0.20
39.16±0.26
38.90±0.46
38.86±0.43

P-value
0.176
0.496
0.150
0.006
0.000
0.411
0.927
0.363
0.564
0.061
0.006
0.02
0.437
0.000
0.000

Day 0
Day 7
Day 14
Day 21
Day 28
Day 0
Day 7
Day 14
Day 21
Day 28
Day 0
Day 7
Day 14
Day 21
Day 28

Parameters

Weight

Skin fold
thickness

Body
temperature

Table 1: Mean differences among different group with respect to weight,
skin fold thickness and body temperature
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extract at 300 and 600mg dosages, respectively, had only a
modest rise in weight in comparison to an obese control
group in which the weight increase was highly significant.
Additionally a similar study reported that the use of a HFD
result in a considerablerise in body weight. The percentage
of gain in weight of body of rats fed with the HFD
supplemented with extract of M. oleifera leaves was notably
lesser than that in the HFD group, which coincides with our
study in which P-value of Weight at Day 28 becomes
significant (0.000) which was (0.176) at Day 0 proving anti-
obesity effects of M. oleifera leaves.16

The study performed by Irfan et al., 2016 evaluated that the
diabetic rats fed with M. oleifera leaf extract produced an
utmost loss in body weight on the 7th day of study. Moreover,
body weight loss at the completion of oral doses was
progressively declining, which supports our study.17

Another study conducted by Madkhali H et al., 2019 revealed
when HFD was given to animals, it resulted in a considerable
rise in body weight. On the other hand, body weight was
considerably decreased in HFD-induced obese rats that were
given M. oleifera leaves extract in a dose-dependent manner,
which is in accordance with our study.18

The study conducted by Othman A et al., 2019 support our
study and provides evidence that HFD rats demonstrate a
marked rise in weight of body compared to animals given
normal diet, and two weeks of M. oleifera extract therapy
noticeably decreases weight of body compared to HFD
supplemented rats.10

Kilany O et al., 2020 observed that administration of M.
oleifera seed oil extract to rats significantly decreased body
weight; in contrast, in our study, M. oleifera leaves extracts
were used instead of M. oleifera seed oil.19

The HFD group showed statistically significant weight gain
in a research by Dhungel et al., 2009. According to their
findings, those who followed the HFD gained about 24%
more weight than those who followed the Low Fat Diet,
and those on the High Fat Diet also had increases in skinfold
thickness (SFT) in the fourth and tenth weeks of the research.
Consistent with these findings, we found that skin fold
thickness increased significantly from 1.08 ±0.07 to 1.45
±0.20 in Group B animals given the high-fat diet.
Research done by Bais S et al., 2014found that rats getting
a HFD showed a significant decrease in rectal body
temperature observed on Day 49 while giving M. oleifera
extract (200 and 400mg/kg) dose-dependently increased the
body temperature. Our study is in accordance with this study,
and there was a considerable drop in Body temperature from
39.08±0.33 to 37.18± 0.22 in Group B animals fed with a
HFD while there was a rise in Body temperature from
38.41±0.16 to 39.18.± 0.17 and 38.63±0.31 to 39.28± 0.09
in Group C and Group D animals, respectively, fed with M.
oleifera extract(300mg/kg and 600mg/kg).20

Further, studies are carried out to determine the active
principle of this plant, followed by the identification of the
mechanistic approach of M. oleifera leaf powder that helps
in weight management.
CONCLUSION:
Many pharmaceutical methods have been explored for
treating obesity, but only a few are safe, and the majority
have undesirable side effects. The search for plant-based
anti-obesity medications is, therefore, an option. Based on
our findings, M. oleifera leaves significantly reduced body
weight and skin fold thickness in obese rabbits. This research
also shows that the recommended dose of M. oleifera leaves
extract is safe and without side effects.
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ABSTRACT
Objectives: To analyze the role of maternal BMI and age on pregnancy outcomes.
Study design and Setting: A retrospective cohort study CMH, Abbottabad from 1st August 2022 to 31st January 2023
Methodology:A retrospective cohort study was done over a period of 6 months in 500 post-natal women whose BMI were
calculated and recorded at first trimester during their booking visit and eventually delivered at combined military hospital,
Abbottabad. Data related to age, BMI, gestational age at the time of delivery, spontaneous or induction of labour and mode
of delivery were evaluated.
Results: The study included 500 female patients. The mean age and BMI were 32±11.5 years and 28.8±8 respectively.
140 (28%) females had normal weight, 310(62%) and 50(10%) were overweight and obese respectively. The variable age
at the time of booking was divided into three groups = 20 years, 21-35 years, and 36-42 years which included 80(16.4%),
275(55%) and 145(29%) patients respectively. Multigravida were 285(57%) and prim gravida were 215(43%).   Induction
was given to 275(55%) and those who went into spontaneous labour were 225(45%).  Delivery at term that is = 37 weeks
was 455(91%) and only 45(9%) were delivered before 37 weeks.  Percentage of women having a spontaneous vaginal
delivery was 230(46%) and 250(50%) had LSCS and 20(4%) underwent instrumental delivery.
Conclusion: It was evident that raised BMI and maternal age had confounding effects on pregnancy outcomes. The incidence
of LSCS was more in patients with higher BMI and age.
Keywords: Body Mass Index (BMI), obesity, gestational age, Lower-Segment Cesarean Section (LSCS).
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considered the most common metabolic disorder. Its
prevalence has affected the women of reproductive age too.1

The risks of pregnancy complications such as hypertension,
gestational diabetes mellitus, pre-eclampsia, preterm
deliveries and birth of growth restricted babies are higher
for obese and overweight mothers.2

According to the study of Martin et al., pregnancy
complications had a statistically direct relationship with
overweight, obesity and excessive maternal weight gain
during pregnancy which significantly contribute to increased
incidence of caesarean section.3 Women with BMI in the
normal range that is (20-24.9kg/m2) are less likely to have
issues conceiving a baby with low risk of miscarriage and
stillbirth than those with BMI greater than 25kg/m2.
According to Vince et al., the pregnancy complications
associated with obesity and excessive gestational weight
gain also include labour complications besides those that
are threatening to the lives of mothers and babies.4

Zongjiang et al., found out the estimated proportions of
unfavourable pregnancy outcomes which were associated
with obesity and gestational weight gain. The proportion of
GDM was 29.3%, pre-eclampsia was 36.2%, caesarean
delivery was 15.5%, 21.6% was longer antenatal stay in
hospital with 6.5% of NICU admission, the proportion of
births large for gestational age was 25.2% and extreme
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preterm births was 16.3%.5

Xiu et al. compared the pregnancy outcomes in females with
normal pre-pregnancy weights to women with higher BMI
and inferred that overweight females before pregnancy had
higher risk of preterm birth and that obese women had the
greatest risk of extremely preterm births. However, the
maternal age and gestational weight gain had low impact
on preterm births as the estimators were robust in that case.6

The effects of age on pregnancy outcomes remain
controversial due to several issues such as the effects of
maternal weight intervening with the effects of older age.
The study done by Malgorzata et al., showed the pregnancy
outcomes depending on maternal age substantiating that
females related to younger and older age groups had higher
adjusted odd ratios of pre-eclampsia, intra uterine growth
restriction and preterm births.7-9 Considering the
aforementioned outcomes this study was aimed to assess
the effects of maternal BMI and age on pregnancy outcomes
in our setup.
METHODOLOGY:
This retrospective cohort study consisted of 500 postnatal
women and was carried out over a period of six months
from 1st August 2022 to 31st January 2023, at a tertiary care
hospital, CMH Abbottabad. According to a WHO calculator
with 95% confidence interval, 5% margin of error and a
population proportion of 50% a sample size estimated must
be greater than or equal to 385 to sufficiently represent
unknown population.8,9 The selection of patients for the data
was done through a simple random sampling technique who
were booked at first trimester in OPD and were followed
up for antenatal care and delivered at CMH Abbottabad.
The inclusion criteria composed of the ages of patients that
ranged from 19 to 42 years. All primigravida and multigravida
were included. The BMI and ages of patients were calculated
and recorded at the time of booking visit. The variables also
consisted of gestational age, induction (if they were induced
or not), spontaneous (if there was a spontaneous onset of
labor) and mode of delivery. Exclusion criteria consisted of
patients with comorbidities, for example, diabetes mellitus,
hypertension and renal parenchymal diseases. Patients aged
=42 years or =18 years. It also excludes morbidly obese
patients, women with previous 2 scars and with uterine and
foetal congenital abnormalities.
The total number of patients with normal BMI were 140
(28%), overweight patients were 310(62%) and obese were
50(10%). Gestational age, induction and spontaneity of
labour and mode of delivery were analysed in relation to
BMI and age of patients. It was done to assess the importance
of maternal weight and age in delivering a baby with less
complications during pregnancy and post pregnancy
outcomes.
The study was conducted with consent from the patients
using consent forms and with permission from the Ethical

Institutional Review Board of Combined Military Hospital
Abbottabad vide letter no (ERB no CMH Atd-ETH-82-
Gyane-23).
Data was analyzed using Statistical Package for Social
Sciences (SPSS) version 26. The variables in study consisted
of maternal age, BMI, gestational age, induction, spontaneous
and mode of delivery. The maternal age was categorized
into 3 groups that is =20 years, 21-35 years and 36-42 years.
The BMI was classified into 3 categories normal, overweight
and obese. They were assigned ‘1’, ‘2’ and ‘3’ labels
respectively. The gestational age =37 weeks was categorized
as pre-term while greater than 37 weeks was classified as
term. The variable induction was assigned a label ‘yes’ if
the patient was induced and ‘no’ if she was not. The variable
spontaneous was also given label ‘yes’ if the labor was
spontaneous and ‘no’ if it was not. The mode of delivery
was categorized into 3 groups that is, instrumental delivery
(Ins-D), spontaneous vaginal delivery (SVD) and lower
segment caesarean section (LSCS). The chi-sq test was
applied to see if there was any effect of maternal BMI and
age on the pregnancy outcomes at 5% level of significance.
RESULTS:
During the study 500 patients were assessed since their first
trimester throughout the pregnancy till delivery. The age of
patients ranged from 19 years to 42 years. The mean age
was 32± 11.5 years. The mean BMI was 28.8±8. The total
number of patients with normal BMI were 140(28%), the
overweight patients were 310(62%) and patients with obesity
were 50(10%). Results showed that 129(92.1%) of the
females with normal BMI went through spontaneous vaginal
delivery whereas this percentage was much lower in
overweight and obese patients that is 100(32.3%) and 1(2%)
respectively. On the other hand, the number of deliveries
through LSCS was much higher in obese patients as compared
to normal weight patients. It was 46(92%) in obese and
1(0.7%) in normal patients. Gestational age was divided
into two categories. The one with gestational age =37 weeks
was called a term birth whereas the one less than or equal
to 37 weeks was called preterm births. The preterm births
were higher in obese patients that is 8(16%) as compared
to normal patients 0(0%). 49 out of 50 patients with obesity
required induction and only 1 patient had spontaneous onset
of labor. From the results it was evident that BMI had
significant relationship with mode of delivery, gestational
age, induced or spontaneous labor.

Figure1: Delivery at term according to BMI
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Table 1

Mode of Delivery, n(%)
Ins-D
SVD
LSCS
Gestational Age, n(%)
Term
Pre-term
Induction, n(%)
Yes
No
Spontaneous, n(%)
Yes
No

10 (7.1%)
129 (92.1%)
1 (0.7%)

140 (100%)
0 (0.0%)

35 (25%)
105(75%)

105 (75%)
35 (25%)

7 (2.3%)
100 (32.3%)
203 (65.5%)

273 (88.1%)
37 (11.9%)

191 (61.6%)
119 (38.4%)

119 (38.4%)
191 (61.6%)

3 (6.0%)
1 (2.0%)
46 (92.0%)

42 (84.0%)
8 (16.0%)

49 (98%)
1 (2.0%)

1 (2.0%)
49 (98%)

Variables
Body Mass Index (BMI)

Normal
 (n=140)

Overweight
 (n=310)

Obese
(n=50)

P-value = 0.000

10 7 31

203

46

129

100

1

Normal Weig
ht

Over weight Obese
0

50

100

150

200

250

Figure 2: Mode of Delivery

Mode of Delivery, n(%)
Ins-D
SVD
LSCS
Gestational Age, n(%)
Term
Pre-term
Induction, n(%)
Yes
No
Spontaneous, n(%)
Yes
No

1 (1.3%)
14 (17.5%)
65 (81.3%)

76 (95%)
4 (5%)

56 (70%)
24 (30%)

24 (30%)
56 (70%)

15 (5.5%)
160 (58.2%)
100 (36.4%)

256(93.1%)
19 (6.9%)

127 (46.2%)
148 (53.8%)

148 (53.8%)
127 (46.2%)

4 (2.8%)
56 (38.6%)
85 (58.6%)

123(84.8%)
22 (15.2%)

92 (63.4%)
53 (36.6%)

53 (36.6%)
92 (63.4%)

Variables
Age Groups

P-value = 0.000

=20 years
 (n=80)

21-35 years
 (n=275)

36-42 years
(n=145)

Table 2

The total number of patients in =20 years were 80(16%), in
21-35 years were 275(55%) and in 36-42 years were
145(29%). Most of the patients in younger age group and
older age groups went through LSCS. They were 65(81.3%)
in =20 years group and 85(58.6%) in 36-42 years group.
Whereas they are 100(34.6%) in 21-35 years group. The
percentage of preterm births increased in older age group
that is 8(16%). Induction required in younger patients were
56(70%) whereas the 24(30%) had spontaneous labor. In
older patients 92(63.4%) requires induction where as
53(36.6%) had spontaneous labor. In 21-35 years the
incidence of preterm births was 6.9%. In our study  induction
rate was 46.2% and rate of spontaneous labour was 53.8%
where as the required rate of induction world wide  should
be 20%. The results of chi-sq test is shown in table 1 and
table 2. As the p value is less than 0.05 there is a significant
relationship between maternal [BMI, age] and pregnancy
outcomes [mode of delivery, gestational age, induction and
spontaneous].
DISCUSSION:
The implications of obesity associated to pregnancy are
often unnoticed and ignored due to the absence of specific
evidence based treatment options.10 It is also ascertained
that the management of higher BMI does not require short
term initiatives rather a long term sustainable approaches
that begin before pregnancy and continue through postpartum
period.11 Furthermore, the timely management is essential
to overcome adverse outcomes during pregnancy. Meng et
al., showed obesity as one of the prime reasons for emergency
CS.12 In our study the percentage of LSCS in obese patients
was higher as compared to females with normal BMI. In
normal BMI patients it was 1(0.7%) whereas 46(92%) of
the obese patients delivered babies through LSCS. In
overweight females it was 203(65.5%). It is evident that
maternal BMI does have impact on the mode of delivery
because the risk of LSCS increase with increase in BMI.
Buyun et al., explored the effects of maternal BMI on
neonatal outcomes and concluded that overweight and obese
mothers are at higher risk of giving birth to large for
gestational age (LGA) and pre-term babies.13 In our study
the incidence of pre-term births was greater in obese patients.
It was 8(16%) as compared to overweight patients 37(11.9%).
Rizwana et al., suggested the induction of labour as a
preventive measure for late term stillbirths and caesarean
births in obese women with pre-existing complications and
comorbidities.14 However in 20% of the cases induction is
not successful in terms of vaginal births and this number
increases for some groups such as those with obesity.15 In
our research it is clearly shown that overweight and obese
patients had higher rate of induction whereas 75% of the
patients with normal BMI had spontaneous onset of labour.
Jenny et al., added that the obese patients had lower chance
of reaching active stage of labour than leaner patients if they
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did not have vaginal delivery previously. However, if they
had vaginal delivery then their BMI didn’t influence uterine
activity. Additionally the risk of caesarean section was
lower.16

Kumar et al., assessed the relationship between mode of
delivery and maternal age and concluded that age effects
the mode of delivery because older women tend to have
comorbidities which often end up in LSCS.17 However,
some of the studies showed that the incidence of LSCS was
more in teenage mothers that is 30% as compared to adult
mothers which was 15% (18).  This was confirmed by our
study too. The number of LSCS was 65(81.3%) in age
groups =20 years and in age group 36-42 years it was
85(58.6%) as compared to the group 21-35 years which was
100(36.4%). The incidence of preterm births was higher in
older patients as compared to young patients. Alexander put
forth the preterm birth as one of the many adverse pregnancy
outcomes which are associated with females of advanced
maternal age (19). In our study it was found out that
22(15.2%) of the women in advanced age group had preterm
births. The rate of induction in the younger age group and
older age group was higher as compared to spontaneous
onset of labour. Joao et al., showed that in the advanced age
group it is higher in order to prevent perinatal deaths which
often occur at term in older women (20). In the younger
females the successful induction is more prevalent than
older women.
CONCLUSION:
There was sufficient evidence that females with higher pre-
pregnancy BMI as well as inappropriate weight gain during
pregnancy had elevated risks of complications for mother
and baby. Therefore, there is a need to increase awareness
about the negative effects of inappropriate weight gain in
pregnant females and improve management techniques for
reproductive age group to avoid adverse outcomes.
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ABSTRACT
Objective: To determine the frequency of Helicobacter pylori infection in patients with Immune Thrombocytopenia (ITP)
and the impact of eradication therapy on platelet counts.
Study design & Setting: It was a cross-sectional study conducted at National institute of blood disease and bone marrow
transplant (NIBD) hospital, Karachi, Pakistan from January 2021 to September 2022.
Methodology: Adults between 18 to 70 years of either gender with thrombocytopenia (platelet count less than 100x109/L)
with or without bleeding manifestation from last six months were recruited. The immunoassay was used for stool sample
to detect H. pylori antigen, eradication therapy was administered and platelet counts were evaluated at 3rd and 6th month
of treatment.
Results: Of 120 patients with ITP, the mean age was 36.67±15.32 years, and 76.7% were female. 35.83% had H. pylori
positive. The eradication treatment on platelet counts was statistically significant (p=0.001). Median platelet counts at
baseline, 3 months and 6 months were 43.50(23.00- 77.00), 136.50 (57.00- 237.00), and 192.00 (130.50-275.50) patients
respectively. Platelet counts were statistically different between baseline with three and six months (p=0.007 and p=0.001,
respectively).
Conclusion: People with ITP frequently have H. pylori infections, and eradication treatment could contribute to the increase
in platelet count.
Keywords: Bacteria, Eradication, H. pylori, ITP, Platelet count
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INTRODUCTION:
Immune thrombocytopenia (ITP), is characterised by isolated
thrombocytopenia (platelet count <100 × 109/L) without a
known cause.1 IgG autoantibodies that target structural
platelet membrane glycoproteins IIb–IIIa are thought to be
the cause of ITP.2This makes platelets vulnerable to being
phagocytized by Kupffer cells in the liver and splenic
macrophages.These autoantibodies are present in 40-60%
of affected individuals.Other mechanism like impaired
production of a stimulant of platelet production called
thrombomodulin and triggers like exposure to viruses and
pregnancy are also likely causes of ITP2.Usuallly in ITP
studies, H-pylori antigen, Hepatitis C, a peripheral blood
smear and HIV testing are essential investigations.2 The
timing and persistence of symptoms are used to further
divide primary ITP into three stages i.e. newly diagnosed
ITP (with less than 3 months of duration), Chronic ITP is
the continuation of ITP beyond the initial diagnosis of 3 to
12 months, whereas persistent ITP is the referring to low
platelet count for more than 3-12 months.3

A gram-negative bacterium called Helicobacter pylori (H.
pylori) was initially discovered by Warren et al. in 1984.4

It occurs in the human stomach. Most of the individuals
remain asymptomatic for a long time. As a result, long term

Page-276

Frequency of H-Pylori Infection in Immune Thrombocytopenic Purpura
Aqsa Javed   Butt, Uzma Zaidi, Muhammad  Shujat Ali, Rabeea Munawar Ali, Sidra Zafar, Tahir Shamsi

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non Commercial License (http:// creativecommons/org/licences/by-nc/4.0)
which permits unrestricted non commercial use, distribution and reproduction in any medium, provided the original work  is properly cited.

JBUMDC 2023;13(4):276-280

Aqsa Javed  Butt (Corresponding Author)
Resident, Department of Clinical Hematology
National Institute Of Blood Disease and Bone Marrow Transplant
Email: aqsa_butt21@yahoo.com

Uzma Zaidi
Consultant, Department of Clinical Hematology
National Institute Of Blood Disease and Bone Marrow Transplant
Email: uzaidi26@gmail.com

Muhammad  Shujat Ali
Resident, Department of Clinical Hematology
National Institute Of Blood Disease and Bone Marrow Transplant
Email: Shujaatali1991@gmail.com

Rabeea Munawar Ali
Resident, Department of Clinical Hematology
National Institute Of Blood Disease and Bone Marrow Transplant
Email: rabeea_ali@hotmail.com

Sidra Zafar
Clinical Research Associate, Department of Clinical Hematology
National Institute Of Blood Disease and Bone Marrow Transplant
Email: sidrazfr@gmail.com

Tahir Shamsi
HOD Clinical Hematologist, Department of Clinical Hematology
National Institute Of Blood Disease and Bone Marrow Transplant
Email:  t.shamsi.62@gmail.com

Received: 30-05-2023
Accepted: 12-09-2023



colonization will lead to damage of gastric mucosa causing
  peptic ulcers, chronic gastritis, atrophic gastritis gastric
malignancies like mucosa-associated lymphoid tissue
lymphoma, gastric cancer.5 Although the pathogenesis of H.
pylori-associated ITP is still uncertain, several studies have suggested
that H. pylori virulence factor, cytotoxin-associated gene A (CagA),
stimulates the development of anti-CagA antibodies (Abs) that
cross-react with platelet surface antigens (Ags), resulting in
thrombocytopeni.3,7 Its prevalence is highest in African
countries (79%), Caribbean and Latin America (63%), and
Asia (55%).6 Pakistan has the greatest frequency of H. pylori
among South Asian countries, followed by Nepal (70%)
and India (64%), respectively.6 Food and hygiene, age, socio-
economic status, ethnicity, number of siblings, household
crowding, sanitary facilities, infection status of family
members, and migration from high prevalence regions are
known risk factors of H pylori.7,8

Many research studies have revealed significant correlation
between H pylori and extra-digestive diseases like iron
deficiency anemia, vitamin B12 deficiency, and ITP.4,5,8,9

Autoantibodies against platelets cause the acquired bleeding
illness known as ITP, which impact all ages.10,11 It may be
a primary or secondary disease brought on by neoplasms,
autoimmune disorders, viral or bacterial infections, or
both.10,11

Literature found that individuals with ITP had higher
proportion of H. Pylori.4,5,11 Additionally, it has been seen
that H. pylori significantly impact the pathophysiology due
to the complete or partial recovery of thrombocytopenia
following H. pylori eradication.4,5,11 So, one of the treatments
for ITP is the eradication of H. pylori infection.4,11

 The purpose of the current study was to ascertain how
frequently H. pylori is present in patients with immune
thrombocytopenic (ITP) who report to a tertiary care hospital
in Karachi, Pakistan, as well as the impact of eradication
therapy on platelet count. The results of this study would
enable the development of guidelines for the identification
and eradication of H. pylori in ITP patients.
METHODOLOGY:
This was a cross-sectional study carried out at the department
of Haematology NIBD, Karachi, Pakistan from January
2021 to September 2022. Sample size of 115-120 patients
with ITP was estimated using Open epi sample size calculator,
by taking prevalence of H pylori as 40.9%, bond on error
as 9% and 95% confidence level. The study comprised
patients with a platelet count<100x109/L who had
thrombocytopenia with or without bleeding and were between
the ages of 18 and 70. The research excluded patients having
a history of malignancy, disseminated intravascular
coagulation, bone marrow failure, hypersplenism, or who
were receiving drug therapy that was known to cause
thrombocytopenia. The approach of non-probability
consecutive sampling was used.

The NIBD ethical review committee approved this study
(NIBD/IRB-254/26-2021). A written informed consent was
taken from all the eligible participants. On a pre-made
proforma, information on patient’s age, gender, diseases,
and comorbid conditions including diabetes and hypertension
were collected. On a stool sample, the immunoassay
technique was used, and the H. pylori antigen was detected.
For haematological assessment (haemoglobin, TLC, and
platelet counts), blood was drawn from the patients in EDTA
tube, and the CBC was done. In H. pylori positive cases,
eradication therapy was given (Cap Omeprazole 20mg twice
daily, Tablet Clarithromycin 500mg twice daily and Tab
Amoxil 1gm twice daily for 14 days) and platelet counts
were evaluated at 3rd and 6th  month of treatment.
Statistical analysis was carried out using SPSS version 23.
Mean and SD/Median and IQR were reported for numeric
variables like age, Hb, TLC and platelet counts. For
categorical characteristics including gender, illness type,
comorbid, and H. pylori, frequency and percentage were
provided. H. pylori were stratified with age, gender, disease
nature, comorbids, Hb, TLC and platelet counts. Post-
stratification Chi-square test, Independent t-test or Mann-
Whitney U test/ were applied. Effect of eradication therapy
was assessed by comparing platelet counts at baseline, three
months and six months using Friedman test and post hoc
pair-wise comparison was done. Level of significance for
this study was set at 5%.
RESULTS:
Baseline characteristics of ITP patients are displayed in table
1. Of 120 patients, 76.7% were females, with mean age as
36.67±15.32 years. At baseline, the mean hemoglobin was
12.09±2.22, median TLC was 8.81 and median platelet was
40x 109. Most frequent comorbid was hypertension.
Insignificant statistical difference was found with a p-value
higher than 0.05 when comparing the ITP patients with and
without H. pylori in terms of age, gender, comorbid, or
hematological parameters (Table 2).
Out of 120 patients, 35.83% (43/120) tested positive for H.
pylori while 64.17% (77/120) were negative for H. pylori.
The significant effect of eradication therapy of H. pylori
positive cases (p=0.001) had been observed on platelet
counts. In H pylori positive cases, median platelet counts
at baseline, 3 months and 6 months were 43.50 (23.00-
77.00), 136.50 (57.00-237.00), and 192.00 (130.50-275.50),
respectively. There was a statistically significant difference
observed in platelet counts at baseline versus 3 months
(p=0.007) and baseline versus 6 months (p=0.001). However,
the difference was insignificant when platelet counts at 3
months versus 6 months (p=0.055) were compared. In H
pylori negative cases, median platelet counts at baseline, 3
months and 6 months were 36.0 (18.0-60.0), 94.0 (36.5-
221.5), and 83.0 (33.0-197.0), respectively. Statistically
significant difference was observed in platelet counts at
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baseline versus 3 months (p=0.026). However, there was
insignificant difference observed in platelet counts at baseline
versus 6 months (p=0.068) and at 3 months versus 6 months
(p=0.999).

Table 1: Descriptive analysis of enrolled ITP patients (n=120)

Variables
Age (years)
Hemoglobin at baseline (g/dL)
TLC at baseline (x109/L)
Platelet at baseline (x109/L)
Gender
Female
Male
Hypertension
Yes
No
Diabetes
Yes
No

36.67±15.32
12.09±2.22
8.81 (6.66-11.73)
40 (17.5-75)

92 (76.7)
28 (23.3)

23 (19.2)
97 (80.8)

20 (16.7)
100 (83.3)

Data showed in the form of Mean±SD or Median (IQR) or n (%)

Table 2: Comparison of baseline characteristics between H. pylori
positive and negative in ITP (n=120)

36.0

94.0
83.0
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192.0
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Figure 1: Comparison of platelet counts at baseline, 3 months and
6 months in patients with and without H. pylori

DISCUSSION:
Since many years, H Pylori has been considered as the one
of the reason of peptic ulcers, mucosa-related lymphoma,
gastritis and gastric cancer.14,16-17 Recent research has revealed
a link between h-pylori and autoimmune conditions such
ITP14,16-17. According to studies, H pylori is a frequent cause
of ITP and that treatment for the infection typically results
in a rise in platelet count in most cases.11-14,18

The frequency of H. pylori among cases of ITP varied greatly
between different countries. It is reported as 73% in Japan,
51% in Italy, 54.3% in Korea, 22% in Malaysia and in
Northern America.5,11,12,14-15 Twenty-seven studies from across
the world were merged and analysed, and the results showed
that 1144 out of 1740 individuals with ITP had H. pylori
infection, or 65.7% of the total.14 In addition, Ando et al.
discovered that 83% of patients with ITP had a higher
proportion of H pylori infection.19 In our study, we found
42.3% of the ITP patients had H pylori.15 Kakar et al.
discovered that the proportion of H pylori was 40.5% in
cases of ITP in a comparable Pakistani investigation. While
in another Pakistani study by Shaikh et al. its prevalence is
63.3% in ITP.14 The frequent occurrence of H. pylori infection
in underdeveloped countries can be due to socio-economic
background and living conditions of the patients.
Several studies have found insignificant relationship with
demographic and clinical factors in patients with ITP.20 In
our study, we also found no significant association of age,
gender, haematological parameters, duration of disease and
comorbid with H. pylori infection in patients with ITP. We
found the frequency of H. pylori was high in females as
compared to males, which may be due to high prevalence
of ITP in females. Furthermore, average age of H. pylori
positive and negative cases was similar. Similar results have
been presented for Pakistani Population in the study by
Kakar et. i.e. there was no difference in H. pylori frequency
with respect to gender and age. Whereas, some international
studies showed that the mean age of H. pylori patients having
ITP was greater than uninfected patients.19-21

In the study by Gasbarrini et al. found that platelet counts
remained unchanged in three H. pylori patients who were
not treated for eradication, whereas, in eight H. pylori
patients, platelet counts increased post ITP treatment.22 In
another nation-wide study conducted in Japan including 207
patients with H. pylori infection showed that 63% of the
patients achieved some platelet recovery and in this group
23% of the patients achieved complete remission after 1
year of eradication therapy.21 In our study, we found that
median platelet count was low in patients without infection
as compared to patients with infection. We also found
significant effect of eradication therapy on platelet counts

Age (years)

Hb g/dl at baseline

TLC x109/l at baseline

PLT x109/l at baseline

Gender

Male

Female

Hypertension

Yes

No

Diabetes mellitus

Yes

No

0.934

0.259

0.336

H. pylori p-value

0.182

0.907

0.551

Positive

36.51±16.06

11.77±2.11

9.30 (7.74-12.12)

43.50(23.00-77.00

13 (46.4)

30 (32.6)

8 (34.8)

35 (36.1)

6 (30)

37 (37)

Negative

36.75±15

12.26±2.26

8.65 (6.40-11.62)

36.0(18.0-60.0)

15 (53.6)

62 (67.4)

15 (65.2)

62 (63.9)

14 (70)

63 (63)

Page-278JBUMDC 2023;13(4):276-280

Aqsa Javed   Butt, Uzma Zaidi, Muhammad  Shujat Ali, Rabeea Munawar Ali, Sidra Zafar, Tahir Shamsi



in H. pylori patients with ITP after 3 months.  Similarly,
Kakar et al. also stated that mean platelet count was high in
infected patients as compared to uninfected patients.15 In a
recent research by Sheema et al., positive H pylori patients
had slightly lower platelet counts than controls.23 Gan CC
et al. found that patients with H. pylori had higher platelet
counts than baseline controls in the Malaysian population24.
Although Hwang JJ et al. noted a statistically negligible
difference in platelet count between patients with ITP who
had H. pylori positivity and those who did not prior to
eradication treatment.25

There are few limitations of current study. This is a cross-
sectional study, in which we are unable to assess the cause
effect relation between H pylori and ITP. We were unable
to identify the consequence of haematological parameters,
socio-demographic factors, and comorbid on H. pylori due
to small size. In future, long-term studies should be conducted
as well as effect of eradication therapy and bacterial strains
should be explored.
CONCLUSION:
People with ITP frequently have H. pylori infections, and
eradication treatment has a considerable impact on platelet
count in ITP patients. Therefore, in patients with ITP at
diagnosis, screening for H. pylori infection and attempt to
eradicate the bacteria in positive cases appears to be a good
approach.
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ABSTRACT:
Objective: To determine the effect of anti-diabetic drug combination of 25mg empagliflozin and 5mg linagliptin for the
prevention of NASH.
Study Design & Setting: Quasi-Experimental Study design, Department of Gastroenterology, Medicare Cardiac and
General Hospital Karachi from October 2022 to March 2023.
Methodology: This study was carried out after approval from the ethical board of the hospital. The selection criteria of
patients included positive family history of obesity, hyperlipidemia/ hypertriglyceridemia, hypothyroidism, smoking and
F3 Fibrosis on transient elastography. The initial screening of clinical history, physical examination, laboratory findings
were recorded after taking the written consent from each patient. The baseline findings were recorded and the effect of
drugs was examined after follow-up of six months.
Results: The study included 150 patients who received the treatment of empagliflozin and linagliptin. The mean age of
these patients was 37±4.9 years. Majority of them were males 76% and 60% were diagnosed type 2 diabetes more than 5
years ago. Hyperglycemia and hypoglycemia were found in 16.7% in patients with headache of 26.7%. The baseline findings
were significantly changed with effective and favorable results as p-value<0.001.
Conclusion: The treatment with combine effect of the antidiabetic drugs empagliflozin (25 mg) and linagliptin (5 mg)
showed a safety profile of preventing NASH with the fixed dose. It reduced the ALT and AST levels, reduced BMI,
triglyceride level, HBA1C and the risk of progression of advance liver disease NASH. After taking antidiabetic drugs,
Fibrosis was improved and it showed F1–F2 on transient elastography.
Keywords: Anti-diabetic drugs, Non-alcoholic fatty liver disease, Non-alcoholic steatohepatitis.
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fibrosis, 20% of patients will develop cirrhosis and/or HCC,
with the latter being the main cause of death in NASH.2 Up
to 30% of NAFLD patients develop non-alcoholic
steatohepatitis (NASH), which is characterized by hepatic
lipid deposition (steatosis), lobular inflammation,
hepatocellular ballooning, and fibrosis. NAFLD and NASH
both have a 25.2% and a 1.5–6.45% global prevalence,
respectively.3 The chances of developing NASH rises with
age. It is still not entirely identified how gender variations
affect the likelihood of developing NASH.4

NASH and diabetes mellitus are two distinct yet closely
interconnected metabolic disorders that have garnered
significant attention due to their escalating global prevalence
and their intricate impact on human health. Due to its strong
association with diabetes and its potential to elevate the risk
of serious complications such as hepatocellular carcinoma
(HCC) and cirrhosis, NASH can be referred to as "Diabetic
Liver Disease".5 The changes in glucose and lipid metabolism,
insulin resistance (IR), and insulin secretion are the key
pathophysiological mechanisms driving the development of
NAFLD, which accounts for the strong relationship between
NAFLD and Type 2 diabetes.6 In Japan, type 2 diabetes
(T2D) mortality is mostly triggered by liver disorders,

Page-281

Preventing NASH with Empagliflozin and Linagliptin: A Diabetic Drug Combination
Asma Abdul Razzak, Pervez Ashraf

Asma Abdul Razzak (Corresponding Author)
Assistant Professor, Department of Gastroenterology
Medicare Cardiac and General Hospital
Email: dr.asmabofficiall@gmail.com

Pervez Ashraf
Consultant, Department of Gastroenterology
Liaquat National Hospital
Email: Pervez_ashraf53@hotmail.com

Received: 31-07-2023
Accepted: 18-09-2023

INTRODUCTION:
Non-alcoholic steatohepatitis (NASH) is a progressive form
of non-alcoholic fatty liver disease (NAFLD). Increase of
fat in the liver is the root cause of NAFLD and when it
damages and inflames the liver, it results in NASH, which
can cause liver scarring. The prevalence of NAFLD and
NASH is reported in different research with an abundance
of diversity.1 The prevalence of non-alcoholic fatty liver
disease (NAFLD), which affects an estimated one-fourth of
adults globally, has made it a severe public health issue.
According to estimates, 3-5% of the world's population
suffers NASH, with the majority experiencing several
comorbidities. Clinical outcomes are influenced by progressing
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accounting for 9.3% of all deaths. The strong interconnection
between nonalcoholic fatty liver disease (NAFLD) and type
2 diabetes (T2D) underscores their status as two of the most
prevalent chronic health conditions worldwide. NAFLD, a
widely prevalent liver ailment and T2D, a common metabolic
disorder, are intricately linked, showcasing a substantial
relationship between these two health issues.7

The importance of vitamin E as a fundamental therapy
option, particularly for people without diabetes, has been
shown by extensive research and clinical investigations.
With patients who have severe fibrosis, this therapeutic
approach has shown tremendous promise in preventing the
course of liver disease. The importance of this approach
rests in its capacity to stop liver problems from progressing
to critical stages that could cause hepatic decompensation
or require transplantation.8 Vitamin E, a fat-soluble
antioxidant, plays a vital role in protecting cells from oxidative
stress and inflammation. In the context of nonalcoholic fatty
liver disease (NAFLD) and its more advanced form,
nonalcoholic steatohepatitis (NASH), oxidative stress and
inflammation are key contributors to disease progression.
Severe fibrosis represents a critical stage in the progression
of NAFLD and NASH, often associated with increased risk
of liver-related complications. Vitamin E by itself had no
discernible effect on the key histology result in T2D patients
with NASH. Combination of vitamin E and pioglitazone is
more effective than a placebo for enhancing liver histology
in NASH patients with diabetes.9 Metformin remains the
recommended first-line treatment for type 2 diabetes, even
though its direct impact on NAFLD and NASH might be
limited. Its well-established benefits in diabetes management,
safety profile and potential ancillary advantages make it a
valuable tool in the comprehensive approach to treating
individuals with type 2 diabetes.10-12

The synergistic approach of combining linagliptin with
empagliflozin, complemented by a balanced and nutritious
diet, and consistent physical activity, forms a comprehensive
strategy to effectively manage elevated blood sugar levels
associated with diabetes. Linagliptin is a dipeptidyl peptidase-
4 (DPP-4) inhibitor, aids in maintaining stable blood sugar
levels by inhibiting the breakdown of incretin hormones
which stimulate insulin release and suppress glucagon
secretion. Empagliflozin, on the other hand, is a sodium-
glucose co-transporter 2 (SGLT2) inhibitor that promotes
the elimination of excess glucose through urine, reducing
its reabsorption in the kidneys.
This combination leverages the distinct mechanisms of
action of linagliptin and empagliflozin to target multiple
aspects of glucose regulation within the body. Additionally,
it helps individuals with type 2 diabetes, heart disease, and
blood vessel disease reduce their risk of mortality.  In the
kidneys, empagliflozin helps to stop the absorption of
glucose, the blood sugar. By raising the amounts of chemicals
in the body that cause the pancreas to produce more insulin,

linagliptin aids with blood sugar regulation. When there is
excessive sugar in the blood, it also warns the liver to stop
generating sugar.13 By eating a balanced diet and keeping
a healthy weight, people may be able to avoid them. Changing
your diet and losing weight may be advised by the doctor
if someone is suffering from NAFLD. Research on several
diseases and conditions is conducted and supported by the
National Institutes of Health (NIH), including the National
Institute of Diabetes and Digestive and Kidney Diseases
(NIDDK).14

Combination therapy of currently available anti-diabetic
medications will probably lead to better effectiveness in the
future by addressing a variety of key pathways in the
development of NASH. If SGLT2 inhibitors are used as the
first-line therapy for NASH/NAFLD, there is a risk that this
will worsen the condition since hyperglucagonemia can play
significant roles in the etiology of the disease. This
experimental study aimed to determine the effect of anti-
diabetic drug combination of empagliflozin and linagliptin
for the prevention of NASH. This research will explore the
indirect prevention of treating chronic liver disease NAFLD
and to prevent NASH.
METHODOLOGY:
A quasi-experimental study was systematically undertaken
at the Medicare Cardiac and General Hospital located in
Karachi. Prior to the initiation of the study, ethical approval
was diligently sought and obtained from the relevant ethical
review board, ensuring that the research adhered to established
ethical standards and guidelines. The data collection period
spanned from October 2022 to March 2023, encompassing
a duration of six months. During this time, diabetic patients
who also presented with liver disease were identified and
included as participants in the study. The criteria used for
the selection of patients encompassed several key factors.
These factors included the presence of F3 Fibrosis as
determined through transient elastography, a positive family
history of obesity, an elevated Body Mass Index (BMI)
exceeding 25, the presence of hyperlipidemia or
hypertriglyceridemia, a diagnosis of hypothyroidism, a
history of smoking, and a lifestyle characterized by physical
inactivity and sedentary habits. The parameters guiding the
exclusion of participants were meticulously defined to ensure
the integrity of the findings of the study. Pregnant women,
due to the unique physiological state of pregnancy, were
purposefully omitted from the participant to maintain a
focused investigation on the selected variables. Similarly,
individuals grappling with malignancy, sepsis, pancreatitis
and allergies were excluded from the study. The calculated
sample size by using Openepi and keeping 95% confidence
interval was 17 from the study . They reported that 1.1%
patients will suffer from liver disease by taking the
combination of empagliflozin + linagliptin. The sample size
will be increased up to 150 to precise the results.
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The initial screening of clinical history, physical examination,
laboratory findings and HBA1C of more than 9% were
recorded after taking the written consent from each patient.
The antidiabetic drug used in the study was the combination
of empagliflozin and linagliptin. The study medicines were
given as per the routine administration policy by the primary
author. The baseline findings were recorded and the effect
of drugs was examined after follow-up of six months.
IBM SPSS version 21.0 and Microsoft Excel 2013 were
employed as the analytical platforms. For continuous
variables, such as age, the analysis hinged on utilizing the
mean accompanied by its corresponding standard deviation
(SD). Numbers with percentages was used for categorical
variables such as gender, group etc. The pre/post analysis
was undertaken using the paired t-test, a statistical method
adept at assessing the significance of differences within
paired data points and the significance was determined by
the p-value, with a threshold set at less than 0.05.
RESULTS:
The research involved a total of 150 diabetic patients who
underwent treatment using both empagliflozin and linagliptin.
The average age of these patients was calculated to be 37
years, with a standard deviation of 4.9 years. The age range
spanned from 22 to 45 years. A notable predominance of
male patients was observed, with 114 individuals (76%),
while the remaining 36 patients (24%) were female. The
average BMI of patients was 27.5±1.6 with the majority
lied between 25 and 30. 60% were diagnosed type 2 diabetes
more than 5 years ago.
Within the spectrum of adverse events, the recorded
occurrences encompassed instances of both hyperglycemia
and hypoglycemia with 25 cases (16.7%). A noteworthy
observation emerged, indicating that the predominant adverse
reaction among the participants was headache, with a
substantial 40 instances (26.7%) reported. Almost half of
the patients were not taking concomitant oral anti-diabetic
drugs.
Table 1 presents the treatment effects of a combination of
anti-diabetic drugs before and after intervention. The baseline
findings of all the 150 patients were presented in detail
which showed significantly changed with effective and
favorable results as p-value<0.05.
 The p-values indicated that the observed changes in all
these parameters are statistically significant, implying that
the intervention had a notable impact on these measures.
The table succinctly presents the quantitative changes in
these parameters before and after the anti-diabetic drug
combination intervention, showcasing the effectiveness of
the treatment.
DISCUSSION:
Recent research has revealed a strong, reciprocal link between
diabetes and NASH. Despite the complexity of the

ALT
AST
Triglyceride
HBA1C
TSH
BMI (kg/m2)

Before
intervention

94.5±9.1
86.05±9.0

249.04±29.3
8.04±1.3
13.7±1.9
27.5±1.6

After
intervention

68.01±7.6
75.2±3.2

174.6±42.1
6.5±0.5
11.0±1.4
21.6±1.8

p-value*
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

Table 1: Treatment Effects of Anti-Diabetic Drug Combination.

*Significant value by paired sample t-test. [ALT: Alanine
Transaminase, AST: Aspartate Aminotransferase, BMI: Body Mass
Index, TSH: Thyroid Stimulating Hormone]

relationship between these things, a number of fundamental
mechanisms have been put forth that include common
pathophysiological processes such adipokine dysregulation,
oxidative stress, inflammation, and insulin resistance. World
Health Organization (WHO) should be evaluated for NASH-
fibrosis for the current guidelines16,17 as it is still unclear.
Despite suggesting "consider screening" in cases of high
risk patients, such as those with obesity and metabolic
syndrome or type 2 diabetes, they oppose systematic
screening due to the knowledge gaps regarding the cost-
effectiveness of this method. It is understandable that there
is a conflicting message regarding screening and intervention
because there is insufficient information on how early
intervention affects the course of steatohepatitis.18 There is
a critical need for novel insulin sensitizers because the
pathophysiology of both T2D and NASH is largely influenced
by insulin resistance. Although Peroxisome proliferator-
activated receptor (PPAR) agonists, particularly PPARy and
pan-PPARs agonists have demonstrated some positive
benefits on both NASH and liver fibrosis. The frequent use
of these agents should be constrained by their safety profile.
The most effective anti-diabetic medications for NASH
treatment are incretin-based therapies, such as glucagon-
like peptide 1 receptor agonists (GLP-1 RAs) and the
polyagonists (GLP-1, GIP, and glucagon) currently being
developed. This is mainly because of the way these
medications affect body weight loss.
Fibroblast growth factor (FGF)19 and FGF21-based
treatments, as well as SGLT2 inhibitors, appear to be potential
targets for the treatment of NASH and type 2 diabetes. Due
to short-term randomized trials, all of these medications
have the limitation of having a limited impact on liver
fibrosis.19 Pioglitazone has been proven to alleviate the
histological characteristics of NASH among anti-diabetic
medications. The impact of more modern anti-diabetic
medications, such as dipeptidyl peptidase 4 inhibitors (DPP-
4i), sodium glucose cotransporter 2 inhibitors (SGLT2i),
and glucagon-like peptide-1 receptor agonists (GLP-1 RAs),
on NAFLD/NASH have lately drawn more attention.20

Peroxisome proliferator-activated receptor agonists, sodium-
dependent glucose cotransporter inhibitors, and glucagon-
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like peptide-1 analogues have all been demonstrated to
improve metabolic parameters and decrease hepatic lipid
buildup and inflammation. But it is necessary to determine
how these anti-diabetic medications precisely reverse
NASH.21 Pioglitazone emerges as a particularly compelling
candidate among the spectrum of anti-diabetic medications
due to its well-established and robust evidence supporting
its potential role in treating Nonalcoholic Fatty Liver Disease
(NAFLD). The empirical support garnered by pioglitazone
underscores its efficacy in managing NAFLD, positioning
it as a significant contender in the therapeutic landscape for
this condition.22 One noteworthy aspect is the discernible
impact of pioglitazone on liver histology, particularly in
individuals diagnosed with biopsy-proven Nonalcoholic
Steatohepatitis (NASH). Studies and research endeavors
have consistently demonstrated that pioglitazone has the
capacity to improve liver histology in these individuals,
thereby suggesting its ability to mitigate the inflammation
and cellular damage characteristic of NASH. However, it
is pertinent to acknowledge that despite pioglitazone's
promising attributes, there are considerations that warrant
attention. Notably, there may be associated adverse effects
or limitations tied to its use, which should be weighed against
its potential benefits. This comprehensive assessment is
essential for making informed treatment decisions and
ensuring the well-being of patients. Shifting focus, while it
might still be early to definitively recommend the use of
Glucagon-Like Peptide-1 Receptor Agonists (GLP-1 RAs)
for the treatment of liver disease in NAFLD patients, one
specific member of this class, liraglutide, has exhibited
encouraging outcomes in this realm.22

When used alone or in combination with the effective statin
therapy that is advised in T2DM, newer anti-diabetic
medications (SPPARMs, GLP-1 RA, and SGLT2i) may
significantly contribute to the amelioration of
NAFLD/NASH, thereby lowering both liver-specific and
cardiovascular morbidity.23 Empagliflozin alone slows the
progression of NASH and has anti-steatotic and anti-
inflammatory effects, but when taken with linagliptin, it can
effectively slow the progression of NASH and have better
anti-fibrotic effects.24 This study showed that the effect of
combined empagliflozin and linagliptin drugs is more
effective as compared to alone. It reduced the ALT and AST
level along with triglycerides, sugar level as well as
hypoglycemia.
Pioglitazone has the best evidence of potential efficacy
among the currently available anti-diabetic medications, but
there are also significant possible adverse effects, most
notably peripheral edoema that might lead to weight gain,
that need to be taken into account. However, further
information is needed. Liraglutide is also encouraging.25

CONCLUSION:
The administration of the combined antidiabetic drugs

empagliflozin (25 mg) and linagliptin (5 mg) demonstrated
a secure and effective profile in mitigating the risk of
Nonalcoholic Steatohepatitis (NASH) through a standardized
dosage. This intervention yielded promising outcomes,
including notable reductions in both ALT and AST levels,
as well as a decrease in BMI, triglyceride levels, and HBA1C.
Additionally, the treatment exhibited the potential to curtail
the advancement of advanced liver disease NASH,
underlining its relevance as a therapeutic strategy.
Remarkably, the utilization of these antidiabetic drugs also
led to enhancements in fibrosis, with participants displaying
improved fibrosis levels assessed as F1–F2 on transient
elastography. Furthermore, the combined treatment exhibited
a compelling impact on a key primary outcome, specifically
lowering the risk of mortality linked to cardiovascular causes
and reducing hospitalizations related to heart failure and
kidney disease. These findings collectively highlight the
multifaceted positive effects of the empagliflozin and
linagliptin combination, positioning it as a promising avenue
for addressing NASH and associated complications.
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ABSTRACT
Objectives: 1. To assess the knowledge and practices of cross-infection control protocols among dental health care
professionals (DHCP).
2.To compare the scores among different groups: junior and senior, male and female DHCPs, as well as between doctors
and non-doctors.
Study design and setting: A cross-sectional study was conducted involving 112 DHCPs from a public sector university
in Karachi, Pakistan.
Methodology: Participants were provided with self-administered questionnaires, consisting of closed-ended and multiple-
choice questions, designed to evaluate their knowledge and practices concerning cross-infection control. The data was
analyzed using SPSS version 26, with a significance level set at p=0.05 for comparison of scores.
Results: Data of 112 participants was analyzed. The male to female ratio was 3:5 with mean age of 25 years. 97.3% of
the population believed aerosols as main cause of communicable diseases reported to be vaccinated for hepatitis B. The
knowledge was good, and practices were adequate to ensure cross-infection control, but we found difference between the
diploma holders and graduate/postgraduates and between graduate and postgraduates at p-value 0.05.
Conclusions: The results indicate showed the knowledge and practices to be adequate. Increased awareness and stringent
adherence to PPE usage may have been influenced by a change in mindset following the recent pandemic. Though seminars
and workshops should be arranged to provide them with updates. Also, vaccination against communicable diseases should
be made mandatory for professional practice.
Keywords: Awareness, Comparative Study, Cross-Infection Control, Dental Health Care Professionals,
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INTRODUCTION:
Infectious diseases remain a significant threat to Pakistan's
healthcare system, a situation exacerbated by the widespread
hepatitis and HIV epidemic in the country.1 It is estimated
that approximately 12 million people in Pakistan are afflicted
with Hepatitis B or C, with an annual increase of about
150,000 individuals.2 In clinical environments, a myriad of
microorganisms, including mycobacterium tuberculosis,
streptococci, staphylococci, HBV, HCV, HIV, HSV, mumps,
rubella, and other viral and bacterial agents, can be transmitted
between patients and healthcare personnel. This transmission
results in cross-infection via infected aerosols, blood, saliva,
droplets, and contact with equipment contaminated with
secretions.3,4 Dental procedures are particularly associated
with the risk of blood-borne diseases, as blood exposure can
readily occur in dental clinical settings, thereby endangering
dentists and their assistants.5,6 The most common route of
cross-infection in oral procedures is through intact skin or
mucosa, resulting from sharp instruments or direct inoculation
into wounds and abrasions on the skin.
Preventing cross-contamination is achievable by adhering
to the universal precautions prescribed by the Centers for
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Disease Control and Prevention (CDC) and the Occupational
Safety and Health Administration (OSHA).7 Additionally,
healthcare facilities must establish and implement an exposure
control plan (ECP), encompassing biohazard waste disposal.8

It is imperative to prevent cross-infection in dental offices
and schools during dental procedures, necessitating strict
adherence to preventive and safety guidelines by all para-
dental auxiliaries, especially when interacting with patients.9

Consequently, it is vital for Dental Health Care Professionals
(DHCPs) to adhere to comprehensive safety measures,
including wearing personal protective equipment (PPE) such
as gowns, gloves, masks, and eyewear. DHCPs must also
utilize high-speed suction systems when operating high and
low-speed rotary tools. Gloves and gowns should be worn
upon entering and exiting the patient's room, followed by
immediate hand hygiene.7
Proactive prevention and the implementation of necessary
measures are fundamental to mitigating the risks of cross-
contamination and cross-infection. Therefore, this study
aims to compare the awareness and practice of cross-infection
control protocols among DHCPs at a public sector university
in Karachi, Pakistan. Specifically, the study assessed the
awareness and practice of cross-infection control protocols
among DHCPs and compares these aspects among junior
and senior, male and female DHCPs, as well as between
doctors and dental hygienist and assistants. A lack of
awareness and practice regarding infection control protocols
can lead to an increased risk of transmission of infections.
Previous studies have shown a lack of awareness and practice
among DHCPs in various parts of the world.5,6,8 However,
there is limited data available on the awareness and practice
of cross-infection control protocols among DHCPs in
Pakistan, particularly in Karachi.10-12 This study aims to fill
this gap by providing valuable insights into the current status
of awareness and practice of cross-infection control protocols
among DHCPs in a public sector university in Karachi,
Pakistan. Ultimately, the findings of this study will help in
identifying areas that need improvement and in developing
targeted interventions to enhance the awareness and practice
of cross-infection control protocols among DHCPs in
Pakistan.
METHODOLOGY:
This research was approved by an institutional review board
of Jinnah Sindh Medical University (Reference #
JSMU/IRB/2022/602. A Cross-sectional study was conducted
to assess the awareness and practice of cross-infection control
protocols among dental health care professionals (DHCPs)
in the public sector University of Karachi, Pakistan. The
study was conducted from 1stJune to October 2022. All
dentists, professors, associate professors, assistant professors,
lecturers, demonstrators, postgraduate trainees, fellows,
house officers, hygienists, therapists, prosthetists, technicians,
and dental assistants were included in the study.

A non-random convenience sampling technique was
employed to recruit participants. For sample size, select
statistics online calculator was used. Considering that 93.5%
of participants followed appropriate infection control
measures during dental procedures as reported by Shenoy
et al., keeping the confidence level of 95%, a margin of
error of 5%, a minimum sample size of 94 was calculated.13

Data was gathered from 112 DHCPs affiliated with JSMU.
Informed consent was obtained from each participant before
recruitment.
A self-administered structured questionnaire was designed
and used to collect data from the DHCPs. The questionnaire
consisted of closed-ended questions regarding practitioners’
vaccination status, patient history-taking habits, and hygiene
habits during practice, sterilization, and irrigation type
preferences. It consisted of multiple-choice questions and
the participants were asked to choose the best
option.(annexure 1)
Undergraduate medical and dental students, foreign dentists,
those with no clinical experience either teaching or non-
teaching, and those who did not provide consent were
excluded from the study. No personal details, including
complete names, residential addresses, or phone numbers,
were recorded or gathered. The principal researcher and the
co-researcher had unrestricted access to the data at all
moments. This guaranteed the integrity of their anonymity
and confidentiality for the entire duration of the study.
All the data was entered and analyzed into the Social Package
of Statistical Sciences SPSS version 26. Percentages and
frequencies are calculated to assess the awareness and
practice of that knowledge amongst Dental Health Care
Practitioners (DHCPs). Additionally, a comparison was done
between the male and female, senior and junior DHCP, and
doctors and other dental health care providers using ANOVA
and post hoc analysis was used to find out difference in
answers for the knowledge and practical use of cross-
infection protocols. For all comparative analyses, the level
of significance is at p=0.05. This helps assess the impact of
formal education on the practical use of cross-infection
measures.
RESULTS:
A total of 112 dental health care professionals participated
in the study with a mean age of 25 years, and a male-female
ratio of 3:5. The overall mean experience of working in
hospital-based setting was of 6 years. Out of our 112
participants, n=73 (65%) DHCPs reported having been
vaccinated against HBV. 61.6% of the sample size reported
personally checking for vaccination reports of patients while
the rest didn’t check for any vaccination reports. When
asked about the type of diseases that can be transmitted
during a dental checkup, 97.3% of the population pointed
out airborne diseases as the culprit. when inquired how
many times the dental units were cleaned in this public
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hospital, n= 90(80.4%) of the population reported only once
daily, 5.4% reported thrice daily, and 14. 3% of the population
reported the units to be cleaned after every patient.
The participant’s responses to the following cross-infection
control precautions are mentioned in table 1. While Table
2 shows that only 61.6%(n=69) of the team checking for
reports of patients treated for communicable diseases or
with comorbid that may affect treatment. When asked about
the their own vaccination they reported highest for Hepatitis
B(n=45,40.2% ) and only 4.5%(n=5) said they were not

vaccinated. ANOVA was used to find out the differences
between the approached and knowledge between the
participants. None of the findings were significant. Though
on post-hoc analysis with Scheff`s test the findings for
Gloves worn during treatment, Mask worn during treatment,
Coat during treatment, Sterile instrument, Hand wash after,
Critical instrument, Semi critical instrument, Disease check,
Report vaccination, Unit Cleaning frequently were found
to be significant up to p-value of 0.05(Table 3).
DISCUSSION:
A patient trusts the healthcare personnel working on them
to bring them out of pain and solve the dental problem they
came with rather than give them an infection through
irresponsible practice of cross-infection control measures.
The Pakistan dental curriculum equips its students with all
the important measures for cross-infection control to not
only protect themselves but also their patients. This study
shows that while a majority of dental healthcare practitioners
do follow universal precautions, there is a lot of room for
improvement. Using sterilized instruments every time is
very basic- the practice should be strictly followed by all.
washing hands before treatment needs more emphasis.
Disinfecting the dental unit after every patient should not
just be ideal but should be a standard. This study however
has unveiled how PPE practices have changed from previous
years.
Due to limitation of resources and facilities, developing
countries lack the state-of-the-art equipment available to
practice Dentistry. Most hospitals and clinical settings lack

Percentage
61.6%
38.4%
40.2%
8.9%
21.4%
4.6%
25%

N
69
43
45
10
24
5
28

Answer
Yes
No
Hepatitis B
Tuberculosis
Tetanus & BCG
None
All the above

Item
Check for reports
of the patient

Vaccinated against

.009

.000

.001

.000

.001

.005

.000

.023

.000

.000

.000

.000

.000

.000

.010

.002

.000

.000

.12688

.08789

.10675

.07395

.19663

.06048

.04190

.11696

.27950

.19361

.15781

.08694

.04938

.06349

.16776

.43115

.24488

.31487

.44444*

.42294*

.44444*

.42294*
-.80645*
.22222*
.22222*
.36918*
1.26984*
1.18996*
.69534*
-.42857*
-.42857*
-.42857*
.57706*
1.71429*
1.43472*
1.71429*

Std.
Error Sig.

Mean
Difference

(I-J)
Dependent
Variable

Post graduation/doctorate
Post graduation/doctorate
Post graduation/doctorate
Post graduation/doctorate
Graduation
Post graduation/doctorate
Post graduation/doctorate
Post graduation/doctorate
Post graduation/doctorate
Post graduation/doctorate
Post graduation/doctorate
Undergraduate
Graduation
Post graduation/doctorate
Post graduation/doctorate
Undergraduate
Graduation
Post graduation/doctorate

Diploma holder/Certified
Graduation
Diploma holder/Certified
Graduation
Diploma holder/Certified
Diploma holder/Certified
Graduation
Graduation
Diploma holder/Certified
Graduation
Graduation

Diploma holder/Certified

Graduation

Diploma holder/Certified

Dental Qualification

I J

Gloves worn during treatment

Mask worn during treatment

Coat worn during treatment

Use of Sterile instruments

Hand wash after treatment

Disinfectant used for Critical instrument

Disinfectant used for Semi critical instrument

During history asking about Diseases

Patient`s report for vaccination

Relevant person for cleaning Unit.

Table 3: Difference in knowledge and practices of Dental Health Care Providers (Scheff`s analysis)

Table 1. Responses to cross-infection control precautions

Never
0.9%(1)
-
-
4.5%(5)

Sometimes
4.5%(5)
6.3% (7)
1.8%(2)
20.5% (23)

Every time
94.6% (106)
93.8% (105)
98.2% (110)
75% (84)

Practices
Use gloves during treatment
Use mask during treatment
Use sterilized instruments
Use white coat during
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infection control policies due to a lack of understanding of
the risks or a lack of adequately trained staff. The Centre
for Disease Control (CDC) published guidelines for infection
control in dental settings in 2003.2,7 The major goal of OSHA
guidelines is to create a safe working environment for
dentists, DHCPs, and their patients, as well as to prevent
the spread of dangerous infections and nosocomial illnesses.
According to the CDC's guiding principles, face masks and
gloves must be used during all dental treatments on every
patient, and the masks and gloves must be changed after
each procedure. Disinfection of clothes before reusing them
has also been very talked about. Additionally, after performing
chair-side dental treatments, hands must be thoroughly
cleaned with an antiseptic solution which is a common
technique for reducing the risk of illness and spreading it.7

As dentists and their assistants are at a higher risk of
contracting the viruses, if infection control principles are
not followed, they can contribute to the spread of infection
and disease to dental patients. Infection control can be
achieved by following conventional recommendations.
Unfortunately, evidence suggests that DHCPs have little
knowledge, unfavorable attitudes, and poor practices when
it comes to infection control.14 Exposure to infections can
be avoided by using universal precautions. Pre-operative
self-vaccination and post-operative hygiene and disinfection
play a key role in avoiding infections.5

We conducted a pilot study to find out the reliability and
validity of the questionnaire on sample of 10 participants
from all 4 categories (n=2 each) and found it to have good
face validity and Cronbach’s Alpha of 0.7. After that the
final data collection was started. We included the results
from the pilot study into the final data.
 In current study, the out of the 112 sample, 65% (n=73)
reported to being vaccinated against HBV and 97.3% of the
respondents were aware of what infections could they contract
from patients and vice versa. On comparing this to the
available literature from Egypt, Saudi Arabia, India and
Pakistan we found that either they had included dental
assistants or dental students in the sample leaving the other
dental health care providers.11,15-17 Only one study from India
covered everyone from dental health care team.18 The
questions from the mentioned were different from ours. But
mostly covered the knowledge and practice part both. When
they were asked if they know about infection control facilities
available to them, 60% knew about them. Around 67.6%
used protective equipment during treatment, when compared
to our results we found that 90% use personal protective
equipment including protective eye wear, mask, gloves and
lab coat.
The mean knowledge score between the dental practitioners
and the dental assistants in the Indian study was higher for
dental assistants (Mean Score=5.79) in comparison to dentist
(Mean Score=2.03).16 This difference in knowledge and

practices in our study was analyzed through Post-hoc (Schaff`
test). Mostly there was a significant difference specially
between assistants/hygienist (certified/diploma holders) and
postgraduates (faculty and postgraduate trainees) (Table 3)
at p-value 0.05. Few of the practices showed difference in
practices between graduate and postgraduate: gloves worn
during treatment, mask worn during treatment, use of sterile
instruments, hand wash after treatment, disinfectant used
for Critical instrument, disinfectant used for semi critical
instrument, patient`s report for vaccination which are
significant at p-value 0.05.Similarly, few of the practices
showed significant differences at p-value 0.05 between
undergraduate and diploma health care providers including
during history asking about diseases and relevant person for
cleaning Unit.
It is very important that the reports of the patient`s reporting
with history of undergoing treatment for communicable
diseases or other disease that may alter the dental treatment,
should be checked. This important detail was not covered
in the above-mentioned study.16 While our results showed
that 61.6% of the personnels checked for reports and secondly
when they were asked for what diseases they were vaccinated,
they reported that only 40% were vaccinated against hepatitis
B which is low implying that adequateness of the knowledge
and practices were as per the universal precautions for cross-
infection control  which may have can be the result of the
covid 19 pandemic which increased the general awareness
of PPE.19,20 Other important factors specially vaccination
status of the health care provider is necessary for the safety
of the practitioner but also of the patients.
CONCLUSION:
The overall knowledge and practices of staff and dentist
working at Sindh Institute of Oral Health sciences are
satisfactory and concrete measures are in place to decrease
the chances of cross infection to patients, attendants, janitorial
and dental staff as well as dentists. The findings show that
there is difference between the Dental staff and Dentists
knowledge and practices for cross-infection control. It is
suggested to achieve cross-infection control, regular training
through workshops or seminars and support of the faculty
and staff both auxiliaries and janitorial is necessary to pre-
prepare the staff to deal with future endemics/pandemics as
faced during COVID-19 time recently. This will support
cross-infection control.
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ABSTRACT:
Objectives: To investigate the variation in mandibular asymmetry on right and left sides for different malocclusions.
Study design and setting: It was a cross sectional study carried out in Orthodontic Department at Bahria University Dental
College. OPG’s of 171 orthodontic patients were collected. The sample was divided into class I, II and III malocclusions.
Methodology: The OPG was traced for condylar and ramal heights for both right and left sides. From these readings, the
asymmetry index (AI) was calculated for each side.  The significance of height variations between the right and left sides,
for each malocclusion was calculated using independent sample t-test. Pearson correlation was used to find the association
of asymmetry between the two sides when comparing each malocclusion with the other. One-way ANOVA was used to
find the significance of differences in asymmetry index of both sides between different malocclusions.
Results: The ramal heights were significantly different for each malocclusion with p values of 0.00 and 0.02 for right and
left side, the p value of the variations in condylar heights was however 0.66 and 0.12 for the two sides. There was a strong
positive correlation of the condylar and ramal height on both sides between all three malocclusions. The p value for condylar
AI was 0.97 and 0.15 for ramal AI.
Conclusion: The ramus height showed a significant variation in asymmetry while the asymmetry index variations were
insignificant between different malocclusion groups.
Keywords: Asymmetry, Asymmetry index, Malocclusion, Condylar height, Ramal height
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on clinical examination show varying degrees of craniofacial
asymmetry on cephalometric studies.2

Asymmetry becomes significant when it influences esthetics
or social appearance of an individual.3 Mild asymmetry of
the orofacial region is a common finding in a general
population however the incidence of clinically apparent
facial asymmetry has been reported to be 34–38.6% in
patients with dentofacial deformities and 23% in the
orthodontic population. Facial asymmetry is more frequently
found in patients of skeletal Class III, with an incidence of
40– 80%, possibly due to excessive mandibular growth in
the case of mandibular prognathism and can be a risk factor
for unbalanced development on both sides of the mandible.
Therefore, thorough clinical and radiological evaluation for
facial asymmetry is particularly important in skeletal Class
III patients.4

Asymmetry of the mandible is a craniofacial feature occurring
in all types of sagittal malocclusion.5 It is significant because
of its direct effect on facial appearance both in terms of
esthetics as well as function.1,6 Proffit7 reported that 75% of
facial asymmetry patients showed chin deviation, 36% had
middle-third asymmetry while asymmetry of the upper face
was seen in only 5% patients.3,8

The etiology of mandibular asymmetry can be attributed to
environmental, genetic or functional factors.9  It is important
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INTRODUCTION:
Symmetry or proportion refers to equality and resemblance
in shape, size and location of facial landmarks on either
sides of the median sagittal plane.1 The facial structures of
humans play an important role in regard to social
relationships. A balanced and symmetric facial appearance
plays a major role in influencing human attractiveness and
desirability. However, perfect symmetry is a myth and does
not exist. Many faces that appear symmetric and proportional
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to determine the aetiological factor and to identify the site
of the asymmetry in order to achieve a balanced and
harmonious facial appearance following orthodontic or
surgical treatment. Asymmetry may originate from
morphological disorders including abnormal growth, tumors,
trauma, condylar hyperplasia, hemi- mandibular hypertrophy
and elongation as well as hyperplasia of the coronoid process.
Functional causes such as muscle dysfunctions, bruxism
and temporomandibular joint dysfunction may also cause
mandibular asymmetry. Malocclusions also have a significant
effect on mandibular condyle morphology.2 One of the main
determinants of mandibular growth are the primary and
secondary cartilages of the mandible that appear at different
times of growth. Growth of the mandibular condyle
contributes not only to increased mandible size, but also to
anteroinferior displacement (transposition) of the mandible.
Condylar growth direction is closely related to the
displacement (transposition) direction of the mandible and
vertical jaw deviations. The condylar cartilage is one such
cartilage that has the highest growth potential and aberrations
in the growth of this cartilage due to trauma, congenital
diseases or infection can lead to condylar asymmetries
rendering them the most common reason for mandibulofacial
asymmetries.10

Although correlation of mandibular asymmetry and Angle’s
malocclusion has been studied, however we failed to find
local studies on it. Therefore the aim of this study was to
investigate the relationship between the occlusal patterns
and mandibular asymmetry in our population.
METHODOLOGY:
Ethical approval of the study was obtained from ERC of
BUMDC with ref. no. ERC24/2021. It was a retrospective
cross sectional study, conducted on the records of patients
attending the Orthodontic OPD at BUMDC, who were
between 18-30 years of age.
The sample size of 171 subjects was determined by using
software G Power version 3.1.9.2 by taking 5% margin of
error and 95% confidence interval. The sample was divided
into three subgroups according to the malocclusion type.
The number of subjects in each subgroup was 58 for Class
I, 56 for class II and 57 for class III.
The inclusion criteria was dental class I II and III patients
who did not present with any anterior or posterior cross
bites or mandibular deviations during opening and closure.
Patients who had a history of orthodontic treatment or
occlusal and TMJ trauma or TMJ disorders were excluded
from the study.
Care was taken in selection of radiographs and only clear
ones that captured the entire mandible and presented with
no artifacts were used. Panoramic radiographs were traced
on an acetate paper, by a single calibrated examiner for all
the patients, using a digital caliper with 0.01mm sensitivity.
Figure 1 shows the method given by Habets et al who

developed a method to quantify condylar asymmetry on
panoramic radiographs using linear measurements of both
condyles and ramii and comparing the difference between
the right and left condylar and ramal heights.11,12,13 The
readings were taken for both the right and left sides. A line
connecting the most lateral point of the condyle (O1) and
the ascending ramus (O2) was drawn and mentioned as ‘A’.
Ramus height was the distance between the points O1 and
O2, and called ‘RH’. Line ‘B’ was drawn perpendicular to
line ‘A’, touching the most superior part of the condyle. The
vertical distance from this line till O1 was measured and
named the condylar height, ‘CH’. To reduce intra operator
bias, 5 cases were randomly retraced to calculate the readings,
the Kappa Statistics was found to be 0.8 indicating good
agreement.
Asymmetry indices were then calculated for both the
condyle (Condylar height right and left) and ramus (Ramus
height right and left) using the following formula:
Assymetry Index (AI) = Right – Left x 100
                                        Right + Left
Statistical analysis was performed using SPSS version 23.0.
All continuous variables were calculated as Mean± SD.
Normality of data was checked by using Shapiro-Wilk test.
 Data was found to be Normal (Symmetric). Inferential
statistics was performed to find out the height differences
between the right and left sides for each malocclusion using
independent sample t-test. Pearson correlation was used to
find the association of asymmetry between the two sides
when comparing each malocclusion with the other. One-
way ANOVA was used to find the significance of differences
in asymmetry index of both sides between different
malocclusions. A p-value = 0.05 considered to be statistically
significant.
RESULTS:
Table 1 shows the values of condylar and ramal height with
comparison of each side, between different malocclusions,
it was found to be statistically insignificant. The condylar
height showed minimal difference between different
malocclusions whereas the ramal height was most increased
in the sample with class III malocclusions.
Pearson correlation showed significant associations in
condylar and ramal heights between different malocclusions
as shown in Table 2.
DISCUSSION:
There is a state of equilibrium between the two sides of the
face in shape, size and form of the structures, however there
is usually a dimensional difference between the two sides.14

Mandibular asymmetry has important esthetic implications
due to its direct effect on facial appearance. Various methods
have been used to assess facial asymmetry including frontal
cephalograms, postero-anterior radiographs, panoramic
views, submentovertex views, CT, MRI as well as CBCT.15,16
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Max
8.9
8.2
8.5
7.8
8.8
8.8
43.9
45

45.1
45.9
48.6
48.1

Min
7.6
6.9
7.2
6.5
7.5
7.4
41.2
41.8
42.2
42.7
45.3
44.8

Mean ± SD
Rt = 8 ± 2.5
lft = 7.6 ± 2.3
Rt = 7.9 ± 2.3
lft = 7 ± 2.3
Rt = 8 ± 2.5
lft = 8 ± 2.5
Rt = 42.5 ± 5
lft = 43 ± 6
Rt = 43.6 ± 5.4
lft = 44 ± 5.9
Rt = 47 ± 6.2
lft = 46.5 ± 6

p value

0.13

0.11

0.89

0.39

0.51

0.64

58

56

57

58

56

57

NGroup

Class I

Class II

Class III

Class I

Class II

Class III

Condyle

Ramus

Table 1: Comparison of Condylar and Ramal height values in mm
for different groups

p<0.05, SD= Standard Deviation, p value calculated using
independent sample t-test

CAI
Max
45

51.5
48.1

Min
-25
-31
-33

4.74 ± 16.7
5.02 ± 17.4
4.36 ±16.07

Mean ± SD p value
Class I
Class II
Class III

RAI
Max
8.7
9.09
10.1

Min
-11.5
-11.3
-7.5

± 4.6
± 5.1
± 3.5

-0.92
-0.74
0.56

Mean ± SD p value
Class I
Class II
Class III

0.97

0.15

Table 3: Comparison of Asymmetry Index values in % for Condyle
and Ramus between different groupS

P<0.05 p value calculated using One-way ANOVA

Class I and II class I and III class II and III

Condyle
Ramus

r-value
0.3*

0.79*

p- value
0.00*
0.00*

r-value
0.3*
0.8*

p- value
0.00*
0.00*

r-value
0.4*
0.7*

p- value
0.00*
0.00*

Table 2: Association between right and left side when comparing
different malocclusions

Data presented as correlation 'r' , p-value
correlation is significant at <0.05 level
calculated using Pearson Correlation

Orthopantomograms however are the most commonly used
imaging technique because it is possible to image the
dentition, joints and the entire lower jaw in a single low
radiation dose exposure making them a routine diagnostic
investigations prior to commencement of orthodontic
treatment.
Computed tomography is more accurate and reliable but the
cost and increased radiation dosage does not make it a viable
option for the majority of the population. Radiographic
(OPG) measurements do have the disadvantage of distortion

due to magnifications and the methodology used, but studies
have been supportive in their use due to advantages like a
low cost, relatively low levels of radiation exposure and in
third world countries they are also readily available for
retrospective studies.2,9 It has also been suggested that with
correct methodology and accurate patient positioning, vertical
and angular measurements can be accurately calculated and
can be believed to be reliable too.17 Also the differences
between the two sides would likely have the same
magnification errors so comparative studies can be adequately
performed. Studies have also shown that if the head position
is stabilized, the vertical measurements are accurately
reproducible.4

Habets technique is quite popular for calculation of
mandibular symmetry in studies done on radiographs. He
reported that if the head position changes by 1cm there
would be a 6% change in the vertical dimension.11,18  The
formula for calculating the asymmetry index was developed
in 1988 and it gives a 3% index rate from a 1 cm head shift,
anything more suggests mandibular asymmetry. In our study
the mean condylar asymmetry index was >3% for all
malocclusions. This was in accordance to many studies
including those of Saglam19 and Miller20 who calculated the
AI in different malocclusion and found the values in the
entire sample to be >3%.
Our study showed no significant variation of the AI values
of condyle or ramus, between the three malocclusion groups.
Thiesen et al21 in their study showed that little difference
was found, when comparing the same intensities of
asymmetry in the different sagittal jaw relationships. This
was also similar to the study of Kurt et al22 who compared
the mandibular asymmetry between class II and normal
occlusion and did not find any statistical difference in the
values between the two groups. A study conducted by Al
Taki et al23 however was the only study that we found which
showed a statistically significant condylar asymmetry in
class II group that they compared with class I malocclusion.
Our sample showed that despite there being no significant
variation of condylar AI between different malocclusions,
the value shown by the class II sample was the highest.
Along with that between the ramus and condylar asymmetry
index, only the condylar showed a higher value for class II
malocclusion similar to the results of Akin et al.16 The AI
of ramal heights was found to be highest in class III
malocclusion in our study, despite having minimum
variations.
When comparing the two sides of the mandible, some studies
have shown the right side to be dominant or greater in certain
dimensions, while some studies show that the larger readings
were observed on the left side2. For our study we did not
find any such relationship with both sides showing random
greater and smaller readings with the differences being
statistically insignificant as shown in Table 1.
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While using Habets method for asymmetry calculation, it
is recommended that AI values of >3% is taken into
consideration. Our study found the CAI in all the
malocclusions to be above 3%, however the RAI value was
below that. This is in accordance to the study by Al TaKi et
al23 who found the RAI to be below the benchmark whereas
the CAI was more than the prescribed 3%. Another study
by Syeda and Roohi showed that CAI in normal occlusion
and class II Div I malocclusion (males and females) were
found above 3% indicating the presence of asymmetry.24

Their CAI values, in contrast to many other studies were
however much higher, being 9.13, 14.9 and 4.55 for class
I II and III, as compared to our sample which was 4.74, 5.02
and 4.36 for the three malocclusion groups given in Table
3. Miller and Bodner, who compared the condylar asymmetry
of class I and III, found the values to be 4.42% and 4.14%.25

The reason that best explains this contrast in results could
be the normal variation for different populations, as there
was no major difference in the inclusion criteria’s of these
studies from our study. The age group of the sample by Al
Taki et al was 19-28 years while ours was 18 years and
above, so late growth resulting in asymmetry can be ruled
out to major extent.23 Convenience sampling was utilized
for most studies from the orthodontic records of the patients
visiting the OPD. A cohort sample in future studies can may
help throw better light on this variation.
Limitations of our study included not dividing the class II
sample into division 1 and 2.
CONCLUSION:
Our study showed that there was no significant variation in
the mandibular asymmetry between the two sides for any
type of malocclusion. The ramus height showed a significant
variation in asymmetry between different malocclusions.
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ABSTRACT
Objective: To determine lipid profile abnormalities in ß -thalassemia patients with multiple blood transfusions in tertiary
care hospital.
Study design and setting: This cross-sectional study was conducted in Chemical Pathology section, Pathology department
Sheikh Zayad Medical College and Hospital Rahim Yar Khan from 1st July 2022 to 31st October 2022.
Methodology: 110 patients aged 1 to 18 years from both genders enrolled in Thalassemia center of Sheikh Zayed Hospital
with multiple blood transfusions were included in study using convenient sampling technique. Patients with cardiac disease,
diabetes mellitus and family history of lipid disorders were excluded. Blood samples collected from thalassemia patients
were subjected to estimation of serum total cholesterol, serum triglycerides, HDL-C, and LDL-C. Data was recorded on
predesigned performa. Post stratification t test was applied and p value <0.05 was considered significant.
Results: Mean age of the patients was 7.77±3.846 years. Mean serum cholesterol, serum triglyceride, HDL-C and LDL-
C were 89.15±20.33mg/dl, 211.00±77.78mg/dl, 21.01±6.554mg/dl and 29.79±17.02 respectively. Mean triglyceride and
LDL-C level was higher in patients with weekly transfusion than patients undergoing monthly transfusion with statistically
significant difference of triglycerides and LDL-C between two groups with p=0.002 and 0.023 respectively.
Conclusion: We found that frequent blood transfusion causes lipid profile abnormalities in thalassemia patients. Lipid
profile abnormalities should be screened frequently in ß-thalassamia patients with multiple blood transfusions.
Keywords: Atherosclerosis, Blood transfusion, Iron overload, Lipid profile, ß-Thalassemia.
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(Cooley's anemia) or partially decreased production of ß
chain called ß-thalassemia minor while thalassemia
intermedia a group of patients with ß thalassemia in whom
the clinical severity of the disease is somewhere between
the mild symptoms of ß thalassemia trait and the severe
manifestations of ß thalassemia major. The diagnosis is a
clinical one made on the basis of the patient maintaining a
satisfactory Hemoglobin level of at least 6-7 g/dl without
the need for regular blood transfusions.2 In ß-thalassemia
major there is severe impairment in ß-globin chain production
and this synthetic imbalance leads to ineffective
erythropoiesis and hemolytic anemia making regular blood
transfusion only means of survival for these individuals.3

Thalassemia gene is carried by 3% population of the world.
A higher thalassemia prevalence has been reported in Central
Asia, Middle East, and Mediterranean countries.4 Pakistan
is estimated to have a carrier rate of 5-7%, with overall 9.8
million carriers in the population.5 High frequency of this
hemoglobin disorder compared with other monogenic
diseases is mediated by high frequency of consanguineous
marriages in many countries3 including Pakistan. ß-
thalassemia patients have significantly low levels of
cholesterol associated with their disease and remains
unaffected by age, gender, hemoglobin, or ferritin levels.6
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INTRODUCTION:
Thalassemia is an inherited autosomal recessive microcytic
hypochromic anemia resulting from hereditary defect in
hemoglobin synthesis affecting production of alpha or ß
globin chains. The results are disproportionate production
of alpha or ß globin chains.1 Individuals with thalassemia
either have an absolute defect in synthesis of ß globin chains
and therefore absence of ß chains called ß-thalassemia major
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In transfusion dependent ß-thalassemia patients liver is the
primary organ to deposit iron causing damage to both
hepatocyte and reticulo-endothelial cells which may lead to
liver fibrosis. Liver damage is evinced by elevated liver
enzymes and triglycerides while serum total cholesterol,
high density lipoprotein (HDL) and low density lipoprotein
(LDL) are decreased.7,8 The pathophysiology of
hypocholesterolemia in thalassemia is uncertain, although
various mechanisms have been suggested including increased
cholesterol requirement associated with erythroid hyperplasia,
plasma dilution attributable to anemia and high cholesterol
consumption by the reticuloendothelial system.7 Thalassemia
is a condition of secondary iron overload. Frequent blood
transfusions and increased iron absorption from gut both
contribute to iron overload.9 Iron overload can lead to many
complications in thalassemia patients including lipid profile
derangement.10 In iron overload patients free radical
production is increased through Fenton reaction. These free
radicals accumulate in liver, heart, and other organs causing
immense tissue damage. A high incidence of endothelial
dysfunction, atherogenesis and thromboembolic event has
been reported in thalassemia patients most probably due to
abnormality in lipid profile related to transfusion iron
overload in liver. There is also increased risk of cardiovascular
complications and pancreatitis due to atherogenesis and high
triglyceride level respectively.10

This study aims to observe the lipid profile abnormalities
in ß-thalassemia patients so as to guide the pediatricians and
staff of thalassemia center for routine screening of lipid
abnormalities in these patients in order to prevent the
cardiovascular complications due to lipid profile abnormalities
and mortality due to these complications.
METHODOLOGY:
This cross-sectional study was conducted in Chemical
Pathology section, Pathology department of Sheikh Zayed
Medical College and Hospital Rahim Yar Khan for 4 months
from 1st July 2022 to 31st October2022. 110 patients aged
1 to 18 years from both genders enrolled in Thalassemia
center of Sheikh Zayed Hospital with more than 1 year of
regular blood transfusions were included in study using
convenient sampling technique after obtaining ethical
a p p r o v a l  f r o m  i n s t i t u t i o n a l  r e v i e w  b o a r d
(474/IRB/SZMC/SZH dated 11/6/2022). Informed consent
was taken from patients and their parents. Patients with
cardiac disease, diabetes mellitus. family history of lipid
disorders and not willing to be included in study were
excluded. Blood samples were collected in gel tubes which
were centrifuged after 30 minutes of collection to obtain
clear serum. Serum of each patient was  subjected to
estimation of serum total cholesterol, serum triglycerides
and HDL-C. LDL-C concentrations were determined by
Friedewald's formula. All tests were performed on Atellica
CH 930 fully automated chemistry analyzer based on
spectrophotometry. Age, gender, weekly or monthly

transfusion status and all the test results were recorded on
predesigned performa. Data was entered and analyzed using
SPSS 20. Qualitative data was presented as frequency and
percentage while quantitative data was given as mean and
SD. Post stratification t-test was applied and p value <0.05
was taken as significant.
RESULTS:
One Hundred and Ten ß-thalassemia patients with multiple
blood transfusions were included in study among which
60(54.5%) were males and 50(45.5%) were females. 77(70%)
patients were in 1-9 years age group while 33(30%) were

p-value
0.163
0.016
0.458
0.850

10-18 years
85±20
183±75
20±2.5
30±18

1-9 years
90±20
222±76
21±7.6
29±16

Lipid profile
Total cholesterol mg/dl
Triglyceride mg/dl
HDL-C mg/dl
LDL-C mg/dl

Table 1: Lipid profile abnormalities in ß-thalassemia patients with
respect to age

Monthly
(22%)

Weekly
(78%)

Figure 1: Transfusion frequency of patients

p-value

0.765
0.002
0.712
0.023

Monthly
Transfusion

90±18
169±44
21±4.6
36±17

Weekly
Transfusion

88±20
222±81
20±7.0
27±16

Lipid
profile

T.cholesterol mg/dl
Triglyceride mg/dl
HDL-c mg/dl
LDL-c mg/dl

Table 2: Transfusion frequency and lipid profile abnormalities in
ß-thalassemia patients

(mean±SD)
89.15±20.33
211.00±77.78
21.01±6.554
29.79±17.02

Lipid profile
T. cholesterol (mg/dl)
Triglyceride (mg/dl)
HDL-C (mg/dl)
LDL-C (mg/dl)

Table 3: Lipid profile derangement in ß-Thalassemia major patients

Lipid Profile Abnormalities in ß-Thalassemia Patients with Multiple Blood Transfusions
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in 10-18 years age group. Mean age of the patients was
7.77±3.846 years. Mean triglyceride level in 1–9-year age
group was 222±76 mg/dl, while in 10–18-year age group
was 183 ±75 mg/dl with statistically significant difference
between two groups (p=0.016) as shown in table 1 while
difference of serum total cholesterol, HDL-C and LDL-C
was statistically insignificant in two age groups. 86(78%)
patients were on weekly transfusion while 24(22%) were
on monthly transfusion as shown in figure 1. Mean
triglyceride level in patients undergoing weekly transfusion
was 222±81 mg/dl and in patients with monthly transfusion
was 169±44 mg/dl with statistically significant difference
of triglycerides between two groups (p=0.002). Mean LDL-
C  level in patients with weekly transfusion was 27±16
mg/dl and in patients with monthly transfusion was 36±17
mg/dl with statistically significant difference of LDL-C
between two groups (p=0.023). Total cholesterol and HDL-
C were slightly lower in patients undergoing weekly
transfusion than monthly transfusion patients but difference
was not statistically significant as shown in table 2. Overall
High serum triglyceride and low serum cholesterol, HDL-
C and LDL-C levels were observed in ß-thalassemia patients
as compared to reference values of these analytes as shown
in table 3.
DISCUSSION:
In our study ß-thalassemia patients had high triglyceride
level while total cholesterol, HDL-C, LDL-C were low as
compared to reference values of these analytes. Serum
triglyceride was higher in 1-9 years age group as compared
to 10-18 years age group and difference of serum triglyceride
between these two age groups was statistically significant.
The mean value of Triglyceride (mg/dl) of thalassemia
patients in our study was (mean±SD) 211.00±77.78 mg/dl.
Higher triglyceride level was observed in patients with
weekly transfusion than monthly transfusion patients and
difference was statistically significant (p=0.002). The mean
serum total cholesterol, HDL-C and LDL-C of thalassemia
patients in our study was 89.15±20.33 mg/dl, HDL-C
21.01±6.554 mg/dl and LDL-C 29.79±17.02 mg/dl
respectively. A study conducted in Basrah, Iraq showed
significantly lower serum total cholesterol, HDL-cholesterol
and LDL-cholesterol and significantly higher serum
triglyceride in ß-thalassemia major patients as compared to
controls (p<0.05).11 Saleh et al reported hypocholesterolemia,
hypertriglyceridemia with low levels of HDL-C and LDL-
C in ß-thalassemia major patients.12 A study conducted in
northwestern India reported lower total cholesterol and
HDL-C in thalassemia patients as compared to controls
(p<0.001 for both) while triglyceride was higher in
thalassemia patients as compared to controls (p<0.001).13

A higher total cholesterol/HDL ratio was also reported in
this study.13 Dyslipidemia was characterized by high
triglyceride, low HDL and high cholesterol/HDL ratio in

transfusion dependant patients in Eastern India.14 Dey et al
and Mashaali et al reported HDL-C value of 36.58±12.22
mg/dl which was on lower side of their reportable range.15,16

Dyslipidemia in ß-thalassemia major patients irrespective
of age and gender was reported in a Southern Pakistan
study.17 A study conducted in Swat, Pakistan showed high
level of serum triglyceride and low level of serum cholesterol
and HDL-C in thalassemia patients.18 Findings of our study
are in line with above given reports as hypertriglyceridemia,
hypcholesterolemia, lower HDL-C and LDL-C were observed
in our study. Inati et al conducted a study in Lebanon and
reported altered lipid profile in ß-Thalassemia major patients.
In this study lower levels of serum total cholesterol and
LDL-C were observed in thalassemia major patients than
healthy controls, while no significant difference was observed
in serum triglycerides levels of thalassemia patients and
controls.19 A double blind randomized controlled trial of
curcumin showed significant decrease in triglyceride as
compared to placebo group (p=0.038).20 Main mechanism
proposed for this dyslipidemia was severe iron overload,
accelerated erythropoiesis, oxidative stress and increased
cholesterol utilization.21  Liver failure due to iron overload,
cytokine release, macrophage system activation and hormonal
disturbance may also contribute to lipid abnormality.22 HDL
and LDL cholesterol are key components of the lipid profile.
Several epidemiological studies have confirmed low HDL-
C as a predictive biomarker for atherosclerotic cardiovascular
diseases including ischemic heart disease and myocardial
infarction.23 Early identification of thalassemia patients with
a altered lipid profile is essential to prevent thrombotic and
atherogenic complications. Patients with altered lipid profile
particularly hypertriglyceridemia and low HDL-C should
be advised dietary and lifestyle modifications and if it is not
controlled by these then lipid-lowering agents may be started.
Increasing awareness of thalassemia in general population
by awareness campaigns, earlier identification, increased
blood donation and blood availability for transfusion, modern
therapy in iron chelation and proper follow up makes this
disease easier to handle.
CONCLUSION:
It is concluded that frequent blood transfusion causes lipid
profile abnormalities in thalassemia patients. Lipid profile
abnormalities should be screened frequently in ß-thalassamia
patients with multiple blood transfusions as these patients
are at risk of atherosclerosis and cardiovascular disease due
to altered lipid profile particularly high triglyceride  and
low HDL-C. Therefore diagnosis, awareness and treatment
of lipid profile abnormalities is helpful in these patients for
prevention of cardiovascular events.
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conjunction with differentiation arrest. The annual occurrence
of AML, adjusted for age, in the United States (US), is 4.3
cases per 100,000 individuals. The frequency of occurrence
rises as individuals get older, with a typical age of diagnosis
being 68 years.1 Unusual development of myeloid cells leads
to an elevated presence of immature malignant cells and a
reduced number of fully developed red blood cells, platelets,
and white blood cells. AML's clinical appearance upon
diagnosis might range from an accidental finding on a routine
blood test to a life-threatening condition requiring immediate
attention. AML is distinguished by the following
characteristics, in addition to general symptoms such as
exhaustion and loss of appetite: Anemia causes exhaustion
and weakness of breath when exerted; neutropenia causes
recurring infections; and thrombocytopaenia causes a higher
susceptibility to bruising and bleeding. Untreated AML often
leads to bone marrow failure, resulting in life-threatening
symptoms that manifest rapidly over a span of weeks or
months.2 Acute leukemia is diagnosed when the bone marrow
or peripheral blood contains 20% or greater numbers of
blasts.3 AML classification shifted from morphology to
genetic-based, WHO includes AML with recurrent genetic
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INTRODUCTION:
Acute myeloid leukemia (AML) is characterized by
malignant clonal proliferation of progenitor cells in



abnormalities indicating specific changes.4 The most
significant indicators of prognosis in acute myelogenous
leukemia (AML) are cytogenetic and morphological
characteristics which have been used in diagnosis and therapy,
as well as in understanding their pathogenesis.5

 Acute myeloid leukemia (AML) with t (8;21) (q22; q22.1),
accounts for approximately 4% to 8% of all AML cases.
According to the FAB classification, this particular subtype
is linked to the M2 subtype. It tends to occur in younger
individuals, exhibits a distinct immunophenotype, frequently
expresses CD19, and shows various additional cytogenetic
abnormalities such as loss of a sex chromosome, deletion
of the 9th long arm of chromosome 9, trisomy 8, all of which
collectively contribute to a favorable prognosis.6 The t (8;21)
(q22; q22.1) translocation is an oncogenic change that results
in the formation of a new hybrid gene, RUNX1-RUNX1T1,
formed on the altered chromosome 8. This translocation
produces a merged gene combining the chromosome 21
RUNX1 gene with the chromosome 8 RUNX1T1 gene (also
called ETO) gene.7 This subtype of AML is found to have
a higher expected rate of complete remission (CR) and is
associated with a favorable long-term outcome and lower
incidence of relapse. The European Leukemia Net (ELN)
considers the translocation t(8;21) and the resulting RUNX1-
RUNX1T1 gene fusion as a favorable subset in AML risk
stratification in 2017.8 Both RUNX1 and RUNX1T1 play
a crucial role in a transcriptional complex responsible for
regulating significant target genes implicated in
hematopoiesis.9 The AML1-ETO (RUNX1-RUNX1T1)
fusion product alters the core binding factor transcription
complex, affecting proliferation, cell differentiation, apoptosis,
and self-renewal which results in the induction of
leukemogenesis.10

The purpose of the study is to compare the clinical-
hematological (including laboratory and morphological)
parameters of diagnosed RUNX1-RUNX1T1 AML patients
before and after therapy. Complete remission (CR) of each
AML patient post-induction therapy was determined and
taken into account. Thus, this study determined the prognosis
of RUNX1-RUNX1T1 in the Pakistani population.
METHODOLOGY
This cross-sectional study was performed at the Armed
Forces Institute of Pathology (AFIP), Rawalpindi from
December 2021 to December 2022 after taking approval
from the Institutional Review Board (IRB), vide reference
number OA-239-2023 After a thorough literature search,
we calculated a sample size of 64 via the WHO calculator,
keeping the margin of error at 5%, a confidence level at
95%, and AML prevalence at 4.3%.1 Sampling was done
using a non-probability consecutive sampling technique.
Patients of all ages and both genders who were newly
diagnosed with AML with RUNX1-RUNX1T1 gene
rearrangement were included in this study. Patients with

acute leukemias other than AML, patients of AML with
other recurrent genetic abnormalities, and AML patients
already undergoing therapy were excluded.
Written consent was obtained before enrolling all patients
and their confidentiality was ensured at all levels. Approval
of the institutional ethical committee was also procured
before starting the project. In this study, 64 newly diagnosed
patients with de novo t(8;21) AML were included. The
RUNX1-RUNX1T1 fusion gene was detected using real-
time reverse transcriptase polymerase chain reaction (RT-
PCR),  whi le  t (8;21)  was ident i f ied through
chromosomal/cytogenetic analysis. All patients underwent
evaluation at the time of diagnosis and following induction
therapy i.e. after four weeks. Clinical parameters such as
age, gender, and organomegaly (hepatomegaly,
splenomegaly) were observed. EDTA anti-coagulated blood
sample from each patient was analyzed using the Sysmex
XN 3000 automated hematology analyzer to record laboratory
variables, including total leucocyte count (TLC), hemoglobin
(Hb), and platelet count. The normal ranges for laboratory
variables included: TLC (4-10)×10^9/L, Hb (13-17)g/dL,
and platelets (150-450)×10^9/L.
Additionally, a bone marrow aspirate sample was obtained
and subjected to cytochemical staining to determine blast
percentages and morphological parameters, such as blast
size, Auer rods, abnormal granules, and eosinophilia.
Cytogenetics and molecular evaluation were done after
obtaining blood/bone marrow samples from each patient in
our study, before starting induction treatment. Cytogenetics
used the FISH (fluorescence in-situ hybridization) technique.
All the clinical parameters, laboratory variables (including
blast percentages), and morphological parameters of newly
diagnosed AML RUNX1-RUNX1T1 patients were compared
before and after therapy. AML induction regimen includes
the following drugs: cytarabine along with daunorubicin or
idarubicin. CR (Complete Remission) criteria according to
WHO comprises of Neutrophil count: =1x109/L, Platelet
count: =100x109/L, <5% myeloblasts without Auer rods in
peripheral blood, transfusion independence and no
splenomegaly (or no extramedullary disease).
Collected data was processed through SPSS 24, using
standard protocol analysis. Baseline variables were analyzed
descriptively using frequencies and percentages for qualitative
variables and mean with standard deviation for continuous
variables like pre-treatment and after-treatment. Statistically
significant differences before and after intervention were
assessed using Paired sample t-tests for continuous variables.
Post-stratification chi-square test was applied for qualitative
variables taking p-value = 0.05 as significant to check for
a potential association between variables and response.
RESULTS:
In this study, a total of 64 patients diagnosed with de novo
t(8;21)/RUNX1-RUNX1T1 AML were carefully selected
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for enrollment. The mean age of the patients was found to
be 60.0 years, with a range of 14 to 85 years. Among these
patients, 46 (71.9%) were male, while 18 (28.1%) were
female, as shown in Figure 1. Prior to treatment, their mean
total leukocyte count (TLC) was 12.53±6.51 (x109/L),
hemoglobin (Hb) level was 9.08±1.82 g/dL, and platelet
count was 86.25±12.46 (x109/L). After treatment, the study
observed a significant improvement in the TLC count, as
well as a rise in both Hb and platelet counts. The mean TLC
count after treatment was 8.06±2.04 (x109/L), Hb level was
11.03±1.48g/dL, and platelet count was 154.98±19.93
(x109/L). These improvements were statistically significant,
with a p-value of less than 0.001 for TLC, and a p-value of
0.001 for both Hb and platelet count, as shown in Table I.
This data provides valuable insights into the effectiveness
of the treatment for de novo t(8;21)/RUNX1-RUNX1T1
AML, which can help improve patient care and outcomes.
Before treatment, larger-sized blasts (mean= 24.03±3.94%)
were observed both in the peripheral blood and bone marrow.
While after treatment, the blast count in peripheral blood
and bone marrow was zero and <5%, respectively; a reduction
in blast size was (mean: 3.35±1.05%) was also observed.
Before treatment, Auer rods in myeloblasts were present in
98.4% of patients (n=63) and abnormal granules (also in
myeloblasts) in 96.9% of patients (n=62). Following the
induction therapy, it was observed that less than 5% of the
circulating bone marrow myeloblasts contained Auer rods,
indicating positive progress. Additionally, the percentage of
abnormal granules in these blasts was significantly reduced,
indicating an improvement in the condition. Prior to the
induction therapy, the average percentage of eosinophilia
was 8.52±1.76%. However, after the treatment, the percentage
of eosinophilia reduced significantly to 2.42±1.79%,
reflecting the effectiveness of the therapy. Table II presents
a comparative analysis of the morphological characteristics
of patients with AML with RUNX1-RUNX1T1 gene
rearrangement before and after treatment. The analysis
revealed a statistically significant difference between the
morphological features of the patients before and after
treatment, with a p-value of 0.001.
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Figure 1: Distribution of patients according to gender

Male 46

Female 18

Table 1: Comparison of clinical and laboratory findings in AML
with RUNX1-RUNX1T1 patients before and after treatment (n=64)

Parameters
TLC (x109/L)

Hemoglobin (g/dL)
Platelet (x109/L)
Blast count (%)

Before
12.53±6.51
9.08±1.82

86.25±12.46
50±30

After
8.06±2.04
11.03±1.48

154.98±19.93
3±2

p-value
< 0.001
0.001
0.001
0.001

Table 2: shows a statistically significant difference in morphological
characteristics of newly diagnosed AML with RUNX1-RUNX1T1
patients before and after treatment  (p-value of 0.001)

Parameters

Large blasts ( %)
Auer rods (BM blasts)
Present
Absent
Abnormal granules
Present
Absent
Eosinophilia (%)

Before
Treatment
24.03±3.94

63 (98.4%)
1 (1.6%)

62 (96.9%)
2 (3.1%)
8.52±1.76

Before
Treatment
24.03±3.94

63 (98.4%)
1 (1.6%)

62 (96.9%)
2 (3.1%)
8.52±1.76

p-value

0.001

0.001

0.001

0.001

DISCUSSION:
AML is diagnosed by the presence of =20% blast cells of
myeloid lineage in the peripheral blood and/or bone marrow.11

Certain gene mutations are vital for managing the risk and
clinical categorization of individuals with AML.12 The
chromosomal rearrangement t(8;21) is a well-acknowledged
genetic abnormality in AML, that is usually observed in 5-
12% of individuals with acute myeloid leukemia (AML) and
is most commonly associated with AML with maturation
(FAB type AML-M2).13 According to recent studies, patients
diagnosed with acute myeloid leukemia (AML) who have
the RUNX1-RUNX1T1 rearrangement may benefit from
intensive consolidation therapy as part of their treatment
regimen. This type of therapy involves high doses of
cytarabine, a medication that helps to destroy cancer cells.
The studies suggest that patients with this particular genetic
mutation who receive intensive consolidation therapy
demonstrate improved rates of complete remission and long-
term disease-free survival (DFS). These findings could have
significant implications for the treatment of AML patients
with the RUNX1-RUNX1T1 rearrangement, potentially
leading to more effective and personalized treatment plans.14-

15 In classical t(8;21) AML patients, the utilization of
anthracycline and cytarabine induction chemotherapy leads
to remission rates reaching approximately 90%.16-17

Our study examined treatment response in 64 de novo
t(8;21)/RUNX1-RUNX1T1 AML patients. Notably, male
patients (46) outnumbered females (18) in the study. Pre-
treatment blood parameters indicated compromised health.
The mean Total Leukocyte Count (TLC) was 12.53±6.51
(x109/L), reflecting elevated white blood cell levels in the



majority of the patients taken in our research study.
Hemoglobin (Hb) levels were below normal (mean:
9.08±1.82 g/dL) and platelet counts were also reduced (mean:
86.25±12.46 x109/L). After receiving treatment (cytarabine
along with daunorubicin or idarubicin), positive changes
were noted in the blood parameters/variables of the patients.
There was a notable reduction in the TLC, with the average
post-treatment TLC decreasing to 8.06±2.04 (x109/L). This
decrease in TLC following therapy signifies a favorable
treatment response and could potentially help relieve the
burden of leukemia in the patients. Hb levels of patients
rose significantly after treatment (mean: 11.03±1.48 g/dL).
Platelet counts also increased notably (average: 154.98±19.93
x109/L). Morphological analysis showed promising results.
Initially, the majority of the patients (98.4%) had Auer rods
and abnormal granules (96.9%) found in the peripheral blood
and bone marrow myeloblasts.
A 62-year-old woman was discussed in a case study by
Lindsey et al,17 When she was admitted to the hospital, her
white blood cell count was 5 x 103/ìL with 17% blasts, her
hemoglobin was 9.1 g/dL, and her platelet count was 22 ×
103/ìL. The results of her bone marrow biopsy showed a
significant population of blasts with round to irregular,
intermediate-sized nuclei, prominent nucleoli, and scant to
moderate cytoplasm; 59% blasts according to manual count.
The translocation t(8;21) was detected in this patient using
both conventional cytogenetics as well as FISH technique.
The patient received conventional idarubicin and cytarabine
treatment. The only complication was neutropenic fever,
which had no identifiable infectious source. The treatment
was successful as the patient achieved complete cytogenetic
response (CCyR), maintaining this response for 18 months.
Another case of a 63-year-old female was also described by
Lindsey et al,17 The patient’s WBC count was measured to
be 6.1 × 103/ìL, with 67% of these cells being myeloblasts
on peripheral blood examination. Additionally, her Hb level
was 9.1 g/dL, and her platelet count was 4 × 103/ìL. A bone
marrow biopsy revealed that the number of blasts had
increased to 75% according to the estimated count. The
patient was diagnosed as having AML with RUNX1-
RUNX1T1 gene mutation (fusion detected on PCR). The
patient received conventional idarubicin and cytarabine
induction treatment, which helped her achieve a complete
cytogenetic remission. Patients with the chromosomal
rearrangement t(8;21), generally have a lower chance of
experiencing a relapse.
 Similarly, in their study, Kim et al,18 found that Auer rods
were present in 67% (14/21) of patients with AML-M2 in
whom t(8;21) was found. The study also showed that blast
cells with Auer rods and a high number of abnormal granules
were more commonly observed in patients who tested
positive for RUNX1-RUNX1T1 mutation. After treatment,
Auer rods in <5% of bone marrow myeloblasts were nil and
abnormal granules were scanty, indicating a positive cellular

response. Our study showed that there was a significant
decrease in eosinophilia following treatment. Following
therapy, the percentage of myeloblasts in peripheral blood
was reduced to zero and in bone marrow to <5%.
In a study conducted by the United Kingdom MRC, 5876
AML patients were analyzed, with 421 of them possessing
the t(8;21) abnormality.19 The results showed that this subset
had a much better prognosis (p-value <0.001) and 61% long-
term disease-free survival (DFS) rate, which is consistent
with other studies.20 In general, this study reveals that the
therapeutic method is effective in treating de novo t(8;21)
AML. The improvements in blood parameters, and
morphological characteristics, including the reduction in
blast count in both peripheral blood and bone marrow indicate
a successful treatment outcome.
CONCLUSION:
In conclusion, this study offers valuable information on how
patients with RUNX1-RUNX1T1 AML respond to therapy,
with improvements in their blood counts. The treatment
approach used resulted in significant rectification of TLC,
Hb levels, and platelet count; as well as a reduction in blast
cells, Auer rods, and abnormal granules. Moreover, the study
indicates that the treatment approach has a higher rate of
complete remission and a lower incidence of relapse. There
are significant advances seen in terms of the treatment
options available for AML patients since relapse is a common
occurrence among these patients that can be challenging to
manage.
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Case Report

ABSTRACT
A 38-year-old woman approached with nine months of abdominal pain, discomfort, concerns regarding infertility therapy,
and a history of laparotomy 3 years prior for suspected ectopic pregnancy. The patient has a history of normal menstrual
cycles and a body mass index of 22. She was hospitalised for additional testing after a transvaginal ultrasound revealed a
mass in the right ovary. Magnetic resonance imaging revealed a right ovarian multifocal fibrosing tumour with no ascites.
The right ovary tumours were removed through a laparotomy, while at least half of the left ovary was saved for potential
future fertility. Histopathology analysis of the tissue samples confirmed the presence of a right ovarian sex cord-stromal
tumour. The presence of calcification in the fibroma and the presence of cells that lack mitotic activity, nuclear atypicality,
or necrosis establish the diagnosis of ovarian fibroma. The patient did well following surgery and began menstruating
normally at her one-month post-op checkup.
Keywords:  Ectopic Pregnancy, Fibroma, Infertility, Ovarian Tumour.
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Unraveling Ovarian Fibroma: A Diagnostic Journey in an Infertile
38-Year-Old Women

Yasmeen Gul, Noman Sadiq, Nasrin Mumtaz

CASE DESCRIPTION
A 38-year-old woman who had a laparotomy three years
prior for a ruptured ectopic pregnancy and had been
experiencing abdominal pain and discomfort for the past
nine months and was worried about undergoing infertility
treatment presented to the gynaecology outpatient department.
The patient gave a history of normal menstrual cycles. Her
body mass index of 22. Ovarian cyst with complications is
the initial provisional diagnosis. transabdominal ultrasound
revealed a mass in the right ovary. a substantial adnexal
tumour on her right side was detected by vaginal
ultrasonography and Doppler, but her ovarian blood flow
was unaffected. She was admitted for further evaluation. A
solid mass, measuring 8 cm 6.5 cm, was clearly visible on
the Right side of the pelvis during the MRI scan, suggesting
that it was a hemorrhagic mass originating from the Right
ovary. The patient consented to exploratory laparotomy and,
if necessary, to surgically remove the ovarian tumour while

preserving as much ovarian tissue as possible. Preoperative
tests were performed in accordance with hospital protocol
and showed no abnormalities: complete blood picture (Hb:
10.5 gm/dl, TLC: 6.500/mm3, and platelet count
284,000/mm3), liver (AST: 20 IU/l and ALT: 30 IU/l),
kidney function tests (serum creatinine 0.9 mg/dl and blood
urea nitrogen 18 mg) and normal PT/APTT and INR. Her
tumour markers profile showed:  CA-125 was 25 IU/ml,
inhibin B was 55 pg/ml, and anti-Mullerian hormone was
1,5ng/ml. Moreover, she had normal levels of free beta-
Chorionic Gonadotropin (beta-HCG), Alpha-Fetoprotein
(AFP) and Carcinoembryonic Antigen (CEA). An exploratory
laparotomy revealed an 8cm x 6.5cm solid ovarian tumour
originating from the Right ovary. The left ovary was looking
normal, but it was adherent to the uterus and gut, probably
due to her previous surgery for ruptured ectopic pregnancy.
adhesiolysis was performed. The uterus was looking
completely normal. The lump on the right ovary was removed,
but the left ovary was saved for fertility purposes The excised
mass was sent for histopathology. The microscopic
examination of mass showed intersecting and anastomosing
bundles and fascicles of spindle cells without mitotic activity,
nuclear atypia or necrosis, confirming the ovarian fibroma
diagnosis. Immunohistochemical status was performed,
which shows Inhibin [positive], Calretinin [focal positive],
CD99 [positive] ASMA [negative], and Dessmin [negative].
The patient was discharged on the 3rd postoperative day
first follow-up after one month of surgery. She has already
experienced her menstrual period. Further, follow-up is
scheduled every three months for the recurrence of the
fibroma and the ovarian reserve markers.
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DISCUSSION:
About 7% of all ovarian tumors are found in the sex cord
stroma, but this subtype of ovarian cancer is extremely rare.
One per cent to four point seven per cent of all ovarian
tumours are fibromas.1 Most fibromas are endocrine-inactive
because they are made up of spindle-shaped stromal cells
that secrete a collagenous stoma.2 Although fibromas are
most common in women in their late reproductive years,
they can develop at any age; however, they are extremely
uncommon in patients younger than 30.3 Thecoma-fibroma
type tumours account for less than 2% of all paediatric
ovarian masses, according to the literature.4-5 Fibroma-type
masses are extremely uncommon in children. The size of a
fibroma can vary greatly. Small lesions are often
asymptomatic, but ovarian torsion may cause pelvic
discomfort or severe abdominal pain in women as they grow.
In the classic Meigs' syndrome (hydrothorax, ascites, and
benign ovarian tumour), fibromas can be misdiagnosed as
cancer and usually disappear once the tumour is removed.6

Ascites is a reliable indicator that the tumour size is growing.
They are typically harmless, but malignant progression has
been reported.1 A 24-year-old woman with a 15-cm unilateral
ovarian fibroma was successfully treated by Najmi et al. via
laparoscopic resection with ovarian preservation. When the
preoperative diagnosis is unclear, they concluded that either
laparoscopically or laparotomy could be used to remove the

ovarian fibroma.7 Ovarian fibromas, though benign, require
surgery for treatment. This procedure typically involves
open surgical access and the removal of the ipsilateral
adnexa. It is estimated that 2% of cases will experience a
recurrence.8-9 The best preoperative strategy for ovarian
tumours is still based on clinical, ultrasonographic, and
tumour marker data. Doppler Ultrasound Imaging is the
preferred method of investigation. In order to better
characterize and differentiate from other solid ovarian masses,
CT and MRI are often necessary.10 The recommended
procedure is surgical excision followed by an intraoperative
frozen sect ion.  I t  is  advised to perform an
immunohistochemical analysis to rule out other possible
diagnoses. A pathologist can only confirm the final diagnosis
of fibroma via histopathology of the resected sample.11 In
our case the histological analysis, revealed that our patient's
tumour was a benign fibroma composed entirely of fibrous
tissue. We spared one of our patient's ovaries considering
her age and wish to conceive. She began menstruating
unexpectedly soon after the operation.
CONCLUSION:
Due to the rarity and difficulty of making a diagnosis
preoperatively, ovarian fibromas are typically diagnosed
through surgical removal and subsequent histological
examination. As more and more evidence of these tumours
is revealed in the literature, the debate surrounding their
existence must be put to rest through an up-to-date literature
review. When treating adnexal tumours in young girls and
women, fertility preservation should be considered.

Figure A: Low power view of cellular fibroma composed of
intersecting fascicles of spindle cells

Figure B: High-power view of spindle cells with no cytologic
atypia
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Case Report

ABSTRACT:
Intracholecystic papillary neoplasm (ICPN) is a rare pre-cancerous lesion. We report a unique case of 52 years-old male
who presented with chronic upper abdomen pain, the exact nature of pathology was found after cholecystectomy on
histopathological examination that reveals non-invasive ICPN of the gallbladder, unfortunately involving the resection
margin with high-grade dysplasia. Due to limited cases recorded globally, definitive guidelines on the management of ICPN
are lacking. We suggest long-term surveillance in all cases of incidental ICPN.
Keywords: Intracholecystic papillary neoplasm of gallbladder (ICPN), Intraductal papillary mucinous neoplasm (IPMN),
Intraductal papillary neoplasm of bile duct (IPNB).
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A Rare Case of High-Grade Intracholecystic Papillary Neoplasm in the Gallbadder
Aun Ali, Madeeha Shahid, Shazadi Neelum Agha, Hurais Malik, Sidra Farishta, Muhammad Hudaib

BACKGROUND
ICPN is described as a grossly apparent, intraluminal
developing mass-forming tumour that is histologically lined
by epithelia that exhibit papillary/villous lesions as well as
tubular structures with fine fibrovascular stalks and little
intervening stroma. In addition, the term "ICPN with stromal
invasion" also refers to ICPNs that exhibit microscopically
discernible stromal invasion without nodular sclerosing
reaction in the wall. Rare precancerous lesions of gallbladder
cancer include intracholecystic papillary-tubular neoplasms1.
It was found in only 0.4% of gallbladder specimen2. The

radiological properties of ICPN have not yet been firmly
standardized due to their rarity. 3, 4.
CASE PRESENTATION
A middle-aged male patient aged 52 years presented at the
outpatient clinic complaining of frequent right upper quadrant
pain and nausea after heavy meals, which had worsened in
the past 6 months, with no history of significant weight loss
or anorexia. He is known hypertensive for which he has
been taking amlodipine for the last 5 years. He had no prior

Figure 1: Upper abdominal ultrasound showed Polyps on the fundus
measuring about 0.5x0.3cm.

surgeries or hospitalizations. No history of any addiction.
He used to take a mixed diet. On examination, general
physical examination and abdominal examination were
unremarkable.
His ultrasound abdomen was negative for cholelithiasis but
revealed the gallbladder wall was slightly thickened approx.
0.4 cm. and irregular/polypoidal in appearance. A few polyps
were seen largest one at the fundus measuring about 0.5 x
0.3cm (overall diameter of 1.5cm) and the proximal two-
third common bile duct is dilated measuring about 0.7cm
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Figure 2: Preoperative magnetic resonance cholangiopancreatogra-
phy shows a Distended irregular thick-walled gallbladder and

proximal CBD dilatation with distal tapering.

and distal CBD was narrowed. MRCP planned.
MRCP shows irregularly thickened wall gallbladder
predominately region of body and fundus with tiny signal
void foci. Mild dilatation of intrahepatic biliary channels,
Common hepatic duct, and proximal CBD 7.8 mm with the
abrupt reduction in caliber in distal CBD. Possibility of
smooth stricture in the distal part of CBD. ERCP was not
planned because there was no evidence of cholangitis or
obstructive jaundice.
His liver function tests were normal, total bilirubin 16 umol/L
(0-17umol/L), alkaline phosphatase 235 IU/l (65-270 IU/l),
alanine aminotransferase 19 IU/l (0-42 IU/l).
His leukocyte count was also within the normal range.
He underwent laparoscopic cholecystectomy, which was
difficult but done successfully. Cystic duct and artery clipped
separately as shown in Figure 3.
Postoperatively patient develops acute hepatitis which was
managed conservatively in the surgical ICU. The patient
was discharged on the 9th postoperative day.
Incidentally, on histopathology, we found ICPN Type 1
biliary type with high-grade dysplasia extends to the margin
of resection. Negative for invasive malignancy.Fig.5. Post-
operative workup for the invasive disease was negative.
Including, Ca19-9 was 33.38U/ml (<37U/ml), CEA was
1.13ng/ml (Smoker <5.Non-Smoker <3), AFP was 6.2 (<14.4
IU/ml). All results came out negative. CECT abdomen and
pelvis demonstrate streaks of fluid around the liver. The
small multi-septated intraperitoneal collection was noted.
Intrahepatic ducts are mildly dilated. CBD is dilated (1.2cm)
till its distal third where it abruptly reduces in caliber. Few
enlarged necrotic lymph nodes are seen alongside the
common iliac artery. A few prominent enhancing mesenteric
lymph nodes were noted on the right hemi abdomen. See
Figure 6.
We enrolled this patient into a surveillance program with 6
weekly Ca 19-9 levels and ultrasound abdomen, And after
every three months, a Tri-phasic CT scan abdomen to evaluate
gallbladder fossa mass.

Figure 3. Pre-operative image showing cystic duct and artery
clipped separately

Figure 4: ICPN: Neoplastic growth with papillary pattern having
fine fibrovascular stalks. Type 1 Biliary type with high-grade

dysplasia.

Figure 5: Contrast-enhanced CT abdomen (Sagittal image) showing
Small intraperitoneal collection. Dilated proximal CBD. No

gallbladder fossa mass

Recurrence was not reported at 14 months of follow-up.
DISCUSSION:
The World Health Organization initially provided a
description of the relatively new entity ICPN in 20103. For
the characterization of several mass-forming precursor
lesions, such as tubule-papillary adenomas, intestinal
adenomas, papillary adenomas, and a few others, Adsay et
al. suggested ICPN as a distinct pathologic entity in 20121.
ICPN is known as “Preinvasive adenocarcinoma of the
gallbladder”. It is characterized by an intracholecystic
papillary growth that may be connected to invasiveness.
Invasive carcinoma is noted in 68 ICPN patients out of 123
that is 55% of ICPN patients, with a frequency of ICPN of
less than 0.5%. 4. Furthermore, about 50% of patients have
no symptoms at all, and the features of ICPN are incidental
during abdominal radiological investigations4. It is
exceedingly challenging to distinguish ICPN from gallbladder
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polyps and cancer in imaging investigations since their
imaging findings are identical.
ICPNs are twice common in women5 and approximately
0.5% of cholecystectomy specimens operated for
symptomatic cholelithiasis or acute/chronic cholecystitis
have them present.  These lesions are all described as
polypoid/papillary dysplastic neoplasms that manifest
multifocal or diffuse growth on the mucosal surface of the
gallbladder 6,10  most commonly involve body and fundus of
gallbladder9. The cystic duct is a part of the gallbladder in
the biliary system, not the extrahepatic bile duct. Additionally,
a gallbladder cystic duct ICPN is incredibly uncommon but
it is present in our case.7

These lesions also have a high rate of invasive malignant
transformation and often show at least focal areas of high-
grade dysplasia, with > 50% having an associated invasive
carcinoma 6.

ICPN is divided into four morphological subgroups, including
biliary, oncocytic, gastric, and intestinal morphologies8,9.
The most typical subtype is allegedly the biliary morphology8

as in our case. In around half of all resected ICPNs, invasive
cancer is discovered, especially in lesions with a mostly
biliary architecture may have significant high-grade dysplasia.
These uncommon tumours frequently exhibit an intramucosal
papillary or polypoid mass and mucin overproduction. IPMN
and IPNB are thought to have certain traits in common with
ICPN, although there are some differences as well 3.
The ICPN's natural history has not been thoroughly studied.
After cholecystectomy, ICPN without aggressive cancer has
a favourable prognosis. Those with pre-invasive ICPN have
a 5-year survival rate of 78%, compared to those with
invasive cancer, who have a 5-year survival rate of
approximately 60%11. The overall survival outcome of ICPN
is significantly better than that of ordinary-type gallbladder
adenocarcinoma which is not associated with ICPN and has
a 5-year survival rate of 18 to 30%11. Following the resection
of both the ICPN and the IPMN, surveillance is required.
CONCLUSION:
A rare case of high-grade ICPN was incidentally discovered
in 52-year-old male after laparoscopic cholecystectomy with
a positive resection margin. A distinct pre-invasive neoplasm
known as ICPN manifests as intraluminal mass lesions. As
we previously noted, some patients will progress more
aggressively metaplasia-dysplasia-carcinoma pathway,
whereas some may do so via the more passive adenoma-
carcinoma pathway1. Therefore, ongoing surveillance is
advised.
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Robotic Surgery in Pakistan: Precision, Progress, and Challenges
Kanza Mehmood, Aakash Kumar

The Da Vinci Surgical (DVS) system, an example of surgery
has made significant advancements since its introduction,
in 2000. Thanks to state of the art technology surgeons are
now able to perform procedures with exceptional precision
and minimal invasiveness. These include urological, thoracic
and cardiac surgeries, which have revolutionized the field
of surgery. One major advantage of this robot is its ability
to make incisions leading to reduced operative pain for
patients fewer complications and faster recovery. It is
important to note that robotic surgery should not be mistaken
for robots; rather it empowers surgeons with control, over
robotic arms that function as highly advanced surgical
instruments.1

The robotic system comprises three essential components:
the patient cart housing robotic arms, the vision cart equipped
with camera and lighting controls, and the surgeon's console
from where the surgeon directs the robotic arms. These
components are interconnected via fiber optics, offering a
seamless interface for the surgeon. Furthermore, this
technology's potential extends beyond conventional surgery,
with the possibility of telesurgery. Notably, the historic
transatlantic surgery, Operation Lindbergh in 2001,
demonstrated the feasibility of remote surgery using high-
speed fiber optic connections. Telesurgery holds promise
for addressing medical emergencies during long-duration
space missions.2

Robotic surgery has witnessed a surge in utilization over
the past few decades, particularly in colorectal surgery. The
number of procedures performed with robotic assistance
has escalated globally, with numbers surpassing 200,000
cases after 2007. It has revolutionized various medical
disciplines, including urology, gynecology, general surgery,
cardiothoracic surgery, and colorectal surgery. Surgeons in
these fields have leveraged robotic assistance to enhance
precision and patient outcomes.3

Robotic surgery adoption in Pakistan initially encountered

difficulties but has advanced significantly. Institutions like
Civil Hospital Karachi and The Sindh Institute of Urology
and Transplantation have had success with more than 500
procedures, indicating the technology's potential to improve
healthcare services in the area. Robotic surgery is being
incorporated into the healthcare system, but there are cost
obstacles to overcome. In countries with limited resources
like Pakistan, public hospitals must carefully weigh the
expenses of robotic surgery. While the private sector may
offer a more economically viable option, it is essential to
ensure equitable access to this advanced technology.1,4

Despite its advantages, robotic surgery presents challenges
that warrant consideration. These include the potential for
mechanical malfunctions, cybersecurity vulnerabilities, and
prolonged surgical durations. Furthermore, the integration
of artificial intelligence (AI) introduces complexities related
to data security, ethics, and the impact on patient outcomes.5

In summary robotic surgery represents an advancement, in
technology. It has the potential to improve care expand
expertise and tackle healthcare challenges in remote or space
constrained settings. To ensure its responsible implementation
in countries like Pakistan it is crucial to establish regulations
implement quality assurance protocols and raise awareness
through campaigns. As we embrace the benefits of surgery
we must also prioritize finding an equilibrium, between
innovation and ensuring patient safety.
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