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Editorial

Current Updates on Arthroplasty in Developing Countries
Farooq Azam Khan

Osteoarthritis (OA) is one of the most common joint
diseases and the most common arthritis, worldwide. Its
global prevalence has doubled from 247.51 million
cases in 1990 to 527.81 million cases in the last thirty
years. Osteoarthritis has a female predominance and
the age group most affected is the elderly between the
age of 60 and 70." It is predicted that by 2050, 22% of
the global population will be over the age of 60 hence,
there will be a significant increase in the prevalence of
OA in the upcoming years.” Osteoarthritis can be
classified into two types; primary and secondary.
Primary osteoarthritis, also known as idiopathic
osteoarthritis, is characterized by the degeneration of
the cartilage and joint without any trauma or disease.
Risk factors include advanced age, obesity, female
gender, and genetics. Secondary osteoarthritis occurs in
the context of preexisting joint pathology. Common
causes of secondary osteoarthritis include trauma,
rheumatoid arthritis, avascular necrosis, and
hemoglobinopathy.’

The Kellgren and Lawrence classification, which uses
five grades from zero to four, can be used to classify the
severity of osteoarthritis. Grade one and two can be
treated conservatively; however, grade three and four
require joint replacement.’ The demand for total hip
replacement (THR) and total knee replacement (TKR)
is constantly rising and is projected to increase by 276
percent and 208 percent, respectively, by the year
2030.° Non-surgical treatment options for knee
osteoarthritis include analgesics ranging from
acetaminophen to opioids, serotonin-norepinephrine
reuptake inhibitors, vitamin D supplements,
glucosamine and chondroitin sulphate supplements,
and intraarticular injections. Intraarticular injections
include the use of steroids, platelet-rich plasma, and
hyaluronic acid.® These treatments and lifestyle
changes are only useful in the early stages of
osteoarthritis and are ineffective in advanced cases.
Arthroplasty is safe and successful, but it requires state-
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of-the-art operating rooms and the high cost associated
with such surgeries is one of the major concerns for
surgeons and patients in underdeveloped nations. Hip
and knee replacements are among the most costly
surgeries worldwide. The costs of these surgical
procedures include implants, hospitalization,
anaesthesia services, and operating room fees. Among
these, the cost of implants accounts for the majority of
expenses. Postoperative care, which includes
physiotherapy and nursing care that must be continued
after hospital discharge, adds to the treatment expense.
In the United States, the cost of arthroplasty
(THR/TKR) ranges from 30,000 to 120,000 United
States Dollars (USD), and the cost of an implant ranges
from 3,000 to 10,000 USD.” In Australia, the cost of
arthroplasty ranges between 19,000 to 30,000
Australian Dollars (AUD), and the cost of osteoarthritis
therapy is expected to surpass 2.9 billion AUD over the
next eight years.’ In Canada, the mean cost of total hip
arthroplasty is 10,477 Canadian Dollars (CAD).’
Despite the cost, arthroplasty is more cost-efficient than
non-surgical intervention in the management of severe
osteoarthritis of the knee and hip joint.’

Pakistan is a third world country with per capita gross
domestic product (GDP) of 1658.36 USD, which is ten
times lower than the global GDP." Cost of THR/TKR
ranges from 300,000 to 800,000 Pakistani Rupee
(PKR) and the cost of the implant alone varies from
120,000 to 250,000 PKR. In a developing country,
where tuberculosis 1s still endemic, this elective
procedure imposes a substantial financial burden on
patients. The major financial challenge in
implementing arthroplasty is the cost of the implant,
which can be overcome by indigenous implant
production. Price capping, as utilized in India, can also
be used to reduce the cost of imported implants. The
profit margin on implants has been reported to exceed
300 percent. Price capping, despite its downsides,
might significantly cut the cost of implants." In 2020,
the government of Pakistan launched health insurance,
the Sehat Sahulat Program, similar to Medicare in the
United States. Total joint replacement indicated for
traumatic cases was one of the numerous expensive
surgeries covered by it."

The patients’ demographics and surgical indications
for arthroplasty in a third world country are
significantly different from those in a developed one.
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The mean age of patients undergoing THR in the United
States and the United Kingdom is 60.5 years and 69.4
years, respectively, which is greater than the range of 33
to 50 years for patients from developing countries. So,
the disease burden is high in the developing
countries. ™"

Postoperative complications following arthroplasty
include surgical site infection (SSI), bleeding,
thromboembolic disease, neurovascular injury,
dislocation, stiffness, malalignment, dislocation, and
fracture. The risk of infection at the surgery site is
considered the greatest concern among these various
complications. In developed nations, the rate of SSI
ranges from 0.50% to 1.50%, however, in developing
nations such as ours, the percentage can be as high as
4.6%, which poses major risks and may require revision
surgery.” The revision surgery is substantially more
expensive than the primary arthroplasty because of the
longer operating time and hospital stay. In addition to
being financially burdensome, revision operations are
often associated with a poor prognosis. Surgical site
infections can be prevented by using preoperative
antibiotics, maintaining sterility in the operating room,
and proper wound care. "’

Registries have a significant capacity to offer
information regarding medical devices, especially
implants, which are crucial to arthroplasty. The first
arthroplasty registry was established in Sweden, and
currently, Finland, Norway, Denmark, Australia, New
Zealand, Canada, Romania, England, and The
Netherlands have active national registries on total
knee and total hip replacement."” Analysis of data from
the registries offers an accurate assessment of implant
reliability and early failure identification. Hence,
allowing for earlier intervention, and lowering revision
rates. Pakistan Arthroplasty Society established
Pakistan National Joint Registry in 2014, and its
primary objective is collecting and analyzing data on
joint replacements.”* It has members both in private and
governmental hospitals throughout Pakistan.

Joint Replacement operations are generally performed
in metropolitan areas, and patient dropout is common
due to the long distance patients must travel for follow-
up care. Other issues identified during the follow-up
evaluation in our setting included a lack of access to
physiotherapy and inadequate wound care. One of the
primary obstacles in assessing outcomes in developing
nations is a patient dropout, with some studies reporting
dropout of greater than 30%.” In a resource-constrained
area, this can be addressed by utilizing
telecommunication for follow-up after a few hospital
visits.

Total joint arthroplasty is a highly successful
procedure, and its global demand is growing, but it
places a significant financial strain on settings with
limited resources. The challenges faced by the surgeon

include the unavailability of the modern operating
theatre, the cost of the implant, late presentation, and
lack of structure for patient referral. Despite these
obstacles in a low-resource setting, arthroplasty is
being successfully performed, and the demand for it is
increasing; however, optimal circumstances are
required for ideal results. Beginning with perioperative
care and extending to follow-up, implementing an
arthroplasty program is fraught with challenges. The
issues at hand should be addressed on a national scale in
order to overcome them.
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Determination of Estrogen Receptor, Progesterone Receptor &
Human Epidermal Growth Factor Receptor 2 Status in Breast
Cancer: A Single-Center Experience
Aafrinish Amanat, Sadaf Waris, Nadia Wali, Sadia Alam, Atika Masood, Maleeha Aslam

ABSTRACT

Objective: To determine the frequency of estrogen receptor (ER), progesterone receptor (PR), and human epidermal growth factor receptor 2
(HER2) expressions and to compare them with certain morphological parameters of breast tumors.

Methodology: It was a retrospective record-based study carried out in the Pathology Department of Akhtar Saeed Medical & Dental College,
Lahore. A total of 45 cases of breast cancer from January 2021 to May 2022 were included in this study. The cases included needle core biopsies
and mastectomy specimens. The sections were processed and examined under a microscope. Grading of tumors was done by the Bloom
Richardson grading system and tumor characteristics for mastectomy specimens such as tumor size and lymph node status were noted. The
luminal classification was done and frequencies were calculated. The immunohistochemical analysis was performed for estrogen receptor (ER),
progesterone receptor (PR), and human epidermal growth factor receptor 2 (HER2). Scoring was done according to the breast cancer template
of the College of American Pathologists. The frequencies were calculated for ER, PR, and HER2 status, Bloom grades, and tumor
characteristics.

Results: In our study, the mean age of the patients was 46.31 years and most of the cases were seen in the age group of 55 to 64 years. The
frequency of ER-positive cases was 29(64.4%) while the frequency of ER-negative cases was 16(35.6%), the frequency of PR-positive cases
was 19(42.2%), and PR-negative cases was 26(57.8%). In contrast, the frequency of HER2-positive cases was 13(28.9%) and the frequency of
HER2-negative cases was 28(62.2%). Most ER-positive cases were observed in the age group 45 to 64 years and most of the HER2-negative
cases were seen in the age group 55 to 64 years. The majority of the cases (95.6%) were invasive ductal carcinoma. Most of the cases of breast
cancer were of grade I1 (87%) and luminal A type (40%) was the most frequent one. In the mastectomy specimens, the size of the tumor in most
of'the cases (55.6%) was 2 to 5 cm and a majority of the cases (33.3%) had >4 lymph nodes positive.

Conclusion: Estrogen receptor was most frequently expressed along with loss of HER2 receptor. Invasive ductal carcinoma was the most
common histological type and the majority of breast cancer cases showed grade I1. The most common type of carcinoma was the luminal A type.

Keywords: Breast carcinoma. Estrogen receptor. Progesterone receptor.

INTRODUCTION Breast cancer was once considered a disease of elderly

reast cancer is the fifth leading cause of cancer-

related deaths, globally. According to some

recent statistics, almost 2.3 million cases of
breast cancer and 685,000 deaths were reported in the
year 2020." The total number of cases may rise to 4.4
million by the year 2070.” In the year 2020, this deadly
cancer has already taken over other malignancies
among females with a reported incidence of a total of
24.5% cases and mortality of 15.5% worldwide.'
Pakistan with 90,000 cases annually and nearly 40,000
breast cancer-related deaths, remains the leading
country among other Asian countries.’ According to the
annual report of Nuclear Medicine, Oncology &
Radiotherapy Institute, Islamabad, breast cancer
accounts for 33% of all cancers in females admitted to
the center.' In urban India, the incidence of breast
cancer in women is about 25 to 33%.”’
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females. But according to several recent studies, the
incidence is steadily increasing in young females, with
47.3% of total breast cancer cases in developing
countries. The age group most prone to develop the
disease is 45-49 years with an incidence of 45.42%.°
Majority of such cases are attributed to loss of
hormonal influence leading to abnormal expression of
estrogen receptor and progesterone receptor. The
hereditary factors contribute to only 10% of breast
cancers while other risk factors like socio-demographic
factors, reproductive health, and lifestyle constitute the
most.”

There are various markers used to identify breast cancer
including estrogen and progesterone receptors. Breast
cancers with positive ER and PR status are associated
with improved outcomes and response to therapy. On
the contrary, another marker is a tyrosine kinase
receptor (HER2) related to the epidermal growth factor
receptor family. If HER2 is over-expressed, it is
associated with relapse and resistance to therapies as
compared to ER & PR-positive cases.’ Therefore, it is
imperative to evaluate ER, PR, and HER2 status of
breast carcinomas diagnosed on hematoxylin and eosin
(H & E) staining." The purpose of this study was to
analyze the frequency of ER, PR, and HER2 receptor
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expression, and their correlation with established
clinicopathological prognostic criteria (age,
histological type, and grade) to improve the medical
care provided to breast cancer patients.

METHODOLOGY
It was a retrospective record-based study carried out in
the Pathology Department of Akhtar Saced Medical &
Dental College, Lahore. A total of 45 cases of breast
cancer from January 2021 to May 2022 were included
in this study. The cases were received from Akhtar
Saeed Trust Hospital and Farooq Hospital, Lahore. The
specimens included formalin-fixed needle core
biopsies and mastectomies (27 needle cores and 18
mastectomies). The poorly preserved specimens were
not included in this study. All the relevant information
from patients was collected on a predesigned proforma.
Grading of tumors was done by the Bloom Richardson
grading system. The tumor characteristics for
mastectomy specimens such as tumor size and lymph
node status were recorded. The luminal classification
was also done and frequencies were calculated. The
immunohistochemical analysis was performed for ER,
PR, HER2, and scoring was done according to the
breast cancer template of the College of American
Pathologists. The frequencies were calculated for ER,

PR, and HER2 status, Bloom grades, and tumor
characteristics.

STATISTICAL ANALYSIS
The collected data was analyzed using Statistical
Package for the Social Sciences (SPSS) version 26.0.
The mean and standard deviation was used to
summarise the statistics of continuous variables.
Categorical variables were reported as frequencies and
percentages.

RESULTS

In our study, the mean age of the patients was 46.31
years and most of the cases were seen in the age range of
55 to 64 years. The majority of the cases (95.6%) were
of invasive ductal carcinoma and 4.4% of the cases
were diagnosed as invasive lobular type. According to
Bloom’s grade, most of the cases were of grade II
(87%) (Figure 1).

The frequency of ER-positive cases was 29(64.4%)
while the frequency of ER-negative cases was
16(35.6%), the frequency of PR-positive cases was
19(42.2%), and that of PR-negative cases was
26(57.8%). In contrast, the frequency of HER2-
positive cases was 13(28.9%) as reported in Table 1.

H Grade I
® Grade 11
Grade 111

Figure 1: Distribution of Cases (Needle Core Biopsy & Mastectomy) according to Bloom’s Grade

Table 1: Receptor Expression Pattern in all Age Groups

Receptor Type Positive Negative
Frequency & Percentage Frequency & Percentage
Estrogen Receptor 29(64.4%) 16(35.6%)
Progesterone Receptor 19(42.2%) 26(57.8%)
HER2 13(28.9%) 28(62.2%)

Equivocal
Frequency & Percentage

4(8.9%)
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The frequency of receptor-positive cases among
various age groups was compared. Most ER-positive
cases (n=18) were observed in the age group 45 to 64
years and most of the HER2-negative cases (n=9) were
recorded in the age range of 55 to 64 years (Table 2).
Considering the luminal classification of breast cancer,
it was found that most of the cases were of luminal A
type (40%) and HER2-enriched cases were of
minimum frequency (8.9%). The triple negative cases
comprised 22.2% (Table 3).

In the mastectomy specimens, the size of the tumor in
most of the cases [10(55.6%)] was 2 to 5 cm. In
6(33.3%) cases, the size of the tumor was more than 5
cm and 2(11.1%) cases had a tumor of size less than 2
cm. The lymph node status of the mastectomy
specimen revealed that most of the cases (33.3%) had
>4 lymph nodes positive (Table 3). This study also
depicted that as the tumor size increased, the frequency
of HER2-negative status also increased (Table 4).

Table 2: Receptor Expression Pattern in Patients according to Age Groups

Age ER-Positive ER-Negative PR-Positive PR-Negative | HER2-Positive | HER2-Negative
(Years) () (n) () () () ()
25 to 34 5 2 5 2 2 4
35 to 44 5 6 6 5 2 8
45 to 54 7 5 3 9 6 6
55 to 64 11 3 5 9 3 9
>65 1 0 0 1 0 1

Table 3: Distribution of Cases according to Luminal Types and Lymph Node Metastasis

Distribution of Needle Core Biopsy & Mastectomy Specimens according to Luminal Types

Luminal Classification

Frequency & Percentage

Luminal A 18(40%)

Luminal B 9(20%)
HER2-Enriched 4(8.9%)
Triple Negative 10(22.2%)

Distribution of Mastectomy Specimens according to Lymph Node Metastasis

Lymph Node Status Frequency & Percentage
Not Identified 5(27.8%)
Negative (0) 2(11.1%)
Positive (1-3) 5(27.8%)

Positive (4 or more) 6(33.3%)

Table 4: Receptor Status according to Tumor Size

T""('c"lfl)s "¢ | No.of Cases | ER-Positive | ER-Negative | PR-Positive | PR-Negative | HER2-Positive [HER2-Negative
<2 2(11.1%) 2 0 2 0 1 0
2toS 10(55.6%) 8 2 7 3 1 9
>5 6(33.3%) 2 4 1 5 1 5
DISCUSSION determination of a therapeutic plan, treatment

A multidisciplinary approach involving a surgeon,
pathologist, and oncologist is required for the
appropriate management of breast carcinomas. The
hormone receptors play a critical role in the

49

response, and prognosis.” The patients can be
categorized into two groups based on the receptor
positivity status. One group of those who can benefit
from adjuvant chemotherapy and the other group of
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those who are less likely to respond. Therefore, the
hormone receptor status should be determined in all
breast carcinomas.

In a study by Singh et al., the frequency of ER-positive
cases was observed to be 56% and ER-negative cases
44%, PR-positive cases 38% and PR-negative cases
62%. Human epidermal growth factor receptor 2
positivity was observed in 30% of total cases, HER2-
negative in 70%, and triple-negative in 30%,
respectively.” Another study conducted by Khalid etal.,
showed that the frequency of ER-positive cases was
found to be 53.3%, ER-negative 46.7%, PR-positive
55.1%, PR-negative 44.9%, HER2-positive 30.8%, and
HER2-negative 39.3%." Some other studies also
reported similar observations, showing a relatively
higher percentage of ER and PR-positivity in breast
cancer cases.'"” All these findings support the findings
of the current study where ER-positive and negative
cases were 64.4% & 35.6%, respectively, PR-positive
in 42.2%, and negative in 57.8%, and HER2 positivity
was observed in 28.9% & negativity in 62.2% cases.
Our study showed that most of the cases were of
luminal A type (40%) and HER2-enriched cases were
of minimum frequency (8.9%). The triple negative
cases comprised 22.2%. Another study reported that
more than half of the total tumor cases (51.9%) fall in
the category of grade 11, 42.9% in grade III, and only
5.2% in grade 1. Luminal A subtype was found to be the
most prevalent (38.8%). Triple-negative hormone
receptors and luminal B cases were 15.5% each,
however, 14.9% of cases were HER2-enriched.

In an Indian study carried by Bhardwaj et al., the mean
age of development of carcinoma breast was
50.28+12.83 years. The majority of the cases (53.52%)
were in the age group of 35 to 54 years. The most
frequent type (76.64%) was invasive ductal carcinoma
not otherwise specified (NOS) and the most frequent
grade was grade Il (47.88%) followed by grade III
(32.39%). The results of this study showed that
38(53.52%) of the cases were ER/PR-positive,
9(12.67%) were ER-positive/PR-positive/HER2-
positive, and 22(30.98%) were ER-negative/PR-
negative /HER2-negative, respectively.”

Another study showed a majority of patients in the age
group of 40 to 59 years. The most frequent type was
invasive ductal carcinoma NOS (83.9%) and the most
frequent grade was 1 (49%) followed by grade III
(40%). In addition, the frequency of ER & PR
expression was found to be 48.39% and 41.9%,
respectively."

In a Malaysian study, the median age for carcinoma
breast was 55 years, and infiltrating ductal carcinoma
(IDC) was found to be the most common histological
type (6.8%)." Similarly, African researchers conducted
a study on 343 breast cancer patients. It showed that the

mean age for breast cancer was 49.7 years and the
common histological type was invasive ductal
carcinoma of no special type (89%). More than half
percent of the total cases (51.9%) had tumor sizes
ranging from 2-5 cm and some (39.1%) with >5 cm. A
greater percentage of these tumors were of grades Il and
Il types."

A study on the population of Pakistan indicated that ER
and PR-positive cases were present in 45.4% and
36.9%, respectively, of breast cancers. The most
common histological type was invasive ductal
carcinoma, not otherwise defined, which made up
95.4% of all cases. Age at diagnosis ranged from 24 to
78 years, with the majority of cases (53.1%) being
under 50 years old. In the same study, 40(30.8%) of the
cases showed positive results for both receptors (ER,
PR) while 63(48.5%) of the cases showed negative
results for both receptors. Among other findings 6.1%
of cases had ER-negative, PR-positive while 14.6% of
all cases had ER-positive, PR-negative.”” All of these
conclusions are consistent with the current research.

CONCLUSION

The present study showed that ER receptor was most
frequently expressed along with the loss of HER2.
Invasive ductal carcinoma was the most common
histological type of breast cancer and a majority of the
cases showed grade Il morphology. Luminal A type of
breast cancer was the most common among other
subtypes in our setting.

LIMITATIONS & RECOMMENDATIONS
This was a single-centered study and the sample size
was relatively small due to time constraints. Therefore,
the findings of the present study cannot be applied to the
general population. Further large-scale studies on a
single biopsy type are recommended to validate these
results.
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Cardiovascular Risk Factors in Patients Undergoing Primary
Percutaneous Coronary Intervention for ST-Elevation Myocardial
Infarction and their Association with Left Anterior Descending Artery
Involvement & Triple Vessel Disease
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ABSTRACT

Objective: To determine the frequency of cardiovascular risk factors in patients presenting for primary percutaneous coronary intervention (P-
PCI) and evaluate their association with left anterior descending artery involvement and triple vessel disease.

Methodology: This descriptive cross-sectional study was done at the Rawalpindi Institute of Cardiology, Rawalpindi from March 2019 to
January 2021 after approval from the ethical review board. A total of 3000 patients with ST-elevation myocardial infarction (STEMI), who
underwent P-PCI were enrolled by non-probability convenient sampling. The patient information including age, gender, predominant vessel,
number of vessels involved, smoking status, left ventricular ejection fraction (LVEF), and history of diabetes mellitus and hypertension was
noted on a proforma. Data was analyzed using the Statistical Package for the Social Sciences (SPSS) version 25.

Results: Diabetes mellitus, hypertension, and smoking were present in 897(29.9%), 1216(40.5%), and 990(33%) of the patients, respectively.
The left anterior descending artery (LAD) was involved in most of the cases (56.2%) followed by the right coronary artery (33.7%) while left
circumflex was involved in 10.1% of the cases. Single vessel disease was present in 55.7% and triple vessel disease, (TVD) in 15.8% of the
patients. Left anterior descending artery involvement was associated with age, gender, LVEF, triple vessel disease, and type of disease.
However, there was no significant association found between the involvement of LAD and the occurrence of risk factors such as smoking, HTN,
and DM. Triple vessel disease was associated with age, LVEF, predominance of vessel, and hypertension.

Conclusion: Risk factors such as diabetes, hypertension, and smoking are more common in patients presenting for P-PCI as compared to the
general population. Triple vessel disease is associated with age, left ventricular ejection fraction (LVEF), the predominance of the vessel, and
hypertension. Left anterior descending artery involvement is associated with age, gender, LVEF, triple vessel disease, and type of disease.

Keywords: ST-elevation myocardial infarction. Cardiovascular risk factors. Coronary artery disease.

INTRODUCTION

ardiovascular diseases (CVDs) are among the

major cause of death, disability, and financial

burden worldwide.' According to the data from
2018, the American Heart Association concluded that
the death rate attributed to cardiovascular diseases was
217 per 100,000 people. In the United States, every 36
seconds a person dies due to myocardial infarction.
Among the deaths caused by cardiovascular diseases,
42.1% are caused by coronary artery disease (CAD).”
The World Health Organization reported that 16.49%
of deaths are accounted to CAD leading to a mortality
rate of 193 per 100,000 people. Cardiovascular
diseases have declined significantly in western
countries due to the scaling-up of preventive measures
but they are still an important public health issue in
developing countries.’
According to a study evaluating the burden of CVDs, it
was estimated that cardiovascular diseases increased in
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South Asia drastically from 1990 to 2019. The
prevalence of CVDs increased up to 49.6% over the
past 30 years. The relative increase in mortality was
estimated to be about 30.3%. While ischemic heart
disease was the major contributor to the mortality rate
(56.51%), it was followed by stroke (29.77%) as the
second most common cause.’

To curb the mortality rates attributed to CVDs
worldwide, efforts are being put through timely
intervention, medications, and public health measures
in the past few years.” To further reduce the incidence, it
is imperative to understand the role of modifiable and
non-modifiable risk factors in the disease
pathophysiology. According to the Framingham study,
the emphasis should be to identify the risk factors and
assess their role in disease causation. Some risk factors
are non-modifiable risk factors such as gender, age,
race, and family history. Modifiable factors such as
smoking, diabetes mellitus, dyslipidemia,
hypertension, and a sedentary lifestyle also have an
important role in the disease pathogenesis and can be
controlled.’

Studies done over the past three decades have
associated triple vessel disease as an important risk
factor for angina and myocardial infarction. A study
reported that there is a significant association of TVD
with major adverse cardiovascular events and mortality
as compared to single or double vessel disease. The
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most common coronary artery being blocked is the left
anterior descending. This artery supplies a large area of
the heart muscle, including the interventricular septum,
and the bundle branches. Its importance has been
stressed with the acronym of ‘widow-maker’; because
myocardial infarction due to blockage at the start of the
left anterior descending artery has fatal consequences.’
Non-modifiable risk factors make up more than 90% of
the risk factors responsible for CVDs. Lifestyle
changes and prevention regimes to combat the risk
factors can reduce the burden of CVDs to a significant
level. Triple vessel disease and left anterior descending
artery dominance are the factors that increase the
chances of developing the acute coronary syndrome.
However, risk factors leading to their development are
still not widely studied individually. This study was
designed to find out various risk factors which are
present in patients undergoing primary percutaneous
coronary intervention. Another aim was to find the risk
factors which are responsible for LAD predominance
and occurrence of TVD as angiographic finding in
patients undergoing P-PCI.

METHODOLOGY

After taking approval from the institution ethics
committee and informed consent, the study was done at
the Rawalpindi Institute of Cardiology, Rawalpindi
from March 2019 to January 2021. It was a descriptive
cross-sectional study, in which 3000 patients who
underwent P-PCI were enrolled by non-probability
convenient sampling technique. The patient
information including age, gender, predominant vessel,
number of vessels involved, smoking status, ejection
fraction, and history of diabetes mellitus and
hypertension was noted on a proforma. Blood pressure
greater than 130/80 mmHg on two separate occasions
within 4 hours apart was labeled as hypertension.
Diabetes mellitus was defined as HbA1C greater than
6%. According to the WHO’s smoking and tobacco use
policy, a person who smokes any tobacco product on
either a daily or occasional basis is defined as a smoker.
The patients who presented with chest pain,
diaphoresis, or apprehension as their primary
symptoms, underwent electrocardiography and cardiac
enzymes as per protocol. Based on the results, the
patients were given medical treatment as per hospital
protocol. Patients with ST-elevation myocardial
infarction who presented within 12 hours duration of
symptoms underwent P-PCI.

Contrast injected in coronary ostia following
cannulation allowed imaging and subsequent
assessment of the coronary arteries which facilitated
the planning of further intervention. Vessels that were
categorized as unsuitable for PCI included those that
had diffuse disease not amenable to PCI or severely
calcified or referred for coronary artery bypass grafting.

Vessels that fulfilled the criteria for further intervention
were the ones with significant stenosis; major
epicardial vessels or their branches with >70% stenosis
or left main stem stenosis with >50% stenosis.
Intervention for these cases involved PCI with
percutaneous transluminal coronary
angioplasty+stenting using drug eluting stents.

STATISTICAL ANALYSIS
Data was analyzed using the Statistical Package for the
Social Sciences (SPSS) version 25 and frequency &
percentages were calculated. The involvement of LAD
and the occurrence of TVD formed the basis of data
stratification. Post-stratification Chi-square test was
performed. A significant p-value was <0.05.

RESULTS

Among the 3000 patients who presented with STEMI,
349(11.6%) were less than 40 years, 1803(60.1%) were
between 40 to 60 years of age, while 848(28.3%) were
greater than 60 years. Among the patients,
2563(85.4%) were males while 437(14.6%) were
females. Diabetes mellitus, hypertension, and smoking
were present in 897(29.9%), 1216(40.5%), and
990(33%) of the patients, respectively. Left anterior
descending artery was involved in most of the cases
(56.2%) followed by the right coronary artery (33.7%)
and left circumflex artery was involved in 10.1% cases.
Single vessel disease was presentin 55.7% and TVD in
15.8% of'the patients.

Left anterior descending artery involvement was more
common among males when compared to females
(57.1% versus 51%, p=0.018). Similarly, LAD
involvement was 67.3% in the age group <40 years
followed by 56.6% in the age group 40-60 years, and
50.8% in >60 years age group. These differences were
highly significant with a p-value <0.001. The lower the
left ventricular ejection fraction (LVEF), the greater
was the frequency of LAD involvement. In patients
with LVEF <31%, the frequency of LAD involvement
was 56.2% whereas, LAD was involved in 54.9% in
patients with LVEF 31-50%. In cases with LVEF
>51% LAD was involved in 47.3% of the patients. The
association of LVEF and LAD involvement was
statistically significant (p=0.029). Similarly, the
involvement of LAD was more common in single
vessel disease while decreased with an increase in the
involvement of vessels; single vessel disease (63.1%),
double vessel disease (49.8%), and triple vessel disease
(43.7%), p <0.001. However, there was no significant
association found between the involvement of LAD
and the occurrence of risk factors such as smoking,
HTN, and DM.

Triple vessel disease was frequent among patients in
the age group greater than 60 years, while least among
the age group <40 years (>60 years:23%, 40-60
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years:14.4%, <40 years:5.7%, p <0.001). Similarly, a
greater percentage of participants with decreased
ejection fraction had TVD (<31%:27.7%, 31-
50%:12.1%, >51%:1.4%). Triple vessel disease was
more common in patients with the predominant right
coronary artery (20.5%) followed by the left circumflex

artery (19.9%) and left anterior descending artery
(12.3%), p <0.001. While the occurrence of TVD did
not have a significant difference among gender,
smoking, and DM but was significantly associated with
HTN (14.1%,p=0.031) (Table 1).

Table 1: Association of Various Demographic Variables and Risk Factors with Left Anterior Descending Artery

Involvement and Triple Vessel Disease

Total Left Anterior Descending Artery Triple Vessel Disease
Variables Numbers of Involvement

Patients Yes No p-value Yes No p-value

<40 349(11.6%) | 235(67.3%) | 114(32.7%) 205.7%) | 329(94.3%)
Ag(‘;{ecarros')‘ps 40-60 | 1803(60.1%) | 1021(56.6%) | 782(43.4%) | <0.001% | 259(14.4%) | 1544(85.6%) | <0.001%

>60 848(28.3%) | 431(50.8%) | 417(49.2%) 195(23%) 653(77%)

Gender Male 2563(85.4%) | 1464(57.1%) | 1099(42.9%) o018t 395(15.4%) | 2168(84.6%) orss

Female | 437(14.6%) | 223(51%) 214(49%) 79(18.1%) | 358(81.9%)

Left <31% 967(32.2%) | 543(56.2%) | 424(43.8%) 268(27.7%) | 699(72.3%)
Vg}gcitci‘;:lar 31-50% | 1665(55.5%) | 914(54.9%) | 751(45.1%) 0.029* 201(12.1%) | 1464(87.9%) | <0.001*

Fraction >51% 368(12.3%) | 174(47.3%) | 194(52.7%) 5(1.4%) 363(98.6%)

Triple Vessel Yes 474(15.8%) | 207(43.7%) | 267(56.3%) - 474(100%) 0(0%) _
Disease No 2526(84.2%) | 1480(58.6%) | 1046(41.4%) 0(0%) 2526(100%)
Single | 1672(55.7%) | 1055(63.1%) | 617(36.9%) 0(0%) 1672(100%)
gg;:g Double | 854(28.5%) | 425(49.8%) | 429(50.2%) <0.001* 0(0%) 854(100%) -
Triple 474(15.8%) | 207(43.7%) | 267(56.3%) 474(100%) 0(0%)
Cit‘i)gl:l;ry 1011(33.7%) 0(0%) 1011(100%) 207(20.5%) | 804(79.5%)
rtery
Left
Preg}‘;‘;gl‘a“t D‘:S‘Lg;‘;;g 1687(56.2%) | 1687(100%) 0(0%) - 207(12.3%) | 1480(87.7%) | <0.001%
Artery
Circlilertl‘:ﬂex 302(10.1%) 0(0%) 302(100%) 60(19.9%) | 242(80.1%)
Artery

Diabetes Yes 897(29.9%) | 492(54.8%) | 405(45.2%) oas 152(16.9%) | 745(83.1%) 0261

Mellitus No 2103(70.1%) | 1195(56.8%) | 908(43.2%) 322(15.3%) | 1781(84.7%)

Smoking Yes 990(33%) | S567(57.3%) | 423(42.7%) ol 151(15.3%) | 839(84.7%) oses

Status No 2010(67%) | 1120(55.7%) | 890(44.3%) 323(16.1%) | 1687(83.9%)
Hypertension Yes 1216(40.5%) | 688(56.6%) | 528(43.4%) 053 171(14.1%) | 1045(85.9%) -
No 1784(59.5%) | 999(56%) 785(44%) 303(17%) | 1481(83%)

DM and Yes 280(9.3%) | 156(55.7%) | 124(44.3%) 47(16.8%) | 233(83.2%)

Smoking No 2720(90.7%) | 1531(56.3%) | 1189(43.7%) 0834 427(15.7%) | 2293(84.3%) 0033
Hypertension Yes 424(14.1%) | 242(57.1%) | 182(42.9%) 006 58(13.7%) | 366(86.3%) o106
and Smoking No 2576(85.9%) | 1445(56.1%) | 1131(43.9%) 416(16.1%) | 2160(83.9%)

Yes 139(4.6% 78(56.1%) 61(43.9%) 17(12.2%) | 122(87.8%)
Hy];))g/r[t:z;lion No 2861;5,4;)) 1609(56.2%) | 1252(43.8%) 0977 457(16%) | 2404(84%) 0237
All Three Yes 139(4.6%) 78(56.1%) 61(43.9%) .- 17(12.2%) | 122(87.8%) 0257
Present No 2861(95.4%) | 1609(56.2%) | 1252(43.8%) 457(16%) | 2404(84%)

*Significant p-value < 0.05
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DISCUSSION

This study was done to determine the risk factors
present in patients undergoing PCI for STEMI. The
male to female ratio in our study was found to be
5.800:1.000, while according to prevalence studies in
Pakistan, the male to female ratio was 1.033:1.000.”
This shows that males are more likely to present for P-
PCl as compared to women.

In our study, 15.8% of the patients suffered from triple
vessel disease, 28.5% had double vessel involvement,
and 55.7% had a single vessel disease. A study reported
a much higher frequency of triple vessel disease in
patients with non-ST-elevation M1 patients (30.3%) as
compared to single vessel disease (69.7%)." Similarly,
another study conducted on 2225 patients revealed that
31.9% of patients had TVD and among them, the
predominance of LAD was 58.4%." This was similar to
the current study as LAD predominance was reported
in 56.2% of the patients. A study conducted by Sinha
and colleagues reported that LAD was the dominant
vessel blocked in 58.1% of the patients while TVD
occurred in 6.6% of the patients.” Although, the
prevalence of LAD blockage was comparable to our
study but TVD was in higher proportion in our study.
Our study reported that diabetes mellitus,
hypertension, and smoking were present in 29.9%,
40.5%, and 33% of the patients, respectively. The
prevalence of smoking was 13.4%, diabetes mellitus
was 30.8%, and hypertension was 26.34% in the
general population in Pakistan.”" This analysis shows
that the patients who presented for PCI had these risk
factors in a greater proportion than the general
population. Shang et al. reported that hypertension was
the most common risk factor (71.1%), followed by
smoking (63.8%) and overweight/obesity (63%). Other
risk factors were dyslipidemia (39%), diabetes mellitus
(35.8%), and a history of previous CAD (14.2%)."” The
frequency of risk factors is quite high as compared to
our study. An Indian study also reported the incidence
of smoking at 78.5%, hypertension at 20.5%, and
diabetes at 17.2%. These were not comparable to our
study and this is attributable to the different age groups
of the sample populations.

In addition to determining the prevalence of risk factors
and angiographic findings among the patients in this
study, the association of various factors was seen with
TVD and LAD involvement. Triple vessel disease was
significantly associated with age, LVEF, the
predominance of the vessel, and hypertension (p
<0.05). Although the current study did not find
significant differences with diabetes, another study
conducted on non-ST-elevation MI patients reported
that patients with triple vessel disease had a higher
incidence of diabetes (90.4% vs 33%, p <0.001). The
study did not find any significant association with age,
gender, smoking, and hypertension."” A study

conducted in Mexico reported a prevalence of 18.2% of
patients with TVD and it had an association with
gender, hypertension, diabetes mellitus, previous
episodes of myocardial infarction, and heart failure.’
Our study showed that left artery involvement was
associated with age, gender, LVEF, TVD, and type of
disease. Left anterior descending predominance was
more common in younger patients (67.3%) as
compared to older patients (50.8%). This difference
was significant. It was more common among males
(57.1% vs 51%, p <0.001) and less common among
patients with triple vessel disease (43.7%). Adding
further, it was more common among patients with a
single vessel disease as compared to the double vessel
or triple vessel disease (p <0.001). Another study
showed a strong relationship between LAD blockage
and subsequent development of myocardial infarction
but still was not been able to isolate factors that
determine the increased probability of LAD
involvement." Hence, the current study adds important
aspects to the present literature.

CONCLUSION

Risk factors such as diabetes, hypertension, and
smoking are more common in patients presenting for P-
PCI as compared to the general population. Triple
vessel disease is associated with age, left ventricular
ejection fraction, the predominance of the vessel, and
hypertension. Left anterior descending artery
involvement is associated with age, gender, left
ventricular ejection fraction, triple vessel disease, and
type of disease.

LIMITATIONS & RECOMMENDATIONS
The study determined the frequency of cardiovascular
risk factors, triple vessel disease, and LAD
involvement in patients presenting for P-PCI for
STEMI but it did not evaluate the association of these
factors with major adverse cardiovascular events and
mortality. Future studies are required at a multicenter
level which not only determine the prevalence of risk
factors but also evaluate their association with adverse
outcomes.
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ABSTRACT

Objective: To measure and compare serum vitamin D and calcium levels in primigravida women with preeclampsia (PE) and normotensive
primigravida.

Methodology: This cross-sectional comparative study was conducted at the Department of Biochemistry, University of Health Sciences after
ethical approval. Vitamin D and calcium levels were measured and compared from the venous blood of 45 pregnant females with preeclampsia
(group A) and 45 pregnant normotensive females (group B) taken as controls. Vitamin D & calcium levels were measured by enzyme-linked
immunosorbent assay (ELISA) and atomic absorption spectrometer, respectively.

Results: The mean serum calcium level of the controls was 9.25+0.98 mg/dL and that of preeclamptic females was 8.92+0.84 mg/dL. The
difference between the two groups was not statistically significant (p-value=0.073). The mean serum vitamin D level of normotensive pregnant
females was 19.2549.25 ng/mL whereas it was 14.8846.57 ng/mL in the preeclamptic pregnant females. The difference in these findings was
significant between the two groups (p-value=0.038). A significant negative correlation between weight and BMI was observed with vitamin D
in the preeclamptic group while no such correlation was found in the control group.

Conclusion: Preeclampsia is associated with lower levels of vitamin D. The pathophysiology of PE also involves altered metabolism of

calcium however, a strong correlation was not found between altered levels of calcium and PE in the present study.

Keywords: Preeclampsia. Gestational age. Calcium. Vitamin D. Hypertension.

INTRODUCTION

ypertensive disorders of pregnancy are

important public health challenges and

research efforts are yet to unravel the exact
aetiology and pathogenesis of these disorders.
Preeclampsia (PE) is a condition that is characterized
by increased blood pressure (>140/90 mmHg)
measured on two separate occasions at least 6 hours
apart and proteinuria (>100 mg/dL) on urine analysis or
>300 mg/24 hour urine collection, after 20 weeks of
gestation in previously normotensive women."” The
two mechanisms which play a major role in the
pathogenesis are insufficient trophoblastic invasion
and endothelial dysfunction leading to inappropriate
growth of the placenta and reduced placental perfusion.
In addition, exaggerated inflammatory and immune
responses also contribute to PE.’
Vitamin D, also known as calcitriol plays a key role in
the pathophysiology of PE. It binds to its nuclear
vitamin D receptors, which are present in almost all the
tissues of the body including the placenta.’
Preeclampsia is thought to occur due to an abnormal
maternal immune response that prevents a maternal
placental invasion. Its deficiency leads to immune
dysfunction, placental inflammation, and release of the
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placental-derived vasoconstrictive substance causing
maternal hypertension and proteinuria.” Vitamin D
suppresses renin synthesis in the renin-angiotensin
system. Therefore, if the vitamin D level would be
optimum in the body it will prevent hypertension by
preventing the formation of renin and its deficiency can
cause preeclampsia. In addition to its effects on the
renin-angiotensin system, it also has a direct effect in
suppressing the proliferation of vascular smooth
muscle cells, improving endothelial cell-dependent
vasodilation, and inhibiting anticoagulant activity.’ In
vascular smooth muscle cells, expression of vascular
endothelial growth factor is also regulated by vitamin
D. Vascular endothelial growth factors are essential for
regulating the early changes which occur in the
vasculature of placenta; improving angiogenesis of
placenta and remodelling of maternal spiral arteries.’

Calcium plays important role in maintaining blood
pressure. How calcium is involved in the pathogenesis
of preeclampsia is nowadays receiving growing
interest. A link between low serum calcium levels and
increased incidence of preeclampsia and
supplementation with calcium has been found to
prevent PE and its related complications." Several
physiological events lead to a decline in maternal serum
levels of calcium such as plasma volume expansion,
decrease in the level of albumin, increase in glomerular
filtration rate, increased calciuria, and transfer of
calcium from the maternal system to the growing fetus.’
The decrease in serum calcium levels causes an
increase in parathyroid hormone (PTH) levels which
helps to maintain constant serum calcium levels by
increasing the absorption from the gastrointestinal
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tract. If calcium supplementation is provided,
particularly late in pregnancy, this hyper-
parathyroidism state may be reduced. The elevation of
parathyroid hormone causes an increase in free
intracellular ionized calcium, which results in
vasoconstriction and increased vascular resistance
causing high blood pressure."

The association between the pathophysiology of PE
and calcium is still controversial and further studies are
required to establish this fact. This study was planned to
measure vitamin D and calcium in preeclampsia and
normotensive women during 30-34 weeks of
pregnancy and see whether these parameters give some
insight into the role of these metabolites in PE.

METHODOLOGY

This was a cross-sectional comparative study
conducted at the Department of Biochemistry,
University of Health Sciences, Lahore. After approval
from the ethical review board and Advanced Studies &
Research Board of the University. Subjects were
recruited from the Department of Gynecological,
Government Kot Khawaja Saeed Teaching Hospital,
Lahore. The study was conducted from July 2018 to
July 2019.

Informed consent was taken and all the data
information was recorded on a subject datasheet.
Ninety subjects were included in this study and were
divided into two groups. Group A included 45
preeclamptic patients and 45 normotensive pregnant
females were included in group B. The two groups
were matched in maternal age, gestational age, and
socioeconomic status. Inclusion criteria for group A
were gestational age between 30-34 weeks,
primigravida females with a single pregnancy, blood
pressure >140/90 mmHg, and proteinuria of >300
mg/24 hours on urine sample analysis after 20 weeks of
pregnancy. Inclusion criteria for group B were pregnant
females of gestational age between 30-34 weeks,
primigravida females with a single pregnancy, and
normotensive. Exclusion criteria for both groups were
multiple pregnancies, females taking vitamin D and
calcium supplements, diabetes, renal disease,
infections, obesity, and family history of hypertension.
Blood samples were taken by a convenient sampling
technique. Blood pressure was recorded by a digital
sphygmomanometer device. Serum vitamin D level
was determined by competitive enzyme-linked
immunosorbent assay by using 25-OH vitamin D3
human ELISA kit (ORGENTEC Diagnostika GmbH,
Germany). Normal serum vitamin D level was taken as
20-40 ng/mL. Serum calcium levels were measured by
colourimetric method using a spectrophotometer
(Hitachi Z2000) and its normal value was considered as
8.5-10.2mg/dL.

STATISTICAL ANALYSIS

The data was analyzed by using Statistical Package for
the Social Sciences version 22.0. Mean & standard
deviation (SD) was calculated for normally distributed
quantitative variables and median and interquartile
range (IQR) were given for non-normally distributed
quantitative variables. Student t-test was used to
compare means in both groups for normally distributed
quantitative variables. Mann-Whitney U test was used
to compare non-normally quantitative variables
between study groups. Pearson’s correlation (r) was
used to see a correlation between normally distributed
quantitative variables and Spearman’s rho correlation
(rho) was used to find a correlation between non-
normally distributed quantitative variables. A p-value
0f<0.05 was taken as statistically significant.

RESULTS

In the control group, the mean age was 22.4+2.85 years
while it was 23.5+£3.97 years for the preeclamptic
women. No significant difference was seen in the age of
the healthy primigravida females and primigravida
preeclamptic patients (p-value=0.148). The median
(IQR) gestational age of normotensive pregnant
females was 32(31-33) weeks while the median (IQR)
gestational age of preeclamptic females was also
32(30.5-33) weeks. No significant difference was
found between the gestational age of both groups (p-
value=0.179). The mean BMI of the normal pregnant
females was 27.5+1.48 kg/m’ while the BMI of the
preeclamptic patients was 28.8+1.42 kg/m’. This
difference in values was significant (p-value=0.001).
Mean systolic blood pressure in group A & B was
156.86+8.27 mmHg and 112.8+10.62 mmHg,
respectively. Mann-Whitney U test was used to
compare the results of the two groups and a significant
difference was seen (p-value=0.001). The mean value
of diastolic blood pressure of the controls was
74.0£10.27 mmHg while it was 106.9+11.66 mmHg
for the females with preeclampsia. The mean serum
calcium level of the controls was 9.25+0.98 mg/dL and
that of preeclamptic females was 8.92+0.84 mg/dL. No
statistically significant difference was found between
the two groups (p-value=0.073). The mean serum
vitamin D level of normotensive pregnant females was
19.2549.25 ng/mL whereas it was 14.88+6.57 ng/mL
for the preeclamptic pregnant females. The difference
in these findings was significant between the two
groups (p-value=0.038) (Table 1).

A positive correlation between systolic and diastolic
blood pressure was seen in the control group and the
patient group. The correlation between weight, height,
and BMI was also positive in both groups. A significant
positive correlation between vitamin D with calcium
was seen in the control group (Table 2).
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The Spearman’s rho correlation for this association
was 0.408 and the p-value was 0.005. A significant
positive correlation between vitamin D with calcium
was also found in the preeclamptic group (Spearman’s

rho=0.368; p-value=0.013). A negative correlation
between weight and BMI was observed with vitamin D
in the preeclamptic group. However, no such
correlation was found in the control group.

Table 1: Comparison of Parameters in the Preeclamptic and Control Groups

Group A Group B
Parameters (Preeclamptic Patients) (Control) p-value
Mean=SD Median (IQR) Mean=SD Median (IQR)

(legis) 23.543.97 23(20.5-26) 22.442.85 22(20-25) 0.148¢
Gesgfvig:lj‘s‘)“ge 31.68+1.32 32(30.5-33) 32+1.44 32(31-33) 0.179¢
Systolic;‘::l‘;ggl)’fe““re 156.8+8.27 156(150-164) 112.8410.62 112(102-123) 0.001**
Dia“°“°(r‘f1‘r‘l’l‘;;’gpress“” 106.911.6 106(96-118) 74410.27 72(65-83) 0.001**
(g}fnlz) 28.8+1.42 28.76(27.7-29.76) | 27.5£1.48 | 27.6(26.45-28.1) 0.001*"
V(l,:?;;i)l) 14.88+6.57 13.29(10.63-16.5) | 19.25+9.25 | 17.25(11.09-24.8) 0.038%¢
(Cnﬁ;‘;i‘)‘ 8.92::0.84 8.6(8.4-9.5) 9.25+0.98 8.9(8.5-10.25) 0.073*

“p-value calculated by Mann-Whitney U Test
Pp-value calculated by Independent Sample t-test
*Significant p-value <0.05

Table 2: Correlation Matrix of Clinical and Biochemical Variables of Study Groups

Correlation Matrix of Clinical and Biochemical Variables of Preeclamptic Patients

Parameters Correlation Syslf;)‘lalscsfl!god Weight BMI Vitamin D Calcium
Diastolic Blood r/tho 0.801°
Pressure p-value 0.001*
Height r/tho -0.070° 0.773°
p-value 0.649 0.00F¢
r/tho -0.193P 0.704
BMI p-value 0.205 0.00f
Vitamin D r/tho -0.036P -0.3438 -0.319
p-value 0.814 0.021 0.033*
Calcium r/tho 0.055* 0.056" 0.196° 0.368°
p-value 0.719 0.713 0.202 0.013*
Correlation Matrix of Clinical and Biochemical Variables of Healthy Controls
Diastolic Blood t/tho 0.570°
Pressure p-value 0.001*
Height r/rho -0.267° 0.651P
p-value 0.077 0.00T*
r/tho -0.101° 0.557"
BMI p-value 0.507 0.00
Calcium r/tho -0.192° 0.040° 0.140P 0.408"
p-value 0.207 0.794 0.359 0.005*

“Correlation coefficient (r) & p-values are calculated by Pearson’s Correlation coefficient
FCorrelation coefficient (vho) & p-values are calculated by Spearman’s Rho Correlation coefficient

*Significant p-value <0.05
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DISCUSSION
Establishing an exact relationship between vitamin D,
calcium, and preeclampsia is complicated. We found a
remarkable difference in the level of vitamin D between
the control and patient groups. Although vitamin D in
both groups had deficiency but it was more severe in the
preeclamptic group and this difference in the serum
vitamin D levels among the two groups was statistically
significant (p=0.046). Similarly, many studies have
supported the hypothesis on the role of vitamin D in the
aetiology of preeclampsia.”
For an adequate synthesis of vitamin D (3000 IU), a
minimum exposure of at least 10 minutes to direct
sunlight in the wavelength between 290-315 nm is
required. One of the reasons for vitamin D deficiency in
both the pregnant female groups included in this study
was maybe due to the reason that most of the Pakistani
females cover their whole body to observe purdah
while going outside and many of the females wear
burga (a black colored garment worn by Muslim
females). It has been documented that clothing
preference affects vitamin D synthesis by decreasing
the absorbance of ultraviolet (UV) rays by the skin. "
Another observation in this study was that most of the
females in the preeclamptic group were housewives
and spent most of their time indoors, thus they had
minimum sun exposure during the times when the sun
is the brightest accounting for more severe vitamin D
deficiency in preeclamptic group. The finding is in
contrast with the findings of some other studies which
did not report any association between vitamin D
deficiency and preeclampsia.”® There are several
possible explanations for the inconsistent and
equivocal findings about the association of vitamin D &
preeclampsia. It can be related to the differences in
lifestyle, differences in dietary intake of vitamin D, skin
color, genetic differences in the metabolism of vitamin
D, duration of exposure to sunlight, climate changes,
and method of measurement of vitamin D.
We found out that the PE women were heavier
(p=0.018) and had higher (p <0.001) BMI than the
women with a healthy pregnancy. Also, a negative
correlation between vitamin D was observed with
weight and BMI in the preeclamptic group of this study
(Spearman’s rho=-0.319, p=0.033). This finding is
similar to the study of Delle Monache et al., who
reported that an increase in BMI (obesity) can
proportionally reduce the vitamin D level in women
regardless of their ages.” It is hypothesized that the
metabolic clearance of vitamin D might increase in
obesity possibly due to the increased sequestration of
vitamin D in adipocytes and consequently alteration of
its release into the circulation. Another explanation for
the correlation between an increase in BMI and low
vitamin D levels can be that overweight patients usually
have a sedentary lifestyle and spend more time indoors.

This also deprives them of vitamin D since UV rays are
essential for its synthesis."

Calcium is an important bivalent ion which not only
maintains good bone health but also acts as a cofactor
for many enzymes. The maternal serum calcium levels
directly affect the fetal serum calcium levels. Calcium
is very essential for the development of fetal bones,
muscles, and nerves. As a result of the increasing
demand for calcium in the mother and fetus during
pregnancy, calcium deficiency is a commonly
encountered issue, especially in developing countries.
It also maintains the smooth muscle vascular tone
hence, it is involved in the regulation of blood
pressure.”

Our results showed that the mean serum calcium levels
in the preeclamptic females (8.92+0.84 mg/dL) were
lower as compared to controls (9.25+0.98 mg/dL). The
difference between the two groups was not statistically
significant (p-value=0.073). This is in agreement with
the findings of other studies which observed no
significant difference in the serum calcium levels
between preeclamptic and normotensive pregnant
females.””' The finding of the present study and the
previous studies can be explained by the fact that these
studies reported decreased serum vitamin D levels with
the consequent increase in parathyroid hormone levels.
This rise in PTH levels tries to maintain the serum
calcium levels within the normal range by increasing its
reabsorption from the intestines and the kidney
tubules.”

On contrary, Winarno et al., & Al-Jameil et al., have
reported a statistically significant decrease in serum
calcium levels in PE.** It is possible that this
difference is due to the different methods of assay,
sample size, genetics, dietary habits, and lifestyle of the
population studied.

CONCLUSION
Preeclampsia is associated with lower levels of vitamin
D. The pathophysiology of PE also involves altered
metabolism of calcium however, a strong correlation
was not found between altered levels of calcium and PE
inthe present study.

LIMITATIONS & RECOMMENDATIONS
The sample size was taken smaller due to the financial
constraints, however, further prospective studies with
large sample sizes should be conducted to confirm or
refute these findings. In addition to vitamin D and
calcium, parathyroid hormone levels and bone-related
parameters should also be investigated. The current
study utilized the ELISA technique for measuring
vitamin D levels. Other modern techniques such as
high-performance liquid chromatography should also
be explored. This study recommends that improvement
in nutrition can have a beneficial effect on the overall
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health of pregnant females and it can prevent
pregnancy-related complications such as preeclampsia.
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ABSTRACT

Objective: To compare the perceptions of students about online versus on-campus teaching in the subject of Anatomy and to analyze the
difference in the performance of students in assessments after on-campus and online teaching.

Methodology: A cross-sectional survey was carried out with the help of a closed-ended validated questionnaire provided to first and second
year MBBS students. The on-campus assessment was taken at end of face to face and online teaching to compare the performance of students
after the use of both teaching modalities. Data collected was analyzed by using Statistical Package for the Social Sciences (SPSS) version 26.
Results: A total of 208 MBBS students participated in the study. Among these students, 103 were first year MBBS and 105 were second year
MBBS students. Sixty nine (67%) first year students were females and 34(33%) first year students were males. Among second year, 71(67%)
were females and 34(32%) were male students. Regarding online teaching, 52% students of 1" year MBBS were satisfied, 26.4% were
dissatisfied, and 21.6% had neutral responses. While 50.3% students of 2™ year MBBS were satisfied, 30.1% were dissatisfied, and 19.6% had
neutral responses. The pass percentage of first year MBBS class after online teaching was 58% and after on-campus teaching, it was 67%. The
pass percentage of second year MBBS after online teaching was 70% and after on-campus teaching, it was 75%.

Conclusion: Most of the students were not satisfied with online teaching. The subject of Anatomy is difficult to grasp through online teaching

but effective use of videos, digital photographs, and synchronous teaching can facilitate students in achieving the desired concepts.

Keywords: Online learning. On-campus learning. Anatomy.

INTRODUCTION

he COVID-19 pandemic has disrupted the

education system and forced us to find new

ways to address the teaching and learning crisis.
A change occurred from conventional teaching and
learning to online educational activities to ensure the
safety of students, teachers, and related staff. These
online activities were required for the sustainability of
teaching, and learning processes at different levels of
education including medical colleges.' In medical
education, online learning can be a more effective and
easier way, especially in uncertain global situations
such as pandemics.” The success of online learning
depends on many factors including availability and
accessibility of appropriate equipment, methods of
delivering, the course content, and assessment criteria.
Online learning, like other methods of teaching, has
benefits as well as shortcomings for both students and
teachers.’
A face to face teaching set-up provides immediate
feedback to faculty members and students about the
understanding of the lesson and ways of its delivery.
Moreover, questions and comments from fellow
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students can assist in learning. Direct observation of the
student’s response allows the faculty member to
immediately adjust the teaching method and its pace.
Online education does not provide these same clues and
the teacher and students must count on written
responses or feedback.’

In Pakistan, online learning has never been considered
as a part of formal education by a majority of medical
institutions until the spread of COVID-19." The
administrators and teachers of medical colleges took all
necessary measures to conduct effective online
learning via lectures and small group discussions like
demonstration, practical, and case-based learning.
Also, various software for online teaching are being
explored by teachers to meet this challenge and to
deliver the teaching material.” Anatomy is a labor-
intensive subject in which students have to memorize
anatomical terms and hardcore facts. The concepts are
acquired by studying bones, 3-D models, histological
slides, and cadaveric specimens during face to face
sessions which enhance and facilitate understanding
and learning of the subject.’

As online teaching methodology is newly adapted, both
teachers and students are still in the process of getting
accustomed to this system so it is essential to find out
students’ views regarding this method of teaching and
learning in the subject of Anatomy.” It will be of interest
to analyze whether the students are adjusted to learning
Anatomy through online classes or if they want any
modifications. Therefore, the purpose of this study was
to achieve a comparative analysis of students’
perceptions regarding online versus on-campus
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learning in the subject of Anatomy and to measure the
performance of students after the use of both online and
on-campus teaching modalities. The study will be
helpful in identifying & addressing the weak points so
that online teaching can be more effective and
meaningful.

METHODOLOGY

It was a cross-sectional study performed at Fazaia
Medical College, Air University, Islamabad from July
to November 2021. A total of 208 MBBS students
participated in the study. Among these students, 103
were first year MBBS and 105 were second year
MBBS students. The identity of students was not
revealed. Students who were absent at the time of data
collection were excluded from the study. The sampling
technique used was probability sampling. All the
participants were briefed about the basic concept
behind the study before providing the questionnaire.
Written informed consent was taken from every
participant. The study was approved by the institutional
ethical review board. For this study, a self-constructed
questionnaire was used having a total of 25 close-ended
questions. A pilot study was conducted to validate the
questionnaire. Nine questions were concerned with on-
campus and 15 were related to online teaching.
Percentages and frequencies were calculated for the
answers given against each question as per the Likert
scale. One & 2 were taken as highly dissatisfied
(strongly disagree & disagree), 4 & 5 were taken as
satisfied (strongly agree & agree) and 3 was considered
as uncertain. Another variable of the study was the
assessment of students after online and on-campus
teaching to compare the difference in performance
among students after using two different teaching
modalities.

STATISTICAL ANALYSIS

Data was analyzed using Statistical Package for the
Social Sciences (SPSS) version 26. Frequency &
percentage were calculated for categorical data like
gender & satisfaction of students. Chi-square was
applied to analyze the difference between the
performances after online and on-campus teaching. A
p-value <0.05 was considered significant.

RESULTS

Out of 103 first year MBBS students, 69(67%) were
females and 34(33%) were males. Among second year,
71(67%) were females and 34(32%) were male
students. Regarding on-campus teaching, 82.3%
students of 1" year MBBS were satisfied, 8.4% were
dissatisfied, and 9.3% had a neutral response. Whereas
81.7% students of 2" year MBBS were satisfied, 9.4%
were dissatisfied, and 8.9% had a neutral response
(Table 1).

Regarding online teaching, 52% students of 1" year
MBBS were satisfied, 26.4% were dissatisfied, and
21.6% had neutral responses. While 50.3% students of
2" year MBBS were satisfied, 30.1% were dissatisfied,
and 19.6% had neutral responses (Table 2).

To assess and compare the performance after on-
campus and online teaching in the subject of Anatomy,
the results of two end of block examinations were
analyzed. The pass percentage of first year MBBS class
after online teaching was 58% and after on-campus
teaching, it was 67%. The pass percentage of second
year MBBS after online teaching was 70% and after
on-campus teaching, it was 75% (Table 3).

DISCUSSION

This study was primarily focused on face to face versus
online teaching and learning of students of Fazaia
Medical College in the subject of Anatomy. This study
showed that 92.2% of 1" year and 94.3% of 2" year
MBBS students agreed that on-campus face to face
teaching is more beneficial, as it is easy for them to
understand and retain the bones and models during face
to face sessions. Student-teacher interaction was found
more effective during on-campus classes as compared
to online sessions which is another reason students
(89.3% 1" year and 85.7% 2™ year MBBS students)
preferred this system over online learning. Baczek etal.
also showed less effective interaction between students
and facilitators during e-learning. The attention span
and concentration towards lectures are better in on-
campus teaching as students find it easier to ask
questions there and then clear all the queries and
confusions about the topic.” Our results are comparable
with the research conducted by Barrot et al., in 2021
which raised concerns that lack of face to face study
leads to unfavorable effects on students’ learning along
with communication and socializing skills.” One of the
reasons for this response could be that there is more
distraction while studying online from home along with
a lack of knowledge and training in technology. The
cause of distraction could also be due to the lack of
college academic environment, eye to eye contact with
instructors, and effective interaction with peers during
online classes.™" Subsequently, 76.7% of 1" year and
69.5% of 2" year students felt less motivated in online
teaching in the current study. The lack of extra-
curricular activities like sports, dramatics, and other
cultural events may also be a reason for demotivation
and lack of interest.

In our study, it was identified that our students were not
satisfied with their computer knowledge and IT skills
which is a basic necessity for online learning. Although
61.2% of 1"year and 79% of 2" year MBBS students
accepted the availability of sufficient equipment and
facilities required for e-learning, lack of digital literacy
and technical expertise impeded the educational
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Table 1: Level of Satisfaction of First & Second Year MBBS Students Regarding On-Campus Teaching

S Questions Regarding On-Campus Student First Year MBBS Second Year MBBS
r. No. .
Teaching Response n=103 n=105
Traditional on-campus face to face Agree 95(92.2%) 99(94.3%)
1 teaching is more beneficial than online Neutral 5(4.9%) 4(3.8%)
teaching for the subject of Anatomy. Disagree 3(2.9%) 2(1.9%)
Teaching and demonstration of bones Agree 100(97.1%) 93(88.6%)
’ gnd Apatomy 'models were difficult to grasp Neutral 3(2.9%) 8(7.6%)
in online sessions compared to face to
face sessions. Disagree 0(0%) 4(3.8%)
On-campus lectures are more interesting Agree 86(83.5%) 94(89.5%)
3 and innovative than online lectures for the Neutral 15(14.6%) 7(6.7%)
subject of Anatomy. Disagree 2(1.9%) 4(3.8%)
On-campus teaching created more Agree 92(89.3%) 90(85.7%)
4 effective interaction with teachers Neutral 8(7.8%) 10(9.5%)
compared to online teaching. Disagree 3(2.9%) 5(4.8%)
0, 0,
The facility to ask questions or clear Agree 81(78.6%) 86(81.9%)
5 doubts during on-campus face to face Neutral 16(15.6%) 16(15.2%)
lectures is much more convenient. Disagree 6(5.8%) 3(2.9%)
Attention span and concentration towards Agree 33(32%) 32(30.5%)
6 the lecture and teacher are markedly Neutral 16(15.5%) 17(16.2%)
reduced during on-campus classes. Disagree 54(52.5%) 56(53.3%)
0, 0
The study of Anatomy is much more Agree 9502.2%) 98(93.3%)
7 interesting with the models and bones in Neutral 6(5.9%) 4(3.8%)
the hand. Disagree 2(1.9%) 3(2.9%)
0
Some very basic terminology and Agree 92(89.3%) 91(86.7%)
8 concepts are easy to explain in face to Neutral 9(8.8%) 9(8.5%)
face learning. Disagree 2(1.9%) 5(4.8%)
This academic year was a hybrid of on- Agree 89(86.4%) 89(84.8%)
campus and online learning methods. On- o 5
? campus learning of the subject was easy Neutral 8(7.8%) o(8.7%)
to grasp and long-lasting. Disagree 6(5.8%) 7(6.7%)

capabilities of many students. If we are unable to come
up with students’ expectations regarding online
studies, it will have a negative effect on students’
learning.” During online learning two modalities were
used. Initially, prerecorded Anatomy lectures were
shared with students and later on synchronous teaching
was also performed. Students showed a positive
response towards synchronous teaching as compared to
prerecorded sessions since synchronous teaching
provides an opportunity to interact with the teacher at
the time of learning to clarify and grasp the concepts of
Anatomy. In contrast to our findings, a research
conducted at Ottawa university showed that though
medical students had a slight preference for
asynchronous as compared to synchronous Anatomy

learning, they were generally satisfied with both
modalities for various Anatomy courses.” A research
conducted in the year 2021 in the UK found that
students preferred a hybrid method of teaching,
including live interactive lectures as well as
prerecorded sessions, but on-campus lectures were
preferred over any teaching modality.” In another
study, when two forms of instructional strategies (both
prerecorded and online sessions) were compared,
students not only showed strong agreement for
prerecorded lectures for the flexibility and convenience
to study from audio/video recordings but they also
showed a lack of motivation in learning from video
lectures and excessive workload accumulation
specially before exams.” In a question, regarding the
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Table 2: Level of Satisfaction of First & Second Year MBBS Students Regarding Online Teaching

Sr. No. Questions Regarding Online Teaching RS::[?:::e First E‘fﬁ,gmBS Secondnz?(‘)rsMBBS
V) 0,
1 Do you have sufficient computer knowledge and IT skills to I;Agree 56(54'4? ) 80(76'20% )
manage your online learning? .eutral 32Q31.1%) 18(17.1%)
Disagree 15(14.5%) 7(6.7%)
Do you have sufficient equipment and facilities Agree 63(61.2%) 83(79%)
2 (computer/laptop/internet/software) to participate in Neutral 29(28.2%) 12(11.5%)
online lectures? Disagree 11(10.6%) 10(9.5%)
Online lectures are more interesting and innovative than Agree 13(12.6%) 12(11.4%)
3 traditional/live classroom lectures for the subject of Neutral 20(19.4%) 25(23.8%)
Anatomy. Disagree 70(68%) 68(64.8%)
0, 0,
Online teaching created more effective int@raction with teachers Agree 14(13.6 f ) 13(12'4? )
4 compared to on-campus face to face teaching. Neutral 26(25.2%) 18(17.1%)
Disagree 63(61.2%) 74(70.5%)
e facili N i ear doubts duri line 1 Agree 23(22.3%) 13(12.4%)
5 ;l; rtrel uiil rgzr?cfnv(il:,?:::gns or clear doubts during online lectures Neutral 36(35%) 31(29.5%)
Disagree 44(42.7%) 61(58.1%)
0, 0,
Stl}dying throggh e-learning mode provides flexibility to study at Agree 20(48.5 OA) ) 44(41'90%) )
6 a time convenient to the learner. Neutral 25(24.3%) 26(24.8%)
Disagree 28(27.2%) 35(33.3%)
Attempting an assessment after online teaching is convenient as Agree 20(19.4%) 20(19%)
7 compared to an assessment taken after on-campus face to face Neutral 22(21.4%) 26(24.8%)
learning. Disagree 61(59.2%) 59(56.2%)
Agree 34(33%) 41(39.1%)
8 Do you feel the deficiency of online resource material? Neutral 38(36.9%) 23(21.9%)
Disagree 31(30.1%) 41(39%)
Agree 72(69.9%) 69(65.7%)
9 You missed live models and histology laboratory sessions. Neutral 13(12.6%) 14(13.3%)
Disagree 18(17.5%) 22(21%)
Agree 89(86.4%) 73(69.5%)
10 Learning embryology without models is more difficult. Neutral 8(7.8%) 17(16.2%)
Disagree 6(5.8%) 15(14.3%)
V) 0
1 {;icvti:1 r(;r:ine classes are more beneficial compared to prerecorded I\II\eir:r:Zl ;gg?ioﬁz ; f;g?i(y/: ;
Disagree 31(30.1%) 36(34.3%)
Agree 76(73.8%) 71(67.6%)
12 There is always an element of distraction. Neutral 22(21.3%) 25(23.8%)
Disagree 5(4.9%) 9(8.6%)
V) 0,
13 (Ie ‘rlréijstss .the college environment, companions, cultural and sporting I\/;ir;; 832267;/)0) ZZEZ?;‘(Q ;
Disagree 5(4.9%) 13(12.4%)
Agree 79(76.7%) 73(69.5%)
14 There is a lack of self-motivation. Neutral 16(15.5%) 21(20%)
Disagree 8(7.8%) 11(10.5%)
Agree 75(72.8%) 67(63.8%)
15 I feel uncertain about concepts in the current academic year. Neutral 16(15.5%) 24(22.9%)
Disagree 12(11.7%) 14(13.3%)

Table 3: Performance of First & Second Year MBBS Students in Assessment

Class End of Block Examination Pass Fail Total p-value
. EOB 1 (After On-Campus Teaching) 70 32 102
First Year MBBS - - 0.123
EOB 2 (After Online Teaching) 60 43 103
EOB 1 (After On-Campus Teaching) 71 34 105
Second Year MBBS - - 0.226
EOB 2 (After Online Teaching) 76 25 103
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availability of study material during e-learning, 36.9%
1" year and 21.9% 2" year students gave neutral
responses whereas 30.1% 1" year and 39% 2" year
students didn’t perceive any deficiency of resource
material. One of the reasons could be that students were
provided sufficient study material in the form of
pictures/videos of models, cadaveric specimens, and
histology slides by uploading the content on their
Google classrooms. Besides the availability of
sufficient resource material, students preferred the
hands-on study of models, bones, cadaveric specimen,
and histology slides under microscopes which shows
that understanding and retention is better by the use of
one’s psychomotor skills during learning. Our results
are comparable with a research conducted on two
groups of students where one group was taught in the
dissection hall and the other group was taught by
showing Anatomy videos. Students who learnt
Anatomy through hands-on practice were more
satisfied and also showed higher grades."

Our results showed that 82.3% students of 1" year
MBBS and 81.7% students of 2™ year MBBS were
satisfied with on-campus teaching. Whereas, only 52%
students of 1" year MBBS and 50.3% students of 2™
year MBBS were satisfied with online teaching.
Similar results were shown in another study conducted
by Ahsan et al., which showed that 61.9% students were
not satisfied with online teaching.” Another study
reported that 89.62% of medical students believe that
traditional classroom teaching is better than online
teaching."

In the current study, assessments were taken after both
online and on-campus teaching and both results were
compared which showed an insignificant difference
between the two teaching modalities. Though results
after on-campus teaching were slightly better, but the
difference between the two was statistically
insignificant which showed that besides apprehensions
and perceptions regarding hindrances and difficulties
faced during e-learning, it had minimal effect on the
results of students showing that synchronous teaching
and sufficient resource material in the form of videos
provided by the faculty bridged the gaps in online
teaching. Another study reported that there is no
significant difference in the performance of students
after online and on-campus teaching."”

CONCLUSION
Most of the students were not satisfied with online
teaching. The subject of Anatomy is difficult to grasp
through online teaching but effective use of videos,
digital photographs, and synchronous teaching can
facilitate students in achieving the desired concepts.

LIMITATIONS & RECOMMENDATIONS
The study was conducted in one particular college, so

the results cannot be generalized. In this study, only two
modules were compared. Comparison among multiple
modules could have given more reliable results. For
future recommendations, data from multiple colleges
conducting online as well as face to face studies in the
subject of Anatomy can be taken for comparison.
Online teaching sessions should be conducted during
on-campus teaching to train faculty and students.
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Diagnostic Accuracy of Mean Platelet Volume in Neonatal Sepsis
taking Blood Culture as Gold Standard

Nidda Ayub, Aiza Asghar, Amaar Talib, Ali Ahmed, Attia Lateef, Sameen Hassan

ABSTRACT

Objective: To find out the diagnostic accuracy of mean platelet volume (MPV) in neonatal sepsis by taking blood culture as a gold standard.
Methodology: This cross-sectional study was carried out at Hematology Department, Combined Military Hospital, Lahore from May 2019 to
August 2020. Two hundred and five neonates of either gender aged 0 to 28 days with suspected neonatal sepsis were included. Peripheral venous
blood samples were collected in ethylenediaminetetraacetic acid (EDTA) and blood culture bottles. Two separate Sysmex KX-21 hematology
analyzers were used to evaluate MPV. The mean of each was used as the final reading. On culture, neonatal sepsis was considered as positive for
samples that yielded bacterial pathogens. The diagnostic accuracy of MPV was calculated utilizing blood culture as a gold standard.

Results: The mean age of patients was 14.52+8.31 days. There were 99(48.3%) male and 106(51.7%) female cases with a higher female to male
ratio. The cutoff value of MPV was 10.2 fL. Fifty three (26%) cases were diagnosed positive for MPV and 47(23%) cases had positive blood
cultures. The sensitivity, specificity, positive predictive value, negative predictive value, and diagnostic accuracy of MPV were 82.98%,
91.14%, 73.58%, 94.74%, and 89.27%, respectively.

Conclusion: Mean platelet volume has a high diagnostic accuracy and hence in future, this biomarker can be utilized as a diagnostic tool for

rapid diagnosis of neonatal sepsis.

Keywords: Neonatal sepsis. Blood culture. Mean platelet volume. Sensitivity. Specificity.

INTRODUCTION

eonatal sepsis (NS), which can occur with or

without bacteremia, is a disease characterized

by infection-related symptoms and signs in
the first month after birth.' It is a serious condition in
neonatal intensive care units, and it is one of the leading
causes of neonatal deaths with a prevalence rate of
20%.” It is further estimated that 17.6% of all neonates
die globally with sepsis.’ It is caused by bacterial, viral,
fungal, or protozoal pathogens.” The clinical picture of
neonatal sepsis is subtle and non-specific which
renders detection challenging for clinicians. Blood
culture has been the standard criteria for diagnosis of
septicemia, but itrequires a lot of time and is mostly not
easily accessible. This delay in diagnosis can add a risk
of mortality due to delayed treatment.
Platelet indices have also gained popularity as
inflammation and infection indicators.” Platelets are
essential in primary hemostasis and are often involved
in secondary hemostasis. Platelets play a function in
inflammation, and their antimicrobial efficacy has been
shown without a shadow of a doubt in a number of
acute and chronic infections.’ Infectious diseases have
been related to shifts in platelet volume indices.
Patients with sepsis had higher MPV and platelet
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distribution width values than patients who did not
have sepsis. Platelet indices are cheap and easily
available routinely performed tests so these can be used
for the diagnosis of neonatal sepsis.’

Prompt diagnosis and treatment of neonatal sepsis is an
important factor in reducing morbidity and mortality.
No local study is available and international data
published yet has inconsistent sensitivity and
specificity. Hence, this study can help to know the
diagnostic accuracy of MPV in our population. In
future, this biomarker can be utilized as a diagnostic
tool as there is an urgent need for rapid diagnosis of
neonatal sepsis.

METHODOLOGY

A cross-sectional study was carried out at the
Hematology Department, Combined Military
Hospital, Lahore from May 2019 to August 2020. A
consecutive sampling technique was utilized to draw
the blood sample of neonates with clinical suspicion of
sepsis. A sample size of 205 was calculated at a 5%
significance level and taking the expected prevalence
ofneonatal sepsis as 19.3%.

All neonates of either & gender aged 0 to 28 days with
suspected neonatal sepsis were included. Neonates
who had suffered birth asphyxia (assessed on clinical
presentation or medical record), low birth weight of
less than 1500 grams (as defined by their birth
card/record), gestational age at birth of less than 32
weeks (as determined by ultrasound at the time of
birth) and serious congenital malformations such as
meningomyelocele (as determined by clinical
presentation) were excluded.

After taking approval from the hospital ethical review
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committee 205 patients reporting to the Pediatric
Emergency Department fulfilling the study criteria
were included in the study. Informed written consent
from the parents was taken. Peripheral venous blood
samples, 3 mL in EDTA were taken along with blood
culture samples (5 mL) in blood culture bottle as
advised by the Clinical Microbiologist of Combined
Military Hospital, Lahore. The samples were
deposited at the Pathology Department of Combined
Military Hospital, Lahore within half an hour time-
lapse. Two separate Sysmex KX-21 hematology
analyzers were used to evaluate MPV and platelet
count. The mean of each was used as the final reading.
For the risk assessment and management,
thrombocytopenia was classified according to different
severity levels (severe thrombocytopenia <50,000/uL,
moderate thrombocytopenia 50,000-1,00,000/uL,
mild thrombocytopenia 1,00,000—1,50,000/|,LL).8 On
culture, neonatal sepsis was considered as positive for
samples that yielded bacterial pathogens. Mean
platelet volume was measured in fL and a cutoff was
determined by the receiver operating characteristic
curve. On the proforma, the results of blood cultures
and MPV were reported. Specificity, sensitivity,
negative predictive value, positive predictive value,
and diagnostic accuracy were calculated.

STATISTICAL ANALYSIS
All the collected data was entered and analyzed using
Statistical Package for the Social Sciences (SPSS)
version 22. Mean+SD was calculated for quantitative

Table 1: Degree of Thrombocytopenia in Study Subjects

data (age in days). Frequency and percentages were
used for qualitative data like the gender of the neonate,
diagnosis of neonatal sepsis on blood culture, and
MPV. A 2x2 table was made to calculate sensitivity,
specificity, positive, and negative predictive values of
MPYV taking blood culture as a gold standard.

RESULTS

The mean age of patients was 14.5248.31 days with
minimum and maximum age of 1 and 28 days,
respectively. There were 95(46.34%) neonates who
were 1-13 days old and 110(53.66%) cases were 14-28
days old. There were 99(48.3%) male and 106(51.7%)
female cases with a higher female to male ratio. There
were 30(14.6%) patients with normal platelet count,
100(48.8%) with mild thrombocytopenia, 55(26.8%)
with moderate thrombocytopenia, and 20(9.8%) with
severe thrombocytopenia (Table 1).

The cutoff value of MPV was 10.2 fL. There were
53(26%) patients diagnosed positive for MPV and
47(23%) cases had positive findings on culture. There
were 39(74%) cases that had positive findings on both
culture and MPV and 144(95%) cases had negative
findings on both culture and MPV. There were
14(26%) cases that had negative findings on culture but
had positive findings on MPV while 8(5%) cases had
positive findings on culture but had negative findings
on MPV (Table 2). The sensitivity, specificity, positive
predictive value, negative predictive value, and
diagnostic accuracy of MPV were 82.98%, 91.14%,
73.58%,94.74%, and 89.27%, respectively.

Thrombocytopenia Frequency & Percentage
No Thrombocytopenia 30(14.6%)
Mild (1,00,000-1,50,000/uL) 100(48.8%)
Moderate (50,000-1,00,000/uL) 55(26.8%)
Severe (<50,000/uL) 20(9.8%)
Table 2: Comparison of Diagnosis of Neonatal Sepsis on Blood Culture & MPV
Diagnosis Diagnosis on Blood Culture
MPV Total
on Positive Negative
Positive 39(74%) 14(26%) 53(26%)
Negative 8(5%) 144(95%) 152(74%)
Total 47(23%) 158(77%) 205(100%)
DISCUSSION There is no single laboratory test that is both sensitive

Neonatal sepsis is a widespread and significant cause
of morbidity and mortality, responsible for one-quarter
of all neonatal deaths.® Since the clinical signs and
symptoms of sepsis in newborns may be subtle,
diagnosing it involves a strong level of skepticism.

and accurate.” It is impossible to render an early
diagnosis of NS, as it is often identified late owing to
the wide variety of clinical symptoms. The gold
standard diagnostic technique for NS is positive blood
culture but it results in a delay in the initiation of
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antibiotic therapy, resulting in high mortality."” Mean
platelet volume is a simple platelet parameter that can
be used for the diagnosis of sepsis. "

In the current study, the mean age of patients was
14.5248.31 days with minimum and maximum age of 1
and 28 days, respectively. There were 99(48.3%) males
and 106(51.7%) females with a higher female to male
ratio. Thrombocytopenia was found in 85.4% of
patients and 14.6% of cases had normal platelet levels.
Similar results were found in another study conducted
by Sri Laxmi et al. They reported thrombocytopenia in
80% of cases.’

Fifty three (26%) were diagnosed positive for MPV
and 47(23%) cases had positive findings on culture. In
this study, the sensitivity, specificity, positive
predictive value, negative predictive value, and
diagnostic accuracy of MPV were 82.98%, 91.14%,
73.58%, 94.74%, and 89.27%, respectively. A case-
control study conducted by Meabed et al., included 50
patients with neonatal sepsis and 50 healthy neonates
as a control. They found a significantly higher level of
MPYV in patients as compared to controls. They
concluded that MPV can be utilized as an early
diagnostic marker in NS.” A study was conducted in
Bali to assess the diagnostic accuracy of MPV in
neonatal sepsis. They concluded that a cutoff point of
7.44 fL of MPV is used for the diagnosis of neonatal
sepsis with a specificity of 84.2% and sensitivity of
80%."” Another prospective case-control analysis
found 80% specificity and sensitivity of MPV at a
cutoff pointof 10.2 fL..’

On contrary, a study was conducted in Iran to evaluate
the diagnostic role of MPV in neonatal sepsis. They
included 72 diagnosed cases of newborns with sepsis
and 50 healthy infants as a control. Mean platelet
volume, white blood cell count, and C-reactive protein
(CRP) were compared in both groups. Mean platelet
volume was high in the neonatal sepsis group but its
sensitivity and specificity were inadequate. The study
concluded that MPV cannot be used as a diagnostic
test. C-reactive protein is a better diagnostic marker
and MPV can be used in combination with CRP."

A study was conducted by Hanaganahalli et al., to
assess the predictive role of MPV in the diagnosis of
neonatal sepsis. In NS, the sensitivity and accuracy of
MPV were both 100%. Its sensitivity and accuracy
were 96% and 100%, respectively when paired with
CRP. As a consequence, the use of CRP and MPV in
conjunction should be regarded in the early diagnosis
of NS and uric acid levels should only be used as a
secondary method to validate the diagnosis. In the
management of neonatal sepsis, MPV is more
responsive and precise than CRP and uric acid. They
concluded that in patients with culture-proven sepsis,
MPV was significantly high as compared to controls.
So, MPV can be utilized as a specific economical

marker of neonatal sepsis.” A study was conducted to
evaluate the efficacy of MPV in the initial diagnosis
and follow-up of patients with sepsis. They also
compared its efficacy with CRP and interleukin-6
levels in sepsis. The study showed that at the MPV
cutoff value of 10.35 fL, the sensitivity was 97.8% and
the specificity was 78.7%. The mean platelet volume
can be used for diagnosis and follow-up of sepsis."
Another study reported that MPV and platelet
distribution width have a diagnostic role in neonatal
sepsis.”” All these studies effectively correlate with the
results of the present study.

CONCLUSION
Mean platelet volume has high diagnostic accuracy
and hence in future, this biomarker can be utilized as a
diagnostic tool for rapid diagnosis of NS. By early
detection of the condition, the treatment can be planned
timely which can surely reduce the risk of mortality.

LIMITATIONS & RECOMMENDATIONS
The limitation of this study, required to be conceded, is
that it was a single-centered study including a small
sample size as compared to the affected population.
Secondly, the media utilized for blood culture was only
helpful for the isolation of bacteria and fungi. Other
etiologies of neonatal sepsis such as viruses could not
be detected. Quantitative CRP can also be performed
along with MPV and blood culture for more accurate
results. Large-scale studies using diagnostic strategies
for the determination of other pathogens are required to
establish the diagnostic role of MPV in neonatal sepsis.
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Arginase-1 Immunohistochemical Staining in Hepatocellular
Carcinoma

Faiza Hanif, Nadira Mamoon, Zafar Ali

ABSTRACT

Objective: To determine the immunohistochemical expression of arginase-1 in different grades of hepatocellular carcinoma (HCC).
Methodology: It was a cross-sectional study conducted at the Pathology Department of Shifa International Hospital, Islamabad, commencing
from September 2018 to July 2019. Arginase-1 immunohistochemical stain was performed on 70 cases of hepatocellular carcinoma.
Information regarding patient age, gender, histological grade of tumor, and expression of arginase-1 on hepatocellular carcinoma cases were
recorded on a proforma sheet.

Results: A total of 70 cases were included in the study. The arginase biomarker was positive in 65(92.9%) cases and negative in 5(7.1%) cases.
Out of these, 7(87.5%) out of 8 cases were well differentiated, 47(95.9%) out of 49 cases were moderately differentiated, and 11(84.6%) out of
13 cases were poorly differentiated HCCs. Out of a total of five cases which did not show arginase reactivity, 1 was well differentiated, 2 were
moderately differentiated, and 2 were poorly differentiated HCCs. The distribution of arginase immunostaining among different histological
grades showed no statistical significance (p=0.458).

Conclusion: Arginase-1 has a high sensitivity for hepatocellular carcinoma. It has a high sensitivity for well and moderately differentiated

HCCs as compared with poorly differentiated HCCs.

Keywords: Arginase. Hepatocellular carcinoma. Immunohistochemical markers.

INTRODUCTION

epatocellular carcinoma (HCC) is the most

common primary liver malignancy.' It is the

fourth-leading cause of cancer-related deaths
worldwide.” Hepatitis B virus and hepatitis C virus
remain the most important risk factors for HCC.’ The
epidemiological trend of HCC is shifting away from
viral hepatitis due to hepatitis B vaccination and
hepatitis C treatment programs, globally. An increasing
proportion of cases are now due to non-alcoholic
steatohepatitis." The diagnosis of hepatocellular
carcinoma often requires the use of immuno-
histochemistry, especially in small biopsy specimens to
differentiate primary vs metastatic vs benign disease.
Several immunohistochemical stains are available for
the diagnosis of hepatocellular differentiation. These
include hepatocyte paraffin antigen-1 (HepPar-1),
polyclonal carcinoembryonic antigen (pCEA), CD10,
alpha-fetoprotein (AFP), and glypican-3. The utility of
these immunomarkers is limited by interpretational
difficulty and suboptimal sensitivity.’
Arginase, a binuclear manganese metalloenzyme,
belongs to the ureohydrolase family of enzymes. It acts
as a catalyst in the urea cycle. It hydrolyzes L-arginine
to L-ornithine and urea, thus detoxifying ammonia.’
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Arginase-1 is a cytosolic enzyme. It is primarily
expressed in hepatocytes of normal liver. It is
concentrated in the periportal hepatocytes which are
highlighted by immunohistochemistry. It is not
expressed in vascular endothelial cells, Kupffer cells,
and bile duct epithelial cells. It has been reported to be
expressed in macrophages and neutrophils.” Arginase-1
immunomarker stains normal and neoplastic lesions of
the liver and helps in differentiating hepatocellular
carcinoma from metastatic tumors.”’

Arginase-1 is a relatively new marker and studies on
arginase-1 expression in HCC are scarce. This study
was designed to observe the expression of arginase-1
immunostain in all grades of hepatocellular carcinoma
to observe if it can help in the diagnosis of HCC,
especially poorly differentiated HCC.

METHODOLOGY

This cross-sectional study was carried out at the
Pathology Department of Shifa International Hospital,
Islamabad from September 2018 to July 2019. Seventy
patients, irrespective of age or gender, diagnosed with
hepatocellular carcinoma based on radiological,
morphological, and immunohistochemical analysis
were included in the study.

The cases included trucut biopsies, hepatectomy or
partial hepatectomy specimens. Immunostains
CK7/CK 20 negative, glypican, and HepPar-1 positive
were selected as per inclusion criteria. Patients who had
received transarterial chemoembolization therapy with
no viable tumor and poorly fixed samples were
excluded. Non-probability, consecutive sampling was
applied. The study was conducted after approval by the
Institutional Review Board & Ethics Committee of
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Shifa International Hospital, Islamabad. All specimens
were formalin-fixed and grossed as per techniques
mentioned in the College of American Pathologists
(CAP) protocols 2011. Sections were embedded using
paraffin and tissue blocks were cut into 3-5 microns
sections. Slides were stained by Hematoxylin & Eosin
for light microscopy. Histological grading of
hepatocellular carcinoma was done using guidelines of
College of American Pathologists protocols 2011.
Blocks best representative of the lesion were taken for
immunohistochemistry (IHC). Sections for IHC were
cut at 4 microns from paraffin-embedded blocks, de-
paraffinized, and rehydrated. The immuno-
histochemical staining was performed using IHC kits.
Anti arginase-1, rabbit monoclonal primary antibody
(SP156) was used. The staining was performed using a
Ventana autostainer. The results were interpreted on a
light microscope using a high-power field objective.
Cytoplasmic and nuclear reactivity or only cytoplasmic
reactivity was considered as positive staining for
arginase-1."" Normal liver tissues were used as a
positive control. Results were verified by a consultant
histopathologist to minimize bias. A data collection
proforma of every patient was filled enlisting personal,
morphological, and [HC parameters.

STATISTICAL ANALYSIS
Statistical analysis was done using Statistical Package
for the Social Sciences (SSPS) version 26.0.
Qualitative variables i.e., tumor grades were presented
as percentages. Quantitative variables like age and
gender were presented as meantstandard deviation
(SD). The frequency and percentage of arginase-1 in
each tumor grade were measured. Effect modifiers like
age and gender were controlled through stratification

Figure 1a: Core Biopsy Showing Poorly
Differentiated HCC (H & E stain, 100x
magnification)

by non-probability consecutive sampling.

RESULTS

A total of 70 cases were included in the study. The age
of patients ranged from 12 to 80 years. The mean age
was 57+11.1 years. However, decade-wise distribution
of hepatocellular carcinoma patients showed an
increased frequency of cases in the 5" decade i.e., 51 to
60 years (n=23). It was followed by the 4" decade i.e,
41-50 years (n=19) and 6" decade i.e., 61 to 70 years
(n=19) whereas 9 patients were less than 40 years of
age. There were 59(84.3%) males and 11(15.7%)
female patients. The arginase biomarker was positive in
65(92.9%) cases and negative in 5(7.1%) cases. Out of
these, 7(87.5%) out of 8 cases were well differentiated,
47(95.9%) out of 49 cases were moderately
differentiated, and 11(84.6%) out of 13 cases were
poorly differentiated HCCs. In well differentiated
tumors, arginase was diffusely positive in 7(87.5%) out
of 8 cases. In moderately differentiated tumors,
arginase was diffusely positive in 40(81.6%) out of 49
cases, and focally positive in 7(14.3%) out of 49 cases.
In poorly differentiated tumors, arginase was diffusely
positive in 9(69.2%) out of 13 cases and focally
positivein 2(15.4%) out of 13 cases (Figure 1a & 1b).
Thus, a total of 56(80%) cases of HCC were diffuse
positive, 9(12.9%) cases were focal positive, and
5(7.1%) cases were negative for arginase immunostain.
Of the five cases, which did not show arginase
reactivity, 1 was well differentiated, 2 were moderately
differentiated, and 2 were poorly differentiated HCCs.
The overall sensitivity of arginase-1 was found to be
92.9%. The distribution of arginase immunostaining
among different histological grades showed no
statistical significance (p=0.458) (Table 1).

i

Figure 1b: Core Biopsy Showing Poorly
Differentiated HCC Diffuse Staining by Arginase-1
(H & E stain, 100x magnification)
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Table 1: Frequency of Arginase-1 Positivity in Different Histological Grades of Hepatocellular Carcinoma

Arginase-1
Histological Grade = Total
Negative Focal Positive Diffuse Positive
Count (n) 1 0 7 8
Well Differentiated
% within Grade 12.5% 0% 87.5% 100%
. . Count (n) 2 7 40 49
Moderately Differentiated —
% within Grade 4.1% 14.3% 81.6% 100%
Poorlv Differentiated Count (n) 2 2 9 13
oorly Differentiate
% within Grade 15.4% 15.4% 69.2% 100%
Count (n) 5 9 56 70
Total
% within Grade 7.1% 12.9% 80% 100%
DISCUSSION strong. The extent of immunostaining was scaled based

Hepatocellular carcinoma (HCC) is the most common
primary liver cancer.' The diagnosis of HCC requires
clinical, radiological, serological, and histo-
morphological correlation. Histopathology remains the
gold standard. The diagnosis is challenging in atypical
lesions and indeterminate cases. Immuno-
histochemistry is an important adjuvant to morphology
and its use is important in small biopsy or fine needle
biopsy specimens where morphology alone is
insufficient for a definite diagnosis. Many
immunostains have been used for the diagnosis of HCC
over the past two decades, namely CD10, polyclonal
CEA, bile salt export pump (BSEP), alpha-fetoprotein,
glypican-3, and HepPar-1. All these markers have low
sensitivity and/or specificity.”"" A relatively new
marker, arginase-1 has been studied as a potential
marker of hepatocyte differentiation. A small number
of studies have been published on the expression of
arginase-1 in hepatocellular and non-hepatocellular
tumors. The published studies indicate the high
sensitivity and specificity of this marker for
hepatocellular differentiation.™"

In the current study, arginase-1 had an overall
sensitivity of 92.8% for HCC. The sensitivities for
well, moderate, and poorly differentiated tumors were
87.5%,95.9%, and 84.6%, respectively.

A study by Labib et al., in 2020 concluded that the
sensitivity and specificity of arginase-1 expression in
diagnosing HCC was 93.3% and arginase-1 helped in
diagnosing most cases of HCC."” The findings of
another study in Iran suggested that arginase-1 shows
100% sensitivity and 82.6% specificity for the
diagnosis of HCC."” The results of these studies
potentiate the present study findings.

A study was performed on 79 formalin-fixed, paraffin-
embedded HCC cases. The intensity and extent of
staining were recorded. The immunostain intensity was
scaled into four groups as negative, mild, moderate, and

on the percentage of positive malignant cells staining as
focal (5%), patchy (5-50%), and diffuse (>50%).
Arginase-1 had an overall sensitivity of 100% in well
differentiated, 100% in moderately differentiated, and
97% in poorly differentiated HCC cases when 5% of
tumor cells staining was considered positive. With 50%
staining considered as positive, the sensitivity was
100%, 98%, and 88% in well, moderate, and poorly
differentiated HCC cases, respectively."

Atta et al. conducted a study on formalin-fixed,
paraffin-embedded blocks of hepatocellular carcinoma.
Arginase-1 positivity was seen in 55 out of 62 cases of
HCC. All cases of well differentiation (27 cases), 24
out of 28 cases of moderate differentiation, and 3 out of
7 cases of poor differentiation showed positivity for
arginase-1. Thus, arginase-1 had an overall sensitivity
of 88.7% in hepatocellular carcinoma with 100%
sensitivity seen in well differentiated, 85.7% in
moderately differentiated, and 42.85% in poorly
differentiated cases.” Another study showed that a
subset of well differentiated HCCs was negative for
arginase-1. The study demonstrated that lack of this
information can lead to missing a diagnosis of
hepatocellular carcinoma.

A study by Obiorah et al. was performed on formalin-
fixed, paraffin-embedded tissue microarray (TMA)
blocks of surgical specimens. A total of 40 well
differentiated HCCs were evaluated for arginase-1
expression using a monoclonal antibody. In this study,
36 out of 40 HCCs were positive for arginase-1 with a
sensitivity of 90%. Four cases were completely
negative for arginase-1. The study highlighted that
arginase-1 can be negative in some cases of well
differentiated HCCs."”

In China, research on formalin-fixed, paraffin-
embedded tissue blocks was conducted in 2020.
Arginase-1 positivity was demonstrated in 36 out of 47
cases of HCC. Fourteen out of 19 cases of well
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differentiated HCCs, 5 out of 20 cases of moderately
differentiated, and 3 out of 8 cases of poorly
differentiated HCCs showed positivity for arginase-1.
The study concluded 73.68% sensitivity for well
differentiated, 85.0% for moderately differentiated, and
62.5% for poorly differentiated cases. An overall
sensitivity of 76.6% was found for all cases of
hepatocellular carcinoma. * All of the above-mentioned
studies support the results of the present study by
highlighting the fact that a subset of well differentiated
hepatocellular carcinoma cases is negative for
arginase-1. In our study, only one well differentiated
HCC was completely negative for arginase-1.

CONCLUSION
Arginase-1 has a high sensitivity for hepatocellular
carcinoma. Its sensitivity is more for well and
moderately differentiated HCCs than poorly
differentiated HCCs.

LIMITATIONS & RECOMMENDATIONS
Although the results obtained in this research are
similar to previous studies, our study cohort has less
number of well and poorly differentiated HCC cases as
compared to moderately differentiated HCC cases. Itis
recommended to use a panel of other immunomarkers
for confirming the hepatocellular origin of a tumor as
arginase-1 can be negative in any grade of
hepatocellular carcinoma.

REFERENCES
1. AtwaH, Mohammed HL, Matar I, Taha HF, Mohamed S. The
diagnostic role of arginase-1, MOC-31, and CDX2 in the
differentiation of hepatocellular carcinoma,
cholangiocarcinoma, and metastatic colonic carcinoma of the
liver. Middle East J Cancer. 2019; 10(4):281-91. doi:10.
30476/mejc.2019.78625.

2. Wang X, Xu Y, Wang R, Dai N, Zhang W, Li F. The
significance of arginase-1 expression in the diagnosis of liver
cancer: a protocol for a systematic review. Medicine
(Baltimore). 2020; 99(9):¢19159. doi:10.1097/MD.000000
0000019159.

3. McGlynn KA, Petrick JL, El-Serag HB. Epidemiology of
hepatocellular carcinoma. Hepatology. 2021; 73(Suppl 1):4-
13.do0i:10.1002/hep.31288.

4. Singal AG, Lampertico P, Nahon P. Epidemiology and
surveillance for hepatocellular carcinoma: new trends. J
Hepatol. 2020; 72(2):250-61.d0i:10.1016/j.jhep.2019.
08.025.

5. Shams MU, Loya A, Waqas O, Riaz S. Arginase-1: a useful
immunohistochemical marker in differentiating hepatocellular
carcinomas from non-hepatocellular carcinomas of liver.
Proceeding SZPGMI. 2017; 31(1):41-6. Available from:
https://www.researchgate.net/profile/Dr-
Shams/publication/320490221 Arginase-
1 A Useful Immunohistochemical Marker in Differentiat
ing Hepatocellular Carcinomas from Non-

10.

11.

12.

13.

15.

16.

17.

Hepatocellular Carcinomas of Liver/links/59¢8651945851
5¢36310005d/Arginase-1-A-Useful-Immunohistochemical-
Marker-in-Differentiating- Hepatocellular-Carcinomas-from-
Non-Hepatocellular-Carcinomas-of-
Liver.pdf?origin=publication_detail.

Takahashi Y, Dungubat E, Kusano H, Ganbat D, Tomita Y,
Odgerel S, et al. Application of immunohistochemistry in the
pathological diagnosis of liver tumors. Int J Mol Sci. 2021;
22(11):5780. doi:10.3390/ijms22115780.

Mohamed SA, Eldowik YM. The role of glypican 3, arginase-
1, and CD34 in differentiation between benign and malignant
primary hepatic lesions. Al-Azhar Assiut Med J. 2022;
20(3):239-44.doi:10.4103/azmj.azmj_105_21.

Quaglia A. Hepatocellular carcinoma: a review of diagnostic
challenges for the pathologist. ] Hepatocell Carcinoma. 2018;
5:99-108.d0i:10.2147/JTHC.S159808.

Lennartz M, Gehrig E, Weidemann S, Gorbokon N, Menz A,
Buscheck F, et al. Large-scale tissue microarray evaluation
corroborates high specificity of high-level arginase-1
immunostaining for hepatocellular carcinoma. Diagnostics
(Basel). 2021; 11(12):2351. doi:10.3390/diagnostics
11122351.

Di Tommaso L, Roncalli M. Tissue biomarkers in
hepatocellular tumors: which, when, and how. Front Med
(Lausanne).2017;4:10. doi:10.3389/fmed.2017.00010.

Moudi B, Mahmoudzadeh-Sagheb H, Heidari Z. Hepatocyte
paraffin 1 and arginase-1 are effective panel of markers in
HBV-related HCC diagnosis in fine-needle aspiration
specimens. BMC Res Notes. 2020; 13(1):388. doi:10.1186/
s13104-020-05230-y.

Labib OH, Harb OA, Khalil OH, Baiomy TA, Gertallah LM,
Ahmed RZ. The diagnostic value of arginase-1, FTCD, and
MOC-31 expression in early detection of hepatocellular
carcinoma (HCC) and in differentiation between HCC and
metastatic adenocarcinoma to the liver. 2020; 51(1):88-101.
doi:10.1007/s12029-019-00211-2.

Geramizadeh B, Seirfar N. Diagnostic value of arginase-1 and
glypican-3 in differential diagnosis of hepatocellular
carcinoma, cholangiocarcinoma and metastatic carcinoma of
liver. 2015; 15(7):¢30336. doi:10.5812/hepatmon30336v2.

Nguyen T, Phillips D, Jain D, Torbenson M, WuTT, Yeh MM,
et al. Comparison of 5 immunohistochemical markers of
hepatocellular differentiation for the diagnosis of
hepatocellular carcinoma. Arch Pathol Lab Med. 2015;
139:1028-34. doi:10.5858/arpa.2014-0479-OA.

AttaIS. Efficacy of expressions of arg-1, HepPar-1, and CK 19
in the diagnosis of the primary hepatocellular carcinoma
subtypes and exclusion of the metastases. Histol Histopathol.
2021;36(9):981-93. doi:10.14670/HH-18-361.

Clark I, Shah SS, Moreira R, Graham RP, Wu TT, Torbenson
MS, et al. A subset of well differentiated hepatocellular
carcinomas are arginase-1 negative. Hum Pathol. 2017; 69:90-
5.doi:10.1016/j.humpath.2017.09.007.

Obiorah IE, Chahine J, Park BU, Ko K, deGuzman J,
Kallakury B. Well differentiated arginase-1 negative
hepatocellular carcinoma. Transl Gastroenterol Hepatol.

75 Journal of Sharif Medical and Dental College Lahore, Pakistan 2022; Vol 8(02):72-76



Arginase-1 Immunohistochemical Staining in Hepatocellular Carcinoma

2019;4:66.doi:10.21037/tgh.2019.08.01. paraffin antigen -1 in differentiating hepatocellular carcinoma
from intrahepatic cholangiocarcinoma. Transl Cancer Res.
18. Wang C, Shao X, Zhang X, Xie C, Yu J, Xu X, et al. 2020;9(1):128-36.d0i:10.21037/tcr.2019.11.20.

Diagnostic value of glypican-3, arginase-1 and hepatocyte

Journal of Sharif Medical and Dental College Lahore, Pakistan 2022; Vol 8(02):72-76 76



E
Original Article

Efficacy and Safety of Optilume; A Drug-Coated Balloon Treatment
for Anterior Urethral Stricture

Muhammad Rafiq Zaki, Mujahid Hussain, Jawad Akbar, Malik Tahir Mehmood, Umar Lone,
Muhammad Hamza

ABSTRACT

Objective: To determine the efficacy and safety of Optilume; a drug-coated balloon (DCB) treatment for anterior urethral strictures.
Methodology: This multi-centered descriptive case series study was carried out in the Department of Urology and Renal Transplant, Sharif
Medical City Hospital, Lahore and the Department of Urology, National Hospital & Medical Center, Lahore on thirty cases presenting with <3
cm strictures in the anterior urethra. This study was conducted from November 2021 to October 2022. Follow-up was done at two weeks, 3
months, 6 months, and one year. The primary efficacy endpoint was an improvement in International Prostate Symptom Score (IPSS),
secondary outcomes included post micturition residual urine (PMRU), maximum urinary flow rate (Qmax), the International Index of Erectile
Function (IIEF), and quality of life. The variables were analyzed by computer-based software and descriptive statistics were used to present the
outcomes.

Results: A total of 30 patients were treated with Optilume DCB, 13(43%) patients completed one year follow-up and 17(56%) completed 6
months follow-up. Eighteen (60%) patients had a history of endoscopic treatment. There were no treatment-related side effects after one year of
treatment. Success was achieved in 100% at a mean follow-up of 8.4 months and the baseline mean change in IPSS score was 18 at one year.
Quality oflife, Qmax flow rate, and PMR U improved significantly from the baseline.

Conclusion: One year treatment data shows that Optilume DCB is safe and effective for the treatment of recurrent strictures of the anterior

urethra as it showed a significant improvement in the present study.

Keywords: Anterior urethral strictures. Quality of life International Prostate Symptom Score.

INTRODUCTION

rethral stricture is a morbidity that could result

due to inflammation, ischemia or any

traumatic process. All these issues lead to the
formation of scar tissue and consequently become the
reason for low urine flow rate.' The annual cases that
have been presented with this condition range from 200
to 1200 cases per 100 thousand which multiplies as the
age of the population increases. In industrialized
countries, its prevalence is less than 10%.” In addition
to difficulty in treating urethral strictures, stricture
recurrences are common.’
The treatment of urethral stricture disease has evolved
over time from minimal invasive endoscopic
procedures to urethroplasty. But recurrence rate of
stricture is high for endoscopic treatments. Endoscopic
management of anterior urethral strictures is made
easier with Optilume DCB." Optilume DCB is an
alternative to repeated urethroplasty and dilatations.
Optilume DCB is an ideal option for patients
undergoing repeated endoscopic urethral procedures
and for patients who are not willing for urethroplasty or
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are unfit for surgery.’

Optilume DCB coating has paclitaxel that has
hydrophobic and lipophilic properties making it an
ideal anti-proliferative agent for uptake and residency
in urothelial tissue.’ It inhibits the post-procedure
inflammatory response and provides sustained
symptom improvement. Paclitaxel is anti-mitotic, anti-
microtubule, anti-fibrotic, and anti-proliferative drug,
thus stopping new tissue growth and prevents fibrotic
scarring that leads to stricture recurrence.”’

Optilume DCB is a dynamic compliant balloon that
expands at high pressure, expanding the lumen and
creating microfissures in the urethral tissue. Upon
inflation, the coating releases paclitaxel directly into
the fissured tissue. Paclitaxel is absorbed by the
urothelium where it resides for more than 30 days,
preventing cell proliferation and fibrotic scar tissue
generation.’

The present study was conducted to determine the
efficacy and safety of Optilume, a drug-coated balloon
treatment for anterior urethral strictures. Very less
literature is available on the efficacy of Optilume DCB.
So, the study will help in the evaluation of Optilume
DCB in improving the overall quality of life in men
with urethral strictures.

METHODOLOGY

This was a multi-centered descriptive case series study.
This study included 30 male patients after the hospital’s
ethical committee approved the protocol. The sample
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elements were collected by non-probability
consecutive sampling method. The study was carried
out for a duration of one year starting from November
2021 to October 2022 in the Department of Urology
and Renal Transplant, Sharif Medical City Hospital,
Lahore and the Department of Urology, National
Hospital & Medical Center, Lahore. Patients with
single anterior urethral stricture measuring <3 cm in
length on urethrogram, IPSS >14, a maximum flow rate
of 10 mL/sec, and at least 0-5 prior endoscopic stricture
treatments were included in this study. Patients with
prior urethroplasty, radical prostatectomy, penile
prosthesis, artificial urethral sphincters, a neurogenic
bladder, or pelvic radiation were excluded from this
study.

Optilume DCB was performed on all patients.
Optilume DCB 30 French (Fr) and 5 cm in length was
used and balloon was inflated at a pressure of 10-12 atm
for 7-10 minutes. Stricture dilatation was confirmed
visually on urethroscopy. Patients were followed-up at
14 days, three months, six months, and 12 months.
Each follow-up included IPSS, maximum flow rate,
PMRU, and IIEF.

A key safety endpoint was urethral fistulas, urinary
retention >14 days’ posttreatment, stress incontinence,
or urethral rupture associated with treatment.
International Prostate Symptom Score improvement of
50% relative to a baseline without retreatment was our
primary efficacy endpoint. If the IPSS improvement at
the last follow-up did not reach 50% or retreatment was
required, the patient was considered to have failed
treatment. In addition to sexual function and overall

Table 1: Patient Demographics and Urological Variables

satisfaction, Qmax, and PMRU were secondary
endpoints.

STATISTICAL ANALYSIS

Data was analyzed using Statistical Package for the
Social Sciences (SPSS) version 23. Quantitative data
was presented with the use of mean & standard
deviation. Qualitative data was presented with
frequency & percentage. Paired t-test & repeated
measures ANOVA was used to determine the mean
difference in the significant difference of the mean
value changes for baseline to the follow-up visit. A p-
value 0f<0.05 was taken as significant.

RESULTS

The mean age of the study patients was 50+14.34 years
and its range was 20-80 years. The suprapubic catheter
was noted in 5(16.67%) cases. On clinical investigation
of'the stricture aetiology, it was observed that 13(43%)
cases were iatrogenic, 11(36%) cases were idiopathic,
and 6(20%) cases were traumatic. The majority of the
cases [10(33%)] had only one previous endoscopic
treatment (Table 1).

There were no treatment-related side effects like
urethral rupture, stress incontinence, and urinary
retention. Among 10 encountered adverse events in our
study participants, 16% had urinary tract infections, 6%
had fevers and 6% had dysurias. Ata mean follow-up of
8.4 months, 30/30 (100%) of men achieved functional
treatment success.

The mean change in the IPSS score from baseline to
12" month follow-up was 18+0.04, IPSS quality of life
score was 4+0.19, overall satisfaction score 1.9+0.26,

Mean=+SD (n)

Variables Values
Age Mean+SD 50+14.34
(Years) Range 20-80
Gender ,
Frequency & Percentage Male 30(100%)
Suprapubic Catheter at Baseline o
Frequency & Percentage >(16.67%)
. . Iatrogenic 13(43.3%)
Fr Str ‘cnt“re&AIe,t‘;’lolgltya Tdiopathic 11(36.67%)
equency ercentage Traumatic 6(20%)
Stricture Length in mm 154.2(30)

Pretreatment Direct Vision Internal Urethrotomy

1/30(3.3%)

3(10%)

10(33.3%)

Number of Previous Endoscopic
Treatments

8(26.7%)

Frequency & Percentage

6(20%)

2(6.7%)

Nh W IN| =S

1(3.3%)
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Table 2: Mean Changes in the Study Variables from Baseline to the Follow-up Visits

Category Baseline 3 Months 6 Months 12 Months p-value
Mean+SD (n) Mean+SD (n) MeanzSD (n) Mean+SD (n)
IPSS 25+3.56(30) 9.1+6.3(30) 8.6+5.18(30) 7+3.6(13) 0.00*
IPSS Quality of Life 4.6+0.76(30) 0.9+1.52(30) 0.840.89(30) 0.6+0.95(13) 0.00*
1IEF: Overall Satisfaction 6.3+2.67(30) 7.8+2.53(30) 7.4+2.87(30) 8.2+2.41(13) 0.00*
(n?f}sé‘c) 5.342.56(30) 22+12.54(30) | 21.6+10.78(30) 18+10(13) 0.00*
PMRU
(mL) 150.4+104.6(30) 41.5+£36.56(30) 35.24+42.84(30) 26.4431.08(13) 0.00*

*Significant p-value < 0.05

Qmax score was 12.7+£7.44 & PMRU score was
124473.52. All the mean changes were significantly
different when compared with the baseline (Table 2).

DISCUSSION
Urethral strictures are nowadays a common problem
among the men above 40 years and cause a substantial
economic burden. The epidemiology of urethral
strictures varies as it depends on multiple factors that
enhance its chances to occur in a population. Moreover,
the incidence of this disease is widely due to the
underlying risk factors that need to be addressed.’
Our results showed that at a mean follow-up of 8.4
months, 30/30 (100%) of men achieved functional
treatment success. The mean change in the IPSS score
from baseline to 12" month follow-up was 18+0.04,
IPSS quality of life score was 4+0.19, overall
satisfaction score 1.9+0.26, Qmax score was 12.7+7.44
& PMRU score was 124+73.52. All the mean changes
were significantly different when compared to the
baseline. Another multi-centered study included 53
patients with recurrent strictures with 1 to 4 prior
endoscopic treatments. These patients were treated
with Optilume and forty six patients completed their
follow-up after 24 months. Thirty two patients had at
least 50% improvement in IPSS without retreatment.
The mean baseline IPSS was improved from 25.2t0 6.9
after 24 months (p <0.0001). Flow rate, post void
residual urinary volume, and quality of life
significantly improved from baseline. They concluded
that Optilume is safe for the treatment of urethral
strictures and it has good efficacy.”
A single-blind randomized controlled trial was
conducted on 127 patients. The trial reported that
Optilume is a safe treatment option and it is superior to
direct vision internal urethrotomy." In our study, there
were no treatment-related side effects like urethral
rupture, stress incontinence, and urinary retention.
Among 10 encountered adverse events in our study
participants, 16% had urinary tract infections, 6% had
fevers, and 6% had dysurias.
A study conducted by Virasoro et al. showed that there
were no serious adverse events reported within 90 days
of'the treatment. There were seven cases of cystoscopic
recurrence, five retreatments, and two patients left the

study early due to symptom recurrences.” Another
study reported no significant device-related side
effects. They found fever in 8%, headache in 6%,
urinary tract infection in 17%, dysuria in 7%, and acute
urinary retention in 6%.”

The results of this study are in line with the findings of
the ROBUST I study with 1 year, 2 years, and 3 years
follow-up. However, further ROBUST I study findings
after 2" and 3" year follow-ups showed that Optilume
paclitaxel-coated balloons were effective in treating
recurrent strictures.'"” According to literature reports,
50% to 0% of those with 2 and 3 prior interventions
experienced success following endoscopic treatment of
recurrent urethral strictures.”™” After three years of
treatment with Optilume DCBs, 77% of patients
remain free from repeated interventions. With the
Optilume drug-coated balloon, paclitaxel is
circumferentially delivered while dilation is taking
place. In minimally invasive vascular applications,
paclitaxel serves as an anti-fibrotic & anti-proliferative
coating to prevent restenosis. "

In the management of urethral strictures, the Optilume
drug-coated balloon represents as a significant
advancement. Before urethral dilatations and visual
internal urethrotomies were available treatment
modalities.”” When these techniques failed, men had
no choice but to undergo urethroplasty. With the
Optilume drug-coated balloon, one can avoid repeated
dilatations and urethroplasty for the rest of the life.
Patients who are poor surgical candidates or decline
urethroplasty may benefit from this treatment as an
alternative to current endoscopic management.
Paclitaxel’s anti-proliferative properties reduce
collagen reformation when applied locally to scar
tissue. "’

Radiation therapy, penile urethral strictures, bladder
neck contractures, or lichen sclerosis may have
adversely affected the DCB." The results of this study
are consistent with the ROBUST study except a minor
deflection in the adverse reactions. Resultantly, it is not
wrong to conclude that the introduction of Optilume
DCB is a good addition to available treatment options
for urethral strictures.

CONCLUSION
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mitotic mechanism of taxol/paclitaxel. J Cancer Biol. 2021;

Optilume DCB is a safe procedure with low
2(4):86-93. doi:10.46439/cancerbiology.2.031.

symptomatic recurrence rates one year after the
procedure. It has not only successfully addressed the
issue, but also caused an improvement in the quality of
the life. We recommend that Optilume DCB should be
opted by the urologists for the management of urethral
strictures.

Virasoro R, DeLong JM, Mann RA, Estrella RE, Pichardo M,
Lay RR, et al. A drug-coated balloon treatment for urethral
stricture disease: interim results from the ROBUST I study.
Can Urol Assoc J. 2020; 14(6):187-91. doi:10.5489/cuaj.
6323.

9.  Optilume for anterior urethral strictures. Medtech innovation
briefing [MIB241]. NICE. 2021. Available from:
https://www.nice.org.uk/advice/mib241/chapter/The-
technology#:~:text=Optilume% 20(Urotronic)%20is%20a%
20drug,paclitaxel)%20to%20reduce%20stricture%20recurre

LIMITATIONS & RECOMMENDATIONS

Like every clinical research, this study also has
limitations. Due to financial constraints, the study

could only be conducted up to a follow-up of one year nce.
with the selection of cases who already had urethral
stricture disease. Due to the absence of real aetiology & 10. Mann RA, Virasoro R, DeLong JM, Estrella RE, Pichardo M,

Lay RR, et al. A drug-coated balloon treatment for urethral
stricture disease: two year results from the ROBUST I study.
Can Urol Assoc J.2021; 15(2):20-5. doi:10.5489/cuaj.6661.

cause of this condition, the results are a little less
precise. Moreover, the smaller sample size and the
corresponding results may be less important for a wider
population. Hence, considering this weakness of the
study, we recommend that more such studies are
needed to be carried out on the same analogy on a larger
sample size with ample financial assistance. Future
studies should also address the wider geographical
population for a better understanding of the results,
treatment options, and effectiveness of Optilume DCB.

11. Elliott SP, Coutinho K, Robertson KJ, D’Anna R, Chevli K,
Carrier S, et al. One year results for the ROBUST III
randomized controlled trial evaluating the Optilume” drug-
coated balloon for anterior urethral strictures. J Urol. 2022;
207(4):866-75. doi:10.1097/JU.0000000000002346.

12. Farrell MR, Lawrenz CW, Levine LA. Internal urethrotomy
with intralesional mitomycin C: an effective option for
endoscopic management of recurrent bulbar and
bulbomembranous urethral strictures. Urology. 2017;
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Analysis of the Outcomes of Transarterial Chemoembolization
as A Bridge Therapy to Liver Transplant for Hepatocellular
Carcinomas: A Single-Centered Retrospective Study
Huma Hussain, Ahmed Zia Ud Din, Abdullah Saeed, Muhammad Junaid Tahir, Sadia Abdullah

ABSTRACT

Objective: To determine the outcomes of transarterial chemoembolization (TACE) as a bridging therapy to liver transplant for Barcelona clinic
liver cancer (BCLC) stage A hepatocellular carcinoma.

Methodology: This retrospective study comprised data of 40 patients with BCLC stage A hepatocellular carcinoma (HCC) who received
TACE as abridge therapy prior to liver transplant from January 2022 to June 2022. Tumor response to TACE was assessed on imaging based on
modified response evaluation criteria in solid tumors (mRECIST). All the descriptive statistical analysis was performed using Statistical
Package for the Social Sciences (SPSS) version 25.

Results: In this study, the mean age of included patients was 56.68+7.17 years. The mean pre-TACE tumor size was calculated as 3.56+10.69
cm. Post-TACE imaging response showed complete response in 13 patients, partial response in 11 patients, and progressive disease in 7
patients. Ofthe 40 patients, 4(10%) patients were dropouts from waiting list, 6(15%) individuals underwent liver transplant (LT) after bridging
TACE, 1 (2.5%) patient opted for hepatic wedge resection for HCC instead of LT, and 7(17.5%) patients were lost to follow-up. Twenty two
(55%) patients were still in waiting list (mean waiting time=273+30 days) for LT.

Conclusion: Transarterial chemoembolization as a bridge therapy prior to LT for early stage HCC has beneficial results and reduces dropout

rates during waiting time.

Keywords: Liver transplant. Hepatocellular carcinoma. Transarterial chemoembolization.

INTRODUCTION

epatocellular carcinoma is the worldwide

fastest growing cause of cancer-related

deaths, with patients having a 5 year survival
rate of less than 12%." Globally, HCC is the fifth most
common cancer and second most common cause of
cancer-related deaths.” Liver transplant has emerged as
the preferred treatment option for early-stage HCC
patients with advanced liver disease. Through the
removal of the cirrhotic liver, the primary risk factor for
HCC, liver transplantation provides a chance to both
treat and prevent de novo HCC.’ The accepted standard
indication for LT is HCC which meets the Milan
criteria introduced in 1996." Milan criteria include
patients with one tumor of <5 cm diameter or up to three
tumor foci, each having a diameter of <3 cm with no
vascular invasion and no extrahepatic metastasis.’
These individuals have a 70% five year survival rate
and arecurrence rate of less than 20%.
However, due to the scarcity of liver donors, not all
HCC patients can receive transplantation immediately,
which results in a long waiting list and subsequently a
high dropout rate of 30-40% per year due to tumor
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progression.’ IfHCC is left untreated, dropout rates at 6
months and 1 year are estimated to be as high as 12%
and 15-30%, respectively.” In order to lower the
dropout rate, most centers have adopted the practice of
treating HCC patients with locoregional therapies as a
bridge to slow tumor growth prior to LT while they
await transplantation if the anticipated waiting period is
more than six months.” In patients with HCC within
Milan criteria, bridging therapy is estimated to
decrease the dropout rate to 0-10%.” The main bridging
treatment options for HCC patients prior to LT include
transarterial chemoembolization, radiofrequency
ablation, liver resection, and stereotactic body radiation
therapy (SBRT)." Among all the candidates with end-
stage liver disease, HCC patients have the highest rates
of waiting time for LT.” Transarterial
chemoembolization and radioembolization are the two
main intraarterial techniques used in the treatment of
HCC. So far, no recommendation can be made for
preferring one type of intraarterial locoregional
treatment over another prior to LT.”

For patients who do not initially meet the criteria for
LT, another goal of locoregional therapy is to reduce the
tumor load until it is within the acceptable criteria,
allowing them to be added to the waiting list for LT.”
This retrospective study aimed to analyze the outcomes
of TACE as a bridging therapy to liver transplant for
carly-stage Barcelona clinic liver cancer hepatocellular
carcinomas.

METHODOLOGY
This cross-sectional study was conducted at the
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Radiology Department of Pakistan Kidney and Liver
Institute and Research Centre, Lahore. This study was
approved by the institutional review board of the
institute. All the TACE procedures were performed
after informed written consent by a consultant
interventional radiologist with more than five years of
experience in the field. This study comprised data of 40
consecutive patients with HCC who received TACE as
a bridge therapy prior to liver transplant from January
2022 to June 2022. All the patients were followed-up
for at least four months after the last bridging TACE
received by the patient.

Inclusion criteria were all adults with early stage
BCLC HCC within Milan criteria. Patients with
angioinvasion, extrahepatic disease, and Eastern
Cooperative Oncology Group performance status >2
were excluded from the study. Only patients with HCC
whose anticipated waiting time for LT was longer than
three months were considered for bridging TACE.
Prior to TACE, each patient had a triphasic computed
tomography (CT) examination including the arterial,
portal-venous, and delayed phases using multidetector
scanners as part of the preoperative work-up. The
prerequisites for TACE were an appropriate blood
clotting profile with a partial thromboplastin time <38
seconds, an international normalized ratio <1.5, and a
platelet count of 150-400x10°/L.

After obtaining written informed consent from all the
patients, super-selective TACE was performed under
fluoroscopic guidance by injecting chemotherapy
emulsion (50 mg doxorubicin-10 mL Lipiodol
emulsion) to chemo-embolize the tumor followed by
postprocedure embolization of the feeding vessel with
polyvinyl alcohol particles to obtain adequate stasis in
the tumor-feeding vessels.

All post-TACE patients were followed after 6 weeks
with triphasic CT abdomen or dynamic contrast-
enhanced magnetic resonance imaging (MRI) liver and
then discussed in the liver transplant multidisciplinary
meeting. Tumor response to TACE was assessed on
imaging based on modified response evaluation criteria
in solid tumors. According to mRECIST criteria,
complete response was defined as the disappearance of
arterially enhanced areas in the targeted lesion; partial
response (PR) was defined as at least a 30% reduction
in the sum of viable tumor diameter taking the baseline
sum of the target lesions diameter as a reference;
progressive disease (PD) was defined as at least a 20%
increase in the sum of the longest diameter of viable
tumor; and stable disease was defined as any case that is
ineligible for PD or PR." For patients with residual or
recurrent tumors, re-TACE treatment was done after
re-assessment in multidisciplinary team meetings.
Patients who had tumor progression beyond Milan
criteria after TACE were dropped out, whereas those
who had minimal progression (progression that did not

meet the mRECIST criteria), stable disease or tumor
regression proceeded for LT.

STATISTICAL ANALYSIS
Data was recorded on an Excel sheet and subsequently
exported to the Statistical Package for the Social
Sciences (SPSS) version 25 for statistical analysis.
Numerical variables were measured as mean and
standard deviations, whereas categorical variables
were expressed as frequencies and percentages.

RESULTS
In this study, 40 patients selected for bridging therapy
prior to LT had amean age of 56.68+7.17 years. Among
them, 30(75%) were males and 10(25%) were females.
All patients received TACE as a bridge therapy. The
etiologies of end stage liver disease were hepatitis C
virus (HCV) infection in 33(82.5%) patients, hepatitis
B virus (HBV) infection in 1(2.5%) patient, HBV and
HCV co-infection in 3(7.5%) patients, and non-
alcoholic fatty liver disease (NAFLD) in 1(2.5%)
patient (Table 1).
Based on mRECIST criteria, post-TACE imaging
response was evaluated after six weeks which showed
complete response in 13 patients, partial response in 11
patients, and progressive disease in 7 patients (Figure
1).
All patients had early-stage HCC (BCLC stage A),
according to the BCLC staging. The mean pre-TACE
tumor size was 3.56£10.69 cm. Among 40 patients,
28(70%) patients had solitary HCC nodule, 8(20%)
patients had two HCC nodules, and 4(10%) patients
had three HCC nodules. All patients fulfilled the Milan
criteria prior to the bridging TACE therapy. Child-
Pugh A cirrhosis was observed in 31(77.5%) patients
and Child-Pugh B cirrhosis in 9(22.5%) patients. Of 40
patients, 29(72.50%) patients received TACE as
bridging therapy once, 8(20%) patients received twice,
and 3(7.50%) patients received thrice. Mean pre-
TACE alpha-fetoprotein (AFP) was 147.85+308.38
ng/mL and it decreased to 83.56+274.36 ng/mL at 6
weeks follow-up. Aspartate aminotransferase (AST)
and alanine transaminase (ALT) were also recorded
before TACE (pre-TACE) and one day after TACE
(post-TACE) as shown in Table 2.
In this study, 7(17.50%) patients were lost to follow-up.
Among the remaining 33 patients, 4(10%) patients had
tumor progression beyond Milan criteria despite
bridging therapy and were dropped out of the waiting
list, 6(15%) patients underwent LT after bridging
TACE (mean time=126+56.17 days on the waiting list
before LT), and 1(2.50%) patient opted for hepatic
wedge resection for HCC (mean time=77 days) instead
of LT as his liver was non-cirrhotic. The remaining
22(55%) patients were still in waiting list for LT (mean
waiting time=273+30 days) without any evidence of
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tumor progression. Of these 22 patients, 10 individuals
had complete tumor response to TACE as assessed on
CT/MRI imaging, 9 individuals had a partial response,
and 3 individuals had progressive disease according to
mRECIST criteria but within the Milan criteria. In the
transplantation group (n=6), 2 patients had shortened
interval to LT post-TACE, so post-TACE imaging
could not be done to see tumor response to TACE. In
the remaining 4 patients, 3(7.5%) patients had a
complete response and 1(2.5%) had a partial response

Table 1: Demographics of the Patients Included in the Study

to TACE as assessed on imaging. While in the
explanted liver specimen, complete necrosis was
reported in 3(7.5%) patients and partial necrosis in the
remaining 3(7.5%) patients on histopathological
examination. One (2.5%) patient with complete
imaging response to TACE had a viable tumor in its
explant.

Figures 2 and 3 show complete and partial post-TACE
response in the patients having solitary HCC in
segment VII.

Characteristic Frequency & Percentage
Age
(Years) Mean=SD 56.68+7.17
Gend Male 30(75%)
ender Female 10(25%)
HCV 33(82.5%)
HBV/HCYV Co-Infection 3(7.5%)
Acetiology of Liver Disease HBV 1(2.5%)
NAFLD 1(2.5%)
Cryptogenic 2(5%)
. . . A 31(77.5%)
Child-Pugh Cirrhosis B 5(22.5%)
Table 2: Study Variables of the Participants
Study Variables Frequency & Percentage
Solitary 28(70%)
Number of HCC Nodules Two 8(20%)
Three 4(10%)
L. Once 29(72.5%)
Frequency ofT ’{‘;:rCaE as a Bridging Twice 8(20%)
Py
Thrice 3(7.5%)
Mean Pre-TACE Tumor Size
(cm) 3.56+10.69
Unilobar 40(100%)
Lobar Involvement Bilobar 0(0%)
Mean Pre-TACE AFP*
(ng/mL) 147.85+£308.38
Mean Post-TACE AFP"
(ng/mL) 83.56+274.36
Mean Pre-TACE AST*
(IU/L) 62.13+49.32
Mean Post-TACE AST*
(IU/L) 115.55+101.87
Mean Pre-TACE ALT®
Mean Post-TACE ALT*
(IU/L) 74.48+58.43

‘of 31 patients
*of 25 patients
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Bridging TACE
(n=40)

Post-TACE Imaging Response
after Six Weeks Based on
mRECIST Criteria
(n=31)

Liver Transplant within Six
Weeks Post-TACE without
Imaging Assessment
(n=2)

Loss to Follow-up
(n=7)

Complete Response
(n=13)

Partial Response
(n=11)

Progressive Disease
(n=7)

Stable Disease
(n=0)

Figure 1: Post-TACE Imaging Response of the Study Participants

(a) Axial contrast-enhanced CT image of (b) Axial contrast-enhanced CT image of
the abdomen at the level of liver performed

6 weeks after TACE showed the treated
lesion is lipiodol packed (white arrow)
without any residual disease suggesting
complete response.

the abdomen at the level of the liver in the
arterial phase shows an arterially enhancing
focal lesion in keeping with HCC in
segment VI (white arrow) on a background

of'the cirrhotic liver.

Figure 2: Complete Post-TACE Response in a 50 Year Old Man with a Solitary HCC
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(a) Axial contrast-enhanced CT image of the (b) Axial contrast-enhanced CT image of the
abdomen at the level of the liver in the keeping abdomen at the level of liver performed 6

with HCC insegment VII.

weeks after TACE showed the treated lesion is
lipiodol packed posteriorly with a residual
arterialized component anteriorly (white
arrow) suggesting partial response.

Figure 3: Partial Post-TACE Treatment Response in a 55 Year Old Female with a Solitary HCC

DISCUSSION

Liver transplantation has become a widely
acknowledged treatment option for patients with HCC
who meet the Milan criteria or the University of
California, San Francisco criteria.'' Only
transplantation offers a cure for both HCC and the
underlying liver cirrhosis.’ Studies have shown that it is
particularly effective in treating early-stage (BCLC
stage A) HCCs.” As the availability of liver donors
(both deceased and living) is limited, not all patients
diagnosed with HCC can receive LT immediately. This
ultimately leads to a long waiting list and subsequently
a high dropout rate of more than 30% per year due to
tumor progression beyond the acceptance criteria.’
While on the waiting list, the use of locoregional
therapies has emerged as a temporary measure to slow
tumor progression before transplant. Given the
unpredictable waiting time for a liver transplant, nearly
all waitlisted HCC patients are treated with
locoregional bridging therapy in clinical practice."”
Many locoregional therapy options are available but
currently, there is no guideline for favoring any specific
locoregional therapy.'’ Transarterial
chemoembolization is the most frequently used intra-
arterial bridging therapy globally.*

In literature, variable outcomes and dropout rates
following bridging treatment have been described but
due to the heterogeneity of patient cohorts and wide
range of bridging therapy options, it is challenging to
determine the exact contribution of bridging therapy to
the reduction of dropout rates. In a study, the dropout
rate was 8.7% in HCC patients receiving direct-acting

antiviral therapy." It is comparable to our study with a
10% dropout rate in HCC patients receiving bridging
TACE. It has been shown that the dropout rate
decreases when TACE is performed as a bridging
therapy prior to LT."” Transarterial chemoembolization
pretreatment was associated with improved
posttransplant survival, with patients experiencing a
44% reduction in posttransplant mortality.

Another study showed that in HCC patients with a high
risk of dropping out from waiting list for LT, bridging
therapy combining SBRT and TACE may be more
beneficial than TACE alone.' In 2018, Tan et al.
observed that there was no difference between the
bridging therapy (BT) group and the non-bridging
therapy group in terms of the frequency of waiting list
dropouts, although there was a tendency for the waiting
duration to be longer in the BT group. As aresult, it was
concluded that BT might allow the LT candidate with
HCC to wait longer."

Till date, there is debate over performing locoregional
therapies as a bridge for patients awaiting LT. The
reported outcomes of bridging TACE are controversial
and its efficacy in lowering dropout rates hasn't been
proven by any prospective randomized controlled
studies until now. But still, there is general agreement
that if the waiting duration is six months or more,
locoregional treatment for HCC should be performed
to minimize waitlist drop-out.”

Imaging (CT/MRI) may also underestimate the
presence of persistent or recurrent disease after
locoregional therapy.' Our results were also consistent
with this finding. One of our patients who had a
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complete imaging response to TACE still had a viable
tumor in its explant on histopathological examination.
In this study, 10 out of 22(45.5%) patients showed
complete radiological response to TACE. Rubinstein et
al. reported similar results showing that 64% of nodules
in his study had a complete imaging response to
treatment but only 30% had complete tumor necrosis in
their explants.' Hence, data shows that patients who
have had a complete response to treatment on imaging
may have a viable tumor in their explants, indicating
that better treatment options are required to improve
patient outcomes.

In this study, the mean pre-TACE alpha-fetoprotein
was 147.85+308.38 ng/mL and it decreased to
83.56+274.36 ng/mL at 6 weeks follow-up. Another
study reported that patients with AFP levels of >66
ng/mL prior to the LT have poor outcomes after LT
independent of Milan criteria. An AFP value of more
than 1000 ng/mL was found to be associated with a
worse outcome after liver transplantation in HCC that
met the Milan criteria.’

CONCLUSION

Overall, TACE as a bridge therapy prior to LT for early
stage HCCs, has beneficial results and is effective in
reducing dropout rates during waiting time. A future
extension of this study five years from today may be
helpful in determining the survival rate in the
transplantation group and the HCC recurrence rate in
transplanted livers after bridging TACE.

LIMITATIONS & RECOMMENDATIONS
We acknowledge that our study has few limitations. It
was a retrospective and single centered study, hence
inherent bias to all such studies could not be excluded.
It may carry the risk of bias for the treatment. Our
sample size was small and follow-up information was
dependent on data available in the hospital record
system. Nevertheless, it is the first such study from
Pakistan and may provide additional context for
prospective studies and randomised controlled trials in
comparing different locoregional therapies priorto LT.
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ABSTRACT
Objective: To determine the frequencies and pattern of aberrant CD markers expression in Pakistani patients of leukemias and lymphomas.

Methodology: It was a cross-sectional study conducted from April to September 2020 at the Department of Hematology and Transfusion
Medicine, Aga Khan University Hospital, Karachi. Peripheral blood/bone marrow samples from patients of suspected hematological
malignancies subjected to flow cytometric evaluation were included. Samples were lysed, tested for viability, and analyzed through 5-colour
flow cytometer (FC500). Data was entered in Statistical Package for the Social Sciences (SPSS) version 22.

Results: A total of 262 patients were enrolled. Male to female ratio in the study was determined to be 1.5:1. Further categorization showed acute
leukemias comprised 75.78% of the total cases whereas chronic lymphoproliferative disorders were 22.26%. The overall presence of aberrant
markers was 22.8% among all cases. The percentage of aberrant markers expression was higher in leukemic patients as compared to lymphoma
patients.

Conclusion: Aberrant expression of CD markers is a common entity. Their possible presence should be considered and evaluated while

determining the lineage for acute leukemias specifically according to the latest WHO criteria through flow cytometry.

Keywords: Leukemias. Lymphomas. Flow cytometry.

INTRODUCTION

eukemias and lymphomas pose a major burden

among all malignancies.' Their diagnosis relied

upon morphology and cytochemical stains in
the past.” Now after advancement in diagnostic tools,
above mentioned malignancies are diagnosed by
immunophenotyping, cytogenetic, and molecular
genetics in addition to morphology and cytochemical
examination of blast cells.” The paradigm shifted in
2008 after the revision of the WHO classification of
tumors.’
Flow cytometry has become increasingly important in
the field of hematology for clinical purpose.’ It is an
excellent tool for the diagnosis, monitoring, and
evaluation of malignancies.’ It does a commendable job
by identification of all CD markers expressed by clonal
cells. The presence or absence of aberrant markers may
also be associated with poor or favorable prognosis.’
This integrated evaluation utilizing flow cytometry and
molecular studies is a basic requirement in diagnostic
essentials. Flow cytometric analysis of peripheral
blood as well as bone marrow aspirate samples has
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become a basic diagnostic tool for suspected patients of
hematological malignancies since then.’ Clonal cells in
addition to lineage-specific markers, can also express
markers of other lineages, so are called “aberrant”
markers. Expression of aberrant markers brings about
diagnostic difficulties and a sound knowledge about
their pattern in our population can be helpful
considering the application of targeted antibodies.*
Aberrant expression of CD markers has been a concern.
A few ambiguities were laid down while the diagnosis
was being established. It has been suggested to have
prognostic values.” Pakistani data has not been widely
studied for the presence of aberrant markers and further
study on targeted therapies is also missing. The
objective of the current study was to overview the
frequency and pattern of expression of aberrant CD
markers in suspected patients of leukemia and
lymphoma on flow cytometric analysis. Aga Khan
University Hospital receives a large number of samples
across Pakistan. This study will help to predict the said
pattern in our population at large as a first step.

METHODOLOGY
It was a cross-sectional study conducted from April to
September 2020 at the Department of Hematology and
Transfusion Medicine, Aga Khan University Hospital,
Karachi. Peripheral blood/bone marrow samples from
patients of suspected hematological malignancies
subjected to flow cytometric evaluation were included.
All patients of suspected leukemias and lymphomas
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whose samples were received from April to September
2020 at the Department of Hematology and
Transfusion Medicine were enrolled in the study.
Previously diagnosed patients, relapsed cases, and
patients for minimal residual disease evaluation were
excluded from the study. Samples from peripheral
blood/bone marrow aspirates were lysed, tested for
viability index, and incubated with monoclonal
antibodies in 5-colour flow cytometer (FC500).

STATISTICAL ANALYSIS

The data was entered and analyzed by using Statistical
Package for the Social Sciences (SPSS) version 22.
Mean+standard deviation (SD) was given for normally
distributed quantitative variables while the median and
interquartile range was given for non-normally
distributed quantitative variables. Qualitative variables
were expressed in the form of frequencies and
percentages.

RESULTS
A total of 262 patients were enrolled in the study. The
mean age was found to be 38.8+21 years ranging from 8
months to 102 years. Seventeen percent of the study
population was less than 15 years. Further stratification
of patients in different age groups showed that a
maximum number of patients (81/262) were between
15-35 years. There were 158(60.3%) males and
104(39.7%) female patients. Male to female ratio was

Percentage

7.42%

B-ALL T-ALL AML CLL

B-LPD

1.5:1. Majority of patients suffered from acute myeloid
leukemia (AML) (35.55%) whereas the least number
were diagnosed as suffering from T-cell
lymphoproliferative disease (T-LPD) (0.39%) (Figure
1).

Categorization of the study population according to the
type of malignancy showed acute leukemias [AML, B-
cell acute lymphoblastic leukemia (B-ALL), T-cell
acute lymphoblastic leukemia (T-ALL), acute
promyelocytic leukaemia (APML), mixed phenotype
acute leukemia (MPAL)] composed of 75.78% of the
total cases, chronic lymphoproliferative disorders
[chronic lymphocytic leukemia (CLL), B-cell
lymphoproliferative disease (B-LPD), T-LPD] were
22.26% and hairy cell leukemia (HCL) & monoclonal
B-cell lymphocytosis (MBL) were 1.17% and 0.78%,
respectively.

The overall presence of aberrant markers was 22.8%.
The percentage of aberrant markers expression was
higher in leukemic patients as compared to lymphoma
patients (Figure 2).

The commonest expression was seen for CD7
constituting 11.9% of the total expressed aberrant
marker. Patients suffering from AML had the maximum
aberrant expression whereas T-lymphoproliferative
disorders did not show any aberrant markers. Table 1
shows the detailed expression of aberrant markers in all
the diseases studied.

]
N G 0E;m

APML MPAL T-LPD

HCL

MBL

Figure 1: Disease Spectrum of the Study Population

Table 1: Pattern of Expression of Aberrant Markers in Patients of Leukemias and Lymphom as (n=262)

132 Disease M‘:l',’lf:::&) CD3% | CD5% | CD7% | CD10% | CD19% | CD22% |CD79a%| CD13% | CD33% | MPO%
1 AML 14.12 0 8 70 5.4 16.2 0 0 NA NA NA
2 B-ALL 46 0 83 25 NA 83 NA NA 0 583 0
3 T-ALL 3.43 NA NA NA 66 1.1 0 1.1 0 1.1 0
4 CLL 114 27 NA 55 NA NA NA NA 0 0 0
B-LPD
5 |(MCL* HCL,| 038 0 0 0 NA NA NA NA 0 33 0
6 T-LPD 0 NA NA NA 0 0 0 0 0 0 0

*NA. Not applicable as aberrant maker for the disease
**MCL: Mantle cell lymphoma
**PCM: Plasma cell myeloma
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LEUKEMIA

Figure 2: Expression of Aberrant Markers in Leukemias and Lymphomas

DISCUSSION

Flow cytometry is an excellent tool in addition to
morphology and cytochemistry for reliable diagnosis
of hematological malignancies.” It has a role both in
early diagnosis and follow-up, with increasing
importance in the detection of very small residual
disease populations (minimal residual disease)."” Due
to financial constraints in our population, flow
cytometry has not been extensively studied as yet for
the expression of aberrant markers. In this study, we
took a large number of patients (262) with a wide age
range considering the occurrence of
lymphoproliferative disorders. In the present study, the
mean age of the patients was 38.8 years and there were
158(60.3%) males and 104(39.7%) females. Similar
results were found in another study conducted by
Shahni et al. They reported that the mean age of the
patients was 32 years and male to female ratioas 1.5:1."
Our results showed that acute leukemias were
composed of 75.78% of the total cases whereas chronic
lymphoproliferative disorders were 22.26%. Another
study conducted in India reported that 66.8% of
patients had acute leukemia and 33.2% suffered from
chronic leukemia.”

In our study, the overall presence of aberrant markers
was 22.8%. The percentage of aberrant markers
expression was higher in leukemic patients as
compared to lymphoma patients. The presence of
aberrant markers showed both differences and
similarities to available data. Comparable results were
reported by Shahni et al., and Tipu et al. These studies
reported aberrant marker expression in 21.2% and
19%, respectively.""’ Another study concluded that 20-
24% of the study population expressed aberrant
markers."* A Pakistani study revealed that 38% of the
patients showed aberrant expression which is higher
than the international and other local data.”

About 70% of AML patients under study having
aberrant markers showed the presence of CD7. This
was followed by CD19 and CD10. Comparable results

were found in another study conducted in Lahore,
Pakistan. They reported that the expression of CD7
aberrant marker is high in AML." Another study
conducted in Army Medical College, Rawalpindi
found aberrant expression of CD7 and CD 19 in 26.4%
and 1.1% of AML cases."’

In the current study, among lymphoid leukemias, CD33
was the commonest aberrant marker. In contrast,
Shahni et al., and Tipu et al., reported CD13 & CD117,
respectively as the commonest markers in lymphoid
leukemias.""” Another study reported CD33 and 13 as
common aberrant markers."* Racial differences can be
responsible for these differences.

Among the chronic lymphoproliferative disorders,
chronic lymphocytic leukemia expressed CD7 as the
most prevalent aberrant marker. Shahni et al. has
reported CD11c in chronic lymphoid leukemia." This
entity has not been widely studied in the Pakistani
population. Other B-lymphoproliferative disorders
showed CD33 expression as an aberrant marker. On
contrary, another study reported CD8 as the aberrant
marker of B-lymphoproliferative disorders." T-
lymphoproliferative disorders have not been studied in
all the other studies compared with our data. However,
no aberrant expression was found in our study in T-
LPD.

CONCLUSION

Aberrant expression of CD markers is a common entity.
Their possible presence should be considered and
evaluated while determining the lineage for acute
leukemias specifically according to the latest WHO
criteria through flow cytometry. Utilizing flow
cytometry as a basic tool should always be considered
in suspected cases of hematological malignancies. It
provides an opportunity for the determination of
aberrant markers which can be missed on
immunohistochemistry only. Adequate knowledge of
lineage-specific markers & cross-lineage expression is
mandatory for diagnosis.
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LIMITATIONS & RECOMMENDATIONS

The correlation of the expression of aberrant markers
with molecular testing and impact on response to
medication needs further study. The extensive
population-based study may also help us in evaluating
genetic makeup linked expressions in our population as
well as organizing customized panels for patients
reducing the financial impact on the healthcare system
and forming a basis for further targeted therapies.
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Morphometric Analysis of the Infraorbital Foramen in Dry Human
Adult Skulls in a Local Population

Nadia Ahmad, Ammara Ghafoor, Mamoona Shoukat, Nausheen Raza, Fariha Ahmad

ABSTRACT

Objective: To evaluate morphometric parameters and precise anatomical position of infraorbital foramina in reference to its surrounding
important anatomical landmarks in adult human skulls.

Methodology: A cross-sectional study was done on sixty adult dry skulls of unknown age and sex collected from the Anatomy Department of
Sharif Medical and Dental College, Lahore. The skulls were assessed to determine the shape, vertical, and transverse diameter of infraorbital
foramina, the distances between infraorbital foramina and the infraorbital margins, nasion, anterior nasal spine, and superior orbital foramen
with the help of vernier calipers. Data was analyzed using Statistical Package for the Social Sciences (SPSS) version 26.

Results: The mean vertical diameter of the infraorbital foramen (IOF) was 4.14+0.83 mm, the mean horizontal diameter of IOF was 4.88+1.11
mm, the mean distance of IOF from the infraorbital margin (IOM) was 6.32+1.29 mm, from nasion was 44.61+2.84 mm, from supraorbital
foramen was 41.98+2.78 mm, and from the anterior nasal spine was 34.144+3.6 mm. One-way ANOVA showed a statistically significant
difference (p-value=0.001) in the mean vertical diameter of the IOF on the right and left sides of the skull. The shape of IOF was predominantly
oval.

Conclusion: The mean vertical diameter of [OF on the left side was higher as compared to the right side of the skulls and the difference was
statistically significant. The predominant shape of IOF was oval. The knowledge of the diameters and distance of IOF from various landmarks
on the skull can aid the surgeons in careful preoperative assessment of patients who are candidates for maxillofacial surgeries and regional block

anesthesia.

Keywords: Human skull. Infraorbital foramen. Infraorbital nerve.

INTRODUCTION

he infraorbital foramen is a small, rounded

opening located on the upper portion of the

maxilla near the infraorbital margin. It is the
anterior continuation of the infraorbital groove through
which the infraorbital nerve, infraorbital vein, and
artery pass.' The nerve and vessels course through the
floor of the orbit and supply upper teeth and maxillary
sinuses through its smaller branches, posterior superior
alveolar nerve, and anterior superior alveolar nerve.” It
may vary in shape and size and is a very important
reference point in various anesthetic and surgical
procedures including oral and maxillofacial surgeries.
The knowledge of its positional variations may help to
decrease the risk in various orbital surgeries. For
example, in paranasal and facial surgeries, an
infraorbital nerve block is given in trigeminal neuralgia
(an unexplained peripheral nerve pain). A neurectomy
is done on the infraorbital nerve through the infraorbital
foramen approach.’ Infraorbital plexuses are present
near infraorbital foramina and are more prone to injury
in orbital surgeries. So, the infraorbital foramen is an
important landmark to avoid damage to important
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nerve plexuses during orbital surgeries. The
infraorbital foramen forms a communication between
the cranial cavity and orbit, nose, and paranasal
sinuses." Sometimes an accessory foramen is seen in
the area around the normal infraorbital foramina which
is connected to the infraorbital canal and transmits
various smaller branches of internal nasal, external
nasal, inferior palpebral, and superior labial nerves to
supply the surface of the face. An accessory infraorbital
foramen could be a cause of many complications in
certain surgeries for example in Le fort osteotomy
because it causes disturbances in the neurosensory
supply of infraorbital nerve as few branches pass
through this accessory foramen.” A study revealed an
accessory infraorbital foramen to be present in 2.2% of
males and 4.8% of females of the English population.’
The relation of the morphology of infraorbital foramina
in parallel to accessory infraorbital foramina is
important for the surgeon to proceed with the surgery.’
So, the morphometric analysis of IOF provides
important information to avoid traumatic surgeries that
may lead to paresthesia or hypoesthesia of the face by
iatrogenic injury to the infraorbital nerve and vessels.
Hence, the present study was conducted to evaluate
morphometric parameters and precise anatomical
position of infraorbital foramina in reference to
anatomical landmarks in the adult human skulls among
the local population of Pakistan.

METHODOLOGY
This cross-sectional study was conducted on 60 adult
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a. Vertical Diameter of IOF b. Horizontal Diameter of IOF

¢. Distance between Infraorbital Foramen d. Distance between Infraorbital
and Infraorbital Margin Foramen and Nasion

e. Distance between Infraorbital Foramen f. Distance between Infraorbital
and Supraorbital Foramen Foramen and Anterior Nasal Spine

Figure 1: Morphometric Measurements of Infraorbital Foramen (a-f)

Figure 2: Shape of Infraorbital Foramen [Round (R), Oval (O)]
93 Journal of Sharif Medical and Dental College Lahore, Pakistan 2022; Vol 8(02):92-96



Morphometric Analysis of the Infraorbital Foramen in Dry Human Adult Skulls in a Local Population

dry skulls collected from the Department of Anatomy,
Sharif Medical & Dental College, Lahore after
approval from the ethical committee of the institute.
The skulls of unknown gender and age with no visible
gross deformity or pathology were included while the
skulls with alveolar bone resorption or damaged orbital
and nasal regions were excluded from the study. The
right and left sides of the adult skulls were divided into
two groups. The maximum diameter (vertical and
horizontal) of the IOF, the distances between the IOF
and the infraorbital margin, anterior nasal spine (ANS),
nasion (Na), and supraorbital foramina (SOF) of both
groups (right and left) were measured by using a vernier
caliper (Figure 1). The shape of the infraorbital
foramen was also noted (Figure 2). To minimize the
observer’s error, all measurements were recorded by
two investigators and the mean was taken for final
analysis.®

STATISTICAL ANALYSIS
Data analysis was done using Statistical Package for the
Social Sciences (SPSS) version 26. Mean and standard
deviation was calculated for quantitative parameters.

One-way ANOVA was applied for quantitative
parameters and a p-value <0.05 was considered
statistically significant.

RESULTS
The minimum, maximum, mean vertical & horizontal
diameters of IOF, and the distance of IOF from the
infraorbital margin, nasion, supraorbital foramen, and
anterior nasal spine on the right side, left side, and both
sides together (total) in millimeters is shown in Table 1.
On analyzing with ANOVA, a statistically significant
difference (p-value=0.001) was observed in the mean
vertical diameter of the IOF between the right and left
sides. However, no other statistically significant
difference was observed in the rest of the parameters
(Table 1). The shape of infraorbital foramen was
recorded as round and oval with a predominantly oval
shape (69%). On the right side 62 % whereas, 72% on
the left side had an oval shape (Table 2).
The means of various parameters of IOF on the right
and left sides of the skull are displayed in the bar chart
in Figure 3.

Table 1: Morphometric Measurements on Right, Left, and Total IOF

Sr. Parameters Side of | Total Minimum Maximum Mean+SD pvalue
No. Skull No. (mm) (mm) (mm)
Vertical Di " £ Inf bital Right 60 2.6 5.2 3.9+0.66 0.001*
1 in a‘f;‘en tameter of Infraorbita Left 60 3.1 72 4384091
Total 120 2.6 7.2 4.14+0.83
Hori tal Di " £ Inf bital Right 60 2.4 7.6 4.81+£1.18 0.485
2 orizontal Drameter of Infraorbita Left 60 2.7 8.2 4.95+1.03
Foramen
Total 120 2.4 8.2 4.88+1.11
Right . 32+1.32 .
3 Distance between Infraorbital Lgf zg j 19083 2 ;Zil ;8 0.978
Foramen and Infraorbital Margin eft - - .
Total 120 4 10.3 6.32+1.29
Dist bet Inf bital Right 60 38.9 52 44.65+2.94 0.868
4 F(l)sr::; a‘;xeNe:si:nr aorbita Left 60 38.1 53 44.56+2.76
Total 120 38.1 53 44.61+2.84
Right +
5 Distance between Infraorbital ngf 22 zz :;2 :;?iégg 0515
Foramen and Supraorbital Foramen eft . : :
Total 120 35 49.6 41.98+2.78
Right . 2844, .
6 Distance between Infraorbital Lgf zg 2279 jfz i z: ?)?ii zf 0.676
Foramen and Anterior Nasal Spine eft - - - :
Total 120 27 49.2 34.14+3.6
*Significant p-value <0.05
Table 2: Comparison of Shape of Infraorbital Foramen among Study Groups
Shape Round Oval Total
Right 23(38%) 37(62%) 60
Left 17(28%) 43(72%) 60
Total 33% 67% 100%
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Figure 3: Mean of Morphometric Parameters of Right and Left Infraorbital Foramen

DISCUSSION

Infraorbital foramen is an important landmark for
various surgeries including maxillofacial surgeries.
Any damage to the neurovasculature during
infraorbital nerve block might cause numbness of the
area (lower eyelid, lateral wall of the nose and upper
lip) supplied by the nerve.” So identification of the
precise position of IOF is helpful in various diagnoses
and clinical procedures like management of pain in
trigeminal neuralgias and various aesthetic
procedures.’

The current study showed the presence of bilateral
infraorbital foramina in all sixty skulls which
corresponds with the study conducted on 52 dry human
skulls in the department of Anatomy, Coimbatore
Medical College, India. The study revealed that the
infraorbital foramen was single in 50 skulls on both
sides."” The shape of an infraorbital foramen in the
current study was found to be predominantly oval
(67%). Our study was in accordance with the results of
another study done by Nanaya Kara et al. They found
the oval shape in 38.6% on the right side and 36.3% on
the left side.” Furthermore, no accessory foramina were
observed in any skull which is not in line with the
observation of a similar study where 18.2% accessory
foramina were observed." An Indian study also showed
that the accessory foramina were present in 2 out of 52
skulls, one skull had unilateral accessory foramen
while the other skull had bilateral accessory foramina.
This contradicts the present study findings."

This study also showed a significant difference in the

vertical diameter of the right and left infraorbital
foramen. The vertical diameter of the left IOF
(4.38£0.91 mm) was higher than the right IOF
(3.940.66 mm). Similar results were reported in
another study by Tewari et al.” Another study by
Veeramuthu et al., on 105 adult dry skulls found the
mean values of vertical diameters of IOF as 3.88+1.17
mm on the right side and 3.68+0.89 mm on the left
side.” The slight difference in vertical diameters of
these studies might be due to the different populations
under study.

In the present study vertical diameter of IOF showed a
significant difference between the right and left side
(p=0.001) which is contrary to the previous study
where non-significant results were observed. This
might be due to the different populations under study.
While the distances between IOF and supraorbital
foramina, anterior nasal spine, nasion, and superior
orbital margin showed non-significant results that are in
accordance with another study.” In the current study the
transverse diameter of IOF was statistically non-
significant which is contradictory to the previous
research where significant results were observed."* This
might be due to racial differences, larger sample size,
and use of 3-D cone beam computed tomography. In
our study, the mean distance between the IOF and [OM
was found to be 6.32+1.29 mm which is parallel with a
study done earlier where the same was 6.6+1.65 mm."
In another study by Karpagam et al., the mean distance
between the [OF and IOM was found to be 3.69+1.01
mm which is in contrast to our study.

95 Journal of Sharif Medical and Dental College Lahore, Pakistan 2022; Vol 8(02):92-96



Morphometric Analysis of the Infraorbital Foramen in Dry Human Adult Skulls in a Local Population

CONCLUSION

The mean vertical diameter of IOF on the left side was
higher as compared to the right side of the skulls and the
difference was statistically significant. The
predominant shape of IOF was oval. The knowledge of
the diameters and distance of IOF from various
landmarks on the skull can aid the surgeons in careful
preoperative assessment of patients who are candidates
for maxillofacial surgeries and regional block
anesthesia.

LIMITAIONS & RECOMMENDATIONS

The study needs to be seen in the context of its
limitations. Small sample size and data from a single-
center remains the major limiting factor. However,
similarities of the findings with international research
suggest the generalizability of these results. The
knowledge of the diameters and distances of IOF from
various landmarks on the skull among the local
population can aid the surgeons in careful preoperative
assessment of patients presenting for maxillofacial
surgeries and regional block anesthesia.
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The Journal of Sharif Medical & Dental College (JSMDC) agrees to accept manuscripts prepared in accordance with
the ‘Uniform Requirements for a manuscript submitted to the Biomedical Journals’ as approved by the International
Committee of Medical Journal Editors (ICMJE) guidelines, published in the British Medical Journal 1991; 302:334-
41. All manuscripts must be submitted online at

http://www.ojs.jsmdc.pk.

AIMS & SCOPE: JSMDC is a peer-review biannual scientific journal, aims to publish the latest research to improve
healthcare outcomes. It publishes editorials, original research articles, systematic review & meta-analysis, KAP
(Knowledge, Attitude, Practices) studies, review articles, systematic review articles, photo essays, case reports, recent
advances, adverse drug reports, current practices, short communications, and audit reports. Studies more than three
years old at the time of submission are not entertained as per journal policy. Any study ending three years before the
date of submission is judged by the Editorial Board for its suitability as many changes take place over the time period,
subject to the area of the study.

ETHICAL/LEGAL CONSIDERATIONS: The research should be prepared under strict observation of research
and publication ethics guidelines recommended by the Council of Science Editors, International Committee of
Medical Journal Editors, and World Association of Medical Editors. A submitted manuscript must be an original
contribution not previously published (except as an abstract or preliminary report), must not be under consideration
for publication elsewhere, and if accepted, it must not be published elsewhere in a similar form. Each person listed as
an author is expected to have participated in the study according to ICMIJE criteria. Although the editors and referees
make every effort to ensure the validity of published manuscripts, the final responsibility rests with the authors, not
with the Journal, its editors, or the publisher. Any study including human subjects or human data must be reviewed and
approved by the responsible Institutional Review Board (IRB). Animal experiments should also be reviewed by an
appropriate committee (IACUC: Institutional Animal Care and Use Committee) for the care and use of animals.
Randomized Controlled Trial (RCT) should be registered and the trial registration number is mandatory.

CONFLICT OF INTEREST: The authors must provide a formal statement including any potential conflict of
interest at the time of submitting the article. JSMDC follows the International Committee of Medical Journal Editors
guidelines available at www.icmje.org. In case of any conflict of interest, the author must submit an ICMJE form for
disclosure of potential conflicts of interest (Available at: http://www.jsmdc.pk).

FINANCIAL DISCLOSURE: Each author warrants that he or she has no commercial associations (e.g.,
consultancies, stock ownership, equity interest, patent/licensing arrangements, etc.) that might post a conflict of
interest in connection with the submitted article, except as disclosed on a separate attachment. All funding sources
supporting the work and all institutional or corporate affiliations of the authors are acknowledged in a footnote in the
work.

PATIENT ANONYMITY AND INFORMED CONSENT: It is the author’s responsibility to ensure that a patient’s
anonymity is carefully protected and to verify that any experimental investigation with human subjects reported in the
manuscript was performed with informed consent and following all the guidelines for experimental investigation with
human subjects required by the institution(s) with which all the authors are affiliated.

OPEN ACCESS & COPYRIGHT POLICY: All research articles published in the Journal of Sharif Medical &
Dental College (JSMDC) are fully open access: freely available to read, download, and share. Copyrights of all
articles published in JSMDC are retained by the authors. First publication rights are granted to JSMDC. JSMDC
allows authors to only retain the rights to: - use the substance of the article in future works, including lectures and
books; - reproduce the article for one’s own purposes, provided that copies are not offered for sale; - self-archive the
article.

PERMISSIONS: Authors must submit written permission from the copyright owner (usually the publisher) to use
direct quotations, tables, or illustrations that have appeared in copyright form elsewhere, along with complete details
about the source.

PUBLICATION MISCONDUCT: Plagiarism and other publication misconduct, fabrication (picture as well),
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falsification, a duplicate submission, redundant publication, multiple submission, selective and misleading reporting,
selective and misleading referencing are liable to strict action. All publication misconducts are dealt with first asking
for an explanation from the corresponding author and then from all other authors. In case of non-response or
unsatisfactory response from the authors, the manuscript is rejected if unpublished and retracted if published. Due
notice of retraction will be given in print and on the website. The authors will be blacklisted for further submissions
and considerations at the journal. The authors’ Institutional Head will also be informed of the misconduct and relevant
actioninsuch a case.

ARTICLE PUBLISHING CHARGES: JSMDC is an open-access journal and levies an article processing fee of
PKR. 5000/- for the original research article. The journal will charge an article publishing fee of PKR. 10000/- for
original research article and PKR. 2000/- for review article/case report/photo essay upon acceptance of the submitted
article. A non-refundable bank draft in favor of Sharif Medical & Dental College A/C No. 15800002100303, HBL
SECT branch should be sent via TCS to the editor JSMDC.

AUTHORSHIP CRITERIA: The ICMJE recommends that authorship is based on the following 4 criteria: a)
substantial contributions to the conception or design of the work; or the acquisition, analysis, or interpretation of data
for the work, b) drafting the work or revising it critically for important intellectual content, c) final approval of the
version to be published, d) agreement to be accountable for all aspects of the work in ensuring that questions related to
the accuracy or integrity of any part of the work are appropriately investigated and resolved. Each author must sign a
statement attesting that he or she fulfills authorship criteria of the uniform requirements. Up to six authors are allowed
in a single-institution study. In a multi-institution and international collaborative research, the Editorial Board shall
guide on an individual case basis. JSMDC strongly discourages gift authorship. The journal discourages the
submission of more than one article dealing with related aspects of the same study. The author’s certification proforma
(available on the website) should be filled and submitted along with the manuscript.

PLAGIARISM POLICY: Publications are the end-products of the scientific work and their quality reflects the
research work. A published paper becomes a source for references, post-publication review, and critique. To
contribute to the bulk of knowledge, the paper should be credible.

JSMDC follows the ICMJE and HEC criteria for all types of plagiarism. The criteria can be accessed at
www.icmje.org and

All the submitted manuscripts will be checked for potential plagiarism by “TURNITIN” software. Articles with a
similarity index of more than 19% and any single source similarity index of >5% will not be published. It will be sent
back to the author for revision to bring the similarity index down to the permissible limit. After revision, it will again
be checked through the “TURNITIN” for plagiarism. If the similarity report is <19%, it will be processed further. The
article will be sent back to the author again for corrections if the similarity index is still more than 19%. If the author
fails to rectify after the second revision, then the manuscript is rejected.

Ifthe submitted article is found to have been totally or substantially plagiarized then the article is rejected outright and
the corresponding author will be informed regarding this misconduct. The author will be asked to give a written
explanation.

For published articles, the allegedly plagiarized article will be temporarily retracted from the issue and a notice to the
effect will be published in the JSMDC. The author will be asked for an explanation. In case of unsatisfactory
explanation or non-response, the article will be permanently retracted and the author will be blacklisted.

PEER-REVIEW POLICY: JSMDC follows a double-blind peer-review process in which both the reviewer and the
author remain anonymous throughout the process of review. Reviewers are selected according to their specialty and
expertise. The reviewer database is updated constantly. Each manuscript is sent to two external peer reviewers. Once
the reviewed manuscript is received from both the reviewers, their comments/suggestions are communicated to the
author for correction. The revised manuscript received from the author is re-assessed by the editor and the final
decision regarding article acceptance/rejection is also made by the editor.

ORIGINAL ARTICLES: Original articles should report original research of relevance to clinical medicine. The
article should not exceed 4500 words in length (excluding title page, abstract, tables, figures, and references). The
original article should follow the basic structure of abstract, introduction, methodology, statistical analysis, results,
discussion, conclusion, limitations of the study (if any), recommendations of the study (if any), and references.
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Abstract: It should contain a structured abstract of about 250 words. The abstract must have four sections: objectives,
methodology, results, and conclusion. Three to five keywords should be given for an original article as per Medical
Subject Heading (MeSH).

Introduction: The introduction should clearly describe the topic with a brief literature review. All abbreviations used
should be first preceded by the word for which it stands. At the end of the introduction, mention the rationale or
scientific significance of the study.

Methodology: The methodology should include the study design, place of the study conducted, sample size,
sampling technique, ethical consideration, and method & equipment used for research work.

Statistical Analysis: Mention the software used for data analysis and the statistical tests applied.

Results: Text, tables, and figures should be used for illustration of results. Figures and tables should be numbered in
order of appearance in the text. Legends for the tables and figures should be typed double-spaced and should include a
description of the features shown. All numbers and percentages should be triple-checked. Previously published
material and figures should include permission to reproduce from the original publication and original author.
Photographs with faces should be accompanied by permission to publish from the subject of the photograph or by a
parent in case of a minor. Colored photographs should be submitted in JPEG format. Journal reserves the right to
charge authors for publishing colored pictures.

Discussion: The results of the study should be interpreted with reference to other studies.

Conclusion: The conclusion should be clear and concise.

Limitations of the study (if any)

Recommendations of the study (if any)

References: References must be numbered consecutively according to their appearance in the text. References should
be cited in the correct “Vancouver style” with a DOI number. List all authors if the total number of authors is six or less
and for more than six authors use et al. after six. Journal names should be abbreviated according to the Index
Medicus/MEDLINE. The date of access should be provided for online citations. References should not be older than
the lastfive years.

CLINICAL CASE REPORTS: Must be of academic & educational value and provide relevance of the disease being
reported as unusual. It should have a non-structured abstract of about 100-150 words (case-specific) with around 5-6
references and 3 keywords.

LETTERTO THE EDITOR (LTE): Itis usually a type of short communication that can be written on any topic that
attracts the attention of the reader. There are different types of letters to the editor. If the purpose of the LTE is to
comment on a published article, the first sentence of the LTE should include the name of the published article’s first
author along with the title of the published article and then the comments. If the LTE is a reply to a previously
submitted LTE, the first sentence should include the name of the letter’s author and cite the letter as a reference. The
previously published article should then be referenced as well either in the body of the text or at the end of the response
tothe LTE.

PHOTO ESSAYS: The journal accepts manuscripts for consideration as photo essays. These essays include the
visual presentation of material where the prima, emphasis is on the images. These images can include colored images,
angiograms, optical coherence tomography, histologic sections, x-rays, ultrasounds, and other studies. The images
can be an outstanding presentation of classic findings, atypical findings, or new findings. These are not case reports,
but rather a visual presentation of material as a teaching tool. The images need to be of the highest quality. The
accompanying manuscript should be limited to a total of 300 words. A maximum of 5 separate images and 5 references
can be included. Please refer to the rest of the author’s instructions for other requirements for manuscripts submitted to
JSMDC.

REVIEW ARTICLE: This should consist of a critical overview/analysis of some relatively narrow topic providing
background and the recent development with the reference of original literature. It should incorporate the author’s
original work on the same subject. The review article should be 2500 to 3000 words in length. It should have a non-
structured abstract of 150 words with a minimum of 3 keywords. An author can write a review article only if he/she has
written a minimum of three original research articles.

SYSTEMATIC REVIEW ARTICLE: It should consist of a well-defined research question and should provide a
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detailed review of a specific topic based on the existing literature. It should include the collection and analysis of data
from all the relevant research in support of the research question being asked. The text should be 2500-3000 words. It
should have a nonstructured abstract with a minimum of three keywords.

META-ANALYSIS: It should comprise a statistical analysis of combined results of numerous scientific studies
addressing the same research question. Meta-analysis is a quantitative and epidemiological study design that should
critically analyze the results of previous scientific researches, mostly randomized controlled trials.

OTHER SECTIONS: The journal also accepts manuscripts for other sections such as diagnostic & therapeutic
challenges, clinicopathological correlations, surgical techniques, and new instruments. Diagnostic & therapeutic
challenges require no abstract and have no limit for figures and references. Surgical techniques and
clinicopathological correlations are treated as a full manuscript and require an abstract. All correspondence and new
instruments should have a standard title page with a full-length title, running title, and author information. Keywords
anti summary statement should be on the second page. An abstract is not required by the journal for correspondence
and new instruments. A summary statement of 50 words is necessary for publication and indexing and must be
included at the time of submission. All pages must be numbered starting with the title page being page one. Each figure

must be submitted separately.
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