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Fouzia Shaikh, Talat Mirza

EDITORIAL

Molecular Pathology: A Paradigm Shift
towards Precision Medicine

Fouzia Shaikh', Talat Mirza?
'Department of Pathology, Ziauddin University 2Department of Research, Ziauddin University, Karachi, Pakistan.
https://doi.org/10.36283/PJMD10-1/001

Healthcare system is experiencing a paradigm shift to precision medicine. Genotypic—phenotypic affiliation has
been found to be a fundamental percept in biology after the completion of Human Genome project. The first
era of precision medicine is split info groups and subgroups, making it a meaningful strategy concurrently
throughout the clinical phases of drug designing and development. It likewise recommends healthcare
reshaping that suggest disease perceptivity or remedial treatment. Thus, translational genomics addresses
bench to bedside approach to achieve P4 medicine (personalized, predictive, preventive, and participatory),
i.e., early disease diagnosis and specifically designed treating plans instead of one size fits all'.

The ever-increasing importance of targeted therapy in the management of cancerous as well as
non-neoplastic diseases calls for novel, advanced techniques of diagnostic pathology. Understanding of
tfumor development and acquiring information regarding the genetics, franscriptomics, proteomics,
metabolomics and epigenetics of pathological lesions, especially cancers, is central fo the development of
precision medicine. The next generation sequencing (NGS) techniques have proved to be invaluable for
gaining insights into molecular profiles of tumors and development of targeted therapies. Even though
genomic characterization of tumors has been of immense value, DNA aberrations do not give a clear
picture of the related biological pathways. This gap has been very efficiently filled by franscriptomic studies,
which have emerged as one of the essential techniques in molecular diagnostics. Moreover, transcriptomics
studies have paved the way for the development of bioinformatic tools improving the understanding of
differential gene expression concerning biological functions. Targeted breast cancer therapeutics is one of
the success stories in the achievements of transcriptomics in cancer management in the near past. Whole
genome sequencing has provided substantial knowledge of the genomic profiles of breast cancers
including single nucleotide pleomorphism, copy number variations and driver muations?.

An increasing number of miRNAs are being identified by transcriptomic studies and to date nearly 8600
mMiRNA genes have been identified. miRNAs play various roles in cell proliferation, fate determination, and
differentiation. These appear to contribute to fransitions from stem (precursor) cells to differentiated cell
types by refining/reinforcing desired gene expression profiles, rather a process of mapping molecular
signatures?. Further recent field of ‘molecular pathological epidemiology’ (MPE) is now being recognized for
personalized medicine along with public health all through using ‘omics’ data in population-based studies
also. The proposed integration of microbiome (viruses, bacteria, fungi and parasites) into MPE to highlight
the reactions and responses of tumor cells, the microbiome, immune cells and other factors of the tumor
microenvironment is a step forward*. Current advances in fumor microenvironment has accomplished an
era of immunotherapies which has proved to be valuable in various tumors e.g. lymphomas. Advancement
in understanding complex fissue microenvironment has been accomplished by single-cell analysis to
provide useful perceptions on tumor biology and progress.

Liguid biopsy involves the evaluation of circulating tumor DNA (ctDNA), circulating tumor cells (CTCs), and
tumor-derived exosomes. Although DNA appears a promising prognostic marker, it cannot supersede
biopsy or radiographic assessment. Liquid biopsies can be used as a supplementary standard to follow
patients by monitoring the progressive genomic alterations in response to medication?3. Rapid drops in
cfDNA concentration and lack of ctDNA in plasma affer commencement of therapy indicate treatment
response linked with survival®.

Moreover, digital and telepathology has broadened the scope for diagnostic precision. Infrared
microscopy used for the assessment of tumor characteristics has been established as a key fechnique in the
biomedical research promising better patient management. Moreover, Spectral histopathology (SHP) is a
new promising tool; though, its use has not been authenticated for clinical practice yet, still the practical
implications are expected.

https://doi.org/10.36283/PJMD10-1/001 PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2021, VOL. 10 (01)
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The familiarity with the instructional manual of the master molecule of DNA is now completely sequenced in
the form of a chip as an amazing identity card. The present hub of recent advances revolves around
molecular signature, microenvironment, liquid biopsy and computational pathology. The mega
achievements related to the high-profile diagnostics has amplified in depth understanding of disease
processes with advent of targeted therapies. Moreover, the specific approaches for personalized medicine
have further revolutionized the strategies and therapeutic outcomes, based on tailored treatment.
However, in this era of precision medicine the developed countries are the major beneficiary as compared
to resource deficient populations due to financial constraints. The high expenses for molecular diagnostics
with lack of supportive infrastructure and expertise is a deprivation of recent advances in fechnology for the
developing countries.

The debate remains that in depth knowledge of molecules altering diseases can lead to mental stress and
can have a huge impact on a patient’s life. The hidden budget could be potentially lower with the focus on
preventive care rather than therapeutic strategies. Precision medicine has the predictive potfential in
healthcare, but that requires massive infrastructure investments and time to implement. According to a
recent analysis, many newly discovered so-called disease-carrying mutations may have limited or no
meaningful effect on future illness. Over diagnosis happens when people are diagnosed with a disease that
would never actually harm them. Therefore, huge unanswered questions are around fo interpret results of
genomic testings. Carrying the gene chip is not the total answer to cure through precision medicine, which
is, customized approach tailored to the individual patient.
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ORIGINAL ARTICLE

Evaluation of Naked Eye Single Tube Red Cell
Osmotic Fragility Test (NESTROFT) in Screening
and Diagnosis of Beta Thalassaemia Trait in
Pakistani Population

Rubina Ghani', Nazish Jaffar?, Abdul Rehman?, Kiran Abbas? Sayeda Fatima Ali', Ayesha Anum’
'Pathological and Molecular Laboratories, Musavvir Stem Cell Clinic, Karachi, 2Department of
Pathology, Sindh Medical College, Jinnah Sindh Medical University, Karachi, Pakistan.

ABSTRACT

Background: Beta thalassaemia, an inherited disease that is a cause of continuous burden on the affected
families and the society. The objective of the study was to evaluate the efficacy of Naked Eye Single Tube
Red Cell Osmotic Fragility Test (NESTROFT) for the detection of beta thalassaemia trait when used for the
screening in Pakistani population.

Methods: All participants requesting a complete blood count were included in the study. Informed consent
was obtained. Naked Eye Single Tube Red Cell Osmotic Fragility Test was performed with freshly prepared
0.36% buffered saline. Turbidity in the tubes was an indication for individuals to be positive for beta
thalassaemia trait. Hemoglobin electrophoresis was performed on all positive cases o confirm the sensitivity
and the reliability of the screening test. Chi-Square test was used to test for any significant correlation
between the different hematological parameters and other variables.

Results: A total of 812 patients were included in the study from January 2017 to June 2017. The mean age of
participants was 35.5 + 13.6 years. There were 351 (43.2%) male and 461 (56.7%) female participants. A 100%
Naked Eye Single Tube Red Cell Osmotic Fragility Test sensitivity was obtained with 65 (8%) positive cases
having HbA2 levels of more than 3.2% indicating their frue positivity whereas, all 747 (92%) negative cases
having HbA2 levels of less than 3.2% indicating their frue negativity.

Conclusion: NESTROFT was found a highly sensitive, cost-effective, and a rapid screening test for the
identification of carriers of beta thalassaemia tfrait in our population.

Keywords: Consanguineous Marriage; Population; Thalassaemia; Screening.
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INTRODUCTION

Beta Thalassaemia is a group of inherited blood
disorders in which the body's ability to produce
normal hemoglobin is impaired with reduction in
capacity of red blood cells to carry oxygen'. Beta
thalassaemia is more prevalent in Mediterranean
regions, Indian subcontinent, the Middle East, and
Southeast Asia?.

It has been estimated that about 5 to 9 thousand

infants are born with beta thalassaemia every year,
in Pakistan. However, no central registry is available
in Pakistan to ascertain the actual number of cases
of the disease per year®. Nevertheless, the carrier
rate in Pakistan ranges between 5-8%, meaning
about 9.8 million people are carriers of beta thalas-
saemia frait in our population#. Following Sickle cell
anemia, Beta thalassaemia is considered the
second most common haemoglobinopathy, world-
wide’. Beta thalassaemia major is a severe disease
and places a huge economic burden on the health

PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2021, VOL. 10 (01)
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care setup especially in developing countries like
Pakistan and India®.

The early detection of asymptomatic carriers of
thalassaemia (heterozygotes) makes it possible to
provide genetic counseling, which may prevent a
more severe homozygous condition in the offspring
and its fatal outcome. In 2006, Saudi Arabia Health
Ministry implemented a mandatory premarital
screening of Thalassaemia trait in couples. Ahmad
Al Suliman reported the beta thalassaemia trait
incidence rate of 3.4% in his population. Parts of the
world where blood disorders are highly prevalent,
high-risk marriages should be prevented by implying
premarital screening’.

Naked Eye Single Tube Red Cell Osmotic Fragility
Test (NESTROFT) is a single tube qualitative osmotic
fragility test based on the limit of hypo tonicity,
which the red blood cells can withstand. In 2012,
Chakrabarti et al. tested the validity of NESTROFT as
a screening fool for beta thalassaemia trait. He
reported NESTROFT to be 95% sensitive in subjects
with at least one family member suffering from beta
thalassaemia major while 85.71% sensitive in normall
population®.

In 2007, Mamtani et al. reported her findings that
supported the practice of NESTROFT use as a
screening tool for beta thalassaemia trait in coun-
fries where there is a high prevalence of thalassae-
mia against minimal resources®. Another study from
North India in 2013, reported a NESTROFT sensitivity
of 100% and a specificity of 85.47% among 150
patients, indicating that NESTROFT is a useful screen-
ing tool that is both effective and affordable’. The
objective of this study was to evaluate the efficien-
cy of Naked Eye Single Tube Red Cell Osmotic
Fragility Test (NESTROFT) in determining beta thalas-
saemia frait in Pakistan population.

METHODS

A prospective, cross-sectional study was carried out
at the Pathological and Molecular laboratories,
Karachi, Pakistan from 1st January, 2017 to 30th
June, 2017. All the patients (812) presenting to the
laboratory and requesting a complete blood count
(CBC) were enrolled in the study. The study partici-
pants belonged to different age groups and had a
variable demographic profile. The ethical approval

PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2021, VOL. 10 (01)

was obtained from the Institutional Review Board of
the Molecular and Pathological Laboratories, Karao-
chi, with IRB reference number of MSCC/ER-
B/2016/07. Informed consent was taken from all
patients prior to sample collection. Both genders
that consented were included in the study.

The venous blood of 2.5 ml was collected into a
vacuum enabled tube containing Ethylenedi-
aminetetraacetic acid (EDTA) anficoagulant (1.5 +
0.25 mg/mil). Within two hours of sample collection,
NESTROFT and Complete blood counts (CBC) were
performed. CBC was done on Automated Hema-
fology Analyzer (BC-3000 Plus-Mindray). NESTROFT
was performed using freshly prepared 0.36%
buffered saline. In addition, 5 ml sterile test tubes
were used each containing 4ml of 0.36% buffered
saline. 50ul sample blood was added in each tube.
The tubes were left undisturbed at room tempero-
ture for atf least 30 minutes. The turbidity in the tubes
was observed in the presence of a tube light
placed behind them. Turbidity in the tubes indicat-
ed that the individual was positive for beta thalas-
saemia frait.

Hemoglobin electrophoresis was performed on all
NESTROFT positive cases to confirm the sensitivity and
the reliability of the screening test NESTROFT. The
formulae used to calculate sensitivity for the NESTROFT
is shown below. Sensitivity = True Positive / True Positive
+ False Negative x 100. Statistical Package for Social
Sciences (SPSS v. 25) was used to perform data analy-
sis. Measures of central tendency (mean and
median) as well as standard deviation, SD; range:
minimum — maximum was calculated.

RESULTS

A total of 812 patients were enrolled in the study
between January 1, 2017 and June 30, 2017. The
mean age *+ SD of participants were 35.5 + 13.6
years. There were 351 (43.2%) male and 461 (56.7%)
female participants. High grade fever and symp-
foms of anemia were presenting complaints in
majority of the patients. The demographic data
and presenting complaints of patients are depicted
in Table 1. The mean value for red blood indices,
white blood cell, and platelet count was observed
(Table 1). NESTROFT done in test tubes showed
Positive and negative results (Figure 1).

https://doi.org/10.36283/PJMD10-1/002
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Table 1: Laboratory diagnosis of red blood cell indices, demographic and clinical profile of participants

of the study.

Complete Blood Count

(Mean +SD)

Demographics

Mean + SD

Hemoglobin (Hb) 12.57 + 2.10 mg/dl Age 35.5 + 13.6 years
12
486 + 0.78X10
Red Blood Cell (RBC) = Gender n (%)
cells per liter
Hematocrit (Hct) 42.60 + 659 % Male 351 (43.2)
Mean Corpuscular Volume (MCV) 88.42 + 11.76 FL Female 461 (56.7)

Mean cell hemoglobin (MCH)

26.06 + 3.74 pg.

Signs and Symptoms n (%)

Mean cell hemoglobin

29.44 + 1.98% Fever 617 (75.9)
concentration (MCHC)
White Blood Cell (WBC) 19470 £ 621674 | | ethargy 523 (64.4)

cells/mm
271,461.82 +
Platelet count - Shortness of breath 400 (49.2)
104194.02 cells/mm

Positive cases of anemia n (%) 293 (36.1%) Pale skin 253 (31.2)

Figure 1: Demonstration of Naked Eye Single-Tube Red Cell Osmotic Fragility Test (NESTROFT) performed

during the study.

https://doi.org/10.36283/PJMD10-1/002

In the present study, 293 (36.1%) participants were
anemic, out of these 205 (69.9%) were female and
only 88 (29.1%) were male participants (p=0.000).
The mean + SD hemoglobin level in anemic patients
was 10.89+1.92 mg/dl with a range of 4.90 to 13.40
mg/dl. We reported that 65 (8%) participants in our

stfudy screened positive with NESTROFT for beta
thalassaemia tfrait.

In our study, Hb electrophoresis for HoA2 levels was
measured for all participants to detect the true
positive and frue negative cases. A 100% NESTROFT

PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2021, VOL. 10 (01)
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sensitivity was obtained with all 65 (8%) positive negative cases having HbA2 levels of less than 3.2%
cases having HbA2 levels of more than 3.2% indicating their tfrue negativity (Figure 2).
indicating their true positivity whereas, all 747 (92%)

Naked-Eye Single Tube Red Cell Osmotic Fragility Test (NESTROFT)
sensitivity among study participants

B Hbaz>3.7%

B Hba2 <3.7%

Count

_— ]

True Positive True Negative MESTROFT Positive

HbA2 Levels

Figure 2: Results of HbA2 levels, indicating the frue positive and negative cases.

In the present study, the patients who were corpuscular  volume (MCV) and mean cell
screened positive for the beta thalassaemia frait hemoglobin (MCH) as compared with the subjects
with NESTROFT had reportedly a higher value of red who were negative for the trait (Figure 3).

blood cell count (RBC) and lower value of mean

Red blood cell (RBC) indices of study participants (n=812)

I Mormal Subjects
B Male Carrlers
Female Carriers

Count
8 8 &8 8 &8 8 B B8

. m
0 il
Hemoglobin (Hb) Red Blood Cells Mean Mean Cell
(RBC) Corpuscular Hemoglobin
Volume (MCV) (MCH)

Red Blood Cell Indices

Figure 3: Red Blood Cell Indices (Hb, RBC, MCV, MCH) of carrier subjects as compared to non-carrier
subjects in our study population.
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DISCUSSION

In the current study, we reported 8% positivity of
beta thalassaemia trait in  participants  using
NESTROFT. Furthermore, Hemoglobin electrophore-
sis confirmed 100% sensitivity of this test observed in
all 8% of the samples. Thalassaemia is a hereditary
blood disorder that is common in the Mediterra-
nean and South Asian countries including Pakistan.
The estimated carrier rate in Pakistan is between
5-7% with over 5,000 new patients being diagnosed
with this disease each year'® . Thalassaemia is not
only responsible for huge mortality and morbidity
but also causes considerable socioeconomic
burden on the affected families and the govern-
ment.

Many different screening techniques are available
for the detection and confirmation of Thalassaemia
but most of these tests are expensive hence, not all
patients are able to afford them. Besides, Pakistan is
a resource-poor region and not every diagnostic
laboratory has the advanced equipment to screen
and detect even the most prevalent of diseases'?.

Therefore, it is crucial to evaluate the efficacy of
various screening methods, which are both accessi-
ble and inexpensive. Patients with deranged red
blood indices concomitant with symptoms of
anemia must be screened thoroughly for beta
thalassaemia trait. Presence and relative amounts
of abnormal forms of hemoglobin is a preliminary
diagnosis of a hemoglobin disorder. Elevated
hemoglobin A2 (HbA2) of more than 3.5% as
detected on High Performance Liquid Chromatog-
raphy (HPLC) or cellulose acetate electrophoresis
(CAE) is the definitive diagnosis for beta thalassae-
mia trait'? 13, These fests are accurate but costly and
labor intensive. Keeping these problems in mind, we
sought to evaluate the efficacy of NESTROFT, an
inexpensive and a simple technique to screen the
carriers of Beta Thalassaemia trait in our popula-
fion™,

NESTROFT was intfroduced in the 1990's and since
then many studies have tried to evaluate its effica-
cy in diagnosing beta thalassaemia trait for screen-
ing purpose. NESTROFT is considered to be a very
simple and cheap tool to detect carrier state in
normal population. However, this test is dependent
upon visual interpretation. Gorakshaker et al. deter-
mined the infer-observer variability while recording
of NESTROFT results by three individuals on blood
samples of 380 participants'®. They observed that
there was little variation in recording the negative
results while greater variation in positive or doubftful
cases. They concluded that NESTROFT should be
considered as the investigation of choice for initial
screening of Beta thalassaemia trait in Indian popu-
lation.

In the present study, NESTROFT was reported to be
100% sensitive as confirmed with HbA2 value of
more than 3.2 indicating the tfrue positivity of beta
thalassaemia trait carriers. Since 1991, many studies
were conducted to determine the efficacy of
NESTROFT as a screening tool for beta thalassaemia
frait among normal population'®?, These studies
reported that 96-100% of heterozygotes with beta
thalassaemia tfrait could be detected with NESTRO-
FT. Their findings were in accordance with this study.
Our study also, supported the claim that NESTROFT is
an effortless, economical, and easy to perform
technique that could be utilized for screening at a
large scale.

A similar study carried out in by Sumera et al.
reported NESTROFT to be 93% sensitive and 88%
specific. An Indian study showed 100% and 92.9%
sensitivity and specificity respectively, claiming that
NESTROFT was the most effective, inexpensive, and
accurate test for screening for beta thalassaemia
trait!e17,

A study conducted at Jinnah University for women,
Karachi evaluated the diagnostic significance of
NESTROFT and red blood indices in screening beta
thalassaemia minor in subjects. According to the
study, compared with the control group, all 100
participants in the carrier group showed a positive
NESTROFT test with concomitant low values of MCH
and MCV making NESTROFT to be a rapid and a
reliable method for the detfection of thalassaemia
frait among our population'®. Pakistan is one of the
highly prevalent countries suffering from inherited
haemoglobinopathies, which poses a huge
economic burden on the country?'?.

A recent study reported that the consanguineous
population was significantly associated with an
increased prevalence of diseases such as diabetes
mellitus, haemoglobinopathy, and mental illness-
es?22_ |t is essential to screen for beta thalassaemia
frait carriers among Pakistani population because
consanguineous marriages are practiced at an
alarmingly high rate of 81% 2%. Therefore, it is import-
ant to educate the public about the possible
devastating outcomes of a consanguineous
marriage and to prevent beta thalassaemia major
by genetic counseling and mass screening for beta
thalassaemia trait. It was found that with the help of
genetic counseling, beta thalassaemia major in
infants could be reduced by as much as 20% 2. In
contrast to mass screening by NESTROFT, Baig et al
claimed that it is better fo do cascade testing of
large families with consanguinity practices instead
of mass screening in Pakistan, which has limited
health resources?.

A cross sectional study conducted in 2015 in Lahore
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where 25 families were screened for beta thalas-
saemia trait negated our findings. NESTROFT was
only 55% sensitive and 6é4% specific whereas, the
Positive Predictive Value was 46% and Negative
Predictive Value was 64%. Similarly, about 66.7%
detection of beta thalassaemia trait was reported
in a study from Myanmar. However, both these
studies are insufficient to disregard a seemingly
good screening tool, as NESTROFT is highly depen-
dent on the visual interpretation and the concen-
fration of buffered saline? 2. We believe that to
consider NESTROFT as a reliable screening tool,
studies with larger sample size would be required in
future valuable screening tool for identification of
carriers of beta thalassemia traif. All NESTROFT
positive cases should be advised further workup to
confirm their diagnosis. Genetic counseling should
be offered to all carriers of beta thalassaemia trait
in order to reduce the incidence of beta thalas-
semia major in Pakistan. We recommend that all
families where consanguineous marriages are prac-
ficed NESTROFT should be advised to screen for
haemoglobinopathy. We recommend studies on
larger scale utilizihg NESTROFT to establish its
reliability as a screening method.

CONCLUSION

NESTROFT is a highly sensitive, cost-effective, and a
rapid screening test for the identification of carriers
of beta thalassaemia trait in our population. Such
selective but extensive screening practice would
eventually reduce the burden of thalassaemia
major in Pakistan.
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ABSTRACT

Background: Injury is a significant issue of public health, a major global burden and first aid training programs
incorporated as part of school curriculum will have a considerable impact on public health, and this will in
turn reduce out of hospital cardiac arrests. The study aimed to determine the immediate First aid knowledge
and long term retention of its knowledge (after three months) of the students (13-18 years), participating in
a volunteer program in Karachi.

Methods: This study was conducted in a tertiary care hospital, delivering First aid training to 143 participants
by Basic life support (BLS) frained staff in a tertiary care hospital. The design consisted of a pre-test, post-test
and follows up assessments, carried out via questionnaire and hands-on assessment. SPSS was used for
stafistical analysis. ANOVA and Friedman test was applied to evaluate the dependent variable's
improvement in knowledge between pre, post and follow up tests.

Results: From 143 participants, 41.5 %, 63.8 % and 61 % satisfactory results were seen in the pre-test, post-test
and follow up assessments, respectively. In Pre-test, males scored 18.75 % and the females scored 8.42%,
whereas, in the post-test, the scores were 75.7% and 64.58% respectively. Similarly, in follow up evaluations
results obtained were 62.1% and 45.8% respectively. Hands-on scores were 88.4% in males and 95.8 % in
females.

Conclusion: The level of first aid knowledge was unquestionably less satisfactory in the pre-test evaluations
compared to post-test and follows up assessments. Due to its effectiveness, it should be incorporated as part
of the school curriculum.
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Corresponding Author:

Dr. Munazza Suharwardy Obaid

Manchester University, Oxford Rd,

Manchester, United Kingdom.

Email: Munazza.obaid@manchester.ac.uk, munazzaobaid@hotmail.com
https://doi.org/10.36283/PJMD10-1/003

INTRODUCTION arrives, is called first aid (FA) '. FA includes Basic life

support (BLS) which comprises of initial assessment,

When an injury or an illness occurs tfo a victim, the airway maintenance, and expired air ventilation

help and assistance provided by a layperson or and chest compressions and is known as
frained one, until a definitive medical treatment cardiopulmonary resuscitation (CPR) 2.
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First aid is a huge terminology but some
components of first aid skills would include CPR and
immediate care of fractures, poisoning, burns of all
degrees etc®. The eventual goal of first aid is to stop
or abolish the possible damage at a given time
before reaching a suitable health care centre;
consequently, it is important to give fundamental
knowledge of first aid to all*.

Throughout the world, injury is the major killer of
children as well as adolescents and accounts for
approximately 133,117 deaths in Electronic medical
records (EMR) compared to 707,755 globally®. First
aid provided by the local people can reduce the
death toll significantly. FA can be taught from a
very young age fo school going children’. In
developed countries, FA is part of the curriculum as
students are a good source of fransforming
information to the community. It has been noticed
that high school children are more prone to injuries
and have an affinity to be involved in riskier
attitudes towards life 28, Prompt response at the
right time can save a lot of lives and affect future
health and quality of life as well 7.

It has been suggested, training for bystanders has
been a means of bridging the gap in localities with
inadequate  Emergency medical services'°.
General public education campaigns should be
encouraged in this field''. Research in Pakistan
suggested the adolescent age group can be of
great help for the family members and can call for
help in case of emergency to reduce casualties'2.
Another study from Pakistan quoted that 17.5 % of
students have had formal first aid fraining showing
(p-value <0.001) when the comparison was made
between ftrained and non-trained students in
answering correctly's,

In all public settings, first aid measures are an
important service that should be provided. In
educational services, it is imperative to be able to
provide prompt basic first aid'. The health problem
of a society can be addressed if the students can
be appropriately prepared and cultured for
healthful living as they have great potential'.
Hence, this study explored the level of knowledge
of the above-mentioned age group along with this
it would provide a baseline survey as well as give an
update about the improvement brought in
because of the intervention. This study would help
us evaluate their knowledge about how fo
resuscitate airway and breathing passage to
reduce the morbidity, mortality, and disability due
to unintentional injuries. This would also sensitize
them with the basic skills and give the confidence
fo respond in an emergency. This study will develop
an evidence-based educational pathway to
enable the integration of first aid into the school
curriculum by defining the goals to frain different
age groups. The study aimed to determine the

immediate first aid knowledge and long term
retention of its knowledge (after three months) of
the students 13-18 years old parficipating in a
volunteer program in Karachi.

METHODS

This quasi-experimental study with the intervention
of a first aid /Basic Life Support training program was
conducted in a fertiary care hospital. The 13-18
years old students were included in the study. Two
groups of 25 students were randomly selected from
three batches and were trained by the hospital’s
specially trained Basic life support (BLS) staff. The
sample size of 137 was calculated using the
software to cater for non-response, incomplete
questionnaires, or drop out from the study 10% was
added and the final sample size was 150.

The volunteer program took 6 days; the intervention
was given in the first two days from 9.30am to 12pm.
A pre-test was done on first day of the training
and post-test was conducted at the end of the
second day after the intervention was completed.
Data collection was done with the help of the
hospital feam as well as the principal investigator.
Partficipants’ informed consent was taken from the
student’s parents. Ethical approval was obtained
from the hospital administration to conduct the
research and intervention and the IRB reference
number was JSMU/IRB/2017/-89.

A questionnaire was used for Assessment of the Victim
(6), CPR (11), Breathing (6) and information regarding
the infant’s assessment (3). Experts and Cronbach'’s
Alpha calculation (0.762) validated the questionnaire.
Based on the panel of experts the participant’s
knowledge was considered satisfactory when the
fotal score was 60% or more and unsatisfactory when
it was less than 60 % '¢. SPSS was used for data entry
and statistical analysis. In order to compare the three
groups repeated ANOVA was used. Friedman test
was applied as data were not normally distributed, to
evaluate the dependent variable’s improvement in
knowledge between pre, post and follow up fests
and p < 0.05 was considered statistically significant.

RESULTS

A total of 150 students were given a questionnaire at
three different stages pre-test (before the
intervention), post-test 1 (after the infervention), follow
up and assessment (affer three months). Valid
responses collected at the end were 143 making a
response rate of 95.3 %. The average age (Table 1) of
the participants was (mean+SD) 15.92+1.24 of which
95.9% of the students belonged to matric/O'levels,
35.3% belonged to intermediate/A ‘Levels and
10.20% to grade VII and below. There was a
significant change between pretest, post-test and
follow up readings (Table 1). The frequency of good
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knowledge

(= 60%)

(Table 1)

regarding all

components of first aid and basic life support program
was significantly higher in the post-intervention and
follow up phases than the pre-intervention phase. In

student’s situational knowledge about first aid (Figure
1) throughout the interventions, posttest gives the
most elevated results in all the categories.

Table 1: Consolidated pre, post and follow up tests scores of knowledge of first aid.

Follow Up
Prefest Post Test ¥’-test | (After three
. Questions R——— x> -test Mean * SD (p-value) months) x2-test (p-
Nc; Satisfactory Knowledge 10 80+2_ 994 (p-value) 16.61% 2.627 Post - Mean * SD value) Pre -
’ (60% or above) D Pre —Post n (%) Follow 15.87 * Follow -up
n (%)
up 2915
n (%)
1 WhI(T:: OI]c Tdh'e f’?”OWIfngs 95 | 66.43 271 127 | 88.81 0.004 106 0.399
. are the Indications for . (<0.001)* . (<0.001)* 74.12 .
CPR?2
2. ABC approach in BLS is: 77 | 53.84 0.005 97 67.83 0.35 88 61.53 0.063
Initial pulse assessment 1.68 0.04 1.04
3. 43 30.06 137 95.80 119 83.21
duration is: (<0.001)* (<0.001)* (<0.001)*
The initial BLS steps 3.38
. . 4 2.1 40 27.97 .04
4 for adults are: 19 13:28 (<0.001)* 6 3216 0.45 0.0
In one man CPR what is
the recommended 2.31 8.24
5 24 16.78 137 95.80
compression to breathing (<0.001)* 005 129 1 90.20 (<0.001)*
ratio?
. 7.76 1.86
6. Comopression rate 32 | 22.37 (<0.001)* 84 58.74 0.05 75 52.44 (<0.001)*
7. When re -assessing the
Victim's pulse, respiration 58 | 40.55 1.00 123 86.01 0.28 126 | 88.11 0.51
and chest rise up, we do.
Where can pulse be easily 1.46 9.00
132 | 92.30 N
8 | felt (checked)? 5113566 1 ooo) | 125 [ 8741 0.162 (<0.001)
What is the first thing you 216
9 should do if you find a 50 | 34.96 9.47 50 34.96 0.104 63 44.05 < ~OO .
' collapsed person? (<0.001)* (<0.001)
What action would you use 209 610
10. Tc? open the Person’s 104 | 72.72 (<0.001]* 135 94.40 0.49 132 | 92.30 (<0.001)*
airways?
If the person is not
11. | breathing what would you 75 | 52.44 0.027 89 62.23 0.008 65 45.45 0.192
do?
If th is breathi
2. © peron s brediing 108 | 75.52 0.746 123 | 86.01 0.059 79 | 55.24 0.091
what would you do?
Where in the chest would 484 1 47
13. | you pressifyou were 83 | 58.04 : 139 | 97.20 0.527 137 | 95.80 ‘
e . (<0.001)* (<0.001)*
giving chest compressions?
When should we stop
14. | giving CPR? 53 | 37.06 2.34 79 | 55.24 0.062 45.45 0.088
(<0.001)*

*Statistically significant at p < 0.05
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Figure 1: Student’s situational knowledge about first aid throughout the interventions.

In pre-test 126 students out of 143 students goft less assessment questions, 3 students got more than
than 60% (Table 2). In post-test only 40 students got 90% and only 46 students did not get a satisfactory
less than the required result. None of the students result. In follow up 45 goft less than satisfactory result.
achieved above 90% in pre, post or follow up but in

Table 2: Grades of Knowledge achieved by the students in first aid training program.

Grades
Test A* A B c F
>91% > 80-90.9 % >79.9 -70% > 69.9 -60% < 60%
Pre -Test 0 0 1 16 126
Post - Test 0 10 27 66 40
Follow - Up Test 0 9 20 53 45
Hands on Assessment 3 10 39 45 46

Males scored better than the females in pretest females scored extremely better, although again in
(18.75%) but in posttest follow up and assessments hands on the boys (3.3 %) fared well (Table 3).

Table 3: Consolidate levels of test among gender, education, and different age groups.

Parameters Pre -Test Post -Test Follow Up Hands on Assessment
Gender
Female (95) 8.42% 757 % 62.1% 88.4%
Male (48) 18.75% 64.58 % 45.8% 95.8%
Levels of Education
Secondary (14) 0% 13.9% 10.1% 13.9%
Matric (78) 7.5% 67.08 % 51.8% 72.1%
Intermediate (51) 22.4% 79.5% 65.3% 59.1%
Age Groups
13 -15 years (53) 7.5% 64.1% 54.7% 86.7%
16 -18 years (90) 14.4 % 76.6% 57.7% 93.3%
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It is seen that in pre-test students acquired above
satisfactory results at infermediate and matric levels
respectively whereas none of the students from
secondary level (15) got satfisfactory result.

In posttest intermediate level, students got highest
(79.5%) whereas, matric students got just above
satisfactory results (67.08%) and secondary levels
getting the lowest (13.9%). A slight decline of
percentages was observed at follow up from
Intermediate to secondary levels whereas the
hands on practice got maximum 72.1% from matric
students (Table 3). In all the levels of intervention
higher, the ages better the results.

DISCUSSION

Pakistan tfrenchantly expends minimal per unit of the
population on health and contains one of the
high-rise death rates because of contagious diseas-
es'’. A review of 10 studies revealed that laypersons
range from 10.7% to 65% attempt giving emergency
assistance considering that 83.7% give incorrect first
aid '8, The intention was to observe that training of this
age group will drive to advancement in their present
knowledge. Volunteers from a tertiary care hospital
aged 13-18 years with a mean age of 15.29+1.24
years were chosen as this age cohort has remarkable
keenness and zests to inculcate and obtain knowl-
edge and to brighten their skils by hands-on
rehearse’”. In a study of Zagazig University, the
prepa-ratory school children aged 11-16 years got
signifi-cant results in pre-post and pre-follow up
(p<0.001) in basic life support and choking's.

In another study, it was seen that concept of CPR
fraining can be conveyed very effectively to
schoolchildren®. A study in primary and secondary
schools bystanders CPR (BCPR) achieved positive
results before and after the fraining?'. Results of pre,
post and follow-up combined scores conclude
significant changes. The standard knowledge of BLS
had a mean value of 10.8+2.99. Whereas an analo-
gous study observed very low, BLS and
choking baseline result in school students?,
Many different Medical school's studies also
showed a low level of first aid knowledge?.

In post-test, the acquired results were above 60 %
where as they dropped in the follow up (3 months
after the intervention). These results were consistent
with another study where the intervention was
given o school health advisors in Qassim province
KSA (Kingdom of Saudi Arabia) in which it showed
significantly higher resulfs in post-intervention and
follow up phases’. Masih et al. showed low
pre-test, post-test knowledge mean scores as 27.32
1£5.73 and 34.76 = 4.35 respectively®. In the current
study it was observed that in pretest males fared
better than females but the other two times namely
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post-test and follow up girls got better results. While
in hands on practice boys scored more than the
girls. An Indian study in undergraduate students
showed confrasting results that 11.5% of males and
15.4% of females had a satisfactory level of knowl-
edge on first aid measures®.

This study included different levels of education
specifically secondary,matric and intermediate but
none of the students got a safisfactory result from
the secondary level in Pre-test, whereas intermedi-
ate was better than matric students. The Post-test
and follow up results of intermediate students were
better than the matric and secondary students.
Hands on practice had better results from matric
stfudents, the second was infermediate students,
and secondary student’s scores were the least. The
results were similar to the Student’s knowledge as
documented by another study?.

A comparison was done between 13-15, 16-18
years old in this study and it was seen that at all the
levels i.e., pre, post-test, follow up, and assessment
higher the age better the results were achieved.
This is consistent with the study on health advisors
that showed with increasing age and education
level that the frainees achieve better scores?'. The
stfrength of the study was that it is an interventional
study and since the participants were chosen from
an already running volunteer program, the budget
was immensely reduced. Limitations were time and
budget constraints due to which randomized
control trial could not be executed which would
have been an ideal study design otherwise. The
parficipants selected from schools would have
given results that are more generalizable but selec-
fion bias was there, as permissions were not
allowed, all the aspects of first aid could not be
explored due to lack of time and budget.

Knowledge and skills about FA may be integrated
and CPR skills may be focused and improved.
Evidence based studies should be conducted in
schools at large to assess knowledge and aftitudes
towards FA/CPR in society. Incidences and conse-
quences of school-age child injuries may be
assessed by further researches. The finding of the
research strongly recommends that these training
may be made part of the school curriculum.

CONCLUSION

First aid training delivered to the volunteers was very
effective and more training may be conducted at
larger scales in schools. Adding first aid fraining in
the curriculum may act as fundamental for present
and future national emergencies as well as normal
control.
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ABSTRACT

Background: Prostatic diseases are a leading cause of frequent urinary complaints in elderly males. The most
common diseases include prostatitis, benign prostatic hyperplasia, and prostate cancer. This study aimed to
determine the frequency of the prostatic diseases, their frend over the years, and the association of age and
diagnosis.

Methods: A refrospective descriptfive study was conducted in Basic Medical Sciences Institute (BMSI) at
Jinnah Postgraduate Medical Centre, Karachi. Data was collected from the histopathological files and all
the cases diagnosed from 2014 to 2018 were included. Statistical analysis was done using SPSS with 95%
confidence interval and p-value of £0.05 was considered significant. The Chi-square test was applied to find
the association with age and year of diagnosis.

Results: Total 163 prostate cases were documented from 2014 to 2018, out of which 98 (60.1%) were of
benign prostatic hyperplasia, which was most commonly diagnosed in men aged, 61-70. Prostatic
adenocarcinomas having Gleason scores 8-10 were frequent and commonly seen in men aged 51-60 years.
An increasing trend (p-value=0.053) was observed in the diagnosis of these prostatic diseases within these
five years.

Conclusion: Benign prostatic hyperplasia is the most frequently (p-value=0.140) diagnosed prostatic disease
in men, followed by adenocarcinoma and prostatitis. Advanced stage prostatic adenocarcinoma was
diagnosed more frequently 17(10.4%) and at an earlier age. There is an increase in the number
(p-value=0.053) of cases of prostatic diseases diagnosed each year. National-level studies and health
policies are needed to facilitate early diagnosis and treatment.

Keywords: Prostate; Prevalence; Benign Prostatic Hyperplasia; Prostatic Cancer; Gleason Score; Prostatitis.

Corresponding Author:

Dr. Asma Shabbir

Department of Pathology,

Sindh Medical College,

Jinnah Sindh Medical University,
Karachi, Pakistan.

Email: drasma52@gmail.com
https://doi.org/10.36283/PJMD10-1/004

INTRODUCTION nent of semen, which helps in the protection and
nourishment of sperms. The prostate gland also
The prostate is an important exocrine gland that is assists in the ejaculation of semen into the urethra

anatomically located underneath the urinary blad- by contraction of its muscles. As the age advances,
der and is a part of the male reproductive system. It this gland becomes susceptible to many diseases
synthesizes and secretes prostatic fluid, a compo- such as inflammation, infections, benign enlarge-
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ment, and neoplasia. These disorders are an import-
ant cause of frequent urinary complaints such as
poor flow, nocturia, frequency, and urgency; com-
monly referred to as lower urinary tract symptoms
(LUTS) in the ageing male population'. Lower urinary
fract symptoms negatively influence the patient’s
quality of life and these patients reported depres-
sive symptoms and diminished sexual activity more
frequently than those without lower urinary fract
symptoms diminish. Moreover, patients with LUTS
also reported poor overall health and decreased
productivity at work due to their symptoms?.

Prostatitis is defined as a surge in the inflammatory
cells present in the prostate following an infectious
or inflammatory cause which may present as acute
bacterial prostatitis, chronic bacterial prostatitis, a
chronic pelvic pain syndrome, or asymptomatic
prostatitis®. It is the third most commonly diagnosed
urinary fract disease in men, following benign
prostatic hyperplasia and prostate cancer?. Previ-
ous studies suggested that prostatitis could be
associated with or lead to the development of
other diseases of the prostate gland like benign
prostatic hyperplasia and prostate cancerss.

Benign prostatic hyperplasia (BPH) is a very
common histological diagnosis of prostatic diseases
in ageing men. It can be described as the benign
overgrowth of prostatic tissue, which results in
glandular enlargement, leading to constriction of
the urethra and ultimately causing lower urinary
fract symptoms and urinary retention’. According to
a global study, the prevalence of benign prostatic
hyperplasia was found to be 14.8% at 40 years of
age and 36.8% in ages 80 and above?. This suggests
that the prevalence of BPH increases with increas-
ing age. Another study conducted in North Ameri-
ca reported that about 50% to 75% of men over the
age of 50 years and about 80% of men over the age
of 70 years suffered from benign prostatic hyperpla-
sia and associated LUTS?.

Prostate cancer is the second most common malig-
nancy diagnosed in males after lung cancer and is
the fourth leading cause of mortality in males world-
wide (6.7% of total male mortality by cancer)'®. The
incidence rates are highest in developed countries
like Australia/New Zealand (86.4%), Northern Europe
(85.7%)., Western Europe (75.8%), and North Ameri-
ca (73.7%) ''. Studies have reported that there is a
direct correlation between the Human Develop-
ment Index (HDI) of a country and the incidence of
prostate cancer. Therefore, the incidence rate of
prostate cancer, which used fo be relatively lower
in the developing Asian counfries, is seen fo be
increasing steadily over the past decade and this
may be due to the adoption of western lifestyles
and excessive fatty diet'?'3, Asian countries with
high HDI such as Israel, Turkey, Lebanon, Singapore,
Japan, and South Korea were seen to have a
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higher incidence of prostate cancer and this
incidence is predicted to increase significantly in
the future't. It has become the sixth most frequent
cancer among men in Asia, the average mortality
rate being 3.8 per 100,000'°.

The number of cases of prostate cancer documented
in Pakistan has increased in the past decade.
According to the Karachi Cancer Registry (KCR),
there has been a 60% rise in the prostate cancer
cases observed from 1995-2002'. A recent study
shows that the overall prevalence of prostate cancer
in Pakistan is 5%'7. Cancer registry of Shaukat Khanum
Memorial Cancer Hospital for the year 2018 reported
prostate cancer to be the most common malignancy
diagnosed in males'. Punjab Cancer Registry report
of 2018 documented that prostate cancer is the
second most frequently diagnosed cancer of males'”.
Unfortunately, despite the high prevalence of prostat-
ic diseases, no recent studies have been conducted
related to all prostatic pathologies in Karachi. There-
fore, this study aimed to identify the frequency of
prostatitis, benign prostatic hyperplasia, and prostate
cancer atf a tertiary care hospital in Karachi. Further-
more, the trends of these diseases over the study
period from 2014-2018, and the association of each
condition with the age of the patient had also
analysed. This will help in better prevention, earlier
diagnosis, and treatment of those affected by these
diseases and serve as a starting point for future
research.

METHODS

A descriptive cross-sectional study was conducted
fo evaluate the frequency of different prostatic
diseases in Karachi (prostatitis, benign prostatic
hyperplasia, and prostatic cancer) and fo assess
their possible association with age. After getting
approval from the Institutional Review Board (IRB
number: JSMU/IRB/2019/-192), data was collected
from the histopathological records present at the
Basic Medical Sciences Institute (BMSI) at Jinnah
Postgraduate Medical Centre (JPMC). This data
included the records of patients from diverse areas
of the country as the location of the institution being
a major tertiary care hospital. The authors noted
down all histologically diagnosed patients with
prostatitis, benign prostatic hyperplasia, and
prostatic cancer from the year 2014 to 2018.

Cases of benign prostatic hyperplasia that were
associated with prostatitis and prostate cancer
were also noted. The biopsy specimens were trans-
ferred to 10% neutral buffer formalin and gross
features of samples were examined. Paraffin blocks
were prepared for subsequent staining and micros-
copy. Tissue sections (3-4 um) were cut from paraffin
blocks and freated with haematoxylin and eosin (H
and E) stain. Then examine under the microscope.
The registration number of each patient, year of
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diagnosis, age, histological diagnosis, and Gleason
scores (for grading of prostate cancer) was also
recorded. Furthermore, Gleason scores were strafi-
fied info four groups as follows: 2-4 (very low grade),
5-6 (low grade), 7 (medium grade), and 8-10 (high
grade) 2. Cases with deficient data were excluded
from the study.

After collection, the data was enfered and statisti-
cally analysed using Statistical Package for the
Social Sciences (SPSS) version 23.0. The frequency of
each prostatic disease and mean age of the
patients was calculated. The Chi-square test was
applied to assess both the association of prostatic
diseases with the age of the patients as well as to
see the pattern of prostatic diseases over the 5
years being studied (2014-2018). Furthermore, an

analysis was done to find the frequency of Gleason
scores seen in different ages of prostatic cancer
cases®. The authors set a 95% confidence interval
and a p-value of <0.05 was considered significant.

RESULTS

The age of patients in this study ranged from 41 to
90 years in which most of the patfients were
between 61-70 years of age. From the data collect-
ed, 145 (88.9%) specimens were of benign prostatic
hyperplasia, 17 (10.4%) were of prostate cancer
and 1 (0.6%) was of prostatitis. Out of the 145 speci-
mens (Table 1) of benign prostatic hyperplasia, 98
(60.1%) were of isolated BPH, 43 (26.4%) were associ-
ated with prostatitis, and 4 (2.5%) with metaplasia.

Table 1: Data from prostatic diseases according to age at diagnosis.

Agein | Prostatitis Benign BPH with BPH with Prostatic p-

Years n(%) Prostatic Prostatitisn Metaplasian Adenocarcinoman | yqlue
Hyperplasia (%) (%) (%)
(BPH) n(%)

41-50 0 5(3.1) 3(1.8) 0 0

51-60 0 30 (18.4) 19 (11.7) 1 (0.6) 7 (4.3)

61-70 1(0.6) 52 (31.9) 10 (6.1) 3(1.8) 5(3.1) 0.140

71-80 0 11 (6.7) 8 (4.9) 0 4 (2.5)

81-%90 0 0 3(1.8) 0 1(0.6)

Total 1 (0.6) 98 (60.1) 43 (26.4) 4 (2.5) 17 (10.4)

https://doi.org/10.36283/PJMD10-1/004

Chi-square test applied.

An increasing frend (Table 2) was observed in the
number of prostatic diseases being diagnosed
each year (p value= 0.053). There were 14.7% cases
in 2014, 15.3% in 2015, 19.6% in 2016, 24.5% in 2017,
and 25.8% in 2018. This increasing trend was
particularly apparent in cases of isolated BPH and
BPH with prostatitis. Out of the total cases of isolated

BPH, 9.2% of cases were diagnosed in 2014, and this
number grew to 14.1% in 2018. Similarly, cases of
benign prostatic hyperplasia (BPH) with prostatitis
grew from 3.1% in 2014 to 9.2% in 2018. No significant
associafion was seen between the prostatic
diseases and age at diagnosis (p-value= 0.140).

Table 2: Information related to different prostatic diseases over 5 years.

Year n (%)
Diagnostic Parameters p-Value
2014 2015 2016 2017 2018
Prostatitis 0 0 0 0 1(0.6)
Benign prostatic hyperplasia 20 18 22 23
1509.2) | (123) (11.0) (13.5) (14.1)
Benign prostatic hyperplasia with 5(3.1) 2(1.2) 7 (4.3) 14(8.6) |15(%9.2) 0
prostatitis .053
Benign prostatic hyperplasia with 2(1.2) 2(1.2) 0 0 0
metaplasia
Prostatic adenocarcinoma 2 (1.2) 1(0.6) 7 (4.3) 4 (2.5) 3(1.8)
Total 24 25 32 40 42 163
(14.7) (15.3) (19.6) (24.5) (25.8) (100)

Chi-square test applied.
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Benign prostatic hyperplasia (Figure 1a, b) was most
diagnosed in men aged between 61-70 years.
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Figure 2a: Benign prostatic hyperplasia (H and E,
40x). Arrow A: Proliferating glands, Arrow B:
Fibromuscular stroma arrow C: Corpora amylacea.

LTS,

Poorly differenfiated cases of adenocarcinoma
(Table 3) having Gleason scores 8-10 were seen to
be more common in our study and were most

Table 3: Gleason scores seen in different age groups.

Frequency and Trends of Prostatic Diseases in a Subset of Karachi Population: A Retrospective Study

& F e 3 ey
P ¥ oL G o VR, =N
o e ™ e sy e % A
\ i g -, | y 6 "
\‘E #’ - j\ Ny ?f f.‘. ; 4 ’:-:! “‘.-:-
- 9 wi .‘ L
S I > o o
- 4 - A » lI'*u- -
L SRS AL N i‘?‘- ~igy
u g T i P e g
"-‘«- 3 * 5 ¥ ki i.
- - - e i .
- \‘-: .'|- ;‘ ':"a - L f e
-l R G el
- - A Bl - — =
-I".f '.1 I'i.i "I."‘- '&‘. L] "“.,' ?L - "Jr‘ '.ll
g | DS
N AR LR S
- - -
- J}._I - J - e e

Figure 2b: Prostatic adenocarcinoma having
Gleason score-7 (H and E, 40x). Arrow A: Small
acinar arrangement, a few with well-formed lumina
and back-to-back arranged glands, Arrow B: Less
intervening stroma with malignant cells arranged in
cords.

commonly seen in men aged between 51-60 years
(p-value=0.050).

Age Gleason Score Gleason Score Gleason Gleason Score p-
(years) 2-4 5-6 Score 7 8-10 Value
n (%) n (%) n (%) n (%)

41-50 0 0 0 0

51-60 0 0 0 7 (41.2)

61-70 0 1(5.9) 0 4 (23.5) 0.050
71-80 0 0 1(5.9) 3 (17.6)

81-90 0 1(5.9) 0 0

DISCUSSION Medical University Lahore, reported their frequency

Prostatic diseases remain the most common cause
of lower urinary fract symptoms in the ageing male
population worldwide. Prostatic diseases occurring
in a patient interfere substantially with their quality
of life, and if diagnosed late, may lead to poor
prognosis and early death of the patient, in case of
carcinoma.

The results of this study infer that benign prostatic
hyperplasia was the most commonly diagnosed
lesion of the prostate gland (88.9%), was isolated in
most of the cases, and was most frequently seen in
61-70 years of age. Similar results have been found
in a study conducted in India, a neighbouring coun-
try of Pakistan?'. A study conducted at Dow Universi-
ty of Health Sciences Karachi in 2013 reported the
frequency of benign prostatic hyperplasia to be
87.5% 22. Another study, conducted in King Edward

PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2021, VOL. 10 (01)

fo be 77.0% 2. The age group affected most
frequently in both of these studies is 61-70 years,
which is similar to this study. The similarity in these
results can be explained by multiple studies
conducted in the west, which show that the devel-
opment of benign prostatic hyperplasia is strongly
associated with age and it is offen considered a
normal part of the ageing process’?. A literature
review carried out in France using data from 1990 to
2018 also observed that the demographic trends
and increase in expected lifespan has led to a
steady rise in the prevalence of Benign prostatic
hyperplasia (BPH) in many countries worldwide,
making it a major health concern?.

Moreover, in this study, BPH was found to be associ-
ated with inflammation in some cases (26.4%), and
very rarely with metaplasia (2.5%). The association
of BPH with metaplasia is poorly understood but it
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has been suggested that hyperplasia may increase
the risk of developing prostatic metaplasia espe-
cially in Asian populations's. This study also found an
increasing trend in the number of cases of prostatic
diseases over the study period. This rise is notably
evident in the cases of benign prostatic hyperpla-
sia. A mere 9.2% of the cases of isolated BPH were
diagnosed in 2014, whereas, in 2018, this percent-
age raised to 14.1%. Such rise was also evident in
the cases of BPH associated with inflammation
(prostatitis), the lowest number of cases being
reported in 2015 (1.2%), and the highest in 2018
(9.2%). The increase in the incidence of BPH may be
associated with certain changes in the lifestyle and
an increased life expectancy due to advance-
ments in health care. Hence, screening processes
should be regularly performed in elderly men and in
individuals with a higher risk to promote early diag-
nosis and a better prognosis of the disease.

Prostate cancer was found in 10.4% of all the cases
in the current study. The number was similar to the
previous single-centre studies conducted in Kara-
chi, Lahore, and Faisalabad, which reported their
frequencies to be 12.5%, 13%, and 13.5% respective-
ly?22¢27 The incidence of prostate cancer is said to
be high in developed countries because of their
lifestyle, but in recent years, it has been reported
that this incidence is rising in the developing coun-
fries as well due to the rapid urbanisation and west-
ernisation and modification of lifestyle’®'?, In
Pakistan, Shaukat Khanum Memorial Cancer Hospi-
tal and Punjab Cancer Registry have reported an
increase in the number of cases diagnosed with
prostate cancer in recent years'®. According to the
Punjab Cancer Registry, the incidence of prostate
cancer has increased in the last three years, being
7.2% in 2016 and 8.3% in 2018%. As presented in the
Fourth Asian Prostate Cancer study meeting,
various countries reported an increase in the
number of cases being diagnosed. In China, the
incidence of prostate cancer is rising more rapidly
than any other cancer, it is also reported to be the
third most common cancer of men in Singapore
and its incidence is rising steadily in many other
countries like Japan, Korea, Malaysia, and
Vietnam?. However, such an increase in the cases
of prostate cancer was not noted during this study.

Since cancer registry centers are not functional in
Sindh, the exact frequency at which prostate
cancer is being diagnosed in the province cannot
be calculated. Hence, there is a dire need to estab-
lish regional as well as national cancer registry
centers so that the overall frequency of prostate
cancer can be calculated and compared with the
staftistics of other countries'.

In this study, it was also observed that almost half of
the cases of prostate cancer documented in the
last five years were diagnosed at an earlier age

(<60 years). This finding may be associated with
western studies where the incidence of prostate
cancer was observed fo be increasing in younger
ages?®. On the contrary, a study conducted in
Peshawar reported their mean ages to be 65 years
or older. Unfortunately, sufficient data is not avail-
able regarding the genetic variants in this society.
Therefore, genetic screening for prostate cancer
remains a clinical entity that may be beneficial in
the early diagnosis of prostate cancer and requires
more consideration?,

The Gleason score also has an important associo-
fion with age at diagnosis. In our study, the scores of
8-10 were most common and were found through-
out the fifth, sixth, and seventh decades of life.
Additionally, the scores of 8-10 were mostly seen in
men aged between 51-60 years. Studies conduct-
ed in the west have suggested that the probability
of being diagnosed with a high Gleason score
increases with increasing age?. However, such an
age-related association was not observed in this
research. Furthermore, the results of previous
research carried out in Aga Khan University Hospital
found Gleason score 7 to be the most common
score in their study at the time of diagnosis®. How-
ever, there is no recent data available in the study
population fo compare and evaluate the possible
causes of finding higher scores at the time of diag-
nosis. Possible reasons for this could be the rapid
urbanization, changes in lifestyle, or exposure fo
carcinogenic substances, which lead to the
disease occurring at an earlier age, and hence by
the time of diagnosis, the disease has progressed to
its later stages. Early pre-prostate-specific antigen
(PSA) screening i.e., screening at or before 50 years
of age, has been proven to be very helpful in
predicting the diagnosis of advanced-stage
prostate cancer later in life, therefore, it may be
suggested that the screening processes for prostate
cancer should be started earlier than that prac-
ficed now?.

One limitation of this study was that since this was a
single-centre study, the data was not represento-
tive of the entire region. Furthermore, there is a lack
of awareness about prostatic diseases in the gener-
al population, as proposed by a recent study
conducted in Karachi, which reports that as much
as 64% of men aged 45 and above were unaware
of prostatic diseases and approximately 85% of
them were not screened®. Therefore, patients may
not be aware of these prevention practices and fail
to consult a physician when the disease is at its initial
stage. In this way, a large number of cases of
prostatic diseases may either remain undiscovered
or only become apparent when the disease has
progressed into its late stage. This not only leads to
poor prognosis, but it also means that many subclin-
ical cases would be missed in this study sample.
There is a dire need for awareness among the

PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2021, VOL. 10 (01)



public regarding prostate health as well as the
need for early screening practices so that diagnosis
can be made before the disease progresses to an
advanced stage. Additionally, more multicentre
studies in Karachi and at the national level are
needed to find out the frequency of prostatic
diseases in our population®.

CONCLUSION

In this study, a higher prevalence of benign prostat-
ic hyperplasia (88.9%) was observed as compared
to the other prostatic diseases and it was seen to be
most frequently diagnosed between the ages 61-70
years. Adenocarcinoma of the prostate, although
less common overall (10.4%), was frequently of
higher grade (Gleason score 8-10) and diagnosed
in the age group of 51-60 years. An increasing frend
in the number of prostatic diseases diagnosed each
year was observed, most notably in cases of benign
prostatic hyperplasia.
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ABSTRACT

Background: Glycation causes severe damage to the protein structure, instigating different diseases like
cataracts, nephropathy, vasculopathy, retinopathy, atherosclerosis, neurodegenerative disease, diabetes,
and age-dependent complications. Formaldehyde, a pollutant present in human habitation, is produced
endogenously or exogenously during cooking or incinerating wood, paints, furniture, chipboards, fabric etc.
Its higher concentrations can cause cell damage that promotes the formation of DNA/Protein cross-links.
The present study aimed to evaluate the glycating effects of formaldehyde on hen egg white lysozyme in
comparison with known glycating agent D-ribose.

Methods: In this, in-vitro study, hen egg white lysozyme (HEWL) glycation with different concentrations of
formaldehyde (0.25mM, 0.5mM, TmM and 2mM) and D-ribose (0.01mM, 0.05mM, 0.1mM and 0.5mM) was
examined using two different experimental conditions: concentration and time duration. Further cross-linking
of protein was also analysed using SDS-PAGE technique.

Results: Glycation of HEWL freated with formaldehyde increased with increasing concentrations (0.25mM,
0.5mM, TmM and 2mM) and time duration (1, 3, 7 and 15 days). Cross linking of HEWL showed visible
glycation at 2mM concentration. Cross-linked HEWL products gave dimer at 0.25mM and 0.5mM and trimers
at TmM and 2mMat 3, 7 and 15days. However, compared to formaldehyde, D-ribose glycation at different
concenfrations (0.01mM, 0.05mM, 0.1mM and 0.5mM) did not show the prominent cross linking of protein.

Conclusion: Formaldehyde was found to be a more potent glycating agent compared fo D-ribose.
Compared to D-ribose, formaldehyde can produce protein misfolding and can be used in clinical research
to establish the role of formaldehyde in patients with diseases.

Keywords: Formaldehyde; D-Ribose; Lysozyme; SDS PAGE.
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INTRODUCTION

Glycation is a general term that covers the progres-
sion of complex and unconstrained responses
between sugars and amino protfein groups produc-
ing Schiff bases', which are being rearranged and
form Amadori products. This product is stable and
degraded to highly reactive dicarbonyl com-
pounds, which can interact with sulfhydryl, amino
and guanidine groups of protein to generate

PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2021, VOL. 10 (01)

cross-linked product called advanced glycation
end products (AGEs)?, linked to pathophysiological
complications, such as cataracts, nephropathy,
vasculopathy, retinopathy, atherosclerosis and
neurodegenerative diseased.

Among the protein glycation, hen egg white
lysozyme (HEWL) has attracted the greatest
concern and interest because HEWL is structurally
like human lysozyme, and in vitro fibrils derived via
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HEWL are comparable to fibrils produced in
patientst. The ability of HEWL fibrils to cause apopto-
sis in neuroblastoma cells enhances the HEWL a
reasonable model to examine the amyloid devel-
opment in vitro®. Possible glycation sites of HEWL are
the a-amino group at N-terminus, also the lysine or
hydroxylysine residue group®. Some research has
shown the inclusion of specific proteins in the devel-
opment of AGEs and correlated with amyloid
formation’. In view of the above data and its role in
the regular immune system, we choose HEWL to
inspect the glycation effects.

D-ribose, a glycating agent, and reducing mono-
saccharide, is predominantly active in protein
glycation, leading to the production of AGEs?,
which leads to cell dysfunction and death?’. It is
present in every living cell and is a key component
of many biomolecules that play an important role in
metabolism'®. Research shows that glycation with
D-ribose produces AGEs faster than glucose glyca-
fion, which takes a longer fime''.

Formaldehyde (FA), a product of cell metabolism, is
naturally present in human habitation along with its
endogenous production, we are also exposed fo FA
exogenously during cooking, incinerating wood,
paints, furniture, chipboards, fabric etc. FA can
cause tau protein misfolding and globular aggre-
gation that is harmful to hippocampal neurons'?. It
may also be exposed to certain neurodegenerative
diseases’. FA at 1TmM, increases apoptotic activity
and reduces mitosis in fumour cells and endothelial
cultured cells, while its high concentration of
approximately 10mM causes cell damage and
necrotic cell deaths' and leads to the formation of
cross-links between DNA and Protein, which cause
damage to DNA. It is also considered a cross linking
agent and can respond with thiol and amino
groups of various proteins, which can lead to
protein polymerization's.

HEWL along with sugars has the capacity to gener-
ate cross-linking oligomers. Our examination com-
pared the characteristics of lysozyme ribosylation
with those of FA in vitro glycation, to determine the
potential for aggregate and polymer formation. This
study can be beneficial to understand the impacts
of FA glycation on the structure of HEWL, its cross
linking of protein and its effect on human health.
This study aimed to evaluate the glycating effects
of formaldehyde at 37°C on HEWL at pH 7.4 in com-
parison with known glycating agent D-ribose.

METHODS

In this in-vitro study Hen egg white lysozyme (HEWL)

Faizan-ul-Hassan Naqgvi, Umaira Zakir, Rizma Khan

(10mg/ml) was added in 0.1M sodium phosphate
buffer of pH 7.4 at 37°C for 1, 3, 7, and 15 days in the
presence and absence of 0.01mM, 0.05mM, 0.1TmM
and 0.5mM D-ribose. To prevent bacterial growth,
sodium azide (1mM) has been used and incubated
under sterile laboratory conditions. At certain times,
aliquots were withdrawn and stored at -20°C for
further analysis. In this research, native HEWL alone
incubated at 37°C in the absence of D-ribose is
used as a confrol.

Also, incubation of HEWL (10mg/ml) was carried out
in 0.1M sodium phosphate buffer (containing TmMm
sodium azide to prevent bacterial growth) in the
absence and presence of formaldehyde (FA) of
concenfratons: 0.25mM, 0.5mM, TmM and 2mM,
the reaction mixture was incubated at 37°C at
different time intervals (1, 3, 7, and 15 days). After
incubation Eppendorf tubes were removed and
reacted solutions were immediately placed at
-20°C for further evaluation. The corresponding
HEWL without FA was used as the control.

Glycation of HEWL with D-ribose and FA were
analysed using sodium dodecyl sulphate polyacryl-
amide gel electrophoresis (SDS-PAGE). Aliquots
collected at different time infervals were combined in
the ratio of 1:1 with sample-diluting buffer (SDB, 2X)
containing 10% SDS (4ml), bromophenol blue (few
crystals), p-mercaptoethanol (1ml), glycerol (2ml),
and fris-HCL (1M, 1.25ml). The Eppendorf tube
containing SDB sample was capsized capped and
boiled for 2 min in a water bath at 100°C. After heat
freatment, 10ul of the solution was loaded intfo a well
of prepared SDS PAGE gel (10%) and electrophoresis
was caried out with the help of mini-protean 3
system, Bio-Rad, Hercules, CA according to standard
Laemmli method'. For staining, Coomassie Brilliant
Blue G-250 (CBBG) was used and destaining was
accomplished with aqueous acetic acid/methanol
solution (100ml of acetic acid and 200 ml of methanol
per litre). The gel was scanned using a gel documen-
tation system (Uvitec, UK).

RESULTS

At first day incubation, the expression of HEWL did
not change when the concentration of FA
increased compared to the control on SDS-PAGE
(Figure 1a). When HEWL was incubated with FA for
3, 7 and 15 days and compared with the control,
increased expression of HEWL products were
observed (Figure 1b-d), and more prominent glyca-
fion was seen at 15 days of incubation (Figure 1b-d),
proving the glycating effect of FA increases with the
increase in days.
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Figure 1: (a) 10% SDS PAGE of the product of Hen egg white lysozyme (HEWL) incubated with different
concentration of formaldehyde(FA) (0.25mM, 0.5mM, TmM and 2mM) at 37°C for 1 day (b) 3 days (c)
7 days. (d) 15 days.

Moreover, cross linking of HEWL increased with the at the high molecular weight. The presence of cross

increase of concentration as well as incubation linking products increased from 0.25mM - 2mM over
days compared fo confrol (Figure 2a-d), a more fime (Figure 2a-d). The only dimer was observed at
visible glycation was noted at 2mM concentration. 0.25mM and 0.5mM (Figure 2a-b), but when the

Cross-linked HEWL products represented dimer and concenftration increases to TmM and 2mM, trimers
frimer of HEWL compared to the size of un-glycated were also seen at 3, 7 and 15 days (Figure 2c-d).
HEWL (~14 K Da) and these products were observed
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Figure 2: (a-d) 10% SDS PAGE of the product of Hen egg white lysozyme (HEWL) incubated with formaldehyde
(FA) 0.25mM, 0.5mM, TmM, 2mMfor 1, 3, 7, and 15 days at 37°C.
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HEWL was treated at 37°C during 1, 3, 7 and 15 days
at different concentrations of D-ribose. The results
show that the expression of HEWL does not change
on first day when the concentration of D-ribose
increases compared to the control (Figure 3a). With
3 days of incubation, protein glycation increases

Faizan-ul-Hassan Naqgvi, Umaira Zakir, Rizma Khan

incubation, more prominent glycatfion was seen
only at 0.5mM D-ribose concentration (Figure 3c).
Moreover, the cross-linking in HEWL increases with
the increase in the concentration of D-ribose
compared to the control af 15 days of incubation
(Figure 3d), proving that glycation of HEWL with

with the increase of concentration, but no D-ribose increases with the increase of days.
significant change occurs (Figure 3b). At 7 days of
@ BTTE
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Figure 3: (a) 10% SDS PAGE of the product of Hen egg white lysozyme (HEWL) incubated with different
concentration of D-Ribose (0.01mM, 0.05mM, 0.1mM and 0.5mM) at 37°C for 1 day. (b) 3 days. (c) 7 days.

(d) 15 days.

The increase of concentration (0.05-0.5mM) of
D-ribose, cross linking of HEWL increases while at

0.0lmM concentration no significant change has
been observed (Figure 4a-d).
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Figure 4: (a-d) 10% SDS PAGE of the product of Hen egg white lysozyme (HEWL) incubated with D-Ribose
at 0.01mM, 0.05mM, 0.1mM, 0.5mM for 1, 3, 7, and 15 days at 37°C.
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DISCUSSION

Disordered proteins, have previously been report-
ed, and are involved in complicated disorders like
cancer, cardiovascular disease'’, neurodegenera-
five diseases'®, or diabetes’. Previously research
shows that formaldehyde (FA) of different concen-
frations (FA = 0.ImM) when reacted with BSA
protfein, results in the neuronal cell lines (SH-SY5Y)
being cytotoxic®. Another study revealed that BSA
glycation with ribose sugar leads to the production
of advanced glycation end products (AGEs), which
also results in the neuroblast cells cytotoxicity?'.

To examine either glycation was faster with FA or
D-ribose, we separately incubated HEWL with differ-
ent concentrations of FA and D-ribose and anal-
ysed the results using SDS-PAGE. Formaldehyde is a
known pollutant present in human habitation, exog-
enous exposure of FA is motor vehicle exhaust,
power plants, pefroleum refineries, cooking opero-
fions, incinerating wood burning, paints, furniture,
chipboard, fabric, smoke etc. so it proven that
humans are continuously exposed fo FA. Along with
its exogenous exposure, it is also endogenously
produced as a metabolic by-product. The safe
concentration of formaldehyde exposure is 0.1
mg/m® 2, but a survey showed that its concentro-
fion in home and workplaces exceed the above
guideline value®, that are responsible to increase
the risk of various diseases. Under the highlights of
the previous study, we designed our goal o find out
the glycating effects of FA and D-ribose at the
different concentrations on lysozyme and their
cross-linked product. In the first part of our, study
HEWL was incubated at 37°C for 1, 3, 7 and 15 days
with different FA concentrations. With the passage
of days (1-15days incubation), high molecular HEWL
products were formed, showed that the glycating
effect of FA increases with the increase of days. In
Addition, at 37°C, HEWL was incubated at different
FA concentrations for different intervals. It was
observed that with the increase of FA concentro-
fion (0.25-2mM), cross-linking of HEWL increased
and more prominent glycatfion was observed at
2mM concentration.

However, in the second part, HEWL was incubated
at 37°C for 1, 3, 7 and 15 days at various concentro-
fions of D-ribose. The study results illustrated that
glycation of HEWL with D-ribose increases with
concentration and fime dependent manner.
D-ribose is a monosaccharide that is naturally
present in the mitochondria of cells that is responsi-
ble for energy production?. In the healthy individu-
al, the concentration of D-ribose in cerebrospinal
fluid and blood are 0.01-0.1mM?%. To the best of our
knowledge, we ftreated HEWL with different
concentrations of D-ribose for various intervals. Out
of these, three concentrations of D-ribose are
normal in a range that is present in healthy individu-
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als, but the 0.5mM is increased concentration than
normal and we had compared the glycating effect
of all these concenfrations. We also found that at
the concentration of 0.01mM D-ribose, the structure
of the HEWL does not change compared to the
control. While the cross-linking of HEWL at 0.05mM,
0.1mM and 0.5mM increase with the time of glyco-
fion compared to the control. Our result indicated
that cross linking of HEWL was more prominent at
0.5mM concentration of D-ribose sugar, which
further proved that an increase of concentration of
D-ribose directly increased the glycating effects on
lysozyme and its dimers and trimers?s.

In the comparison of the glycating effects of both
FA and D-ribose at its physiological concentrations,
it has beenproved that polymerization of HEWL
increases with the concentration and time depen-
dent manner and FA was more reactive glycating
agent than D-ribose. FA at its physiological concen-
frations of 0.5mM and TmM also showed glycation,
which was more prominent at 2mM. During glyca-
tion, 2-fold increase expression of HEWL was
observed at 2mM FA concentration. However,
HEWL bands incubated with D-ribose was not as
prominently observed as HEWL incubated with FA
under similar conditions. In this study, we found that
compared to FA, D-ribose did not show the promi-
nent polymerization of protein. These findings
concluded that HEWL is more prone to FA glycation
compared with D-ribose. In addition to the above
results, this research will be beneficial to understand
the impacts of FA glycation on the structure of HEWL
as well as its results in cross linking of protein. More-
over, this study will be beneficial for future studies,
which will help in pre-clinical and clinical research
fo establish the role of FA in patients with diabetes
and neurodegenerative diseases.

CONCLUSION

The glycation promoted the cross linking of HEWL.
Compared to D-ribose, FA is a potent glycating
agent, can produce protein misfolding and
cross-link HEWL product, as observed by SDS-PAGE.
FA showed more glycation of HEWL with the
increasing concenfration and days of incubation,
compared to D-ribose.
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ABSTRACT

Background: Lumbar Spinal stenosis is the narrowing of the spinal canal at any lumber level. Lumbar spinal
stenosis has multiple severities and both conservative and operative treatment options. The objective of the
current study was to compare the results of operative and conservative approaches in spinal stenosis
freatment.

Methods: This cross-sectional study was conducted from January 2019 to June 2019. The data was collected
from different hospitals in Lahore (lttefag, General, Jinnah, and Hameed Latif). Participants (n=121) of both
genders, pre-diagnosed with Lumbar spinal stenosis and symptoms history of 10 weeks (confirmed on
imaging) were included. Interventions were decompressive surgery and conventfional conservative
management. The outcome measures were body pain, functional activities, and the Oswestry Disability
Index. An independent sample t-test was used to compare the results between the two groups. A p< 0.05
was considered statistically significant.

Results: The patients undergoing surgery had statistically significant (p=0.00) advantages of surgery
compared fo the non-surgical group af 3 months. The 25(36%) of patients remained the same after
conservative treatment with 51(72%) having pain radiation and 47(66%) with neurological deficit. The effect
of freatment for body pain was 7.8 (95%Cl, 8.6, 6.9), physical function =1.3 (95%Cl, 0.6, —=2.2), and Oswestry
Disability Index was —=3.4 (95%Cl, 2.7, —4.1).

Conclusion: Patients who had surgery of spinal stenosis showed marked improvements in body pains,
functional activities, and Oswestry disability index compared to conservatively tfreated. Patients, health care
providers, and other stakeholders may get benefit from the findings of this study.
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NTRODUCTION

Lumbar Spinal stenosis is the narrowing of the spinal
canal at any lumber level. This narrowing causes
unrestricted pressure on peripheral nerves and
spinal cord' which in turn results in excruciating
pain, numbness, and lower limb weakness?. Patients
with lumbar spinal stenosis most often have lower
back pain radiating into the leg, and these symp-
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tfoms appear while walking. This pathology is degen-
eratfive and severely compromises normal function-
al activities, the ability to walk normally, and
ultimately compromises the quality of lifes.

Lumbar spinal stenosis has a wide range of freat-
ment options because the disease has many levels
of severities*. A comprehensive physical examina-
fion, physical manipulations, radiographic studies
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and imaging are of utmost importance in making
clinical diagnosis®. At present, conservative man-
agement i.e. an important initial step in managing
lumbar spinal stenosis, can give temporary relief for
a short period of time?¢. Physical therapy manage-
ment can help patients for up to six months or a
year, despite its increasing use in recent years, the
use of non-steroid anti-inflammatory medicines,
pain killers and corticosteroid injections prove to be
little beneficial’®. Lumbar spinal stenosis has been
labeled as are current indication for spine surgery in
patients older than 60 years of age. Indications for
spinal surgery seem to differ widely depending on
the severity of symptoms. Patients having spinal
stenosis usually are asymptomatic on radiographs,
therefore careful screening of patients is an espe-
cially important and clinical correlation between
radiographic findings and symptoms plays a key
role in management?10,

At present, patients with spinal stenosis have both
surgical and non-surgical freatments available. The
choice of surgical treatment depends on the
patient’s quality of life and severity of stenosisé!,
whereas non-surgical conservative treatment s
usually done to relieve major clinical symptoms of
instability caused by degeneration, although it
provides temporary relief to the patients. It can be
complicated to decide which treatment is better
than other'?'3, Spinal surgery to freat spinal stenosis
has been used extensively for the past few
decades, therefore there are mulliple complex
surgical procedures'. The procedure of laminecto-
my fto decompress neural structures has been
increased in addition to lumbar fusion. This has
reduced the risk of instability and deformity later in
life. Lumbar fusion surgery is another surgical proce-
dure, which is widely used now a day's.

However, it is very difficult to compare and
conclude between these freatments because the
diagnosis and freatment options are very intricate
and these are based on decisions relying on the
patient’s signs and symptoms, radiological findings,
and comorbidities in every patient. The clinical
guidelines of North American Spine Society (NASS)
in 2008'¢ described that no intervention for lumbar
spinal stenosis is beneficial in improving a patient’s
condition due to the natural disease history and
also decompression surgery is more effective than
other interventions in patients having moderate to
severe symptoms of lumbar spinal stenosis'’.

Surgery for lumbar spinal stenosis has been more
effective as compared to conservative treatment,
but up to the researcher's knowledge, no such
comparative studies have been done in Pakistan for
the management of spinal stenosis. Therefore, this
study aimed to compare the results of different opera-
five and conservative approaches in the manage-
ment and freatment of lumbar spinal stenosis.

Faiza Sharif, Ashfag Ahmad, Syed Amir Gilani

METHODS

This cross-sectional study was conducted from
January 2019 to June 2019. The data was collected
from different hospitals in Lahore (Ittefag, Generdal,
Jinnah, and Hameed Latif) and compiled at the
University of Lahore. The ethical review board of
faculty of allied health sciences, University of Lahore
approved the study. The study used a non-probabil-
ity convenient sampling technique and a total of
121 participants of both genders, with neurogenic
claudication of radiating pain in legs for at least 10
weeks were included in the study. Each patient
signed informed consent. The radiographic findings
also confirmed the diagnosis of spinal stenosis at
one or multiple levels. The total sample was deter-
mined using the following equation, which kept the
error margin equivalent to 5% and the significance
level equal to 95%. Sample size calculation in the
World Health Organization (WHO) edition 2.0.21 of
the health studies by using 95% significance level,
1.76% population proportion and 5% expected
margin of error'4. Patients with ankylosing spondlylitis,
spinal tumors, cauda equina and lumbar instability
sympfoms were excluded. The conservative man-
agement options were physical therapy, chiroprac-
fic, Nonsteroidal anti-inflammatory drugs (NSAIDs),
epidural injections and analgesics.

The surgical procedure was posterior decompres-
sive laminectomy and non-surgical procedure was
“conventional care”, which included physical
therapy, patient education, and a home exercise
plan with the administration of NSAIDs if tolerated
by the patients. The outcome measures were Short
form survey (SF-36) body pain, functional activities
and the Oswestry disability index measured at 3
months. The difference in the mean values changes
from baseline between operative and conservative
freatment groups. The SF-36 scores have a range of
0-100, with lower scores demonstrate more severe
symptoms; the Oswestry Disability Index ranges from
0-100, with higher scores indicates higher severe
symptoms. Treatment comparisons were made at
the designated follow uptime. Data was collected
through standard questionnaires 3 months after
freatment of surgical and conservative treatments
and SPSS (Software Statistical Package for Social
Science) version 24.0 was used as a statistical tool.
An independent sample t-test was used to com-
pare the treatment results between surgical and
conservative groups. A p< 0.05 was considered
statistically significant.

RESULTS

A total of 121 participants were divided into two
groups, surgical group (50) and conservative
non-surgical group (71). Most of the patients in both
groups were males 50(70%). The mean age (SD) of
surgical group was 64.7 years and the conservative
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group was 67.6 years with a mean body mass index
(BMI) of 29.6 and 28.4 respectively. In both groups,
patients had comorbid diseases like hypertension,
diabetes, and osteoarthritis. Patients were unable to
perform straight leg raise and pain radiating
tfowards leg with 42(84%) positive Straight Leg Raise
(SLR) and 47(94%) pseudoclaudication experi-
enced surgery later. Since, n=61(86%) of the

The Operative versus Conservative Approaches in the Management and Treatment of Lumbar Spinal Stenosis

patients in the operafive group had severe symp-
toms of lumbar spinal stenosis. The most common
site for spinal stenosis was L4-L5. Interventions were
posterior decompressive surgery and conventional
conservative management. The outcome mea-
sures (Table 1) were body pain, functional activities
and the Oswestry disability index measured 3
months after either freatment.

Table 1: Characteristics of patients describes the demographic details and comorbidities of the patients

at baseline.
Treatment Received

Characteristics (%g:;%t)ze Co(r:}s:;:)a%f ve
Mean age 64.7 67.6
Males 35(70) 50(70)
Marital status (married) 44(88) 66(92)
Work status
Full/part time 8(16) 7(10)
Retired 38(76) 55(78)
Disabled 3(6) 6(8)
Others 1(2) 3(4)
Body mass index (BMI)kg/m? 29.6 28.4
Comorbidities
Hypertension 33 (66) 61(86)
Diabetes 11(22) 9(13)
Osteoporosis 6(12) 1(4)
Time since most recent pain>10 weeks 36(72) 44(62)
Satisfaction with symptoms - very satisfied 39(78) 48(68)
Ovutcome
Getting improved 43(86) 41(57)
Staying about the same 5(10) 25(36)
Getting worse 2(4) 5(7)
Pseudoclaudication if any 47(94) 38(54)
SLR or Femoral Tension 42(84) 33(47)
Pain radiation — any 45(90) 51(72)
Any Neurological Deficit 43(86) 47(66)
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Both groups had almost the same age group i.e.,
64.7 and 67.6 respectively (Table 1) with a greater
number of male patients in both groups. The
patients receiving surgical freatments had severe
pain, poor function and disability compared to the
conservative group. Patients who had surgery were
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more safisfied with the improvement of their signs
and symptoms when compared with the
non-operative group. Level of stenosis among
operative and conservative groups is shown in
Figure 1.
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Figure 1: Level of stenosis among operative freatment group and conservative treatment group.

The mean time for lumbar surgery was 110 minutes.
No significant difference was seen in the
infraoperative complications. The most common
postoperative complication was dural tear 5(10%).
Intfra-operative complications of aspiration, nerve

Table 2: Operative procedure and complications.

root injury, vascular injury or surgical procedure at
the wrong site were not reported. For 8 weeks
post-operatively; (Table 2) none of the bone graft
complications, leakage of CSF, nerve root injury,
cauda equina injury were reported.

Procedure n=50
Posterior Decompression laminectomy 44(88%)
Surgery time 110 mins
Laminectomy level
L2-L3 1(2%)
L3-L4 7(14%)
L4-L5 41(82%)
L5-S1 1(2%)
Post-operative mortality (death within 3 months of the surgery) 0(0%)
Intra-operative complications
Dural tear/leakage of spinal fluid 5(10%)
Other 1(2%)
None 44(88%)
Post-operative complications
Wound hematoma 1(2%)
Wound infection 1(2%)
Others 4(8%)
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Surgical patients had statistically significant effects
in treatment than the conservative group for all
outcome measures (Bodily Pain, Physical Function,
and Oswestry Disability Index) (Table 3). Patients’

The Operative versus Conservative Approaches in the Management and Treatment of Lumbar Spinal Stenosis

affer 3 months postoperatively indicate major
improvement in operafive group as compared fo
the conservative group (p=<0.001).

Table 3: Analysis of outcome measures after 3 months of tfreatments received.

Outcome Measures Operative Conservative Effect of Treatment P-
(n=50) (n=71) (95%Cl) Valve
SF-36 Bodily Pain (BP) (0-100) 23.2+23 15.4£22 7.8(8.6, 6.9) 0.00
SF-36 Physical Function (PF) (0-100) 16.2+ 2.3 17.6£ 2.2 -1.3(-0.6, —2.2) 0.001
OSW@(%%E'?S_?‘(%Y) Indiex -161£1.9 | -127:1.8 ~3.4(-2.7, -4.1) 0.00
DISCUSSION any instability respond to conservative treatment

The results of the present study showed that surgery
is more effective than conservative management
for spinal stenosis. These results are similar to a study
carried out by A Delitto et al. which concluded
surgery as a more effective freatment in terms of
improvement in pain and physical function 4 years
post-operatively'?. Another randomized confrolled
frial was done to find the long-term results of lumbar
spinal surgery which showed better results in pain
reduction and function improvement postopera-
fively?.

However, a systematic review conducted by Zaina
et al. concluded that it is not clear which freatment
is better than the other in spinal stenosis manage-
ment and surgical freatment, more over surgery has
many side effects than conservative treatment. The
above study results are in contrast to the current
study?'. Similarly, Masakazu and Minetama et al.
conducted a study fo find out the long-term com-
parative effects of surgical and conservative treat-
ments for spinal stenosis and found out that there is
no significant difference between both groups in all
outcome measures except physical function 2223,

Contrary to our study, Patel et al. found a significant
role of conservative managements currently used o
freat lumbar spinal stenosis. The conservative thero-
pies having positive results include minimal invasive
decompression and spinal cord stimulation. Drugs
used to freat lumbar spinal stenosis such as systemic
prostaglandin analogs and epidural drugs such as
calcitonin showed early results but need further evalu-
ation for clinical use?. Another contrasting study of this
study was done by Oka et al. which compared the
effectiveness of different conservative treatments
(oharmacology, exercise, and acupuncture. They
concluded that acupuncture is more effective than
physical exercise and pharmacological freatment for
lumbar spinal stenosis?.

However Jung et al. concluded in a prospective
study that patients of lumbar spinal stenosis without
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and reported less pain and more functional
improvement through 1 year as compared to surgi-
cal treatment?.

In lumbar spinal stenosis patients without instability,
non-surgical freatment resulted in less pain improve-
ment and functional recovery through 1 year. The
limitations of this study were the small sample size
and the follow-up time was also short. It is recom-
mended to conduct more studies on a larger scale
with a large sample size and follow-up time up to 4
years postoperatively to see the long terms advan-
tages of surgical and conservative freatments for
spinal stenosis.

Studies with detailed protocols and descriptions of
non-surgical treatments are lacking in the literature.
Research into treatment for lumbar spinal stenosis
may be much improved by the development of
standard diagnostic criteria and clinical outcomes.
Most likely, the highest cost-effectiveness would be
achieved, if the patient could be correctly selected
for one or the other treatment option, which
warrants further research on the identification of
predictive factors for freatment success.

CONCLUSION

Surgical approaches have marked effects com-
pared to conservative approaches in the tfreatment
and management of Lumbar spinal stenosis.
Patients who had surgery showed significant
improvements in body pains, functional activities
and the Oswestry disability index than patients who
were treated conservatively. Patients, health care
providers and other stakeholders would benefit
from the findings of this study.
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ABSTRACT

Background: Insulin resistance, a major pathogenic factor in Gestational Diabetes Mellitus (GDM), has an
inverse correlation with adiponectin; therefore, the role of adiponectin in the pathogenesis of GDM has
been suggested. The study aimed to determine mean adiponectin levels and the frequency of
hypoadiponectinemia in patients with GDM.

Methods: The study was carried out at Dr. Ziauddin University Hospital, Karachi from June 2016 to December
2017. A total of 99 women of age group 15-45 years diagnosed with GDM on Oral Glucose Tolerance Test
(OGTT) at 24-28 weeks of gestations were included in the study. Patient’'s data was recorded on proposed
proforma, regarding age, gestational age, parity, ethnicity, Body Mass Index (BMI). Serum samples for
quantitative estimation of Adiponectin were collected while performing OGTT and were analyzed on
Immunoassay in conjunction with control materials. MeantStd. was calculated for quantitative variables.
Percentages and frequencies were calculated for categorical variables. For significant differences
between categories, an independent t-test and Chi-square test were used.

Results: High frequency of hypoadiponectinemia was observed in GDM women with mean adiponectin
levels of 6.90+2.86 ug/ml (95%Cl: 6.33 to 7.47). Out of 99 GDM women, 91(91.92%) had hypoadiponectinemia
while 8(8.08%) had normal Adiponectin levels. A significant (p=0.05) association was found between BMI
and hypoadiponectinemia.

Conclusion: In the majority of GDM females, hypoadiponectinemia was observed. The high frequency of
hypoadiponectinemia suggests further large-scale studies, are warranted to ascertain the diagnostic
accuracy of adiponectin as a potential biomarker for GDM.
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INTRODUCTION

Pregnancy is a physiological state, which often
leads to the development of certain metabolic
complications. Gestational Diabetes Mellitus (GDM)
is at present the most commonly diagnosed
metabolic disorder in pregnant women. GDM is
defined as "any degree of glucose intolerance with
onset or first recognition during pregnancy” '. The
frequency of GDM is increasing worldwide with a

higher frequency among the Asian population?. A
study done in Pakistan reported the frequency of
patients diagnosed as GDM on the Glucose
Tolerance Test as 26.3% 3. According to a study,
mean adiponectin levels of 5.43+2.28 were found in
patients diagnosed with GDM and was proved
lower when compared to patients without GDM'.

Gestational Diabetes Mellitus usually develops in the
second trimester of pregnancy due to increased
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insulin resistance and insufficient B-cell compensation.
Different diabetogenic hormones secreted from the
placenta such as placental lactogen, growth
hormone, corticotrophin-releasing hormone and
progesterone lead to insulin resistance and thus
women whose pancreatic function is not ample fo
produce sufficient quantities of supplementary insulin
to overcome this insulin resistance produced during
pregnancy by alterafions in diabetogenic hormones
develop Gestational Diabetes. Existing data suggest
that p-cell insufficiency and pregnancy-induced
insulin resistance in GDM can result from various
factors including obesity,  inflammation  and
autoimmune diseases*.

Advanced maternal age, obesity, high parity, family
history of GDM, or type 2 Diabetes Melitus are
different risk factors associated with GDM.?? Oral
Glucose Tolerance Test (OGTT) is the gold standard for
diagnosis of GDM. Several criteric have been
proposed to date for the diagnosis of GDM and
guidelines vary among different countries®. Early
screening and diagnosis of GDM is important to avoid
neonatal complications as neonatal hypoglycemia,
macrosomia, etc. Preeclampsia, increased chances
of cesarean section and type 2 diabetes mellitus are
among the maternal complicationss.

Nutrition counseling and diet therapy are helpful in
the management of GDM. If target glucose levels
are not achieved with diet therapy alone,
pharmacotherapy is indicated’. Adipose tissue is an
important endocrine and metabolically active
organ. It secretes various types of adipokines
including leptin, adiponectin, resistin, visfatin, and
omentin, etc. Adiponectin is a protein hormone
and has many functions in the body like
enhancement of insulin sensitivity, inflammation
resolution and vasculature protection®. According
to a study, adiponectin levels differ among different
ethnicities’.

Adiponectin has a role in process of metabolism of
glucose in pregnancy, its levels decrease in
pregnancy and are correlated with increased
insulin resistance. Although the association of
hypoadiponectinemia with GDM is well established
as reported in a study, which showed adiponectin
levels were significantly decreased in GDM'?, yet it
was required to study, its significance in our
population because of genetic variations exists
among different ethnicities. If such a relationship is
also found in our patients with GDM, this could be
used as a potential biomarker to predict GDM in
early pregnancy and hence, appropriate
therapeutic interventions and lifestyle modifications
can be used to prevent the GDM and its
complications. This study aimed to determine mean
adiponectin  levels and the frequency of
hypoadiponectinemia in patients with Gestational
Diabetes Mellitus (GDM).
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METHODS

This study was a cross-sectional study conducted
from June 2016 to December 2017 in the depart-
ment of Chemical Pathology at Dr. Ziauddin Hospi-
tal, North Nazimabad, Karachi, Pakistan. This study
included ninety-nine pregnant females aged 15-45
years diagnosed as GDM by Oral Glucose Toler-
ance Test (OGTT) between 24 to 28 weeks of gesto-
fion. Non-probability consecutive sampling was
done. The ethical approval was taken from the
Ethical Review Committee (1541019SRPAT) of the
Hospital. All women were given information about
the purpose of the study and consent was taken.
Participant socio-demographic information includ-
ing age, parity, and ethnicity were collected
through inferviews. The gestational week was
estimated according to the Last Menstrual Period
(LMP). The weight of the participant was measured
on a digital weighing scale in kilograms. Standing
body height was taken by height scale, Body Mass
Index (BMI) was calculated (weight in kg/height in
m?), and the questionnaire was filled. The diagnosis
of GDM was made on OGTT when any of plasma
glucose levels (measured Fasting= 92mg/dL, 1-hour
> 180mg/dL, 2-hour= 153mg/dL after 75gram oral
glucose load) are met or exceeded as per Ameri-
can Diabetes Association (ADA) guidelines'.
Hypoadiponectinemia was labeled with Adiponec-
tin levels below12.4 ug/mil2.

Women with hypertension, GDM history in a
previous pregnancy, known case of Diabetes
Melliitus (type 1 and 2), family history of Diabetes
Mellitus, and evidence of twin pregnancy on
ulfrasound, evidence of Polycystic Ovary Syndrome
on ultrasound, smoker, and history of use of
corticosteroids during last 6 months were excluded
from the study. Blood samples for laboratory
measurement of Adiponectin were drawn in a
serum separating tube during the OGTT. The blood
samples labeled were sent to the Chemical
Pathology department and centrifuged and the
sample was transferred to aliquot and frozen at
-70°C until testing of adiponectin was analyzed on
Immunoassay. Internal quality control materials
were used for quality control of the process.

Data was organized and entered on SPSS version
22. Results of quantitative variables as age,
gestational age, BMI and serum adiponectin levels
were shown as mean and standard deviation.
Results of categorical data like parity, ethnicity, and
hypoadiponectinemia were expressed as d
percentage (%). The rest of the potential effect
modifiers as gestational age, age, BMI, ethnicity,
parity were controlled through stratification. The
student’s t-test and ANNOVA was applied
post-stratification for the quantitative outcome (i.e.
serum adiponectin levels) and the Chi-square test
was applied for the qualitative outcome (i.e.
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hypoadiponectinemia). The result was considered RESULTS

stafistically significant with a p-value <0.05.
The descriptive statistics of patients are shown in
Table 1. Mean Adiponectin levels in patients with
GDM were 6.90£2.86 pg/ml (95%Cl: 6.33 to 7.47).

Table 1: Clinical statistics of the selected patients for the study.

Variables Mean Adiponectin
o -Value*
(Meant SD) SR n (%) Levels ug/mi A
All Patients - 99(100) 6.90+£2.86 -
15-25 16(16.2) 6.80£3.28
Age (Years) (30.0+4.9) 26-35 74(74.7) 6.79+2.67 0.518
36-45 9(9.1) 7.9543.71
Gestational Age (Weeks) 24-25 38(38.4) 7.00+2.95 0.779
(25.40£0.82) 25 61(61.6) 6.83+2.84 '
Normal
88'50'2.4'21 24(24.2) 7.59+3.63
B%"i(;(fs/ ';1;) E’zes'fgj'% 38(38.4) 7.37+2.88 0.043
(28.9715. ' 37(37.4) 5.98+2.02
Obese
(>30)
Nulliparous 23(23.2) 6.57+2.71
Parity Primiparous 34(34.3) 6.67£2.99 0.556
Multiparous 42(42.4) 7.26+2.88
Balochi 3(3.0) 4.20+1.96
Muhaiir 30(30.3) 7.5142.94
. PUNjabi 30(30.3) 7.15+3.35
Ethnicity Pashtun 1(11.0) 5.90+1.75 0.322
Sariki 3(3.0) 6.26£2.15
Sindhi 22(22.2) 6.68£2.51

* p <0.05 considered significant
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The frequency of hypoadiponectinemia in patients

with GDM was 91.92% (?1/99) as shown in Figure 1.

100 91.92%
90
80
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&0
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Hypoadiponectinemia Frequency in GDM Patients

8.08%

Freguency

Figure 1: Frequency of hypoadiponectinemia in patients with gestational diabetes mellitus.

The maijority (74) of women belonged to the age
group of 26-35 years. Twenty-four (24.2%) women
had normal BMI, thirty-eight (38.3%) were
overweight and thirty-seven (37.3%) were obese.
Patients mainly belonged from Muhaijir (30.3%) and
Punjab (30.3%) ethnicity (Table 1).

Stratification analysis was performed and one way
ANNOVA and t-test was applied to compare mean
Adiponectin levels, which were not significant
among all age groups, gestational age groups,

ethnicity, and parity groups though mean
Adiponectin levels (Tablel) were low in obese
women as compared to normal and overweight
women.

No significant difference was found in the frequen-
cy of hypoadiponectinemia using CHI-square test
regarding age groups, gestational age, parity and
ethnicity groups (Table 2) while the frequency of
hypoadiponectinemia was high in obese cases
(p=0.05) (Figure 2).

Table 2: Frequency of hypoadiponectinemia in patients with gestational diabetes mellitus by age,

gestational age, parity and ethnicity.

. Hypoadiponectinemia
Variables Groups 7n p-Value* Chi-Square
(%) Positive Negative
Age (Years) 15-25 16(16.2) 15(93.8%) 1(6.3%)
26-35 74(74.7) 69(93.2%) 5(6.8%) 0.263 2.67
36-45 9(9.1) 7(77.8%) 2(22.2%)
Gestational 24-25 38(38.4) 35(92.1%) 3(7.9%)
Age (Weeks) >25 61(61.6) 56(91.8%) 5(8.2%) 0.957 0.003
Nulliparous | 23(23.2) 22(95.7%) 1(4.3%) 0.477 |48
Parity Primiparous 34(34.3) 32(94.1%) 2(5.9%) : :
Multiparous 42(42.4) 37(88.1%) 5(11.9%)
Balochi 3(3.0) 3(100%) 0(0%)
Muhaijir 30(30.3) 27(90%) 3(10%)
- Punjabi 30(30.3) 26(86.4%) 4(13.3%)
Ethnicity Pashtun 1(11.1) 11(100%) 0(0%) 0.680 3.15
Sariki 3(3.0) 3(100%) 0(0%)
Sindhi 22(22.2) 21(95.5%) 1(4.5%)

*p < 0.05 considered significant
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Occurence of hypoadiponectinemia in different BMI Groups
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Figure 2: Frequency of hypoadiponectinemia in various groups of BMI.

DISCUSSION

Among all pregnant females diagnosed with GDM
91.92% (921/99) had decreased Adiponectin levels
labeled as hypoadiponectinemia (when using a
cutoff value of <12.4ug/ml) compared to study
conducted by Chen et al. in 2012 which stated the
frequency of hypoadiponectinemia as 50.7% in
GDM patients (using a cutoff of <9 pg/ml). At the
cutoff of <9ug/ml, frequency of GDM in our study
was 80.80%, which is high in comparison with the
study done by Chen et al'®. Another study found
decreased concentrations of Adiponectin in
GDM™, In our study, mean adiponectin levels in
patients with GDM was 6.90+2.86ug/ml compared
to mean adiponectin levels of 7.06£3.69ug/ml. This
can be due fo ethnic variability, and genefic
control of the production, secretion and degrado-
tion of adiponectin®.

The mean age of pregnant females in our study, was
30+4.81 years whereas, a study done in India in 2016
showed the mean age of pregnant females with
GDM 28.9+ 3.64 years't. The mean gestational age
(weeks) was 25.40+0.82 compared to a study mean
gestational age was 27.1+0.6'%. This study showed a
significant difference (p value=0.043) in mean
adiponectin levels among BMI groups with lower
mean adiponectin levels in obese women which was
supported by a study also showing low levels in obese
women with GDM V7,

Years of research on adiponectin has emerged as a
sizeable factor in the pathogenesis of GDM that

may link insulin resistance and beta-cell dysfunc-
tion®?. Some studies found that low levels of
Adiponectin were linked with an increased risk of
developing GDM and may be utilized as a biomark-
er in the first frimester of pregnancy fo predict the
risk of developing GDM in pregnant females?-2,

Adiponectin levels vary among different ethnici-
fies?*2%, In our region, not much attenfion has been
paid to the assess frequency of hypoadiponectin-
emia in GDM. When compared among different
ethnicities in our population, serum adiponectin
levels varied and were comparatively lower in
Balochi subjects with mean adiponectin levels of
4.20£1.96ug/ml. In our study, which included GDM
patients from 24-28™ weeks of gestation, we found a
high frequency of hypoadiponectinemia in GDM,
making it a potentially good marker for screening of
GDM. On the other hand, adiponectin levels have
been shown to exhibit variation through different
frimesters of pregnancy'.

The limitations of my study were lack of multicenter
data collection, lack of information about
pre-pregnancy adiponectin concentrations, in the
first frimester of pregnancy and after delivery to
determine whether adiponectin concentrations
have returned to normal. Our study was a cross-sec-
tional study, therefore further large scale diagnostic
accuracy studies are required to be performed in
our population, to establish the sensitivity, specifici-
ty, Receiver Operating Characteristic (ROC) curve
so that areliable cutoff can be obtained for screen-
ing and diagnosing Gestational Diabetes Mellitus.
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We are quite opftimistic that advanced research
about the processes involved in the development
of insulin resistance during pregnancy and different
phenomena causing a decrease in adiponectin
levels in GDM will lead to proactive approaches to
improve the health of mothers and neonates in the
fimes to come.

CONCLUSION

The mean Adiponectin levels in women with GDM
was 6.90+2.86 ug/ml and 921.92% cases were having
hypoadiponectinemia. The findings suggest that a
decline in Adiponectin levels may play a part in the
development of insulin resistance in patients with
GDM.
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ABSTRACT

Background: Exodontia is one of the most frequently carried out procedures by a dental surgeon, mostly on
an oufpatient department basis. The reasons for performing exodontia include non-restorable teeth,
periodontal disease, dental frauma, impacted tooth, orthodontic freatment and toothache. Complications
in dental extraction are a commonly encountered problem in dental clinics. This knowledge can help dental
surgeons make extractions less invasive, tfraumatic and complicated, enabling quicker recovery of the
socket. The aim of this study was to recognize types, frequency and risk factors for complications after
exodontia.

Methods: This cross-sectional study enrolled patients who had exodontia done from July- September 2019,
visiting OPD of the Oral surgery department of Altamash Institute of Dental Medicine, Karachi. Risk factors
included demographic data, general health, past medical and dental history. Spearman’s correlation test
was used fo establish any relationship of variables with complications.

Results: The study patients (126) included 72 females (mean age 39.1+£13.39) and 54 males (mean age
41.1£14.93). The overall complications rate was found to be 7.1%, mainly arising from maxillary and
mandibular third molars. The most common complications encountered were Hemorrhage, Pain, and
Trismus. Increasing age and specific teeth extracted were associated with an increased risk for
complications. However, post-operative complications which were encountered most of them were minor
and handled on an outpatient department basis.

Conclusion: Frequency and risk factors for complications after exodontia were found low3 (37.5%). While
age and teeth extracted cannot be directly altered, these factors maybe indirectly modified, resulting in a
potential decrease of postoperative complications.
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INTRODUCTION mobility, a patient requiring dentures, dental

abscess, orthodontic treatment, impacted tooth

Exodontia, also known as dental extraction is a
procedure whereby one or more than one tooth is
extracted out of their sockets. There are many
reasons for the dental surgeon to perform exodon-
fia which includes severe dental pain, non-restor-
able tooth, periodontal disease, carious feeth,
dental trauma, retained deciduous teeth, increase
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and sometimes teeth associated with fumors'2.

Dental extraction can be performed using two
different approaches. First is called closed
extraction, where only dental forceps and elevators
are used to extract the teeth out of their sockets
with no elevation of the flap®. The second approach
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is called open extraction or surgical extraction
where the flap is raised surgically using a scalpel
and adjunctly bone is drilled using a hand piece
with forceps and elevators also being used*. Indica-
tions for both closed and open extractions are
different from the initial approach usually being
closed. Certain indications make open extractions
the first choice, which includes impacted feeth,
unusual root morphology, and dilacerations of root
tips along with ankylosed tooth, hypercementosis,
and teeth lying close to vital structures.

Exodontia, one of the commonest procedures
performed in dental practice, can be associated
with postoperative complications with significant
biological and social impact. Complications are
unfortunate events that tend to increase morbidity,
more than what would be expected from a specific
operative procedure in normal circumstances?.
Although they are uncommon, their happening
leads to a prolonged period of freatment, which is
uncomfortable for the patient as well as the dental
surgeon. Thus, careful attention to detail is required
which includes a detailed case history, routine
investigations; for example, radiographs and blood
tests are a core part of exodontic®.

Complications are part of almost every procedure
that a dental surgeon can perform but some proce-
dures are more prone to complications than others
are, exodonfia is one of them. Experienced dental
surgeons do anticipate and many ftimes are
prepared for such circumstances which if taken
care of before the procedure usually leads to an
uneventful procedure, no complications postoper-
atively, and no additional follow-ups for the
patients*.

So, preoperative assessment of unchangeable risk
factors includes age®¢, gender, medical history of
patients such as conditions associated with wound
healing problems (that is chronic hepatitis), diabe-
fes, hypertension, blood dyscrasia (hemophilia,
thalassemia) or drug-induced reactions were also
considered risk factors leading to complications
after exodontia’®. Moreover, factors considered
modifiable are the use of tobacco, oral hygiene,
and oral confraceptives.

Anticipated (clinically and radiologically) potentials
intra-operative risk factors of exodontia are, dental
surgeon's experience, the time duration of surgery,
the technique of anesthesia administration,
infrasocket medications, and topical anesthesia?°.
Finally, post-operative, early and late, complica-
fions commonly encountered include pain, swell-
ing, frismus, hemorrhage, dysesthesia, severe infec-
tion, fracture, dry socket, damage to adjacent
teeth, and displaced teeth. Most of these compli-
cations are temporary but some are permanent
which may lead to a functional deficit. The main
objectives of this investigation were to identify risk

factors associated with post-operative complica-
tions as well as the types and frequency of compli-
cations after extractions.

METHODS

The study design was cross-sectional using random
sampling to collect data. The study subjects were
recruited from patients at Altamash Institute of Dental
Medicine, Karachi, Pakistan OPD between July 2019
fo September 2019. The patients who had one or
more dental exfractions with evidence of post-opera-
five follow up were included to access outcomes.
Patients presenting to the OPD with co-morbidities
such as hypertension, diabetes, hepatitis, blood
dyscrasias were also included. Patients without
evidence of post-operative follow-up were excluded
from the sample. The Ethics Review Committee of
Alfamash Insfitute of Dental Medicine approved this
study (AIDM/EC/06/2019/10).

The predictor variables, that is, risk factors or expo-
sure were grouped into the following settings of
variables: demographic, medical and dental histo-
ry, anatomic, and operative. Before performing
surgery, the evaluation included a medical and
dental history of the patients, personal information
including name, gender, age, education, occupa-
fion, residence, and marital status.

Patients with a positive medical history that might
affect immunity or confraindicate surgery e.g.,
cardiovascular diseases, diabetes mellitus, bleeding
disorders, liver or kidney dysfunction, respiratory
ailment, hepatitis B or C were part of this study. A
positive dental history was recorded in the following
circumstances: teeth sensitivity, bleeding gums,
orthodontic treatment, and difficulty in moving
jaws, mobile teeth, and bruxism. The consumption
of tobacco, betel nut, and naswar (powdered
fobacco) was also taken into account. The
presence or absence of postoperative complica-
fions after performing exodontia was the primary
outcome variable with risk factors associated with
postoperative complications and their frequencies
being the secondary outcomes of the study.

After extractions were carried out occurrence of
the following complications were observed: pain,
swelling, trismus, hemorrhage, damage to adjacent
teeth, displaced teeth, infection, ulceratfion, dry
socket, and fracture. For stafistical analysis, SPSS
was used. For correlation between variables, Bivari-
ate analysis was used to compare variables which
include age, gender, medical history, dental history,
habits, location of extraction and teeth extracted
were compared with the occurrence of complico-
tions after exodontia was performed. Spearman’s
statistical test was used to perform this analysis and
a p-value of <0.05 was considered statistically signifi-
cant.

PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2021, VOL. 10 (01)
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RESULTS

The results indicated that between the months from
July to September 2019, a total of 126 patients,
consisting of 72 (57.1%) females and 54 (42.9%)
males who visited the Oral Surgery Department,
who had one or more teeth extracted by a Dental
Surgeon were finalized. The sample’s mean aver-
age age was 39.1+13.3%for females and 41.1+£14.93-

for males. Descriptive Stafistics are shown in Table 1.

Table 1: Frequency of different teeth exiracted in
maxilla and mandible.

Teeth in Females | Teeth in Males

Kinds of Teeth n (%) n (%)
Maxillary Anteriors 5(5.1) 7(%)
Maxillary Posteriors 45(46) 24(30.7)
Mandibular Anteriors 5(5.1) 8(10.3)
Mandibular Posteriors 43(43.8) 39(50)

Anteriors: Central incisor to canine, Posteriors: First
premolar to third molar.

Among 126 patients, a total of 176 teeth were
extracted. Of these 176 extracted teeth, 172(97.8%)
closed or non-surgical approach was used fo

exfract the teeth and only 4 (2.2%) teeth required
surgical or open extraction approach. 46 (26.1%)
extractions were third molars. Patients belonging fo
the age group of adults and the elderly mainly had
their teeth extracted with a smaller number of
adolescent and children patients. Patients with a
positive medical history were 45 (35.7%). Hyperten-
sion and Diabetes were the most common positive
factors among recruited patients’ medical history.
A small number of patients reported having a
positive medical history of arthritis, asthma, tubercu-
losis, and thyroid problems (Table 2).

When these variables of age, gender, medical
history, dental history, habits, location of exiraction,
and feeth exfracted were entered in bivariate
Spearman’s test analysis for correlations, they had
an association with the occurrence of complico-
tions (Table 2). As the age of the patient increases,
the occurrence of complications increases (p-val-
ue=0.02). A similar relationship was also seen with
teeth exiracted (p-value=0.04). Variables, which
had no effect on occurrence of complications,
include gender (p-value=0.25), medical history
(p-value=0.16), dental history (p-value=0.51), habits
(p-value=0.92) and location of extraction (p-val-
ue=0.41) as shown in Table 2.

Table 2: Significance of variables in relation to complications.

Parameters Correlations with Exodontia p-Value
Age -0.40 0.00
Gender 0.08 0.37
Medical History 0.18 0.04
Dental History -0.09 0.33
Habits -0.23 0.01
Location of teeth -0.09 0.30
Complications -0.18 0.04

Considering the habits of the patients, smoking,
paan/gutka, and betel nuts consumption was
frequently encountered with a small number of
naswarusages. In our study, the major cause of
performing dental exfractions was pain. A small
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number of patients with caries, mobility swelling gums,
missing tooth, sensitivity, trauma, retained deciduous
teeth, patient wish, loose denture, exfraction needed,
and prostheses needed also required dental
extraction to be performed (Figure 1).
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Figure 1: Assessment of chief complaints of the patients.
Teeth most frequently extracted were in the posteri- the above-mentioned dental exiractions were

or segments of both maxilla and mandible i.e., the
molars and they were generally extracted under
local anesthesia. In two exceptional cases, general
anesthesia was required, although no complico-
tions were reported among them. The number of
teeth extracted in the anterior segment of both
maxilla and mandible was less. There was no use of
preoperative antibiotics. In our study, no complica-
fion of adjacent tooth damage, ulceration, a
displaced tooth, infection, dry socket, and fracture
was reported. All of the reported complications
were found in teeth undergoing closed extraction,
with no complications arising from open exfractions.
In types and frequencies of postoperative compli-
cations after exodontia, most frequently encoun-
tered complications after exiractions were pain,
frismus, and hemorrhage. There was no case of
damage to neither lingual nerve nor the inferior
alveolar nerve. Post-operative complications that
were encountered most of them were minor and
handled on an outpatient department basis.

Of the 8 patients in whom complications postopera-
fively were found, 3 (37.5%) of them had a positive
medical history of diabetes, asthma, thyroid prob-
lems, and hypertension. The majority of these patients
were females belonging to the age group of adults.
None of these patients consumed tobacco, alcohol,
betel nut, or naswar. Considering gender, complica-
fions mainly arose in females. Of a total of 98 teeth
extracted in females, complications were found in the
extraction of 12 (12.2%) teeth mainly molars. On the
other hand, in males of the total of 78 teeth extracted,
the complication was found in 1 (1.3%) tooth which
was a maxillary third molar. Except for two cases, all of

performed under local anesthesia. No case was
reported of using preoperative antibiotics. Patients
who did not come for follow-up were excluded from
this studly.

DISCUSSION

The overall complication rate in the study was 7.1%.
Besides, the majority of the complications were
related to molars, particularly third molars''2. The
investigation outcomes concluded trismus and pain
as the most frequently encountered complications.
Teeth that are most commonly extracted includes
mainly third molars, with anterior dentition both in
maxila and mandible being less frequently
extracted'®4,

Extractions were performed on the patients mainly
because the tooth had an unfavorable prognosis
for restorative tfreatment with extraction then being
the most likely outcome. Patients present to the
dental surgeon quite late when saving the tooth
becomes less likely as compared to patients
frequently visiting the doctor at least once or twice
a year normally. The complication rate in the study
is within the range reported in the referenced litera-
fure. Studies similarly concluded results correspond-
ing to this study, although there was no presentation
of dry socket (Alveolar Osteitis) during the deter-
mined duration of this study in literature, the dry
socket has been documented'> ¢,

Almost all of the post-op extraction complications
were present in females with the adult age group'.
Males had significantly a smaller number of compli-
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cations'. Consistent with the previous studies, the
most common complications after exodontia was
associated with third molars'?®. Post-operative
exfraction complications these days tend to be less
frequently encountered in OPD mainly because of
better techniques used for extractions, the doctor's
understanding of the complications, how they can
be avoided, better treatment of the complications
if encountered, and how to prevent them. In our
study, we encountered pain, trismus, and hemor-
rhage as the most frequently occurring complica-
tions?'. whereas, in the literature, the most
frequently  occurring complications  include
post-operative pain, hemorrhage, dry socket and
infection”2,

The second objective of our study was to identify
any risk factors associated with post-operative
extraction complications. We concluded from our
data, age and teeth exiracted were contributing
factors that might lead to complications. Although
at times, there is insufficient data to make a judg-
ment regarding these mentioned risk factors?.

Hypertension and Diabetes were found to be the
most frequently encountered medical condition of
patients visiting the OPD and the complications
were also found in these patients after exodontia
making both of these conditions potential risk
factors for complication post extractions?.
Although no significant relationship can be
concluded from our data as complications of
frismus and pain were found in one patient who was
diabetic. Patients frequently have been positive for
dental history mainly gingivitis and periodontfitis, but
its presence does not predispose patients to
postoperative complications as we found in this
study.

In the current study, age correlates and acts as a
risk factor for post-operative extraction complica-
tions?. Although different results regarding age is
mentioned in the literature's. This positive correlation
could be due to an increase in bone density as a
person ages and this leads to difficulty in extraction,
which in turn increases the chances of complica-
fions particularly in third molars. A medical history
may also be a conftributing factor in complications
mainly because of patients not keeping in check
their health like maintaining blood pressure and
blood sugar levels. This study did not find any
positive correlation of patients with a positive social
history of e.g. smoking, pan, betel nut and naswar
with post-op complications, although tobacco is
often a very well documented factor in litera-
ture®2, Gender and age are often considered as
positive factors for complications.

Pain and sfress are documented to positive risk
factors associated with post-operative exodontia
complications®. Therefore, varying from patient to
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patient; anxiety should be taken care of as this will
decrease procedure duration, extraction will be less
tfraumatic, and exceeding cartridges of local anes-
thesia will not be required. All these factors are
known to be of hindrance during the procedures.
Several methods are able including infravenous
sedation and administration of various drugs avail-
able usually a few hours before the procedure or
the night before?. In this study, complications that
occur after exodontia have been reported. One of
the limitatfions is that the study included a smaller
sample size. Another is that it would have been
beftter if other relatable risk factors regarding com-
plications after exodontia were also included in this
study.

CONCLUSION

The frequency and risk factors for complications
after exodontia were found low. While age and
teeth extracted cannot be directly altered, these
factors maybe indirectly modified. It is of vital impor-
fance that a dental surgeon recognizes the compli-
cations that occur or might occur so that it can be
handled accordingly. Dental surgeons must recog-
nize the impending complications and manage
them accordingly
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ABSTRACT

Background: A handgrip dynamometer is a simple, inexpensive and quick method to assess muscle
strength. Sequential decrease in handgrip strength has been shown in various studies as a strong predictor
of stroke. Therefore, this study aimed to measure muscular strength and determined its association with
co-morbidities to predict critical illness in a community based setting of Punjab, Pakistan.

Methods: The study participants (n=152), were recruited through convenient sampling, during a
community-based survey. Muscle strength was assessed with the handgrip dynamometer and quantified
according to high, average and low percentile. Chi-square ftest was done to assess the distribution and
multinomial logistic regression analysis to identify the factors associated with them.

Results: Out of 152 participants, mean age 44.5+15.3 years, 95(62.5%) were females and 57(35.5%) males.
Handgrip strength measurement showed that 38(25%) of participants had high muscle strength, 80(52.6%)
average and 34(22.4%) had low muscle strength. Low muscle strength was significantly higher among
females (OR: 7.9, 95% Cl: 2.4-27.1) as compared to the males. In general parficipants having diabetes had
low muscle strength (p<0.011), but in hypertensive the association was noft significant (p<0.21).

Conclusion: Overall patients at risk of stroke such as diabetics had significant low muscle strength but in
hypertensive the association was not significant (p<0.21). More studies with bigger sample size are required
to make it a predictive marker for stroke and cardiovascular diseases. It is easy to measure and is a low-cost
technique for risk scoring and risk prediction in a community-based sefting at an early stage.

Keywords: Muscles; Risk; Adult; Community, Dynamometer.
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INTRODUCTION

The importance of muscle mass, strength, and
metabolic function in the performance of exercise
is a well recognized fact. Loss of muscle strength or
changes in skeletal muscles may cause physical
weakness and metabolic variations such as insulin
resistance, hyperlipidemia and increase in blood
pressure’2,

Lower muscular fitness is emerging as a recognized
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determinant, in addition to previous evidence-based
contributing common risk factors for non-communi-
cable diseases (NCDs) such as low physical activity,
obesity, poor diet, tobacco use, increased blood
pressure, high blood sugar and increased blood
cholesterol levelP*. Epidemiological studies suggest
that declining muscle strength is well linked as one of
the potential risk factors for cerebrovascular and
cardiovascular diseases including arterial stiffness+e.

Various studies have shown that handgrip is a
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reliable proxy measure of upper extremity muscle
strength and declining handgrip strength has been
proved fo be a strong predictor of all-cause and
cardiovascular mortality in a large multi-country
longitudinal study i.e. Prospective Urban-Rural
Epidemiology (PURE) study’”. Therefore, handgrip
strength is used as an indicator of muscular fitness,
nutritional status, and walking performance and
muscle mass'®'2,

Moreover, adding handgrip strength (HGS) meao-
surement to traditional office-based risk factors
(age, gender, blood pressure, obesity, diabetes
mellitus  and smoking) in resourced limifing
under-served community setftings and low and
middle-income countries would be beneficial
where blood-based measurements are difficult to
perform because HGS measurement improves the
prediction of office-based risk screeningprocess’'3.
Whereas, non-communicable diseases (NCDs)
have been on the rise and are contributing progres-
sively to the global and local disease burden and
need to be identified and prevented early'.

Keeping in mind the rise of non-communicable
diseases among the Pakistani population, the prev-
alence of coronary artery disease is found to be
29.6%, whereas, males and females are found at
equal risk'®. The situation for stroke in Pakistan is even
worse since the risk factors conftributing to stroke are
massive and projections reported that Pakistan
would be the fourth densely populated country
concerning diabetic patients and every third
person with 45 years of age would be hypertensive
by 2020 '¢. Some potential risk factors associated
with the declining of handgrip strength includes
gender, age, body size, smoking and low physical
activity have been reported in neighboring
regions'’.

Hence, measuring an HSG which provides a quick,
reliable and budgeted procedure for measuring
muscle strength may be useful for risk screening of
NCDs, and has the potential to apply as a filtering
fechnique in a clinical setfing and thus must have a
clinical utility?. Herein, Pakistan, there is only one
study available which was carried out for finding
normative data for handgrip strength among Karo-
chi resident'®. In addition, up to the best of our
knowledge, there is no exploration of the factors
associated with lower handgrip strength. Therefore,
this study aims to assess the handgrip strength and
factors associated with lower handgrip strength
among adults residing at the urban squatter seftle-
ment of Lahore, Punjab.

METHODS
This is a community-based cross-sectional study

conducted in two selected Union Councils -120 and
122 of urban Punjab from February to March 2019.

During the health camp, the eligibility criteria to
recruit study participants included all adults aged
18 years and above of both genders. A total of 152
participants were recruited through a non-probabil-
ity convenient sampling method.

Informed verbal and written consent was obtained
from each participant. The interview was conduct-
ed using a structured questionnaire to extract the
information about age, gender, present co-morbid-
ities related to diabetes and hypertension, physical
activity. That was defined as walk for 30 minutes
daily, current medication history in the form of
anfi-hypertensive, anti-glycemic and lipid-lowering
agents, tobacco use defined as current smoking
and/or smokeless tobacco use and frequency of
consumption of fruits and vegetables per week.

Anthropometric measurements were recorded
including height and weight. Measurements of
systolic and diastolic blood pressure and random
blood sugar were performed according to
stfandardized methods. Institutional Review Board
(IRB) of Shalamar Medical and Dental College,
Pakistan approved the study (SMDC/IRB/11-12/140).

A hand-held dynamometer could easily be used in
clinical seftings to measure the trunk muscle
sfrength in patients with stroke because of its accu-
racy and affordability’”. Analog handgrip dynao-
mometer was used. Muscle strength was defined
and measured with respect to handgrip strength by
handgrip dynamometer with a protocol according
to a standardized approach where a hand is
placed in a vertical position and 90-degree elbow
flexion and the whole procedure takes 5 minutes to
be completed. The measurement is repeated two
fimes with an interval for a while®. Participants with
any physical limitations were excluded. Since there
was variability in the cutoffs for defining handgrip
strength therefore mean standardized score of
muscle strength was used in ferms of percentiles
according fo standard method i.e., standardized
score was computed by subtracting individual
value by mean scores and then divided by the
standard deviation. Later, we categorized the
sample into high, average and low strength based
on the percentile cut-offs i.e. 25", 50" and 75™
respectively?'.

Statistical analysis was carried out using SPSS.
Meanz SD for continuous variable and percentage
(%) were calculated for categorical variables.
Chi-square test was done to assess the sample
distribution according to the outcome (handgrip
strength) variable and p-value less than 0.05 was
considered significant. Univariate regression analy-
sis was done and variables with p-value <0.05 in
univariate analysis were kept further in multinomial
regression model for further assessment. Mulfinomial
regression analysis was done since muscle strength
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was characterized intfo three categories i.e. high, females and 57(37.5%) males. Overall, 66(43.4%) of
average and low muscle strength and therefore to them were currently on medications for chronic
estimate the adjusted odds ratios for associated diseases. Out of the total, 52(34.2%) were consum-

factors of muscle strength. ing fruits for > 3 days per week, while, 101(66.4%) of
participants were consuming vegetables for more
RESULTS than three days per week. Participants who walk

daily for thirty minutes were 66(43.4%) and those
A total of 152 participants with mean+SD age of who use any kind of tobacco product currently
study participants i.e. 44.5 (x15.3), 95 (62.5%) of were 25 (16.4%) (Table 1).

Table 1: Comparison of factors associated with hang grip strength study participant’s 218 years in urban
Punjab, Pakistan.

Tofal Muscle Strength
Characteristics Participants High Average Low p-Value
n (%) n (%) n (%)
n=152 38 (25.0) 80 (52.4) 34 (22.4)
Gender
Male 57 (37.5) 28 (73.7) 21 (26.3) 08 (23.5) 0.00**
Female 95 (62.5) 10 (26.3) 59 (73.8) 26 (76.5)
Age
<40 years 58 (38.2) 13 (34.2) 36 (45.0) 09 (26.5) 0.14
Z 40 years 94 (61.8) 25 (65.8) 44 (55.0) 25 (73.5)
Hypertensive 54 (35.5) 9 (23.7) 31 (38.7) 14 (41.2) 0.21
Diabetic 53 (34.9) 13 (34.2) 21 (26.3) 19 (55.9) 0.01**
Physical Activity 66 (43.4) 21 (55.3) 31 (38.8) 14 (41.2) 0.23
Diastolic Blood Pressure
Raised 37 (24.3) 33 (86.8) 57 (71.3) 25 (73.5) 0.17
Normal 115 (75.7) 05 (13.2) 23 (28.7) 09 (26.5)
Systolic Blood Pressure
Raised 39 (25.7) 31 (81.6) 57 (71.3) 25 (73.5) 0.48
Normal 113 (74.3) 07 (18.4) 23 (28.7) 09 (26.5)
Blood Sugar Level
Normal 74 (48.7) 17 (44.7) 45 (56.3) 12 (35.3) 0.11
Raised 78 (51.3) 21 (55.3) 35 (43.7) 22 (64.7)
Taking Medications 66 (43.4) 14 (36.8) 34 (42.5) 18 (52.9) 0.37
Tobacco Use 25 (16.4) 13 (34.2) 10 (12.5) 02 (5.9) 0.00**
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Consumption of Fruits per Week
<3 days 100 (65.8) 24 (63.2) 51 (63.7) 25 (73.5) 0.56
Z 3 days 52 (34.2) 14 (36.8) 29 (36.3) 09 (26.5)
Consumption of Vegetables per Week

> 3 days 101 (66.4) 28 (73.7) 50 (62.5) 23 (67.6) 0.47

> 3 days 51 (33.6) 10 (26.3) 30 (37.5) 11 (32.4)
** p-value <0.05
Muscle strength among study parficipants was 34(22.4%) muscle strength  while  measured

found as high 38(25%), average 50(52.6%) and low

according to the percentile (Figure 1).

Proportion (%) of Handgrip Strength

60
50
40
30

%

20

10

O I
High handgrip strength

Handgrip Strength

Average handgrip
strength

Low handgrip strength

Figure 1: Proportion (%) of with handgrip strength among study participant’s 218 years in urban Punjab,

Pakistan.

Among the total sample, 26(76.5%) of females have
low muscle strength compared to only 8(23.5%) of
males and had significant results as the p-value
<0.001). Similarly, 28(73.7%) of males have high
muscle strength as compared to 10(26.3%) of
females with significant results. The difference
between muscle strength of non-diabetic and
diabetic participants was statistically non-significant
(p-value=0.17). Those who are not hypertensive
have high muscle strength compared to those who
have hypertension (76.3% vs. 23.7%). In this study
participants with no tobacco use 25(65.8%) have

high muscle strength compared to 13(34.2%) of
tobacco users (<0.05) (Table 1).

Multfinomial logistic regression analysis (Table 2) for
factors associated with average and low muscle
stfrength shows females are 7.9 fimes more likely to
have low muscle strength as compared to males
and the result is statistically significant (p-value
<0.001). With reference to the analogue handgrip
dynamometer (Figure 2), two significant aspects
were presented which were showing an original
position vs. handgrip strength measurement.
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Table 2: Multinomial logistic regression analysis for factors associated with hang grip strength among study
participant’s 218 years.

Average muscle Low muscle
Characteristics strength p-Value strength p-Value
OR (95% CI) OR (95% CI)
Gender
Male 1 1
Female 6.4(2.3-17.2) 0.00 7.9 (2.4-27.1) 0.00 **
Age Age
<40 years 1 1
> 40 years 1.3 (0.4-3.8) 0.66 2.4 (0.6-9.7) 0.19
Hypertensive 1.5 (0.5-4.9) 0.38 1.1 (0.3-3.5) 0.91
Non-hypertensive 1 1
Diabetic 1.1 (0.3-3.7) 0.89 3.1(0.7-13.2) 0.11
Non-diabetic 1 1
Physically Active 1 1
Physically Inactive 1.5 (0.5-3.7) 0.38 1.4 (0.4-4.3) 0.51
Tobacco user 1.5 (0.4-4.9) 0.49 3.2(0.5-19.1) 0.18
Tobacco Avoidance 1

** p-value <0.05

Figure 2: Analogue handgrip dynamometer (Image A: Original position; Image B: Measuring handgrip

strength).
DISCUSSION

In this exploratory study, overall 80 adult participants
have an average (52.6%) and low (22.4%) muscle
strength and findings are comparable to those
reported for Malaysian populations??.  Similar
findings were reported for European and American

PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2021, VOL. 10 (01)

adults where weaker handgrip strength was found
overallin the study population? 24,

Since previous studies have established a correlo-
fion between muscle strength and age where it
highlighted that muscle strength increases till the
age of 38 years and then decreases steadily after-
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wards?, In our study, odds ratio of low handgrip
strength is high (OR: 2.5) among participants age 40
years and above. However, the association could
not be significantly established which might be due
to the small sample size. A study showed a pooled
data from six cohort studies reporting low handgrip
strength as a potential risk factor for all-cause
mortality among older age population %,

Concerning gender, our study is showing significant
association and reporting higher odds of low hand-
grip strength among females compared to males
(OR: 6.7). These results are similar to several other
previous findings. However, another study has
demonstrated a comparative finding among
Malaysian adults where male participants had
consistently stronger handgrip measurement with
an odds ratio of 1.75 fimes higher compared to
females across all age group?. Factors underlying
the difference in handgrip stfrength among genders
were body mass index and waist circumference,
which mediate the effect of handgrip strength.
These factors may play role in developing cardio-
vascular diseases among males and females, which
was evaluated in a study conducted among
Korean adult population?.

Abundant evidence suggests that low handgrip
strength is significantly linked with a high risk of
cardiovascular diseases (CVD) and ifs related risk
factors such as diabetes, hypertension, dyslipid-
emia and obesity 2%, In our study, low strength is
higher among those parficipants who had hyper-
tension (OR: 1.1), diabetes (OR: 2.7) and tobacco
users (OR: 3.4). In accordance with our study
findings, there are other surveys conducted among
Korean and Hispanic populatfion, which is also
showing that low handgrip strength is significantly
related to cardiovascular risk factors and cardio-
vascular fitness respectively, among adults 4262,
However, studies have also reported that low hand-
grip strength is not a predictor of cardiovascular
risk?. Therefore, the contrary findings among differ-
ent studies appeal for further large-scale communi-
ty-based research with a robust methodology.

Physical activity increases muscular functional
capacity and cardio-respiratory fitness (CRF) and
the latter one is an established predictor for cardio-
vascular disease morbidity in the future®. Similarly, in
our study mulfinomial regression result is showing
that odds of low strength is higher (OR: 1.5) among
participants with no physical activity. Other robust
cohort studies reporting similar findings that low
physical fitness is significantly associated with low
muscular strength?!-2°,

The strength of the study includes the participants
were selected from a community, which is challeng-
ing in tferms of refusals. The measurement of handgrip
strength with respect fo percentile is representing the

meaningful result of the outcome and can be used
further for applying certain interventions in a specific
community. However, there are some limitations of
participants selection in the study were at-risk popula-
fion; hence, the results cannot be generalized fo a
healthy population. It is an exploratory study among
people who attended the health camp and having
co-morbidities so findings cannot be generalized to
the whole population and cannot be conclusive.
However, the findings can generate only the hypoth-
esis, which can be explored further in future studies.
Up to the best of our knowledge, this study is novel for
assessing muscle strength in a community-based
setting in Punjab

CONCLUSION

The participants are having either average and low
muscle strength and regression analysis showed
that females are at high risk of having low muscle
strength. Therefore, it can be suggested that the
handgrip dynamometer, an economic tool, used as
a proxy measurement of upper extremity muscle
strengthen a community based clinical settings. It is
easy fo measure and a low-cost technique for
risk-scoring and risk-prediction of cardiovascular
disease and cerebrovascular disease such as
stroke, as evident by literature, and thus to identify
high-risk people beforehand.
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ABSTRACT

Background: Using erupted components of a dental arch to estimate the width of the unerupted dental
components are the basis of mixed dentition analysis. Non-radiographic mixed dentition analysis employs a
regression equation to assess the width of the unerupted canines and premolars. In this study, we assessed
the applicability of two non-radiographic methods of mixed dentition analysis in orthodontic patients.

Methods: This cross-sectional research was carried out from the records of Ziauddin College of Dentistry,
Department of Orthodontics, from November 2019 to March 2020. Pre-treatment dental casts of 120 subjects
(60 males and 60 females) aged between 12-30 years undergoing orthodontic treatment were selected. The
mesiodistal widths from the left first molar to the right first molar were measured using a digital Vernier caliper
on prefreatment dental casts of both arches. Bachman's and Tanaka-Johnston methods were applied to
estimate the widths of canine and premolars. Gender dimorphism for actual and estimated values was
assessed using an independent t-test and a paired t-test was applied for the comparison between the
actual and estimated mesiodistal widths of canine and premolar.

Results: The actual and estimated widths of canine and premolars reported 14.3+1.4 years for males and
13.4+1.2 years for females. In addition, the Bachman's and Tanaka-Johnston method overestimated the
actual widths of unerupted canine and premolar but the difference was statistically insignificant (p=0.05) in
both the genders.

Conclusion: The fwo non-radiographic methods were reliable for mixed dentfition analysis with minor
overestimation between actual and estimated widths (ICC=0.79). This makes both the methods applicable
inferchangeably in regular clinical practice.
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INTRODUCTION

The mixed dentition period initiates, at approxi-
mately 6 years of age, once the first permanent
molars or incisors erupt. Mixed dentition is a transito-
ry stage demarcated from the time the first permao-
nent tooth erupts and lasts until the last primary
tooth is shed'. Mixed dentition, from the point of
view of the orthodontist, is a crucial stage of occlu-
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sal development. Arch length and discrepancy of
tooth size are two factors involved in eliciting prob-
lems in the mixed dentition phase'S. Dental maloc-
clusion can commonly occur during this phase. To
address effectively, this problem, various prediction
methods consisting of systems and formulas based
on fixed algorithms have been devised. These are
termed as mixed dentition analysis. Calculation of
the space required and space available is carried
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out so that treatment can be accordingly and
tfeeth in the arches can be aligned well. Accurate
prediction plays a key role in orthodontic freatment
planning. The fundamental principles for mixed
dentition analysis are that they should be easy to
use, not fime-consuming, uncomplicated, have a
minimum margin for systemic error, can be carried
out in both arches and can be directly carried out
in the oral cavity as well*¢. These are the methods
established to evaluate the mesiodistal widths of
the canines and premolars and for this purpose,
study casts are used.

The goal of carrying out mixed dentition analysis is
tfo evaluate the amount of space present for the
succeeding dentition in each of the dental arches.
Once the prediction size of the unerupted perma-
nent teeth is found, the most likely degree of crowd-
ing can be established’. Early diagnosis and
interception of crowding undoubtedly aids in better
freatment planning to tackle crowding and thereby
the effects produced by it8'°. The severity of maloc-
clusion in the future can be markedly decreased
using timely interception. There are a variety of
accepted methods, broadly divided intfo 3 catego-
ries - regression equations used, radiographs used
and a combination of both!'-14,

The most commonly used prediction methods
worldwide are Moyer's Prediction Tables and Tana-
ka-Johnston equations?*. However, it has been
established that these are not always accurate
when used on populations of varying descent’'s,
Prediction tables do not give accurate results unless
they are made gender and race-specific. There is a
dissimilitude in tooth sizes among different racial
and ethnic groups, as well as a difference between
genders; due tfo this, there can often be imprecise
and faulty results when standardized and non-spe-
cific methods are used. It has also been concluded
by recent studies, that mandibular incisors clone
are not the most accurate predictors. For better
accuracy, a sum of incisors and maxillary first molars
should be used's'”. Moreover, the accuracy and
reliability of Bachman's method for mixed dentition
analysis was required to be assessed in our popula-
tion. Therefore, this study aimed to assess the appli-
cability of two non-radiographic methods of mixed
dentition analysis in orthodontic patients.

METHODS

This cross-sectional research was done on pre-treat-
ment dental casts of patients seeking treatment at
Department of Orthodontics, Ziauddin University,
Karachi, Pakistan for a period of 6 months beginning
from November 2019 to March 2020. Institutional
acceptance was obtained preceding the initiation
of the research.

The sample size was calculated n=96, which was

Hafsa Mahida, Sarwat Memon, Maham Khan, Farheen Naz

augmented to 120 fo add 20 percent aftrition. The
power of the study was kept 80% at a 95% confi-
dence level with a margin of error of 5%. Pretreat-
ment dental casts of patients aged between 12 to
30 years with fully erupted permanent teeth from
the second central incisor until the second molar
were included in the study. Dental casts of patients
with a former history of orthodonfic freatment,
missing feeth, carious and restored teeth at the
measurement  landmark  (mesiodistally  and
vestibule-orally), hypoplastic, worn, or with anoma-
lies, were excluded. The principal investigator meao-
sured all the study models using a digital Vernier
caliper (0-150 mm ME 00183, Dentaurum, Pforzheim,
Germany) with an accuracy of #0.02 mm and
repeatability of £0.01 mm (manufacturer specifica-
fion). The mesiodistal diameter (MD) of teeth from
the right first molar to the left first molar of both
maxillary and mandibular arches was measured.
The primary investigator randomly picked up thirty
dental casts after two weeks and the mesiodistal
diameter of teeth was re-measured. Infraclass
correlation (ICC) was applied fo calculate the
infra-examiner reliability for the measurements for
mesiodistal widths of canines and premolars.

Tanaka-Johnston and Bachmann's
equations (Figures 1

prediction
and 2) were used in this

research to estimate the mesiodistal widths of the
canine and premolars in both arches.

Figure 1: Tanaka and Johnston method for mixed
dentition analysis.

Tanaka and Johnston prediction equation:
Maxillary arch = Mesiodistal width of four lower
incisors/2 + 11.0mm

Mandibular arch = Mesiodistal width of four lower
incisors/2 + 10.5mm
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Bachmann's prediction equation:

Figure 2: Bachmann’s method for mixed dentition analysis.

Maxillary arch = 0.81 x (22MD) + 0.54 x (26MD) + 0.56 x (32MDD) +6.98
Mandibular arch = 0.71 x (22MD) + 0.39 x (26MD) + 0.86 x (32MDD) + 6.96

The 22 and 26 represent MD (mesiodistal) width of the
crowns of the upper and lower lateral incisors, 32 MDD
(mesiodistal diameter) of the crown of the left upper
first permanent molar. The data was evaluated
through SPSS version 21. A paired sample t-test was
applied to compare the actual and estimated sum of
the mesiodistal widths of canine and premolars for
both prediction methods. An independent sample
t-test was conducted to compare means of actual
and estimated sums of canine and premolars widths
in both genders and p-value <0.05 was considered
statistically significant.

RESULTS

The study sample comprised of 120 dental casts of
60 males (14.3£1.4 years) and 60 females 13.4£1.2
years). A gender dimorphism for actual and
estimated widths of canine and premolars is shown
in Table 1. Although gender variances were visible
in the actual and estimated values of canine and
premolars in  both arches, however, gender
variances were statistically insignificant (p 20.05).

Table 1: Actual and estimated combined widths of canine and premolars in both genders.

Prediction Method (MeanxSD) Male Female p-Value

Permanent canine and premolars in maxillary arch 21.80£1.35 22.37£0.96 0.38
Permanent canine and premolars in mandibular arch 20.60+1.51 20.81+1.73 0.82
Maxillary arch 21.97 +1.29 21.06 +1.10 0.50

Tanaka and Johnston
Mandibular arch 21.09 +2.42 20.56 £ 2.25 0.43
Maxillary arch 21.41+0.61 21.2+0.49 0.97

Bachmann’s Method

Mandibular arch 21.05+0.69 21.2 2+0.56 0.63

* p< 0.05 as statistically significant; Independent sample t-test.

PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2021, VOL. 10 (01)

https://doi.org/10.36283/PJMD10-1/010




https://doi.org/10.36283/PJMD10-1/010

The actual and estimated sum of canine and
premolars constructed on the methods of Tanaka
and Johnston and Bachmann were assessed using
paired t-test as depicted in Table 2. Both prediction
methods overestimated the actual sum of canine

Hafsa Mahida, Sarwat Memon, Maham Khan, Farheen Naz

and premolars however the difference was
stafistically insignificant in both genders. Good
infraclass correlation was found between the two
sets of measurements (ICC=0.79).

Table 2: Actual and estimated values based on both non-radiographic methods in both genders.

. . Actual Estimated Difference
Prediction Method Gender MeanSD Mean+SD Mean+SD p-Value
Tanaka and Maxillary Male 21.44+1.54 20.35+1.29 1.09+0.25 0.55
Johnston arch
Female 20.71+0.78 20.96+1.08 -0.25+0.23 0.69
Mandibular Male 21.09 £2.42 20.35+1.29 0.73+2.38 0.43
arch
Female 20.56 £ 2.25 20.96 £ 5.06 0.39 £5.23 0.36
Bachmann's Maxillary Male 21.80+1.35 21.41+0.61 0.39+£1.05 0.46
Method arch
Female 21.00£1.66 21.42+0.49 -0.42+1.40 0.42
Mandibular Male 20.60%1.51 21.06+£1.05 -0.46%0.89 0.32
arch
Female 20.18x1.7 21.22+0.56 -0.40£1.42 0.44

n=120; * p £ 0.05 as statistically significant; Paired sample t- test

DISCUSSION

Bachmann's Mixed Dentition analysis method
employs a regression equation to measure the
combined width of the canines and premolars.
Kondapaka et al. conducted a study where they
compared seven methods of analysis fo find the
most reliable method. Bachmann's method proved
to have an average correlation, which did make it
reliable but not the most reliable’é. Legovi¢ et al.
compared different mixed dentition analysis meth-
ods for predicting the size of unerupted canines
and premolars'’’. They found statistically significant
differences between mesio-distal and buccolingual
measurements justifying the use of both of these
dimensions. Bachman Analysis is one such analysis,
which makes use of both of these. Amongst the
methods that use regression equations, are Bach-
mann, Gross and Hasund and Tr&dnkmann et al.
According to a study by Legovi¢ et al, Bachmann's
method was the most reliable and significant, there-
fore in the maxilla for females, and both makxillary
and mandibular arches for males observed in this
study, had no significance between methods or
any statistically significant difference between the
genders'’.

In the present study, Bachmann's Method overesti-
mated the sizes from the actual. This may be due to
racial and ethnic variation since the method was
originally used in children of northwestern European
descent. According to Galvdo et al. who studied
methods of mixed dentition analysis, it is not clinical-

ly problematic if a method of analysis overestimates
because it leaves some space available; however,
it is a problem if the analysis underestimates from
the real, as compensating space, in this case, is
difficult’™®. In the present study, the difference
between the values predicted by Bachman'’s
method and the real values was found to be statisti-
cally insignificant. This makes the method applico-
ble to our routine practice.

Tanaka-Johnston Method was created on drawing
parallels between size of the teeth and the arch. Itis
more widely used for people of Northern European
descent. The method is based on using simple linear
regression equations and the indices used here are
the mandibular permanent incisor teeth. The
concern shared by most authors who studied the
method is that due to its greater use in the North
European population, the method’s reliability for
analysis in other ethnicities could be dubious. In a
study by Handayani and Hidayah'?, who assessed
the applicability of the method in an Arab populo-
fion, showed a statistically insignificant difference
between the actual values and those predicted by
this method. This does not concur with the findings
of Lee-Chan et al. in an Asian-American populo-
fion, who found Tanaka Johnston to overestimate
the size of smaller unerupted canines and premolars
and underestimated larger canines and premolars.
Hence, the method was not found to predict accu-
rately and a reason could be racial and ethnic
differences®.
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Another concern has been the method's ability to
predict reliable values in all genders. According to
Vilella et al. in the Brazilion population though, the
method was generally reliable to predict widths in
groups of both black and white descent. There was
a great disparity in its applicability between the
genders where it did not show an acceptable
prediction in white women?'.

The present study, which was applied over a
Pakistani population and the findings for the Tana-
ka-Johnston Method do overestimate the sizes from
the actual but these are statistically insignificant.
There was also a statistically insignificant disparity of
the findings between genders. This is not in agree-
ment with the study of Goyal et al. regarding the
applicability of Tanaka-Johnston methods. Goyal et
al. found that the method significantly overesti-
mates the sizes in a North-Indian population?, which
is fo an extent ethnically similar to the Pakistani
population. This concurs with a study by Giri et al.
where they studied the two methods in a Nepalese
mongoloid population?. The Nepalese mongoloid
ethnicity population exists within the South Asian
Association for Regional Cooperation (SAARC)
region and is influenced by the Asian race. The
findings for this ethnicity concur with the findings for
similar Asian ethnicities of other nationalities (such
as Asian  American) where Tanaka-Johnston
method has not proved to be applicable either®.
The study by Giri et al. is quite important since it
discusses a comparison of the general Nepalese
population with the Mongoloid ethnicity, which is
one-fifth of their population?.

According to a study in the Nepalese population,
the method was found to be applicable in their
population?#?®, Akhtar et al. applied Tanaka-John-
sfon mixed dentition equation in orthodontic
patients presenting to the Armed Forces Institute of
Dentistry. They reported that this method overesti-
mated the sized of canine and premolars and the
difference was statistically significant in their studied
sample?. These findings and discussion of the
afore-mentioned studies bring to light two areas of
potential further research. Firstly, that there could
be similarities amongst similar races in different
nationalities. Secondly, in multiethnic countries such
as Pakistan, India etfc., there are strong ethnic vario-
fions amongst populations, e.g., Pukhtoons,
Balochs, etc. These variations might lead to signifi-
cant differences in results obtained for the general-
ized population of the country, which does not take
info account ethnic variations?. A limitation of this
study could be the fact that it was conducted at a
single center. Further studies on the applicability of
Tanaka-Johnston and Bachman's Method in a
Pakistani population, could be multi-centered.
Future studies could explore the individual differ-
ences in applicability for different ethnicities within
the Pakistani population.
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CONCLUSION

The Bachman’'s and the Tanoka and Johnston
Method are reliable for analyzing the mixed denti-
tion in a Pakistani population with minor, staftistically
insignificant  differences between actual and
predict values, and those between the genders.

This makes both the methods applicable to
inferchangeably in regular clinical practice.
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ABSTRACT

Background: Hands and cell phones are the major source of cross-tfransmission of urinary tract infections. The
aim of this study was to isolate, identify and evaluate Gram-negative bacteria from hand and mobile
phones.

Methods: This study was conducted in visiting area of Civil Hospital Karachi, Pakistan. Analysis was done by
100 wet sterile cotton tipped swabs, 50 each from mobile phones and hands of their owners. Samples were
fransported in a Cary Blair transport media, Swabs were streaked on Nutrient agar, Blood agar and
MacConkey agar. Organisms were identified by cultural, biochemical, and microscopic characteristics.

Results: Total samples n=100 was collected from hand and mobile phones samples (50 hand and 50 mobile
swabs) from the Dow university Hospital and Civil Hospital Karachi were tested. Six species of bacteria were
isolated along with their idenfification during the research study. The isolated bacteria were Serratia,
Klebsiella, Pseudomonas, Proteus, Shigella and Escherichia coli. The participants’ hands showed high
bacterial contamination (50%-56%) in comparison to mobile phones. The frequency (%) of bacteria isolated
from mobile phone and hand swabs included Serratfia, 12 (24%) with the highest quantity and
frequently found bacteria. While, the rest of the results reported Escherichia coli 10 (20%), Klebsiella
9 (18%), Pseudomonas 5 (10%), Shigella 4 (8%) and Proteus 10 (20%) respectively.

Conclusion: Patient attendants in hospitals and visitors are more susceptible to nosocomial infections
through exchange of mobile phones n=12(24%). Therefore, hygienic practice of hands cleaning while
mobile using may help to break the fransmission cycle of pathogenic bacteria.

Keywords: Urinary Tract Infections; Gram Negative Bacteria; Nosocomial Infections.
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INTRODUCTION

It is an indisputable fact that infectious diseases are
increasing day-by-day. In poor countries, peoples
of over 25% suffer from nosocomial infections. On
the other hand, around 100,000 fatalities occur in
U.S. hospitals, as they are responsible for 1.7 million
infections. It is certainly true that standard infection
control instructions would be useful against

PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2021, VOL. 10 (01)

one-third of such infections'2. Urinary Tract Infec-
fions (UTls) identification by bacterial test suscepti-
bility, is significant for selecting suitable antimicrobi-
al agent distressing bacterial diseases®.

The cellular appliance has become one of the most
crucial supplements of executive and communal
life undoubtedly; it has made a tremendous impact
on our lives in this rapidly changing world. It is used
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as a fundamental source of communication by
affluent societfies low-income earners*. Mobile
phone regularly became new and more compli-
cated in ddaily life, together with classified and relat-
ed work capacity With the high rang of mobile
phone’.

Gram-positive bacteria which are related to individ-
vals produced through organisms Gram-negative
and generally include urinary frequency, or suprao-
pubic pain, dysuria, urinary urgency®’. The increase
use of cephalosporin is responsible for the produc-
fion highly resistance of Extended-spectrum
beta-lactamases (ESBL) microorganismsé. These
organisms are ubiquitous and find their way into the
phones through the skin. This is an inevitability that
some bacteria are part of the normal flora of the
skin'™, Al microbiologists state that grouping of
continuous handling by the phones creates a prime
breeding ground for many microorganisms''.

Hands and mobiles are thought to be a great
source of infection that is why they were chosen for
the collection of samples. Civil hospital is in the
working area of city; the roads around it are always
busy with fraffic. As people keep their cell phones
with them, their cell phones get exposure to the
polluted environment. In addition, it is among the
largest and economical hospitals of Karachi, for this
reason it is preferred by a vast majority of people.
Mostly socioeconomic people come here as they
are served at a very low cost. However, unfortu-
nately, sanitary rules are not applied here. The lack
of availability of cleaning guidelines led to nosoco-
mial infections simply. Hands act as a route of frans-
mission of several infections as UTl. Many people
show idleness in washing hands. A very few people
are aware of the sanitary practices. Even medical
staff show carelessness and freat patients with
contaminated hands. As patients are already
immuno-compromised, they are more prone to get
infection easily''4,

The Gram-negative rods isolated from hands and
mobile phones, are all responsible for urinary tract
infections. Unluckily, in a country like Pakistan,
personal hygienic rules are not followed. A
common example is hastiness in washing hands
after using washroom. The organisms like (E. coli,
Klebsiella, Serratia, Proteus, Pseudomonas and
Shigella) are transmitted from hands to mobiles and
vice versa'>. They are responsible for many infec-
tious diseases like UTI (urinary tract infection)'. Their
presence in samples might be due to the mobile
phones are used routinely all day long but not

cleaned properly. People may do not wash their
hands as often as they should. This study aimed to
evaluate the role of mobile phones and hands in
the transmission of bacteria.

METHODS

The study was conducted at Dow University of
Health Sciences, Karachi. The samples were collect-
ed from Dow University of health sciences Karachi
and Civil hospital Karachi. Informed consent was
taken from the participant included in the study.
The research was conducted after approval from
the ethics review committee of the Insfitution of
biological, biochemical, and pharmaceutical
sciences (IBBPS) (Ref. No. IBBPS/UL/R&DM-003). The
samples were collected asepfically with wet sterile
cofton swab sticks dipped in Cary Blair tfransport
media.

Total samples 100 were collected from hand and
mobile phones, 50 samples collected from the Dow
University Hospital (25 hands and 25 mobile) and 50
samples collected from Civil Hospital Karachi (25
hands and 25 mobile). Each swab was streaked on
nufrient, blood, and MacConkey agar. The plates
were incubated at 37°C for 48 hours and observed
for colonial characteristics. Bacteria were identified
by their morphological and biochemical character-
istics'®. Gram staining was done for further recogni-
fion'? .

Biochemical reactions were done to verify each
bacterial isolate by doing Triple Sugar Iron TSI,
Citrate and Oxidase for the identification of
Gram-negative bacteria. A total of 25 samples
were collected from cell phones, out of which 3
samples were positive. In this research, fotal
samples1oo from hands 50 samples and cell phones
50 samples were collected from persons having
age between 28 to 43 all result were analysis SPSS
version é and standard deviation rang 16.67+9.266.

RESULTS

Total samples 100 were collected from hand and
mobile phones, from which six species of bacteria:
Serratia, Klebsiella, Pseudomonas, Proteus, Shigella,
and Escherichia coli. were isolated. The partici-
pants’ hands showed high bacterial contamination
other than mobile phones. Thirty-eight were males
and 12 were females. The frequency of bacteria
isolated from mobile phone and hand swalbs from
both hospitals are shown in Table 1.
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Table 1: Univariate analysis of factors associated with hand and mobile contamination between Dow

University Hospital and Ruth Pfau Civil Hospital, Karachi.

Hands Mobiles

Parameters p-Value p-Value Total

Positive Negative Positive Negative

15(39% 5(13% 15(39% 3(7.8% 38
Male (39%) | S03%) 1.000 (59%] 7.87) 1.000
Female 6(50%) 1(8.3%) 4(33.3%) 1(8.3%) 12
DUH 25(50%) 5(10%) 1.000 15(30%) 5(10%) 0.416 50
CHK 28(56%) 5(10%) 15(30%) 2(4%) 50

Serratia, 12(24%) was the most frequent bacteria
isolated (Table 2) followed by Escherichia coli 10

(20%), Klebsiella 9(18%), Pseudomonas 5(10%),
Shigella 4(8%), Proteus 10(20%).

Table 2: Bacterial species isolated from the hand and mobile phone from Dow University Hospital and

Civil Hospital.
. Dow University Hospital Civil Hospital Frequency
Bacteria Hand Mobile Hand | Mobile Percentage n (%)
Serratia 5 1 5 1 12(24)
E. coli 5 1 4 0 10 (20)
Klebsiella 4 1 3 1 9(18)
Pseudomonas 2 1 2 0 5(10)
Proteus 6 1 3 0 4(8)
Shigella 2 0 2 0 10(20)

E. coli was detected in hands among nine individu-
als and cell phones of one participant having urine
infection shown in Figure 1a. Only one had E. coli in
his cell phone. Serratia was detected in hands
among ten and phones of two people had a history
of urine infection. Hands of two samples were
contaminated with Serratia, however their cellular
device showed no bacterial contamination. Shigel-
la was isolated only in hands of 10 participants

having diarrhea. Hands of seven participants and
cell phones of two respondents with urine infection
showed colony of Klebsiella while only cell phone of
one participant attendant had a growth of Klebsiel-
la reported in this research study. Hands and cell
phones of females with vaginal infection showed
growth of Proteus among ten as shown in Figure 1b
and Pseudomonas among five participants report-
ed in results.

Figure 1a: Isolation of E. coli in Agar Plate. 1b: Proteus species isolated in Agar Plate.
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DISCUSSION

In this current study fotal é different species of
bacteria were isolated which were from the DUH
and CHK isolated samples of mobile phones and
hands. Therefore, total mobile phone percentage
was 4% and hands percentage was about 20%.
According to past literature, numerous species of
bacteria are considered of pathogens in human, as
Serratia, E. coli, Klebsiella, Shigella, Proteus, and
Pseudomonas. These bacterial species can cause
severe diseases including the urinary tract infec-
tions. Nosocomial infections continue to pose risks of
increased mortality and morbidity rate in patients.
The hands of healthcare workers (HCWs) play an
important role in transmission of infections®. The
mobile phones of HCWs have seen many harmful
pathogens, which act as a pool for nosocomial
infections®?'. Thus, the etiological agents of noso-
comial infections have found a significant way to
spread in our hospitals. Mobile phones appear in
direct touch with the hands, face, and act as a
prepared site to inhabit various microbes?'.

Klebsiella, a Gram-negative bacteria, member of
family Enterobacteriaceae, is a normal flora of
human mouth, skin and intestine?. Therefore, this
study relafed results also showed this bacterium
which was present in hands even more than the
mobile phones. Since, people touch their body
parts and then use their mobile phones with
contaminated hands. For that reason, our study
also showed gram negative bacteria. To the best of
our knowledge, E. coli is another Gram-negative
bacterium, which is a part of normal flora of lower
intestine. It causes diseases like diarrhea, abdominal
cramping, and nausea. It reaches our food through
contaminated hand as its route is fecal-oral?2, This
research also showed E. coli which is more com-
monly present in hands than on the mobile phones.

Sematia is another Gram-negative rod-shaped
bacterium from a family Enterobacteriaceae and the
most common specie in this genus is S. marcescens. It
causes nosocomial infections as it has a propensity fo
populate the respiratory, urinary fracts, and causes
infection of eyes, blood, and wounds. It can fransfer
by contaminated or infectious people, medical
devices, and direct contact to mucous
membrane?2,

Serratia is also found in plants and animals. As it is very
common, here that people pluck flower and leaves,
fouch domestic animals, and do not wash their
hands. Therefore, in this way Serrafia causes
contamination of hands. Serratfia infections are
related to hospitalization, likewise, invasive procedure
such as infravenous catheterization, respiratory
infubation and urinary tract manipulation also
contributes in these aspects?. This research also goes
in the favor of our research study since, Serratia also

present more common in hands than on mobiles
phones which has confirmed by our research as well.

Pseudomonas causes urinary tract infections and our
results also reported the presence of this bacterial
infection. It can cause pneumonia, diarrheaq,
enterocolitis, enteritis, meningitis etc. It contaminates
respiratory therapy and anesthesia equipment,
intravenous fluids and even distilled water. It also has a
capability to survive in disinfectants, as it grows in
hexa-chloroform  containing soap  solution, in
antfiseptics and in detergents®. Our study also
supported its presence in hands more as compared
to the cell phones. Its presence in wound site causes
contamination of hands when a person itches that
site. The four Fs, fingers, flies, food and feces by
contaminated water and polluted environment
normally transmit  Shigello®. Our study has also
revealed the presence of Shigella more in hand than
on mobile phones. However, past research reported
that Proteus species are the root of hospital-acquired
infections, for instance, urinary tract, wounds and
burns etc?. Within the context of the European region,
Proteus species are the second most commonly
isolated bacteria after the E. coli 2%,

Hence, we are exposed to these types of organisms,
which are very harmful for us. The most critical place
for patients is hospital where numerous microbes show
their presence. Microbiological standards in hygiene
are obligatory for a healthy life, especially people
present in hospitals, since visitors are very incautious
about their hygiene. They do not wash their hands
properly and then use their mobile phones with
contaminated hands. Therefore, organisms are
fransferred from hands to mobiles and infections
occur when that contaminated mobile is used. The
maijor visitors should take preventive effort is hand
washing, so the bacteria will not fransfer from their
hands to mobiles. Awareness programs should be
started as well so that the people can realize how fo
care themselves while present in a hospital. Infections
can be restricted by taking preventive steps. Thus, we
can easily avoid spreading bacterial infection just by
using regular cleansing agent and rearranging our
environment.

CONCLUSION

Hands and mobile phones are vehicles of fransmis-

sion of infectious diseases due to the nullifying of
sanitary rules. Strict health hygiene should be prac-
ficed for prevention. Hands should be properly
washed. Developing active preventive strategies
like routine decontamination of mobile phones with
alcohol containing disinfectant material might be
effective in reducing cross infection. Another way
fo reduce bacterial contaminafion on mobile
phones might be the use of antimicrobial additive
materials.

PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2021, VOL. 10 (O1)



ACKNOWLEDGEMENTS

We are immensely grateful to the patients and their
guardians who allowed us to collect samples from
their hands and mobile phones.

CONFLICT OF INTEREST
The authors declare no conflict of interest.
ETHICS APPROVAL

The research was conducted after receiving
approval from IBBPS (Institutional of biological,
biochemical, and pharmaceutical sciences) (Ref.
No. IBBPS/UL/R&DM-003).

PATIENT CONSENT

The authors obtained both written and verbal
consent from the participants involved in this study.

FUNDING

The authors received funding for this research from
Dow Instfitute of Medical Technology (Dow Universi-
ty of Health Sciences).

AUTHORS’ CONTRIBUTION

This study was directed and supervised by NHA; ALA
had a major role in collection, analysis, and
interpretation of data. Ul and the rest of the authors
assisted in manuscript writing. All authors read and
approved the final manuscript.

REFERENCES

1. Mayhall CG. Hospital epidemiology and infec-

fion control. Lippincott Williams & Wilkins; 2012.p.1-4.

2. Khan HA, Baig FK, Mehboob R. Nosocomial infec-
tions: Epidemiology, prevention, control and surveil-
lance. Asian Pac J Trop Biomed. 2017;7(5):478-482.
3. Salih MK, Alrabadi NI, Thalij KM, Hussien AS.
Isolation of path4ogenic gram-negative bacteria
from urinary tract infected patients. Open J Med
Microbiol. 2016;6(02):59-65.

4. Marchaim D, Kaye K. Infections and antimicrobial
resistance in the intensive care unit: epidemiology
and prevenfion 2019 [Internef]. Prieiga per
internetq, 2019 [cited 2020 Sep 18]. Available from:
https://www. uptodate. com/contents/infection-
sand-antimicrobial-resistance-in-the-intensive-
care-unit-epidemiology-and-prevention.

5. Mohammed TK, Jwad MA, Kamal O, Abbas AH,
Alabbas AS. Isolation of some pathogenic bacteria
and fungi from students mobile phones (Part [). Indian
J Public Health Res Dev. 2019;10(10):2108-2112.

6. Kline KA, Lewis AL. Gram-positive uropathogens,
polymicrobial urinary tract infection, and the emerg-

PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2021, VOL. 10 (01)

Isolation and Identification of Microbes on Hands and Mobile Phones Causing Urinary Tract Infections

ing microbiota of the urinary tract. Urin Tract Infect Mol
Pathogen Clin Manag. 2017:459-502.

7. Zowawi HM, Harris PN, Roberts MJ, Tambyah PA,
Schembri MA, Pezzani MD, et al. The emerging
threat of multidrug-resistant Gram-negative bacte-
ria in urology. Nat Rev Urol. 2015;12(10): 570-584.

8. Sharma BK, Sharma K. Extended spectrum B-lact-
amase producers in mobile phones and nosocomi-
al infections: Risk factors for infection control prac-
tices. Janapriya J Interdiscip Stud. 2019;8:60-74.

9. Acalovschi M, Badea R, Dumitrascu D, Varga C.
Prevalence of gallstones in liver cirrhosis: A sonograph-
ic survey. Am J Gastroenterol. 1988;83(9): 954-956.

10. Esmaeili Z, Sadeghi J, Razavi S, Oshaghi M,
Sayyahfar S, Rahbar M, et al. High level of biofim
formation and virulence factors in enterococci
species isolated from clinical and normal flora
samples. Infect Dis Clin Pract. 2018;26(1):27-30.

11. Kadhem H, Abed Ali A, Hassan O. Isolation and
identification of bacteria isolated from different parts
of cell phones. World J Exp Biosci. 2016;4(1):29-31.

12. Rathore MH, Jackson MA, Committee on Infectious
Diseases. Infection prevention and control in pediatric
ambulatory settings. Pediatr. 2017;140(5): 1-25.

13. Johnson CO, Nguyen M, Roth GA, Nichols E,
Alam T, Abate D, ef al. Global, regional, and nation-
al burden of stroke, 1990-2016: a systematic analysis
for the Global Burden of Disease Study 2016. Lancet
Neurol. 2019;18(5):439-458.

14. Jenkins DR. Nosocomial infections and infection
control. Med. 2017;45(10):629-633.

15. Aguado J, Silva J, Fernandez-Ruiz M, Cordero E,
Fortun J, Gudiol C, et al. Management of multidrug
resistant Gram-negative bacili infections in solid
organ transplant recipients: SET/GESITRA-SEIMC/REIPI
recommendations. Transplant Rev. 2018;32(1):36-57.
16. Presterl E, Diab-El Schahawi M, Lusignani LS,
Paula H, Reilly JS. Bacteriology: Selected bacteria
and diseases. Basic microbiology and infection
control for midwives: Springer; 2019. p.67-84.

17. Alatoom A, Elsayed H, Lawlor K, AbdelWareth L,
El-Lababidi R, Cardona L, et al. Comparison of
antimicrobial activity between ceftolozane-tazo-
bactam and ceftazidime-avibactam against multi-
drug-resistant isolates of Escherichia coli, Klebsiella
pneumoniae, and Pseudomonas aeruginosa. Int J
Infect Dis. 2017;62:39-43.

18. Azizah RA. Physical characteristics and antibac-
ferial activities of onion cream ethanol extract
(Eleutherine palmifolia) (Against Staphylococcus
aureus) [dissertation]. University of Muhammadiyah
Malang); 2019. 80.

19. Cheesbrough M. District laboratory practice in
fropical countries, part 2. Cambridge university
press; 2006. p. 1-15.

20. Miller MA, Hyland M, Ofner-Agostini M,
Gourdeau M, Ishak M. Morbidity, mortality, and
healthcare burden of nosocomial Clostridium
difficile-associated diarrhea in Canadian hospitals.
Infect Control Hosp Epidemiol. 2002;23(3):137-140.

https://doi.org/10.36283/PJMD10-1/011



https://doi.org/10.36283/PJMD10-1/011

Anum Liaquat Ali, Umrah Imran, Mehwish Sajjad, Hhira Waseem, Tanzela Khan, Sikandar Ali, Sidra Afzal, Afsheen Khan, Tahira, Bushra Imdad

21. Mark D, Leonard C, Breen H, Graydon R, O'Gor-
man C, Kirk S. Mobile phones in clinical practice:
reducing the risk of bacterial contamination. Int J
Clin Pract. 2014;68(%):1060-1064.

22. Schulz-StGbner S, Kniehl E. Transmission of extend-
ed-spectrum R-lactamase Klebsiella oxytoca via the
breathing circuit of a transport ventilator: root cause
analysis and infection control recommendations. |
Infect Control Hosp Epidemiol. 2011;32(8):828-829.

23. AlAbdalall AH. Isolation and identification of
microbes associated with mobile phonesin Dammamiin
eastern Saudi Arabia. J Fam Med Community Med.
2010;17(1):11-14.

24. Nwankwo E, Ekwunife N, Mofolorunsho K. Noso-
comial pathogens associated with the mobile
phones of healthcare workers in a hospital in Anyig-
ba, Kogi state, Nigeria. J Epidemiol Glob Health.
2014;4(2):135-140.

25. Rabier V, Bataillon S, Jolivet-Gougeon A, Chap-
plain JM, Beuchée A, Bétrémieux P. Hand washing
soap as a source of neonatal Serratia marcescens

outbreak. Acta Paediatrica. 2008;97(10):1381-1385.
26. Pitout JD, Sanders CC, Sanders Jr WE. Antimicro-
bial resistance with focus on B-lactam resistance in

gram-negative bacilli. Am J Med. 1997;103(1):51-59.

27. Rusin P, Maxwell S, Gerba C. Comparative
surface-to-hand and fingertip-to-mouth  transfer
efficiency of gram-positive bacteria, gram-negao-
five bacteria, and phage. J Appl Microbiol. 2002;
93(4):585-592.

28. Brooks G, Carroll K, Butel J, Morse S, Mietzner T.
Jawetz, Melnick, Adelberg Medical Microbiology, twen-
ty-sixth American edition / first Croatian edition.

29. O'Hara CM, Brenner FW, Miller JM. Classification,
identification, and clinical significance of Proteus,
Providencia, and Morganella. Clin Microbiol Rev.
2000;13(4):534-546.

30. Liu P, Gur D, Hall LM, Livermore D. Survey of the
prevalence of Plactamases amongst 1000 Gram-
negative bacilli isolated consecutively at the Royal
London Hospital. J Antimicrob Chemother. 1992;30
(4):429-447

PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2021, VOL. 10 (O1)

69



Histomorphological Spectrum of Glomerulopathies: A Review

REVIEW ARTICLE

Histomorphological Spectrum of
Glomerulopathies: A Review

Anam Shaikh, Fouzia Lateef, Talat Mirza
Department of Histopathology, Ziauddin University and Hospital, Karachi, Pakistan.

ABSTRACT

Renal disease and dysfunction is a worldwide public health problem. The underlying pathology in most renal
disease is glomerulopathy, largely referred to as glomerulonephritis. It can be primary or secondary fo other
diseases. A range of morphological patterns was observed in this condition, each with different
etiopathogenetic mechanisms, diverse clinical presentation, disease progression and therapeutic
responses. We searched the literature using Hinari, PubMed and Google Scholar, for appropriate studies. This
review was conducted by employing specified methods and structures using histopathology-confirmed
data during the year 2011 to 2020. Thirty-five studies consisting of 13,423 reported renal biopsy cases were
covered in this review. The most common indicafion of the renal biopsy was nephrofic syndrome followed
by proteinuria and nephritic syndrome. Focal segmental glomerulosclerosis, minimal change disease, and
mesangio-capillary glomerulonephritis among others, were the most frequently reported primary patterns of
glomerulopathies. Glomerular diseases remain poorly characterized due to the scarcity of data on
histo-morphological patterns of glomerulopathies. The development of registries regarding renal biopsy may
offer a chance to characterize the pervasiveness and patterns of glomerulopathies and have a positive
impression on chronic/end stage renal disease analysis and treatment since most glomerular diseases are
complaisant to freatment.
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INTRODUCTION
In developing countries, glomerulonephritis is a

Renal diseases are a global health issue. According
fo the World Health Stafistics 2016 and Sustainable
Development Goals (SDG) project, the kidney and
urinary tract pathologies, confers to the worldwide
burden of diseases, with around 850,000 deaths and
15,010,167 fine-tune conditions every year'.They are
the 12th cause of death and the 17th cause of
disability?.

Pakistan ranks eighth in renal disease causing 20,000
deaths every year. Additionally, among the 43,000
people dying in the country due to organ failure,
more than 45% die of renal failure (both acute and
chronic) 3. The underlying pathology in most cases
(33.56%) of renal dysfunction is glomerular dysfunc-
fion/disease, largely referred to as glomerulonephri-
fis (GN) 5.

PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2021, VOL. 10 (O1)

highly reported diagnosis to patients carrying the
burden of renal diseases®’. According to the 2012
United States Renal Data System (USRDS) 28.3/mil-
lion/year is the adjusted renal disease rate due to
primary glomerulopathy®. Material from the Chinese
Renal Data System reveals that the most common
cause of renal pathology is glomerular diseases
(57.4%) °. Data from Africa displays glomerular
diseases in 10.2% to 52% of patients with renal
disease!®™,

A variety of morphological pictures are noted in the
condition inclusive of minimal change disease,
glomerular basement membrane thickening,
mesangioproliferative glomerulonephritis, focal and
segmental scarring, mesangiocapillary glomerulo-
nephritis, hyalinosis and other rare patterns'2.
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Despite the high prevalence and incidence of
glomerular disease, the underlying histological
variants and morphological patterns are seldom
explored, resulting in a lack of understanding of the
morphological patterns of the disease.

Recent studies are now showing, morphological
patterns of glomerular diseases having different
etiological factors, pathogenetic mechanisms and
diverse clinical presentation, proteinuric remission,
disease progression and therapeutic response'®',
making it even more important to investigate the
matter as this may lead to better prognosis and
reduced morbidity and mortality from the disease.

Nephrotic syndrome is a combination of clinical
presentation and laboratory outcomes embracing
non-selective proteinuria (3.5 g/24 h), low level of
albumin in the blood, increased level of cholesterol,
and generalized edema'*'é. Nephrofic syndrome is
the most frequent cause of glomerular damage.
The glomerular impairment may be unspecified
(primary or idiopathic) or because of some known
disorders like Systemic lupus erythematosus (SLE)
and Henoch- Schonlein purpura (HSP) which is a
secondary glomerulonephritis'.

About 60% of the adult population developed
primary GN'®. There is a very little amount of fluores-
cence-based documentation in local data particu-
larly, regarding the pathology of adult nephrotic
syndrome cases. As per literature, very few past
studies were found, purely made diagnosis on light
microscopy without the use of immunofluorescence
or electron microscope and thus the real picture of
glomerular injury was not reflected in nephrotic
syndrome'’. Therefore, these types of studies
missed-diagnosed as mesangiocapillary  and
mesangioproliferative  glomerulonephritis,  while
most excluding other entities like focal segmental
glomerulosclerosis?.

According to current reports, the various region of
the world shows the root of nephrotic syndrome is
focal segmental glomerulosclerosis?!, followed by
membranous  glomerulonephritis and  minimal
change disease with many of other least common
patterns. The cases of nephrific syndrome mostly
diagnosed as IgA nephropathy?2,

In the 1970s, the International Study of Kidney Diseases
in Children reported minimal change disease is the
most common histopathological pattern in biopsies
from individuals with idiopathic nephrotic syndrome?.

Minimal Change disease reported by other single
center studies in 70-90% of cases. Focal segmental
glomerulosclerosis was the underlying cause of
idiopathic nephrotic syndrome found in only 5-7% of
cases®. It is believed, however, that chidren and
adults both are on the higher incident of focal
segmental glomerulosclerosis?. However, there is no
comprehensive review of literature reporting the
morphological pattern of glomerulonephtritis. Conse-
quently, we line-up to review in stock published litera-
fure on the histomorphological spectrum of glomeru-
lar diseases.

DISCUSSION

This review was conducted according to the guide-
lines of “Preferred Reporting ltems for Systematic
Reviews and Meta-Analyses (PRISMA)". Studies
were collected by using PubMed, Hinari and
Google Scholar as a search engine. The search of
studies was restricted to three keywords (i.e.,
Histo-morphology, Glomerulonephritis and Glomer-
ulopathies using the Boolean operator “and”) and
search results from last decade (2011-2020) were
included. Only articles available in English were
included. The bibliographies of arficles were also
inspecting to strengthen the search.

We included, study, which reports only biopsy-prov-
en cases of glomerulopathies, contain a minimum
of 50 participants and provided data on morpho-
logical types of the reported glomerulopathies. The
study whose focus was on the comorbid condition
and whose whole unit had a single or specific type
of glomerulopathy was excluded. The relevant
data were exfracted to review the full-text study of
selected data. Data collection included the region
and counfry of publication, publication year, the
design of the study, number of performed biopsies
and their indication, distribution of gender, frequen-
cies of reported histomorphological types and their
etiopathogenesis.

Thirty-five complete research papers were
reviewed and analyzed for this review study. Out of
35 studies, 18 (51.43%) reported on adults (15'group),
11/35 (31.43%) comprising of adults and pediatrics
(2@ group) and 6/35 (20.69%) were limited to pedi-
atric age group (3“group) (Figure 1). Total, 13,423
documented cases of renal biopsy in the last
decade (2011-2020) were evaluated. The study
duration stretched from 12 months to up to many
years. The prospective study design was found only
in eight studies.
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Figure 1: Data regarding the age categories of group individuals.

Male predominance observed in most of the
studies: 45.2%-63.7% in 1% group; 47.3%-64.3% in 2nd
group and 53.0%-68.8% in 3 group. In 15" group
studies, at the time of biopsy the average age was
below 40 years (range 15-70 years), while in 3¢
group studies, the average age was below 9.5
years (range 1-14 years). Generally, we found 121
was the median number of cases per the study,
however, the vast difference observed in the mean
rate of renal biopsy cases reported annually (1¢
group: 17.1/annum to 134/annum; 2" group:
7.9/annum to 617/annum and 39 group: 5.2/annum
fo 83.1/annum). The most common indication of the
renal biopsy was a nephrotic syndrome.

The search comprised of articles from parts of Asia,
Europe, and Africa. The highest prevalence among
different types of glomerulopathy reported by all 35
studies was minimal change disease 16.5% (95% ClI:
11.2-22.6; n=7657). Minimal change disease also
reported in 2" group by the study of Morocco was:
79.2% (68.5-87.6) on the other hand there were two
studies from Nigeria which concluded minimal
change disease the least common type found?2,
Minimal change disease was the highly prevalent
type of pattern found in the pediatric group (3¢
group) compared to group 1" and 2" but no
accountable difference was found across all the
age groups (p=0.496).

The prevalence rate of focal segmental glomerulo-
sclerosis in Africa was 15.9% (11.3-21.1). Among
many regions, Focal segmental glomerulosclerosis
(FSGS) was the most prevalent type of picture
noted in West Africa: 19.1% (5.9-37.4) and it was the
least common type in North Africa: 13.2% (9.5-17.5)
but there was no significant inter regional difference

PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2021, VOL. 10 (01)

noted (p=0.889). Other primary patterns of glomeru-
lopathy were observed in 9.2% (95% CI: 6.2-12.7),
among them mesangioproliferative glomerulone-
phritis 11.8% (95% Cl: 9.2-14.6), Mesangiocapillary
glomerulonephritis 6.6% (95% CI: 4.6-9.0) and mem-
branous glomerulonephritis 2.8% (95% ClI: 1.3-4.9). In
the African continent, amyloidosis and lupus nephri-
fis were two frequently reported diseases with a
mean prevalence of 11.3% and 13.9% respectively.

In Asia, focal segmental glomerulosclerosis and
minimal change disease were the commonest
morphological variants. Minimal change disease
was found in 35.48% of the studies (95% CI:
34.3-41.3). Focal segmental glomerulosclerosis was
present among 37.58% of biopsies from Asia (95% ClI:
37-38), membranous glomerulonephritis stood at
22.58% (95% Cl: 4.1-0.9) and membranoproliferative
glomerulonephritis was noted in 16.44% of the biop-
sies from the region (95% Cl: 9.8-24.6). The most
prevalent underlying condition in Europe was focal
segmental glomerulosclerosis (28%), followed by
minimal change disease (19.5%) and then membra-
nous glomerulonephritis (18.5%), diabetic and
hypertensive nephropathy, mirroring the high prev-
alence of diabetes and hypertension in the affluent
parts of the world, were the predominant types of
secondary renal diseases in Europe.

There is a scarcity of solid data regarding the epide-
miology of glomerular diseases in many parts of the
world in some measures due o the dearth of renal
registries. Due to budget, insufficient skills fo perform
biopsies, tissue handling and adequate skills to
inferpret the morphology of renal tissue, especially
in Africa and Asia. However, few institutions are
efficient enough to perform renal biopsies regularly.
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However, from what we gathered in this review, we
have found that minimal change disease and focal
segmental glomerulosclerosis are the frequently
reported glomerular pattern in Asia,'* Europe and
Africa. This may be because of nephrotic syndrome
reported by the majority of the 29 studies as the only
indication to perform a renal biopsy and as we
noted in many studies these two patterns are the
commonest cause of nephrotic syndrome?-32. We
detfected that there were very few studies® which
distributed the glomerulopathy in primary and
secondary diseases. The most common secondary
glomerulopathy found was lupus nephritis343,

Few researchers that have attempted to study
secondary diseases, such as amyloidosis have
shown that the deposition of amyloid is appeared in
the mesangium as well as along the basement
membrane of the glomerular capillary wall and this
accumulation of amyloid damages the glomerular
basement membrane. The presence of amyloid in
terms of its quantity correlates with the clinical
behavior of the disease as well. Among the histo-
morphological patterns, in lupus erythematosus,
mesangial and membranous abnormalities can be
found such as focal proliferative or diffuse prolifera-
five mesangial or membranous glomerulonephritis,
interstitial nephritis, glomerular sclerosis, vascular
sclerosis and necrotizing renal vasculitis®.

Many different clinical characteristics and prognosis
are associated with each of the morphological
patterns. There is a possibility of occurrence of
mesangial as well as focal proliferative lupus nephri-
fis without the presence of any clinical feature and
in general, they have a good prognosis. The
progressive and irreversible renal functional abnor-
mality and nephrotic syndrome are the manifesta-
fions of diffuse proliferative lupus nephritis. In
one-sixth of the case, we observed milder forms
could be fransformed to diffuse proliferation.
Although the nephrofic syndrome is the characteris-
fic finding of membranous lupus nephiritis, it may

persistently present but the renal functional abnor-
mality develops very slowly and its severity is least
common¥.

During diffuse proliferative lupus nephritis, necrotiz-
ing vasculitis occurs oftentimes and produces the
picture of malignant hypertension which may
ultimately lead to uremia. Interstitial nephritis occurs
in the association of many glomerular patterns but
most of the time it may occur as the predominant
lesion both histologically and clinically as well.
Glomerular sclerosis may occur with hypertension
and vascular sclerosis majorly develops during lupus
nephritis, and proceed towards severe forms even
though the active entity has remitted®.

Hypertension also has its implications for kidney
health and manifests important morphological signs
as diseases progress. Microalbuminuria is a predic-
for of the clinical progression of the disease. Addi-
fionally, research also suggests that it is also a
predictor of the clinical progression of diabetic
nephropathy. The underlying histomorphological
spectrum of both the disease is like that of the
primary renal diseases®.

We recognized basic limitations in most of the
studies including unavailability of immunofluores-
cence and electron microscopic technology and
lack of uniformity in depicting morphological
patterns. For example, we noted, many of the series
published earlier in 2000 reported diffuse prolifera-
tive and focal proliferative glomerulonephritis even
without further description of the picture. Although
the performance of renal biopsy is mandatory for
the appropriate diagnosis of glomerular diseases,
we acknowledge, that this is not an impossible
technique or method fo establish and perform the
renal biopsy in developing countries where the
resources and competence are confined. There-
fore, there is an urgent need to make pillars for the
improvement in this area to perform, proceed and
interpret the renal biopsy.

Table 1: Distribution of morphological patterns among different regions of the world.

Research Study Male Female Most Common PGN Most Common SGN
Vuen et al. 2020 28.7% 71.3% MCD 38.9% LN 87.2%
AlYousef et al. 2020 61.2% 38.8% IgA nephropathy 23.9% LN 41.8%

Asif et al.2017% 53.3% 646.6% MN 71% LN 60%
Ayach et al. 20171* 61% 39% MCD 79.20% Amyloidosis 2.6%
Nadium et al. 2013* 54.9% 45.1% FSGS29.6% |
Mohammad et al. 2012¥ 76% 24% FSGS 22% Amyloidosis 5%
Gunawardena et al. 2018 17.43 82.5% FSGS 24.8% 0%

Rath iet al.2014" 60.2% 39.8% FSGS 30.6% LN 62.5%
PriyadarShiniet al. 2019 62.97% 37.03% MCD 47.63% LN (no % found)

MCD: Minimal change disease

FSGS: Focal segmental glomerulosclerosis
LN: Lupus nephritis

IgA: Immunoglobulin-A nephropathy
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CONCLUSION

Glomerular diseases are an area of demanding
expertise and the establishment of renal biopsy
registries as these is found to be crudely portraying
due to a lack of data on morphology. The step
towards the betterment of this area may offer a
chance to depict the prevalence and patterns of
glomerulopathies and this may impacts positively
on chronic kidney disease evaluation and treat-
ment since most glomerular diseases are liable to
freatment.
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ABSTRACT

The neurodegenerative disorder is a prolonged persistence curse and effect on economic and physical
challenges in an aging world. Parkinson has come in the second category of disability disorders and associated
with progressive dopaminergic neuronal degeneration with severe motor complications. It is an observation that
gradual disease progression causes 70% degeneration of striatal dopaminergic neurons. Globally there are
around 7-10 million patients with Parkinson's disease, however, there are huge efforts for therapeutic
improvement. According to studies, no single molecular pathway was pointed out as a single etfiology to control
disease progression due to a lack of targeted therapeutic strategies. Previously implemented symptomatic
freatments include L-dopa (L-3,4-dihydroxyphenylalanine), deep brain stimulation, and the surgical insertion of a
medical device. This leads to dyskinesia, dystonia and a higher risk of major surgical complications respectively.
However, not all the above-mentioned therapies cannot regenerate the dopaminergic neurons in
Parkinson's disease patients. Recent advances in the field of cellular therapy have shown promising
outcomes by differentiation of multipotent mesenchymal stem cells info dopaminergic neurons under the
infuence of a regenerative substance. In this review, we have discussed the differentiation of dopaminergic
neurons by using different cell types that can be used as a cellular therapeutic approach for Parkinson's
disease. The information was collected through a comprehensive search using the keywords, “Parkinson
Disease, Dopamine, Brain derived neurotrophic” factor and neuron from reliable search engines, PubMed,
Google Scholar and Medline reviews from the year 2010 to 2020.
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INTRODUCTION Other innovative modalities had been introduced

to PD consisting of gene therapy and cellular thera-

Parkinson’s disease (PD) is a neurodegenerative
progressive disorder affecting millions of people
worldwide. It is characterized by typical movement
disorder including rigidity, tremors and bradykine-
sia'. It is identified pathogenically, the Lewy bodies
made up of misfolded forms of the protein a-syn2.

Pharmacological tfreatment can be advantageous
for many years but prolong use of pharmacological
freatment had produced many side effects includ-
ing, on-off fluctuations and wearing-off phenome-
non?®, confusion, hypotension, hallucination, ortho-
static hypotension, fatigue, brain hemorrhage,
infarction, and seizures*.

PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2021, VOL. 10 (O1)

py. Gene therapy produces enzymes which are
responsible for non-synaptically, generating L-dopa
(L-3.4-dihydroxyphenylalanine) and dopamine (DA)
but this treatment had not proved to be fruitful
because this therapy works without any feedback
regulation of cellular specificity®.

Another new modality is cell-based therapy that
has attracted the attention of researchers as being
the potentially feasible novel therapies for neurode-
generative diseases. It encompassed the derivation
of specific neuronal subtypes lost in the disease and
consequent transplantation info  exaggerated
areas of the nervous system cell types had been
used for the differentiation of dopaminergic
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neurons for the subsequent fransplantation into the
Parkinson’s patfient®. In this review, we have
discussed the different strategies and cell types
used for the differentfiation of dopaminergic
neurons.

DISCUSSION

Cellular therapy is considered as the elementary
unit of regenerative medicine’ in the upcoming
fields. The goal is to restore the lost function rather
than produce a new organ. The differentiated
mesenchymal stem cells (MSCs) are plentifully used
as a cellular therapy for degeneratfive diseases.
Besides MSCs, other stem cells have also varying
differential potential and can be obtained from
different sources’.

Embryonic Stem Cells (ESCs)

Embryonic stem cells (ESCs) are derived by the
blastocyst. The major characteristics have a high
capability for potency and self-renewal. ESCs are
formed into three germ layers endoderm, meso-
derm and ectoderm and the formation of the
specific organs. Some progenitor cells retained the
organ, can proliferate under injury repair, and can
differentiate. These fissue stem cells are found in
bone, blood, muscle, adipose tissue, liver, brain,
skin, gastrointestinal fract and bone marrow. These
cells have the potential to differenfiate into three
three primary germ layers and also sustain in an
undifferentiated state and also survive in culture
media for a long time!°.

The following transcriptional factors of ESCs e.g.,
Nanog and Oct4 maintain an undifferentfiated
state of the stem cells and self-regeneration ability.
It was observed that no genetic aberrations are
proliferated in the ESC line. Embryonic stem cells are
cultured in a media containing the anti-differentia-
fion cytokine in leukemia inhibitory factors (LIF).
Withdrawal of the embryonic stem cells from the
feeder film consequently caused the development
of “embryoid bodies”, having all three germs layer'™
however; their use is restricted due to ethical issues
and high risk of teratoma formation after fransplan-
tation'©,

Induced Pluripotent Stem Cells (IPSCs)

Adult somatic stem cells can convert induced
pluripotent stem cells because these cells are
geneftically reprogrammed and convert into
embryonic stem cells (ESC). Now iPSCs are a very
important tool for drug development, regenerative
medicine and modeling diseases. Further research
also showed other numerous benefits, a cell source
for Parkinson's disease (PD) replacement as well as
the capability to use patient’s peculiar cells and
consequently reduced the necessity for immu-
no-suppression. Furthermore, a clinical trial was
initiated in Japan, Takahashi's lab, where PD
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patients have received human leukocyte antigen
(HLA) matched iPSCs derived dopamine neurons.
All these researches can be used as assistance for
future approach?; however, it has limitations due to
the high risk of teratoma formation after transplan-
tation?.

Differentiation of IPSCS

Bone marrow mesenchymal stem cells (BMSCs)
have great potential to differentiate into
neuron-like cell by the presence of the following
factor such as hepatocyte growth factors (HGF),
vascular endothelial growth factors (VEGF), epider-
mal growth factors (EGF). These differentiated cells
were identified through immunocytochemistry;
phase contrast inverted microscopy, immunocyto-
chemistry and transcriptase-polymerase chain
reactions to identify the neuronal specific markers'!.

Sympathetic neurons can also be derived from
induced pluripotent stem cells and embryonic
stem cells. Scientists used the helix-loop-helix,
Achaete-scute homolog 1 (ASCL1), Paired-like
homeobox (PHOX2B), homeodomain franscription
factor as important factors for sympathetic neuro-
nal development. However, they also showed the
activation of Wingless-related integration site (WNT)
signaling pathway'?. Neural differentiation derived
from iPSCs by the induction of brain derived growth
factors and neuronal cells production with better
dendritic, axonal growth and infracellular connec-
tivity can be visible within seven days's.

According to Cheng et al. rat bone marrow mesen-
chymal stem cells differentiate into dopamine
neuron like cells by the induction of liver X receptor,
causes well differentiation of BMSCs intfo dopamine
neurons'. This research also showed that when
carbonized substrate cultured on human neuronal
stem cells, they could be differentiated into
matured and specialized neuron cells. Literature
also showed that carbon material like graphene
oxide promotes the mouse embryonic stem cells
differentiation into the dopaminergic neuron, with
neuronal gene expression markers'>. Another scien-
fist Velasco et al. differentiated hESCs and iPSCs into
mature neurons under the influence of franscription
factor either NeuroD1 or Neurogenin 2 within two
weeks'é.

Adult Stem Cells

Application of adult stem cell therapy is better com-
pared to the utilization of aborted human embryo’s
ventral MDA'” because of immune reactions causes
dysfunction of transplanted DA neurons'®. Adult
stem cells are obtained from all tissues of the three
germ layers and also from the placenta for exam-
ple, MSCs can be derived from human amnion
epithelial cells. These stem cells had various proper-
ties such as anfi-inflammatory, no rejection issue,
and limited differentiation ability. In vitro they are
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differentiated into different germ cell layers. Numer-
ous researches had proved in vivo fransplantation
of adult stem cell repairs of the injured organs, like
bone tissue repair and new specialized cell genera-
fion. Revascularization of the ischemic cardiac
fissue also proved that adult stem cells could
release many molecular mediators, with immuno-
modulatory, angiogenic and anfi-apoptotfic
chemoattractant properties, that stimulate the
healing process in culture media’. The usage of
hMSCs in cell based therapy had involved wide
inferest in the applications of numerous incurable
diseases and had revealed several superior charac-
teristics for therapeutic usage compared to other
types of stem cells which are discussed below.

Mesenchymal Stem Cell (MSCs)

Mesenchymal stem cells have prodigious potential
with a big source for cellular therapy for neuronal
disorders. MSCs are the best example of adult multi-
potent progenitor cells, derivative from several
adult tissues and in vitro they have the ability of
self-renewal. The discovery of MSCs from both
human and mouse origins can be differentiated
info functional neurons and encouraged as a
replacement of impaired neurons'’.

The mesenchymal stem cells are spindle-shaped
morphologically. They can adhere to tissue culture
plastic and grow in culture media and can expand
and maintain the multipotent characteristics'”. They
are easy to separate, more multilineal differentia-
tion integration into a strong functional shape® and
are unrestricted from ethical problems but they
have restricted replicative life span’. MSCs release
the soluble factors that are significant for cell
existence and proliferation, confrol immune
responses and migration to the particular site of
injury?',

MSCs are obtained from many fissues: adipose
fissues, bone, bone marrow, peripheral blood,
Wharton's jelly, dental pulp, decidua basalis, amni-
ofic fluid, umbilical cord, placenta, and amniotic
membrane, chorionic villi from human placenta,
menstrual blood, breast milk, and urine etc?. MSCs
with their novel therapeutic properties are the most
significant cell type in the era of tissue engineering
and cell based therapy?. Besides their wide avail-
ability of proliferative capacity and multipotency,
they are the most clinically practiced cell source?.
They aid in the release of neurotrophic and angio-
genic factors that stimulate neuronal growth-en-
hancing synaptic connections, promote angiogen-
esis, neurogenesis, differentiation and axonal remy-
elination?,

MSCs is the best source for cell-based therapy
hence it is safely used for autologous transplanta-
fion and showed high differentiation potential?®, no
fumorigenicity due fo paracrine secretion of these
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cells, their property exhibits wide clinical potential
by regulating apoptosis, angiogenesis, cell differen-
fiation, immunomodulation and extracellular matrix
composition”. The importance of mesenchymal
cells, their differentiation ability, potential regenera-
fion of the desire cells, all these unique properties
are discussed in this review.

Mesenchymal Stem Cells Based Therapies for
Neurologlogical Diseases

Mesenchymal Stem Cells (MSCs) have unique
features as compare to other stem cells. These cells
have been used in different clinical trials including,
Parkinson's disease, Spinal cord injury, Huntington's
disease, multiple sclerosis and brain ischemia?.

The human mesenchymal stem cells (hUMSCs) is a
high source of progenitor and stem cells containing
mesenchymal stem cells. hUMSCs are achieved
either from cord blood or the cord tissue. hUMSCs
have numerous benefits as compared to other
sources of stem cells. MSCs show (Figure 1) various
cell surface antigens including CD 105, CD 73,
CD?0, CD146, and various integrins and adhesion
molecules. They can easily be harvested with no
harm to the baby and mother. They exhibit high
proliferative property and low immunogenicity?.
Due to the abundant availability of the umbilical
cord, its compatible and effective clinical applica-
fion can be considered as one of the most plentiful
sources of non-embryonic stem cell?.
Differentiation of HUMSCS
Neurons like Cells
Differentiation of dopaminergic neurons can be
achieved by the exposure of exirinsic factors®,
including Wnt family members, soluble proteins,
growth factors (FGF, GDNF, BDNF, TGFR2 and EGFR)
and chemical inducers (dbcAMP, AA and BHA)3'.
When hUMSCs were cultured in neural containing
medium, they produced neural morphologies and
expressed neural markers such as nestin, NeuN and
glial fibrillary acidic protein?. The Wharton'’s jelly of
the MSCs transdifferentiated info neuron-like cells
and they expressed Nestin and Neuro-D1 as neuro-
nal markers by using Valproic acid?®.

infto Dopaminergic

Previously MSCs from human Wharton jelly was
successfully induced by using a glial cell-derived
neurotrophic factor and brain derived neurotrophic
factors info neurons and auditory hair cells during in
vitro experiment®. Human umbilical cord ftissues
differentiated into neuron like cells by using nestin,
GFAP and synaptic markers: SYN, PSD95, and
GAP43%. Mallis et al.** observed WJ-MSCs differenti-
ated into neural-like cells by using basic fibroblast
growth factor and Forskolin, thus differentiating cells
intfo neuron-like cells and astrocytes by cAMP-ele-
vating agents such as Forskolin and 3-isobu-
tyl-1-methylxanthine, and also without the presence
of growth factors®¢.
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Figure 1: Human umbilical cord mesenchymal cells
(huMSCs)  differentiation into  dopaminergic
neurons.

Dopaminergic Neuron Differentiation from Other
Sources

Many sources were identified from which dopaminer-
gic neuron differentiation from stem cells was initiated
for future applications in regenerative medicine. One
of the promising sources is Human olfactory ectomes-
enchymal stem cells (OE-MSCs) which can differenti-
ate into dopaminergic (DA) neurons by maintaining
their plasticity. OE-MSCs were potentiated to differen-
fiate info DA neuron-like cells in vitro by the induction
of sonic hedgehog (SHH) signaling pathway, basic
fibroblast growth factor (bFGF), fibroblast growth
factor 8, Glial cell line-derived neurotrophic factor
(GDNF) and brain derived neurotrophic factor (BDN-
F)¥. Human dental pulp stem cell (hDPSCs) differentia-
fion to dopaminergic neurons has been proved a
high source. The hDPSCs are obtained noninvasively
by deciduous teeth and sustain their multipotency
with neuron-like cells and self-renewal properties.
Knockout-embryonic stem cell (KO-ES) medium with
leukemia inhibitory factor (LIF) was used in which the
human pulp cells were expanded. Within 4 days, the
neurosphere was formed and further tfransferred into
ITS (human insulin transferrin sodium) and fibronectin
media, which further confimed the selection for
Nestin-positive cells. In conclusion, the cells were
moved info N-2/ascorbic acid media fo promote
dopaminergic neurons by the differentiation process
and observing the expressions of mesenchymal stem
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cell markers and early neuronal markers at different
stages¥.

According fo Lairson et al, fluoxetine stimulates neuro-
genesis in neural stem cells within the hippocampus.
This result showed that there is a link between the
regeneration of neurons and their role in reducing the
symptoms of depression®. Another research showed
that MSCs can be differentiated into osteogenic cells
and expressed the bone markers under the induction
of osteogenic differentiation medium. In the stage of
proliferation, MSCs release laminin, fibronectin and
collagen type | in the matrix maturation stage. They
secrete alkaline phosphate and during matrix, miner-
dlization expressed the bone genes such as osteo-
pontin proteins and sialoprotein®.

It was also observed that statin molecules are effec-
five in both neuronal differentiation and midbrain
neuron specification. Other statin molecules are less
potent in neuronal differentiation as compared to
mevastatin such as simvastatin®. Neural progenitor
cells upon differentfiation into dopaminergic
neurons by mevastatin had shown high expression
of dopamine specific genes including TH, Nurrl and
LMX1a compared to other statin molecules. Statin
had shown noteworthy effects in both promoting
the midbrain neuron specification and neuronal
lineage differentiation. Moreover, its efficient mech-
anism of apoptosis induction in the undifferentiated
cells eliminates the chances of brain tumor cancer
stem cells*'. Gonzalez et al. reported that neural
stem cell differentiation info dopamine neurons in
the presence of guggulsterone would be a new
approach for the treatment of Parkinson’s disease*2.
According to Osborn in the area of transplantation,
immune compatibility is very significant and these
strategies have fewer advantages to the patients
rather than an autologous approach.

Advantages of Autologous Transplantation for
Parkinson’s Disease

a) In Parkinson’s patients, no immune suppression
by autologous transplantation.

b) These are serious immunological reactions of
allogeneic transplantation.

c) Neural cell autologous approach potentially is
greater incorporated the axonal functional®.

d) This therapy is effective for neurodegenerative
diseases such as Parkinson diseases as shown in
Table 1.
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Table 1: Overview of advantages and disadvantages of different types of stem cell for cellular therapy of

Parkinson’s disease®.

Stem Cells Advantages Disadvantages
ESCs High proliferative capacity High risk of teratoma formation
High potential to differentiate ant cell types High risk of immune rejection
Ethical issues
NSCs Limited differentiation potential Restricted proliferative capacity
Decrease the risk of tumor formation Low neuronal differentiation capacity
Ethical issues
Risk of immune rejection
MSCs High proliferative capacity Differentiated into DA
No ethical issues
iPSCs High proliferative capacity Risk of teratoma formation
No ethical issues Differentiation of DA
No immune rejection

CONCLUSION

Therapeutic strategies for neurodegenerative disor-
ders have been found mandatory requirement and
have proven to be a major promising achievement
for neurological diseases like Parkinson's disease.
Damage to the dopaminergic neurons in the
Substantia Nigra being the sole cause of movement
disorders in PD patients has led to many innovative
therapies like drug therapies acting on receptors
but then wearing off side effects prevail. Deep brain
stimulation also facing different limitations in the
regeneration of dopaminergic neurons has led tone
modalities to be investigated gradually. Emerging
opfions of dopaminergic neuron regeneration by
Human Mesenchymal Stem Cells differentiation has
been proved the best source of cell-based thera-
pies for neurological diseases. The source of MSC
has been exhibited through other sources like
Human Dental Pulp cells, Human Olfactory
Ectomesenchymal stem cells and hUMSCs, stafin
through gene expression of dopamine. These
examples are a high source of dopaminergic
neuron differentiation, which were initiated for
future application in regenerative medicine.
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ABSTRACT

Agaricus blazei Murill (AbM) is a mushroom that has been utilized in alternative drug to anticipate cardiac
disease, diabetes, arthritis, increased cholesterol, cancer, hepatitis and cancers. It contains B-glucan, which
contributes to decreasing blood sugar in-vivo and acts against cancer. The extract of this mushroom exerts
antioxidant action in-vivo. AbM contains agaritine that exerts antitumor effects against leukemic cells in
vitro. This mushroom is also found to have immune-stimulatory function, fumor growth suppression, action
against allergy, antiviral effects, antimicrobial function and immune modulatory effects. Researchers also
studied its action in decreasing blood cholesterol. According to several studies, AbM containing
(1—6)-B-D-glucan-exerts anti angiogenesis action. The purpose of this extensive review on the medicinal
value of AbM mushroom was to highlight its significance and its fraditional uses by scientific evidence to
determine the effectiveness of the mushroom in various evidence-based uses. Google Scholar and PubMed
search engines were used to browse articles from 1994-2019 on the therapeutic value of AbM. Initially, 74
articles were found related to the therapeutic value of AbM. After reviewing the available article, 42 were
selected based on the medicinal uses of AbM. It was concluded that AbM possessed various bioactive
compounds that are responsible for its therapeutic effects.
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INTRODUCTION possess an extensive range of biological functions.

Including the bioactive substances are minerals,
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Agaricus blazei Murrill (AbM) is a mushroom, basidio-
mycete brown fungus, origin to Brazil. It is extensively
utilized for medicinal functions together with non-pre-
script as a nutritious mushroom as well as in extract
form!. Agaricus blazei is a nutritious mushroom refer to
the family Agaricaceae has been frequently utilized
as a health nutriment additive to prevent arterioscle-
rosis, cancer, hyperlipidemia, chronic hepatitis
together with diabetes?. In Japan Agaricus blazei
Murrill (AbM) is familiar as Himematsutake, Agariku-
sutake or Kawarihiratake, in Brozil, it is known as Cogu-
melo do sol and in China as Ji Song Rong®. Agaricus
blazei is thought fo be a nutritious mushroom due to
having nutritional value; also, the secondary metabo-
lites of this mushroom are varied chemically and

glucan pepfides, vitamins, polyphenols, polysaccha-
rides, glycoproteins, polyunsaturated fatty acids and
friterpenoids*. According to the culture of Brazil, it
would be effective against several conditions, for
example, hepatitis, atherosclerosis, increased blood
sugar, heart disease, dyslipidemia etc®. This mushroom
possesses immune modulating and antimicrobial
effects both in-vivo and in-vitfro and as well as it has
been used to treat cancer, hepatitis, dermatitis and
hyperlipidemia fraditionally®. The purpose of this
extensive review on the medicinal value of AbM
mushroom was to highlight its significance and to
build upon the existing work in its fraditional uses by
synthesizing the available information to determine
the effectiveness of the mushroom in various
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evidence-based uses. This will also support the grow-
ing focus on the medicinal value of mushrooms in
general and AbM in particular.

DISCUSSION

Agaricus blazei Murill (AbM) is a nutritive mushroom
origin in Brazil. It is cultivated in countries like Indone-
sia, Taiwan, China, Japan and Kored’. It is a basidio-
mycete generally familiar as sun mushroom. It is
marketed as a natural form for utilization and to use
in capsules, solutions, and syrups in Brazil. Several
pieces of research have been revealed that the
mushroom Agaricus blazei Murill contains polysac-
charides, which are produced by mycelial fermen-
tation, are the reason for its anti-tumor together with
immune-modulating effects, and possess biological
functions as discussed later in this reviews.

Diabetes Mellitus

Agaricus brasiliensis is the origin of Brazil. It is devel-
oped extensively in Japan. It is utilized for the
healing of hepatitis, cancer, cardiac disease,
dyslipidemia, dermatitis as well as polysaccharides,
B-glucan also a-glucan have been found to exert
antimutagenic also immunomodulating actions
both in vitro as well as in vivo. The probable system
of natural polysaccharides related fo Diabetes
Mellitus depends on 6 ways which include the
development of plasma insulin (decrease of
pancreatic glucagon), the elevation of insulin
susceptibility (enhancement of insulin resistance),
the control of alpha glycosidase enzymes in the
bowel (decrease of carbohydrates decomposition
and absorption), the elevation of hepatic glycogen
(blockage of sugar dysplasia), the increment in the
utilization of glucose by peripheral tissue, and the
scavenging of free radicals (lipid peroxidation).

Antidiabetic also hypoglycemic effects of this
mushroom have been noted. Researchers found
that the extract of this mushroom exert marked
antioxidant action in streptozotocin-induced
diabetic rats showed reduced lipoperoxidation also
INOS expression in the lungs. It has been preferred
by these findings that this mushroom markedly
decreases oxidative stress also play role in fissue
improvement in increased blood sugar. The clinical
proofs showed that this mushroom together with
antidiabetic agents could enhance insulin block-
age in patients having Diabetes Mellitus type-Il. One
group has noted that anfidiabetic action by this
mushroom in diabetic ratfs is because of the
suppression of proinflammatory cytokine genero-
fion, which leads to the betterment of pancreatic
beta cells mass’.

An extract of Agaricus blazei Murill can reduce
blood glucose levels in sterptozotocin induced
mice and exert an anfidiabetic effect. It is com-
posed of B-glucan that is an immunostimulatory
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compound and enhances insulin generation. One
of the researchers noted that healing by beta
glucan, which is contained in Agaricus blazei Murill
as a chemical compound helps to reduce blood
sugar in sterptozotocin-induced rats. The mecha-
nism of action is to raise the secretion of insulin from
islands of Langerhans also preserving and repro-
duction of islands of Langerhans cells of both
healthy and diabetic mice. Agaricus blazei Murill
can reduce blood glucose levels in a diabetic state
while according to the current study the result
indicated that intake of this mushroom by normal
people showed no response on random blood
sugar level™.

Anti-inflammatory Activity

The nutritious mushroom Agaricus blazei Murill has
been included in scientific studies due to having
immunomodulatory actions. One of the studies has
revealed that this mushroom suppresses inflamma-
tory procedures caused by high fat diet in mice by
lowering the generation of proinflammatory cyto-
kines (TNF-a) '"'. Agaricus blazei Murill stimulates the
immune system by enhancing natural killer cell
action also activity of macrophage'.

The extract of polysaccharides contained in mush-
room Agaricus blazei Murill exerts antioxidant activ-
ity and immunomodulatory function in chicken
spleens'. The biological functions and several phar-
macological actions, which include anti-inflamma-
tory, antfitumor, anti-diabetes, immunomodulatory,
anti-hypercholesterolemia, anfi-oxidant and anti-
heart disease effects of Agaricus blazei Murill have
been noted'.

Anti-cancer Effects

ABM is a traditional remedy against cancer. The
active compounds contained in it are polysaccha-
rides have been known to exert inhibitory effects
against fumor indirectly by enhancing immune
function'. Agaricus blazei Murill is used as a fradi-
fional diet. It is utilized for its antihypertensive,
anticancer, lowering blood sugar, lowering choles-
terol also immunostimulant effect. This mushroom is
composed of B- (1-6) -; B- (1-3) —glucan, a- (1-4) -; B-
(1-6) —glucan, B- (1-6) -; a- (1-3) —glucan, o- (1-6) -; a-
(1-4) —glucan, riboglucan, ergosterol, lectins, gluco-
mannan, RNA-protein complex, blazein, sodium
pyroglutamate, Agaritin, ascorbic acid, agariblaze-
pirol C, total phenol and a- and é-tocopherol. Agar-
icus blazei Murill is used as a traditional dieft.

It is ufilized for its anfinypertensive, anficancer,
lowering blood sugar, lowering cholesterol also
immunostimulant effect. This mushroom is com-
posed of B- (1-6) -; B- (1-3) —glucan, a- (1-4) -; B- (1-6)
—glucan, B- (1-6) -; a- (1-3) —glucan, a- (1-6) -; a- (1-4)
—glucan, riboglucan, ergosterol, lectins, glucoman-
nan, RNA-protein complex, blazein, sodium pyroglu-
tamate, Agaritin, ascorbic acid, agariblazepirol C,
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total phenol and a- and &-tocopherol. Due to the
presence of this composition, this mushroom can be
utilized as an anticancer agent. According to the
study Agaricus Blazei Murill extract with solvents
such as chloroform, n-hexane, ethylacetate also
dichloromethane possess an action against cancer
in MCF-7 cells. This exfract can be established as an
anticancer agent in MCF-7 cells'®.

Glucan contained in Agaricus blazei Murill revealed
antficancer effect also having a standardized quan-
fity of beta glucans. Agaritine contained in Agari-
cus blazei Murill showed an antitumor effect against
leukemic cells in vitro. It was quite different from
beta glucan that inhibits the generation of tumor
cells indirectly. The mechanism of action includes
apoptosis. Agaritine exerts an antitumor effect
directly against leukemic tumor cells in vitro. More-
over, a steroid known as blazein obtained from this
mushroom was found to promote cell death also
structural variation suggestive of apoptotic chro-
matin condensation in lung cancer cells of humans.
This compound has similar activity on cancer cells of
the stomach as lung cancer'.

AbM is found to induce apoptosis or programmed
cell death in ovarian cancer cells of humans'®. In
mouse models of fibrosarcoma, myeloma, prostate
cancer, ovarian as well as lung cancer AbM
showed antitumor activities, also in human studies
against gynecological cancer (marked Natural
Killer cell activity and quality of life) and leukemia'’.

Neuroprotective Effects

Administration of extract of Agaricus blazei Murill
protects the myenteric plexus in animals. The
administration of aqueous extract of Agaricus
blazei Murill sufficiently sustained myenteric plexus
homeostasis, which certainly persuades the physiol-
ogy and inhibits the death of neurons as well as glial
cells’®. Aging mutates morpho-functional, biometric,
blood factors in the jejunum, and induce morpho-
quantitative variations in enteric NS. Long-term
administration of aqueous extract of Agaricus
blazei Murill greatly sustained myenteric plexus
homeostasis that helps fo maintain physiology also
stops the death of neuron cells?'.

Hepatitis

The affirmative outcomes revealed by Agaricus
blazei Murill in various affected models. According
fo several clinical evidence, it could be raising
therapy for curing various infections also hepatitis
specifically for patients having a resistant iliness?2. It
was observed that Agaricus brasiliensis could
suppress the processing of structural processes that
form liver necrosis®. Agaricus brasiliensis is origin in
Brazil also cultivated in China as well as Japan due
to its medicinal effects. This mushroom has been
utilized commonly to prevent several illnesses such
as hepatitis. According to some studies, the extract

of this mushroom can improve hepatic injury in rats
caused by CCL, . Agaricus blazei is commonly
utilized to heal numerous conditions like high blood
sugar, cardiac disease, increased cholesterol,
cancer, and hepatitis and skin diseases. Several
clinical types of research showed the possible signif-
icance of this mushroom in the therapy of chronic
hepatitis.

Some researchers concluded that the polysacchao-
ride exiract from this mushroom in a dose of 1500
mg revealed a marked decrease in hepatic
enzymes in 4 patients having hepatitis B over a
twelve month duration, aspartate aminotransferase
decreased from 246 to 61 U per liter, alanine frans-
aminase from 151 to 46 IU per liter. The extract of this
mushroom given to rats was found to decrease the
action of plasma alanine transaminase also aspar-
tate aminotransferase increased by CCl4. Some
researchers revealed that the extract containing
active compounds work on liver cell membrane
directly or indirectly to improve liver injury caused
by CCl4 in rats. Oral intfake of fermentation mycelia
and broth of this mushroom in mice having liver
injury caused by ethanol caused a marked
decrease in liver fibrosis?®. Agaricus blazei Murill is a
mushroom origin to Brazil.

This mushroom has been used as nufritious food for
cancer. It contains biological functions such as
antiviral, antibacterial, anti genotoxic, antiparasitic
and anti fumoral functions. In addition, it is useful in
the therapy of high blood sugar and hepatitis in an
animal model?. The study helped to guide about 2
probable ways to utilize basidiomycetes to treat
hepatitis. One, different basidiomycetes containing
compounds have been utilized as stimulants in
vaccines. A DNA vaccine can stimulate CD8 (+)
T-cell response however, this response is very less in
maximum mammals. About this guidance, it was
found that injection of DNA vaccine to treat hepati-
fis together with extract of mushroom Agaricus
blazei Murill fortified with polysaccharides, which
are used as adjuvants to mice markedly, improved
humoral as well as cellular immune responses?.
Agaricus subrufescens usually utilized for the thera-
py of several diseases including liver disease,
cancer, increased blood sugar, cardiac disease,
skin disease and increased cholesterol.

Immune Stimulatory Effects

The clinical effects from mushroom Agaricus
subrufescens that have been reported include
immune stimulatory function, fumor growth suppres-
sion, action against allergy, anti viral effects, anti
microbial function and immune modulatory
effects?. The fruiting body of Agaricus blazei Murill is
enriched with B-glucans that helped to stimulate
the innate immune system. This compound has
been known to have antitumor action in both in
vifro and in vivo. For in vitro it is useful for ovarian
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cancer, leukemia cells, fiorosarcoma and hepato-
carcinoma. For in vivo it is useful for lung cancer,
fibrosarcoma and multiple myeloma. Hence, it has
been thought that the clinical action of this mush-
room is because of B-glucans having immunostimu-
latory action?. The mushroom Agaricus blazei Murill
has been utilized to cure various illnesses such as
cancer as well as infection. Agaricus blazei Muirill
enriched in antitumor protein-glucan complexes as
well as B-glucans that are strong stimulators of natu-
ral killer (NK) cells, macrophages, dendritic cells and
granulocytes.

This mushroom contains stimulatory actions on the
formation of proinflammatory cytokines in immune
cells as if monocyte-derived dendritic cells as well
as monocytic cells®. Seeing that in 1960 the Japo-
nese scholars have identified immune modulating
together with antitumor functions of Agaricus blazei
Murill in the mouse. Agaricus blazei Murill based
mixed basidiomycete mushroom extract was
known to be the particular one that markedly
decreases bacteria in blood as well as improved
survival estimate of the mouse in pneumococcal
sepsis. After some time it was called as Andosan™
for trading and selected for more investigations that
revealed its defense against allergy also G-nega-
five sepsis in other mouse models. These functions
and the antitumor effect of the mushroom present-
ed in Andosan™ is most likely to be because of the
immuno-modulatory relative shift stimulated by the
mushroom?'.

Hypercholesterolemia

Agaricus blazei Murill is found to have clinical
effects, is usually utilized in alternative drugs fo
anticipate cardiac disease, arthritis, increased
cholesterol, cancer, hepatitis, and increased blood
sugar®. One of the studies revealed that administra-
fion of Agaricus brasiliensis has enhanced the
serum lipid levels in rats having high cholesterol by
balancing the expression of the main gene associ-
ated with the metabolism of liver cholesterol®. In
Wistarrats it is found that the supplements in Agari-
cus brasiliensis are significant modulators of lipid
profile. It has been deftected fo decrease
friglycerides, cholesterol together with lipid deposit
on hepatic tissue together with enhancing excre-
tion by faeces**. B-Glucan in Agaricus blazei Murill is
found fo reduce blood cholesterol however, the
process associated with it is not clear. Mushroom
Agaricus blazei Murill has been given to albino
Fischer rats having hypercholesterolemia for two
months. It has been revealed to reduce serum
cholesterol as well as bring about marked variations
in gene expression associated with cholesterol®.

Moreover, studies have been recommended that
Agaricus blazei Murill has an advantageous role in
hyperlipidemia and diabetes together with the
enhancement of insulin resistance as a vaccine
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adjuvant and has helped to stop tumor develop-
ment as well as angiogenesis®.

Angiogenesis

It has been nofified that the food nutrients including
Agaricus blazei-derived ergosterol possess anfi
angiogenic effect. Studies reported that substance
containing (1—6)-p-D-glucan- could exert anti
angiogenesis function. The anfitumor function
together with antitumor immunological effect of
Agaricus blazei contains (1—6)-B-D-glucan profein
complex has been notified. One of the methods
has been suggested that the process of angiogen-
esis can be suppressed by extraction of this mush-
room’s fruiting body with lesser aliphatic alcohol or
lesser aliphatic alcohol having twenty percent or
less than twenty percent of water®.

Some researchers notified that regular administra-
tion of extract of this mushroom for six months has
markedly enhanced mental as well as physical
constituents of traits of the patient’s life. studies
suggested that pyroglutamate also ergosterol
tfogether with their anti angiogenic effects can be
derived from Agaricus blazei Murill also p-glucan®®.
Studies revealed that Agaricus blazei Murill possess-
es an effect against angiogenesis means it suppress
the development of new blood vessels to the tumor.
It also suppresses an enzyme known as aromatase
related to the formation of breast cancer®.

Nutraceutical and Cosmeceutical

One of the research investigated possible reutilization
of large-scale dump Agaricus blazei Murill. Hence,
the constituents of vital supplements as well as chemi-
cal constituents were derived. 3-(4,5-dimethylthi-
azol-2-yl)-2,5-diphenyltetrazolium bromide) tetro-
zolium reduction assay, also with Lactate dehydro-
genase assays were utilized to examine activity as well
as cell death of human colorectal adenocarcinoma
cell lines HT29 and Caco-2 of Agaricus blazei Murill
ethanolic exiract. Agaricus blazei Murill ethanolic
exfract was added in a semi solid base cream used
cosmetically. The cell activity, functions of extracts
and finished product ingredient on a keratinocyte
cell line HaCaT were analyzed. Principal supple-
ments like carbohydrates, proteins also with a low
fat compound were derived for Agaricus blazei
Murill. Furthermore, its pH was also desirable. The cell
activity of HaCaT cells in the extract existence as
well as the final product was sustained by the
dependence of concenfration that showed the
safeness of Agaricus blazei Murill ethanolic extract
for pharmaceutical cosmetic  purposes. The
outcomes recommend that Agaricus blazei Murill
remnants can be ufilized as a cheap as well as a
worthwhile source of pharmaceutical nutrition and
pharmaceutical cosmetic components®. To the
best of our knowledge we are ending the discussion
by presenting the summary of the pharmacological
activities of Agaricus blazei Murill in Table 1.

https://doi.org/10.36283/PJMD10-1/014



https://doi.org/10.36283/PJMD10-1/014

Mehwish Murad Ali, Mirza Tasawer Baig, Muhammed Aslam, Uzma Shahid, Aisha Jabeen

Table 1: Summary on pharmacological activities on Agaricus blazei Murill.

Pharmacological Activity

Experimental Designs

Studies

. o In-vivo Vitak et al. 2017
Diabetes Melius In-vivo Misgiati and Corebima, 2015
In-vivo Tontowiputro et al. 2018
Anti-inflammatory activity ' In-vivo Kang et al. 2015
In-vivo Xie et al. 2017
In-vitro Hahne et al. 2014
In-vitro Misgiati et al. 2017
Cancer® 4 In-vitro Itoh, Ito and Hibasami, 2008
In-vivo Hsu et al. 2008
In-vivo Feriand et al. 2011
Neuroprotective®! In-vivo Santi-Rampazzo et al. 2015
In-vivo de Souza et al. 2018
Hepatitis % .
In-vivo Zhang et al. 2015
In-vivo Wang and Ma, 1994

In-vitro and In-vivo

Tangen et al. 2015

. 29-31
Immune stimulatory effects

In-vitro Tangen et al. 2014
In-vivo Hetland et al. 2016
. 3334 In-vivo de Miranda et al. 2017
Hyperchol esterolemia
In-vivo Henriques et al. 2016
. . 37-38 In-vitro Ito et al. 2016
Angiogenesis
In-vivo Kimura et al. 2015
Nutfraceutical and )
cosmeceutical applications In-vifro Taofig et al. 2019

CONCLUSION

Therapeutic use of Mushroom Agaricus blazei Murill in
diseases such as Diabetes Mellitus, Neuroprotection,
Cancer, Hepatitis, Immunomodulatory agent, Hyper-
cholesterolemia, Angogenesis and Cosmetics was
highlighted which contains constituents like B- (1-6)
and Agaritine that helps to cure various diseases.
Hence, Agaricus blazei Murill is a promising drug for
improved health. AbM also possessed various bioac-

five compounds that are responsible for its therapeu-
fic effects.
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ABSTRACT

Background: Community Service is an integral component of undergraduate medical education. A
volunteer is an individual who, without pay, reaches out beyond the confines of their normal responsibilities;
freely and willingly contribute in different ways. Volunteering and serving others can help decrease tension,
mentally empower volunteers and offer purpose in life. This study aimed to assess the motivation behind
volunteering activities among medical students.

Methods: A cross sectional study was conducted comprised of a total of 450 students of different private
and government sector medical colleges of Karachi, Pakistan. A volunteer functional inventory (VFI)
questionnaire was used for the study. Predictability of motivation behind volunteerism was analyzed by
student’s t-test through SPSS software.

Results: Out of the 450 participants in this study, 286(64%) of respondents were found to be volunteers and
164(36%) were non-volunteers, the largest respondents constituting 154 (66.7%) had been volunteering for
1-5 months, 63(14%) spent fime in volunteering for 6-10 months. It was found that 228(50%) of the students
were influenced by their friends to start the act of volunteering. About 72(42%) of respondents were involved
in community volunteering in health and emergency services. The various variables of the motivation
(orotective factor, value factor, career factor, social factor, understanding factor and enhancement
factor) among medical students were determined significant (p< 0.05).

Conclusion: Medical students can effectively contribute in the fraining and healthcare initiatives. To the best
of our knowledge, the involvement of healthcare volunteering is beneficial both at a personal and
academic level for medical students.
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INTRODUCTION

Volunteerism is the principle of an individual offering
their fime, energy, services, knowledge and skills
freely for the benefit of other people in the commu-
nity as a social responsibility rather than for any
financial reward'. The developing nations are still
struggling in the field of volunteerism and it is not
among the common activities in Pakistan. In
Pakistan, the volunteer activity is said to be only 16%

PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2021, VOL. 10 (O1)

ranking and it is 78th in the world?. There is a lack of
awareness about formal volunteering among
students and the public. The concept of formal
voluntary work is any unconditional donation or
effort to organizations, practices®. Knowledge and
understanding of volunteerism influence people to
participate in volunteering programs despite the
country’s economic conditions?.

The health care profession is emotionally demand-
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ing as compared to other fields*. Medical students
experience stress, depression and this is one of the
reason that they participate in different activities to
burnout stress'®. The medical students commonly
practice volunteering activity and they work
individually or in groups and contribute their time,
skills, energy, resources efc. Studies reporfed various
fields of voluntary work as volunteers to offer their
services in volunteering as per their field of interest®.
Volunteer organizations are categorized as politi-
cal, environmental, recreational, cultural, human
services, educational and other’. Volunteering is a
practice that may seem quite self-sacrificing, but it
serves the volunteer for several purposes®.

Volunteering offers vital assistance to people in
need, valuable causes and society, but the rewards
for the volunteer become even significantly
higher?'°. Volunteering and serving others can help
decrease tension, combat sadness; mentally
empower volunteers and offer meaning and
purpose in life''. Voluntary work may not only help
the vulnerable, but also the volunteer'. There are six
main functions served by volunteering services
including values, understanding, social, career,
enhancement and protective'®. The values function
works on those points that show how much we
value the people in need.

The understanding function relates to the knowl-
edge and competencies that a volunteer may
have. The social function deals with the relationship
between a volunteer and the society't. The career
function is represented as the volunteers get to
experience many things and it will help them in their
profession. The enhancement function relates to
personal growth. The last function is protection,
which relates to the volunteers’ problems. By
getting involved in volunteering, they forget their
froubles and protect themselves from negativity'.
The Volunteer Function Inventory (VFI) was created
to determine the degree to which each of these
functions is served by volunteering'é. This study
aimed to provide insights info how medical students
are involved in volunteering and how the act of
volunteering helps to foster relationships that are
more positive with patients.

METHODS

A cross sectional study was conducted comprising
of a total of 450 students (male and female) of
different private and government sector medical
colleges of Karachi, Pakistan. The medical institutes,
which were included in the study, are Dow Universi-
ty of Health Sciences, Liaquat National Medical and
Dental College, Liaquat College of Medicine and
Dentistry, Karachi Medical and Dental College,

Jinnah Sind Medical University, Sir Syed College of
Medical Sciences for Girls and Dow International
Medical. Only MBBS and BDS students participated
in the study. Students from other disciplines were
excluded.

Ethical approval was obtained from the “Ethical
Review Committee (ERC), Jinnah Medical and Dental
College, (ERC.N0.06-B19/30-11-2018).  Volunteer
functional inventory (VFI) scale that followed the
international guidelines for volunteerism including
comparability, feasibility, cost-effectiveness, efficien-
cy and reliability was used for the study. VFI scale of
volunteerism comprised of thirty items that measure
motivational level for volunteering services. Partici-
pants were asked to answer each item on a scale of
7 points that ranges from 1 fo 7 (strongly
disagree/strongly agree). Volunteer functional inven-
fory (VFI) questionnaire measures protective, value,
career, social, enhancement and understanding
functions'. Sociodemographic characteristics such
as gender, age, education (MBBS or BDS), socioeco-
nomic status (upper, middle or lower), marital status
(single, married or engaged) and occupation
(employed or unemployed) of each of the partici-
pant were also determined in the study. Question-
naire form was distributed among medical students of
various medical colleges of Karachi. Formal approval
was taken from each of the medical institutes partici-
pated in the study. The purpose of the study was
described to each participant. Instructions and confi-
dentiality issues were also described. Descriptive statis-
fics of the measures were examined, as well as
predictability of motivation behind volunteerism was
analyzed by student’s t-test through SPSS software
version 20.0.

RESULTS

The study comprised 450 participants both male
and female. The female participants constituted
65.8% (n=296) of the entire sample population,
whereas male respondents were 34.2% (n=154) of
the sample. The age group between 17-30 years of
the respondents was included in the study. The
maximum number of participants involved in the
volunteering activity was 21 years old and it was
found that 286(64%) of respondents were found to
be volunteers and 164(36%) were non-volunteers
(Table 1). Time was the major conftributing factor in
our study and the maximum number of respondents
contributed their time for volunteering activity.
However, it was also observed that majority of the
respondent involved in volunteerism for the
enhancement of their skills that enables them fo
critical thinking, communication, creativity, and
problem solving.
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Table 1: Demographic characteristics of the study participants.

Variables Category Frequency (n) Percent (%)
Male 154 34.2
Gender Female 296 65.8
Single 408 90.7
Marital Status Married 17 3.8
Engoged 25 5.6
17 -20 179 40
Age (years) 21-24 258 57
25-30 13 3
Education MBBS 306 68
BDS 144 32
Upper 57 12.7
Socioeconomic Status Middle 380 84.4
Lower 13 2.9
Volunteer - 286 64
Non Volunteer - 164 36
1-5 months 154 66.7
6-10 months 63 14
Duration of Volunteering 11-15 months 23 5
16 -20 months 18 4
21 -25 months 10 2.22
over 25 months 04 0.88

According fo the findings, the largest respondents
constituting 154(66.7%) had been volunteering for
1-5 months and the maximum time engaged in
volunteering services among the n=176 respon-
dents was 1-10 hours. The largest volunteer respon-

dents constituted 228(49.4%) were influenced to
start volunteering by their friends, whereas 72(42.0%)
of the respondents worked as a community volun-
feer in health and emergency services (Figure 1q,
1b).
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Figure 1: (a) sources that influence volunteering and (b) areas of volunteering.
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The results of the present study showed a significant
difference in the motivation, underlying factors,
fime, and areas and on the contributing factors. The
six factors of motivation that lay the foundation for
voluntary work includes protective factor, value
factor, career factor, social factor, understanding
factor and enhancement factor were found to be
significant among the participants who participat-
ed in the study (Table 2).

Table 2: Variables of the motivation behind volun-
teerism among medical and dental students of
Karachi.

Variables Mean * SD t-test | p-Value
Protective factor 2289 +7.49 | -1.263 0.053
Value factor 2592+ 7.46 | -2.872 0.004
Career factor 28.91+7.25 -.948 0.036
Social factor 23.43+7.04 | -1.403 0.017
Understanding factor| 30.51 = 7.99 | -2.236 <0.01
Enhancement factor | 24.58 £ 7.33 | -1.401 0.005

DISCUSSION

Medicine is a service-oriented profession that
involves professional approaches and a sense of
responsiveness and caring. Volunteering offers vital
help to people in need, worthwhile causes, and the
community, but the benefits can be even greater
for the volunteer. This study aimed to examine
patterns and attitudes foward volunteering activity
among medical students in different institutes of
Karachi, Pakistan. We found a high level of volun-
feerism among medical students who parficipated
in the study. It is generally observed that young
people volunteer for different reasons and benefits
than older people'8.

There is always some motivation behind the act of
volunteering. The foremost reason for young people
is the opportunity to achieve work-related knowl-
edge, skills, and quadlifications that can help them in
their education and careers'’”. Medical field is a
service related job, which needs professional
attitudes, the wisdom of sympathy and cares for the
patients'. Volunteering activity decreases mortality,
improves self-rated health, mental health, life
satisfaction, the ability to carry out activities of daily
living without functional impairment, social support
and interaction, healthy behaviors and the ability to
cope with one’s iliness>'®. It is generally observed
that health care professionals from developed
countries are regular volunteers®. Volunteering
brings outcomes, or impacts, for students, commu-
nities, education institutions, and employers'®2!,

This study represents one of the first attempts to assess
the sociodemographic characteristics of volunteerism
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activity among medical students of Karachi, Pakistan.
We collected the data from 450 medical students in
different medical colleges out of which 296 were
female and 154 were male. In our study, we have
aftempted to cover all aspects of voluntary work fo
provide a detailed analysis of voluntary activities. The
different categories in the areas of volunteering
include health and emergency services, religious
organizations, youth (mentor, futor, coach, and coun-
selor), sports or cultural activities, environmental,
university clubs or organizations, community activities,
neighborhood, educational and miscellaneous. The
age of the respondents was between 18-26 years and
the mean age was 20 years. Younger volunteers
appear to be more motivated morally’. There is
accelerated motivation among youth and they love
the idea of helping the people in need?. Our results
suggested that the maximum number of students had
been volunteering for 1-5 months and 1-10 hours in the
respective fime. Medical students usually get semes-
ter break, which shows that they must be utilizing this
fime for some volunteer work. Friends play a major role
in our life. Our friends influence us more easily. Volun-
teering is teamwork and friends together will make a
better team. Friends are interlinked, which means
interconnecting their opinions, emotions and attitudes
are interrelated?.

According to our study, friends were found to be a
motivating factor for volunteering individuals. Medical
students are more in contact with the patients and in
one-way or another; they give their maximum time in
health and emergency services®. Volunteering in
health and emergency services is easy for them.
Volunteering activities can include donation drives for
patients who cannot afford their treatment, etc?. Our
participants were found to be more interested in
health and emergency services. This shows their
contribution to direct patient care is likely to have
substantial impacts on the patient’'s health and
well-being. Time is also a major confributing factor in
volunteering activity?. In our study 117 of the respon-
dents contributed their time for volunteering activity.
Spending time with patients, listen to those who have
no one fo talk or play with children who are physically
or mentally unwell. Volunteering is not just about
giving. We do not just give our services but also get so
much in return® in a bilateral process.

Volunteering provides chances for college students
to develop their social media platforms to improve
their curricula and increase their personality-confi-
dence through an exchange experience?. Volun-
teering requires skills, time, money and above all
passion and courage. Some factors keep a volun-
tfeer motivated. Factors include support from family
and friends, their profession and the most important
factorin their field. One of the biggest motivators for
volunteering is the simple pleasure of confributing
something valuable to society, wanting to feel
supportive? %, In the present study motivation
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factors that lay, the foundation for voluntary work
including protective factor, value factor, career
factor, social factor, understanding factor and
enhancement factor were found to be significant.
Findings of the present study suggest a more promis-
ing approach to promoting future involvement of
students in volunteerism and to develop important
values like humanitarianism, skills, the goal of
gaining career-related experience, social relation-
ships and to address personal problem:s.

CONCLUSION

Public health policy makers are mofivated to
encourage healthcare volunteering among the
medical and dental students. They should promote
a culture of volunteerism among students and
explore potential mediators that link the relationship
between volunteering and healthcare benefits.
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ABSTRACT

Background: The association between health and nutrition are eminent. Quality nufrition is acknowledged
as one of the most important determinants of optimal development, good health, and wellbeing. Therefore,
the study aimed to determine the knowledge, aftitudes, and practices amongst adolescents regarding
nufrition.

Methods: It was a cross-sectional study conducted between 2016 to 2017 in Karachi. The sample size was
384; the purposive sampling technique was applied with a target population of adolescents between 14
and 19 years of age. Informed consent was taken before the questionnaire submission. Data were collected
via self-administered questionnaires from students of various schools in Karachi. The Chi square test was
applied for associations and a p-value of <0.05 was considered statistically significant.

Results: The mean age of 394 adolescents was (meantSD) 17.08%1.63 years and found female
predominance 282(71.6%). The average weight of the participants was 58.60 + 18.58. Protein 305(77.4%) was
the most widely consumed food. Breakfast was seen as the most important meal of the day among
213(54.1%) all participants. There was a significant association between healthy dietary habits and the
frequency of exercise per week (p-value=0.001). Only 57(14.5%) followed a specific meal plan and the
mostly 151(38.3%) not following a meal plan was due to lack of time.

Conclusion: Most of the adolescents 87(22.2%) understand the importance of various food nutrients.
However, appropriate nutritional practices were not found in the majority of the adolescents, possibly due
to the lack of time and sedentary lifestyle.
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INTRODUCTION

Nutrition is the intake of food, according to the body’s
dietary needs. Good nufrition comprises of an
adequate, well balanced diet combined with regular
physical activity; these are keystones of good health'.
Body mass index (BMI) is an important indicator of
health and nutrition in individuals and half of the
Pakistani population has a BMI within the normal
range, which is between 18.5-24.9kg/m? compared to

South Asian adolescents?. Since 22.3% of the Pakistani
population comprises adolescents, this makes
nutritional awareness amongst adolescents critical to
ensure that the young adulfs of the future have a
healthy base®. Adolescence is characterized by
increased energy and nutrient requirements along
with changes in dietary habits, which introduces
nutritional problems?. The number of
overweight/obese adolescents has tripled in the last
30 years, particularly in females®. This has contributed
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fo anincrease in the prevalence of various conditions
including Type Il diabetes mellitus, hypertension, and
arteriosclerosis’. Moreover, micronutrient deficiencies
including Vitamin A, Vitamin D, folate, iron and iodine
are a major health concern in developing countries.

A comparative study has shown a remarkable
increase in deranged BMI and associated problems
owing to unhealthy eating habits and sedentary
lifestylesé. According to a study conducted in
Pakistan, 17% of the students were underweight,
65% were normal weight and 18% were
overweight’. Even though breakfast is the most
nutritious meal of the day, two studies conducted in
Europe and Ireland showed half the study group did
not consume breakfast’. A study conducted in
Karachi identified that 85% of the students were
leading a sedentary lifestyle but when they were
asked about ways to lose weight, 96% listed
exercise among their answers'o',

Many studies have been conducted to determine
the prevalence and causes of nutritional
deficiencies in Pakistan. However, very liftle
research has been conducted to determine the
source and accuracy of the nutritional information
being delivered to adolescents, which will be an
important aspect of this study. Since health
education interventions in schools have been
successful in reducing levels of obesity amongst
adolescents and future risk of non-communicable
diseases'?, therefore suitable measures can be
taken to improve subsequent influence on health.
The study aimed to determine the knowledge,
attitudes, and practices amongst adolescents
regarding nufrition.

Table 1: Nutritional practices among adolescents

METHODS

This was a cross-sectional study conducted from
November 2016-October 2017. The sample size was
n=384 based on a prevalence of 50% knowledge
regarding nutrition with a bound of error of 1% and
a confidence level of 95. The sample was selected
using a purposive sampling fechnique. Institutional
ethical approval was taken from Ziauddin University.
The inclusion criteria were based on adolescents
aged between 14-19 years, currently enrolled in a
private school at similar levels of education.
Exclusion criteria included those who were suffering
from a medical condition that affected their dietary
habits or spoke a language other than English.

A self-designed questionnaire was used to collect
data. Students from various schools in Karachi were
approached for data collection after obtaining
consent from the schools. Moreover, consent was
obtained from the participants before filing out the
questionnaire. Data was entered and analyzed
using SPSS version 20. Frequencies and percentages
were calculated for categorical variables, mean
and standard deviation (SD) was calculated for
numerical data. Pearson Chi Square test was used
to find associations between various qualitative
variables of interest. For all purposes, a p-value of
<0.05 was considered statistically significant.

RESULTS

The sample population consisted of n=394
adolescents between 14-19 years of age. Mean
age of adolescents investigated was 17.08 + 1.63
years. The sample was predominantly female
n=282(71.6%) and the average weight recorded
was 58.60 + 18.58. The average height was 5 feet 6
inches + 3 inches.

Dietary habits and practices of adolescents
Proteins Grains przgltr::ts \/F;m:t:;‘:s
Most widely consumed n (%) n (%) g
n (%) n (%)
food
305 n=205 n=245 n=215
77.4 52.0 62.2 54.6
Breakfast Lunch Dinner
Most important meal of
the dqy n=2]3 n=89 n=89
54.1 22.6 22. 6
. Always Sometimes Never
How often do you skip
breakfast? n=40 n=137 n=127
10.2 34.8 32.2
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Running late . L.
L. Not hungry No help in preparing it

Reason for skipping for school
breakfast n=141 n=112 n=14

35.8 28.4 3.6

Less than 5 At least 5 or more

Daily water consumption
(number of glasses) n=137 n=257

34.8 65.2

Taste Convenience Price Healthy food

Factors considered when
choosing a meal n=259 n=35 n=34 n=66

65.7 8.9 8.6 16.8

Traditional Sedentary Active

What kind of lifestyle do
you have? n=152 n=92 n=150

38.6 23.4 38.1

Everyday Once a Twice a Thrice a week

How often do you week week or more
exercise per week? n=42 n=87 n=67 n=_84

10.7 22.1 17.0 21.3

Proteins were the most widely consumed nutrient in breakfast as the most important. However,

305(77.4%) participants (Table 1). Only 205(52%) of
the adolescents had grains daily. Dairy products
were consumed by 245(62.2%) every day. Fruits and
vegetables were consumed daily by 215(54.6%)
and 191(48.5%) of the population, respectively.
Water was one of the most neglected portions of
the daily intake in 137(34.8%) of the participants
with consumption of fewer than 5 glasses of water
every day whereas, 257(65.2%) of the adolescents
were drinking at least 5 glasses of water each day.

The majority 222(56.3%) of the participants ate out
once a week and most of the people denied
eating out very frequently. Some important factors
that people consider while choosing a meal were
identified. Only 66(16.8%) opted for a health-based
meal and 259(65.7%) chose taste as their priority. A
small percentage 35(8.9%) and 34(8.6%) of the
adolescents listed convenience and price as their
utmost priority, respectively.

More than half the sample, 213(54.1%) identified

89(22.6%) and 75(19%) considered lunch and dinner
as their priority, respectively. Despite understanding
the importance of breakfast, only 127(32.2%) were
having it every day. On the other hand, 40(10.2%)
always skipped breakfast and the majority
137(34.8%) mentioned skipping breakfast some-
times. 141(35.8%) mentioned skipping it because
they are running late for school, whereas,
112(28.4%) claimed that they do noft feel hungry in
the morning.

A decent understanding was found in the adoles-
cent age group regarding physical exercise as
280(71.1%) was exercising. Out of 280(71.1%), the
highest percentage of 87(22.1%) was of who
preferred exercising once a week. The majority of
adolescents 129(32.7%) exercise for about half an
hour to 1 hour and restricted themselves to less than
half an hour and the rest worked out for more than
an hour each time. However, when asked about
lifestyles, the majority 152(38.6%) claimed to have a
fraditional lifestyle and 92(23.4%) sedentary.
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Eating habits and gastrointestinal problems

90
80
70

60
50
40
30 I
20
10
0

Do you snack

Do you snack

Do you stress while
between
eat’
meals?
M Yes 81.7 53.8 65.9
Mo 14.3 39.6 34.1

Do you take Any problems Do you have
tea/coffee with bowel heartburn due
every day? habits to acidity ?
40 27.9 31.7
60 72.1 68.3

M Yes No

Figure 1: Eating habits and associated gastrointestinal problems.

Among eating habits and health related concerns,
snacks, chips, cookies, and fried items were
consumed by 117(29.7%), 64(16.2%) and 36(9.1%).
respectively (Figure 1). On the other hand, fruits
were consumed by 109(27.7%). The majority of the
adolescents 125(31.8%) preferred working/studying
in the evening which might explain the
consumption of snacks. Whereas, 116(29.4%)

preferred mornings followed by 93(23.5%) who
preferred late night studying. The majority of the
adolescents 208(52.9%) were sleeping for 7-8 hours
every day. However, 130(32.9%) were getting only
5-6 hours of sleep or less. There was no significant
association found between the hours of sleep they
get and the level of physical activity.

Table 2: Association of diet, exercise, and medical problems.

. Do you think your habits are healthy? pP-

How often do you exercise per week? Val
Healthy Unhealthy alve

Everyday 25 17
Once a week 34 53
Twice a week 26 41 0.001
Thrice a week or more 42 42
Never 30 84

How often do you skip breakf ast?

Do you consume snacks?

Consumed Unconsumed

Never 104 27 0.438
Sometimes 115 22
Very often 73 13
Always 30 10

. Do you have any medical problems?
How often do you exercise per week?

Medical History Healthy

Everyday 9 33
Once a week 19 68 0.484
Twice a week 11 56
Thrice a week or more 10 74
Never 20 94
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A significant association (Table 2) was found
between the frequency of physical exercise and
the participant perception of whether their dietary
habits are healthy or not (p-value=0.001). The
maijority of the people who exercised daily believed
they had healthy eating habits. Moreover, there
was arising trend in the perception of healthy habits
with the number of days an individual exercised.
Moreover, contrary to normal perception, a
significant association was not found between
snack consumption and the habit of skipping
breakfast in adolescents (p-value=0.438). The
association between exercise and experiencing

Following specific meal plans was not a common
practice with only 57(14.5%). Amongst those
following a plan, 37(9.4%) had made it for
themselves, 21(5.3%) was following the one given by
their parents and only 5(1.3%) were relying on one
provided by a professional dietician. Out of
337(85.5%) of the population that was not following
a specific plan, majority 151(38.3%) stated it was
due to the lack of time. Moreover, 87(22.2%) stated
that they felt healthy with their current style of
eatfing and 99(25.1%) claimed that they have a
balanced diet and do not feel the need for a
specific diet plan. Most of the participants (Figure 2)

medical problems was insignificant (p-value correctly identified the functions of Vitamin A, D, C,
=0.484). zinc, sodium, and iron. However, the majority were
unable to identify the functions of Vitamin B and K.
Knowledge regarding Vitamins and Minerals
1800
e 1]
&0
g 70
& 60
E 50
2 an
-
o 30
20
10 I
(1]
-.|!.4m|m Vikamim & mncis
Vitamin K Ironis Sodium is
Al & 15 fiw |:|| H‘II 'l.ril.illl.lll B Watamimn o Wiks IIIIHE 0 PO I-'II I|1 BLLITE I\
; conftribute required  essential
essential in prevents i foundin . makes fora Found i 28
st a forred  fornprmal
for normal  providing  bleeding citrus bones healthvy citrus
g healthy hlood cell body
I'mll',-' herter of aums fruits sironger HTHNT e fruils
P skin formation  funchion
function.  immunity sy stem
B TRUIE 9§ 73 51 96 88 72 69 23 a5 79
W FALSE | 27 19 B! 12 28 i | iy 5 21

ETRUE ®FALSE

Figure 2: Knowledge of adolescents regarding the functions of vitamins and minerals.

DISCUSSION

Adolescence is a group that requires good
nutritional practices as it is the final period of growth
and development and it has been identified as a
high-risk age group for the development of
obesity'®. Moreover, the eating habits developed at
this age are more likely to persist throughout
adulthood therefore; interventions in this age group
prove to be more effective's. Thus, more attention
needs to be paid fo the adolescent age group fo
decrease the incidence of non-communicable,
chronic diseases in the older population™. A study
conducted in 2003 in Pakistan amongst the
adolescent age group showed 17% people were
underweight, 65% were in the normal range, 18%
were overweight, and since then extremes of
weight have been on arise'™.

https://doi.org/10.36283/PJMD10-1/016

Various factors contribute to the development of
eafing habits, including family environment, culfural
makeup and socioeconomic status of the
adolescents'. These factors determine the rejection
and acceptance of various foods and may even
encourage unhealthy eating. Studies have confirmed
that intake of fast food is associated with parents who
directly attempt to control the dietary habits'.

Furthermore, eating out was also recognized as a
significant health hazard and hence majority
(56.3%) ate only once a week and only 6.1%
claimed to eat out every day. A study has reported
that adolescents consume half the recommended
number of fruits and vegetables, less than two-thirds
of the recommended amount of milk products and
consume more fats and sweets'™®. Our study also
revealed similar results and showed dairy products
consumption by a majority (62.2%) everyday.

PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2021, VOL. 10 (01)



The most consumed food nutrient was proteins as
they were regarded as one of the richest sources of
energy. Grains, despite being a part of the staple
diet in Pakistan, were only consumed by 52% of
adolescents. Therefore, emphasis needs to be laid
on the consumption of fruits and vegetables.
Similarly, a study has shown that there is more
reliance on fruit juices and other sweetened bever-
ages and the water was still consumed by the
largest percentage of adolescents. Our study is
consistent with these findings, 65.2% of the study
group was having at least 5 glasses of water a day.

Studies conducted in the West have shown that
food choices were primarily based on convenience
and hence the widespread availability of rich calor-
ic foods with low nufritional value has led to their
increased consumption®. Other major barriers
identified to healthy eating comprised of cravings
for unhealthy, rich food that predominantly
contains fats?'. However, in our study results, 65.7%
of participants made food choices based on taste
and only 16.8% opting for healthy food.

Studies have shown that adolescents who consume
breakfast regularly have lower body fat content
and healthy cardiovascular profile??. Thus, an
aftempt was made to understand the youth's
opinion on the most important meal of the day,
which was correctly identified as breakfast (54.1%).
Previous studies have also shown similar results with
half the population not consuming breakfast?. The
most common reason listed for missing breakfast
was being late for school or college as opposed to
previous literature in which the main reason was not
feeling hungry'e.

A significant proportion of the study group was
found to be suffering from medical problems relat-
ed to the alimentary tract, which included irregular
bowel movements (27.9%), and chest burn due to
acidity (31.7%). These problems occurring at such a
young age and are directly associated with
unhealthy, eating habits. Hence, there is a need to
improve eating habits by providing appropriate
knowledge and infroducing effective interventions.

In accordance with previous studies, a reasonable
understanding was seen amongst adolescents
regarding exercise. The majority (71.1%) of the
population claimed they were doing physical
exercise on a regular basis’. However, only 10.9%
were exercising every day, this is mainly due to an
increased workload from schools and colleges at
this age, which leaves lesser time for formal
exercise.

Furthermore, sleep is known to have a major impact
on the lifestyle of an individual. Studies have revealed
that individuals who sleep at least 7 hours are more
likely to be active in the hours that they are awake?.
Our study showed similar results as amongst those who
slept 5-6 hours, only 9.2% exercised daily. There was no
significant association between the number of sleep-
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ing hours and engagement in physical activity. There-
fore, interventions are required to inculcate healthy
eafing habits, encourage physical exercise regularly
and improving sleeping habits?.

According to the results, adolescents exhibited a
variable understanding of important vitamins for
instance role of Vitamin B and K in bleeding gums
and healthy skin, respectively. However, they
seemed to have more sound knowledge about
various minerals as they correctly identified the roles
of zinc, iron, and sodium. Majority of the study group
did seem to have above average knowledge but
further enhancement of it could improve their
dietary practices. Previous studies have shown that
the main source of information for adolescents
were friends (71%) and television (52%) '. Various
studies have established that an unhealthy lifestyle
has multiple contributory factors to it. This includes
the family setup, order of the child amongst siblings,
socioeconomic status, frequency of various food
groups’ consumption and spending time on felevi-
sion and computers, which inevitably reduces time
spent on outdoor activities'’.

CONCLUSION

Mostly adolescents understand the importance of
food nutrients especially vitamins and minerals.
However, appropriate nutritional practices were
not found in the majority of the adolescents. This
highlights the importance of health education and
fimely intervention in this age group with particular
importance for stress reducing practices.
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ABSTRACT

Basilar tip aneurysms are the commonest aneurysms of the posterior circulation and constitute around 5-8%
of all cerebral aneurysms. Ruptured basilar tip aneurysms may present with signs and symptoms of
subarachnoid hemorrhage (SAH) with sudden, extremely severe headache, nausea and vomiting, stiff neck,
blurred or double vision, sensitivity to light, seizure, drooping eyelid and loss of consciousness. At times, the
hemorrhage could be fatal, reaching mortality beyond 20%. Basilar fip aneurysms have complex anatomy
and have always been considered difficult to treat. Two well-known options to treat basilar tip aneurysms
include the microsurgical approach and the endovascular approach. Endovascular treatment is now a
cost-effective, preferred and logical rationale for the management of intfracranial aneurysms. This case
reports the first ever coiling procedure that was performed at Ziauddin Hospital (North Campus) for a basilar
tip aneurysm and the other major challenge faced at our center was that the neck was wide, hence

requiring a supporting balloon.
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INTRODUCTION

Basilar tip aneurysms constitute around 5-8% of all
infracranial aneurysms'2. Surgical clipping is a
difficult and risky option with a high risk of increased
morbidity®4. The option of endovascular approach
for the tfreatment of basilar tip aneurysms using
detachable coils is a straightforward procedure
and does not differ from that of aneurysms in other
locations>¢. Coiling procedures do have disadvan-
fages like coil migration or compaction of the coil
mesh itself 7. Although the threat of reopening of the
lumen may be there, sfill coiling especially with

ballooning would always be the preferred choice®”’.

CASE REPORT

A 4é-year-old male patient was brought to the
emergency room (ER) of Ziauddin hospital (North
campus) with a history of severe/splitting head-
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ache, vomiting, double vision and altered level of
consciousness. There was no history of head
frauma. The patient was stabilized in the ER and an
urgent CT (Computerized tomography) scan of the
brain was done which revealed diffuse subarach-
noid hemorrhage (SAH) with severe brain edema
(Figure 1a).

The family was counseled regarding the chances of
a suspected aneurysmal bleed and necessitating
an urgent cerebral angiography. Hence, a 4-vessel
digital subtraction angiography (DSA) was done
which revealed a large wide neck basilar tip aneu-
rysm (Figure 1b and 1c).

The anatomic location and the relationship of the
aneurysm fo neighboring structures were taken into
consideration and the possibilities of clipping versus
endovascular coiling were considered. Both options
with their relative risks and benefits were discussed

https://doi.org/10.36283/PJMD10-1/017
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with the family and the coiling option was accepft-
ed as the procedure of choice.

This was going fo be the first ever coiling procedure
for an aneurysm of the posterior circulation; hence,

(a)

d
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the interventional radiologist (IR) was wary of the
challenge with the additional fact that this patient
also needed a supporting device (balloon) for the
wide neck without which the chances of successful
coiling would not have been possible.

Figure 1a: CT brain showing diffuse subarachnoid hemorrhage (SAH); b: Digital subiraction angiography
(DSA) reveals a basilar tip aneurysm (arrow); c: A zoom in image of the aneurysm.

As is already known, coiling of basilar tip aneurysms
is not new to the world of neurosurgery and
inferventional radiology. Coiling of wide neck aneu-
rysms of the posterior circulation have always been
a daunting task. Coiling of basilar tip aneurysms
(BTAs) is a procedure, which is not new to the world

of neurosurgery or the interventional radiologist in
general. This procedure (Figure 2a and 2b) was
performed for the first time at Ziauddin hospital
(North campus); it was a bit more challenging
because this aneurysm in particular had a wide
neck.

Figure 2a: DSA post-coiling image; b: Oblique/lateral image-post coiling.

It was performed under general anesthesia with an
infusion of systemic heparinisation. The objective
was to densely pack the aneurysm with coiling such
that not a single additional coil could be placed to
obtain complete occlusion. Our patient was
discharged home on the third post-coiling day in
good health and with stable vitals. Hence, a break-

through at Ziauddin hospital (North) was registered
with the first ever coiling of a posterior circulation
aneurysm (in this case a basilar tip with a wide
neck). The patient is being followed up regularly in
the outpatient, fully ambulant, conscious, no symp-
toms of headache, excellent appetite.
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DISCUSSION

The general principles of commonality, risk factors
and ruptures that apply to basilar tip aneurysms are
similar to the rest of the cerebral aneurysms. The
main risk factors for basilar tip aneurysms include
sedentary life, high calorie diet, sleeplessness, obesi-
ty, hypertension, chronic obsfructive pulmonary
disease, high cholesterol and atherosclerosis'.
Basilar tip aneurysms are the commonest aneurysms
of the posterior circulation and account for at least
5-8% of all intfracranial aneurysms. Clinical findings
usually are those associated with SAH, although
bitemporal hemianopsia or an oculomotor palsy
may occur along with a low Glasgow coma score?.

Ruptured basilar aneurysms can at times be devas-
tating as far as survival is concerned, they do
however present with signs and symptoms of SAH.
That may include sudden, extremely severe head-
ache, which at times could be referred to as the
“worst headaches of my life" by the patient,
nausea and vomiting and blurred, or double vision
sensitivity fo light, seizure, drooping eyelid, loss of
consciousness and confusion. 10% to 43% of
patients with SAH report experiencing a sentinel
headache in the 2 months preceding the rupture.
Ruptured basilar tip aneurysms may result in fatal
subarachnoid hemorrhage (SAH) and mortality
could be as high as 23% 2.

At our cenfer, diagnostic imaging for suspected
aneurysms included CT (computerized tomogra-
phy) angiography (CTA) and digital subtraction
angiography (DSA). Once a SAH is noted on a plain
CT scan, DSA becomes the first diagnostic modality
of choice. In this particular patient, CT brain was
done in the emergency department and after a
clear suspicion of SAH secondary to a basilar tip
aneurysm rupture, we proceeded for a DSA. Basilar
fip aneurysms pose a special challenge. For a long
fime clipping, the aneurysm surgically had been the
only practical solution but came with a price of
significant morbidity’. However, the infroduction of
detachable coils has brought new hope to our
patients and it has significantly facilitated the man-
agement of basilar tip aneurysms''. Detachable
coils became available in the 1990s and with the
arrival of detachable coils, surgical freatment for
the same has become almost negligible, the reason
being that technically coiling of basilar tip aneu-
rysms is usually not different from that of other loco-
fions'®,

Owing to the proximity of the brainstem, difficulty in
obtaining adequate exposure and crowding of
arteries in this region, surgical clipping for basilar tip
aneurysms remains a challenge and the proce-
dure-related mortality and morbidity could be 9%
and 19.4% '2. Surgical techniques (for large and
giant aneurysms, even those with wide necks) such
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as direct clipping under hypothermia with circulato-
ry arrest and bypass surgery are no more serious
freatment alternatives for coiling at most centers
around the globe®. Whenever we talk about alarge
neck or a wide neck aneurysm, it is obvious that the
aneurysm is a giant aneurysm, which was the case
in our patient under discussion. Wide necks are
always considered as an unfavorable anatomic
feature for the plain reason that it becomes even
more difficult to obtain satisfactory occlusion.
Incomplete occlusions always have the potential of
loose packing which may not fully prevent blood
flow into the aneurysmal residual sac. Hence coiling
of such patients is very challenging because it is not
only technically very difficult in fact; coil herniation
later could be a possibility's.

The best way to overcome this difficulty would be to
use supporting devices that would prevent the
herniation of such coils. Supporting balloons have
been available since the 1990s; the use of a
supporting device may make the coiling process
more complex, with a possibility of increased
morbidity. The encouraging fact however is that
stfudies have reported low morbidity for the same
procedure when compared to basilar tip aneu-
rysms of all sizes’. Still supporting balloons are the
present day answer to this problem of imminent
threat of coil herniation in the parent artery, the
other option being infracranial stents'4,

After successful coiling, a major threat would be
rebleeding from a coiled aneurysm and another
possibility would be reopening of the aneurysm's.
Studies however generally show that the vast major-
ity of coiled aneurysms that have been adequately
occluded tend fo remain adequately occluded
even at 6 months follow-up angiography'é. Now
basilar tip aneurysms with a wide neck and a size 2
10 mm may reopen late (even after 6 months), to
tackle this problem extended follow up imaging
may be considered'.

Imaging follow-up is always an ongoing process. A
follow-up imaging is recommended fo be done at 6
months after the coiling procedure. This time is
appropriate enough to catch up with an early coll
herniafion or reopening of the aneurysm. Besides
the fact that an aneurysm may have been stable
and completely occluded, reopening has sfill been
reported after 8 years. Now instead of angiography,
the patient can be followed up with a high resolu-
fion magnetic resonance angiography (MRA)'8 19,

CONCLUSION

Coiling of Basilar tip aneurysms is a very effective and
safe procedure even with all the anatomic challeng-
es. The major confrontation is when this aneurysm has
a wide neck, which may allow coil migration. Hence
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ballooning, which helps to hold the coail in place is
highly recommended. Balloon assisted coiling is very
efficacious with a very low complication rate. Still,
such patients need to be followed up by angiogra-
phy to detect any reopening.
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ABSTRACT

Angioimmunoblastic T-cell ymphoma (AITL) is a rare, aggressive type of non-Hodgkin's lymphoma (NHL) that
is mostly diagnosed in elderly patients. Its non-specific clinical presentation (lymphadenopathy, fever, night
sweats, weight loss, generalized rash, and hepatosplenomegaly) often results in a delay in the diagnosis. The
diagnosis is mainly established based on a detailed clinical evaluation and biopsy findings, and currently,
available treatment options include corficosteroids, immunotherapy, and single- or multi-agent
chemotherapy. Here, we report a case of a é1-year-old male who presented with complaints of easy
fatigability, dyspnea, and fever along with inguinal ymphadenopathy and was diagnosed as a case of AlTL.
He was given multiple cycles of R-CHOP chemotherapy (Cytoxan, Hydroxyrubicin, Oncovin, and Prednisone
chemotherapy regimen), which led to tumor eradication. The patient, however, expired due to unknown
reasons. The case highlights the major diagnostic modalities and freatment strategies for AITL and sheds light

on the poor prognosis of the disease despite adequate management.
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INTRODUCTION

Angioimmunoblastic T-cell ymphoma (AITL) is a rare
non-Hodgkin's lymphoma (NHL) in which the follicu-
lar T helper (TFH) cells undergo a malignant and
aggressive transformation. This particular hemato-
logic malignancy contributes to only 1-2% of alll
NHLs, and the prevalence of AITL in Pakistan is as
low as 0.41%'2. AITL typically presents in the sixth or
seventh decade of life with constitutional symp-
toms, such as weight loss, fever, night sweats, hepa-
fosplenomegaly, lymphadenopathy, and skin rash?.
With a median 5-year survival of 32%, the disease
prognosis is poor. These grim statistics could be due
fo frequent relapses or delay in the diagnosis of AITL,
as most patients usually present at an advanced
stage’. The present case report aimed to contribute
fo the knowledge and understanding of AlTL's
disease course and the development of post-freat-
ment complications. No evidence of drug toxicity
contributing to death was witnessed in this case.
Thus, despite treatment, the fatal outcome of this
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case warrants further research about the exact
cause of death.

CASE PRESENTATION

A 61-year-old male with type 2 diabetes mellitus
presenfed to the emergency department of Dr.
Ziauddin Hospital, Karachi, with complaints of easy
fatigability, dyspnea, and low-grade fever accom-
panied by night sweats. The patient also reported
significant weight loss. He had no significant history
of cardiovascular disease, smoking, illicit drug
intake, or chemical exposure; family history was
non-contributory.

Physical examination revealed bilateral wheezes
over the chest, unilateral left inguinal lymphadenop-
athy, and splenomegaly. Initially, pulmonary tuber-
culosis (TB) with dissemination to inguinal lymph
node was suspected; however, the hard consisten-
cy of the lymph nodes pointed towards an underly-
ing malignancy.

https://doi.org/10.36283/PJMD10-1/018
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Complete blood count (CBC) with peripheral blood
smear showed microcytic hypochromic anemia,
bicytopenia, and hyper-segmented neutrophils.
The Mantoux test was negative, ruling out Tuberculo-
sis. Laboratory investigations during the initial hospi-
tal visit showed an elevation in the serum alkaline
phosphatase (ALP) [160 IU/L, N=39-117 IU/L], beta-2
microglobulin (6.5 mg/L, N=<2.4), and lactate
dehydrogenase (276 U/L, N=135-225 U/L). A chest
x-ray revealed bilateral pulmonary infilirates (Figure
1). Bone marrow aspiration was negative for extran-
odal involvement.

Figure 1: Chest X-ray showing bilateral pulmonary
infiltrates.

Inguinal lymph node biopsy exhibited few scattered
large cells with abundant cytoplasm, pleomorphic
vesicular  nuclei and  prominent  nucleoli.
Immunohistochemical stains were positive for CD3
and CD4 in small cells, which highlighted a
population of T lymphocytes with elevated Ki-67
(Mib-1). Additionally, stains for CD20 were positive in
a few large cells; scattered B-cells also showed
positive staining for CD10, CD21, PAX-5, BCL-6, and
PD-1. It was thus decided to diagnose this as a case
of AITL.

Pre-chemotherapy full-body posifron emission
tomography/computed tomography scan (PET/CT)
showed hypermetabolic lymphadenopathy
involving the cervical, supraclavicular, axilary,
mediastinal, hilar, abdominal, retroperitoneal,
pelvic, and inguinal regions bilaterally (Figure 2A).
Axial PET/CT scan of mediastinum revealed
hypermetabolic areas in the lungs, along with
evidence of bilateral pleural effusion and
mediastinal lymphadenopathy (Figure 3A). Overall,
the imaging findings were suggestive of a diffuse
lymphoproliferative disorder. Subsequently, the
patient was started on R-CHOP (rituximab,
cyclophosphamide, doxorubicin, vincristine, and
prednisone) chemotherapy, and he attained
complete remission after two cycles of R-CHOP
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therapy. Post-chemotherapy full-body PET/CT scan
showed no metabolic activity in the previously
noted areas (Figure 2B). The axial PET/CT imaging of
mediastinum (Figure 3B) showed no evidence of
effusion as well as reduced metabolic activity.
These imaging were indicative of a satisfactory
response to the prescribed therapeutic regimen;
hence, the patient was discharged.

Figure 2: (A) Pre-chemotherapy positron emission
tomography/computed tomography scan showing
diffuse hypermetabolic activity; (B) Post-chemother-
apy positron emission tomography/computed
tomography scan showing reduced metabolic
activity in previously noted areas.

Figure 3: (A) Pre-chemotherapy positron emission
tomography/computed tomography scan showing
multiple hypermetabolic lesions in lungs (green
arrows), bilateral pleural effusion (blue arrows) and
mediastinal lymphadenopathy (pink arrows); (B)
Post-chemotherapy positron emissiontomography/-
computed tomography scan showing reduced
metabolic activity in previously noted areas (green
arrows) with no evidence of pleural effusion (blue
arrows).
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After two weeks of remission, the patient again
reported to the ED with complaints of fever and
dyspnea. Laboratory investigation showed pancyto-
penia with significant leukopenia  (1.1x107/L,
N=4.0-10) and thrombocytopenia  (40x107/L,
N=150-440). After obtaining blood cultures, the
patient received infravenous fluids and empiric
anftibiotics. Platelets were transfused for his worsen-
ing thrombocytopenia, and extensive blood
workup was performed to exclude platelet fransfu-
sion reaction. Although blood cultures came out
negative, the patient continued to deteriorate and
eventually developed multiple organ failure (MOF).
The patient also developed respiratory distress
requiring endotracheal infubation and mechanical
ventilation. Despite all possible efforts, the patient
expired a week after readmission. The reason for
sudden death remains unidentified, despite
thorough imaging and laboratory investigations.

DISCUSSION

AlITL is a rare hematological malignancy account-
ing for approximately 1-2% of NHLs, and almost 20%
of all peripheral T-cell lymphoma (PTCL) cases
diagnosed per year. It classically presents in the
elderly with a mean age of sixty-five years. Unlike
the other PTCL subtypes, the incidence of AITL is
more common in Europe (28.7%) relative to Asia
(17.9%) '. Diagnosis of AITL depends on the clinical
picture, laboratory investigations, and biopsy
report. Imaging techniques such as computerized
fomography (CT) scan, magnetfic resonance
imaging (MRI), and positron emission tomography
(PET) scan may help in the diagnosis of AITLS.

The initial clinical presentation is usually ambiguous,
which includes generalized lymphadenopathy, skin
rash, hepatosplenomegaly, and development of B
symptoms such as fever, night sweats, and weight
loss. Moreover, autoimmune dysfunction is often the
cause of many AITL symptoms, such as arthritis,
vasculitis, thyroid abnormalities, autoimmune hemo-
lytic anemia, and thrombocytopenia; these can
easily misdirect the diagnosis fowards an autoim-
mune disorder. Thus, prompt diagnosis of AITL is a
significant challenge. Literafure suggests that
cutaneous manifestations, notably skin rash, are
present in many cases. This rash resembles the
morbilliform rash of measles, but erythematous and
maculopapular appearances are not uncommon?,
However, our patient was devoid of any cutaneous
involvement. Furthermore, AITL may also spread to
extra nodal sites that typically include bone
marrow, spleen, lungs, and skin*. Nearly 70% of
patients will have bone marrow involvement in the
course of the disease'. While the patient did present
with splenomegaly and pulmonary infilirates, there
was no bone marrow involvement in this case.

Apart from anemia and thrombocytopenia, labora-
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tory investigations also show evidence of hypergam-
maglobulinemia, a positive Coombs test, elevated
serum LDH level, and erythrocyte sedimentation
rate (ESR) '. On an immunophenotypic analysis,
neoplastic T-cells expressed CD3, CD4, and the TFH
cell markers, which included CD10, CXCL13, and
PD-1. The expression of CD10, BCL6, CXCL13, and
PD1 represents an essential adjunct in the diagnosis
of AITL, which helps in distinguishing AITL from other
PTCLs. The consistent expression of CXCL13 has
enhanced diagnostic confidence. Although the
expression of these markers is variable, CXCL13
tends to be more specific relative to CD10 '. The
pathologic markers expressed in this case were
CD3, CD4, CDI10, CXCL13, PD-1, and BCL-6. In
addition, studies suggest that AITL is often associat-
ed with Epstein Barr virus (EBV) positive B-lympho-
cytes and can mimic viral illness®. This could be the
result of areactivation of EBV due to extreme immu-
nosuppression. However, in this patient, the B cells
were EBV negative.

The freatment of AITL includes corficosteroids, chemo-
therapy, radiotherapy, and stem cell fransplanta-
tion'3. Traditionally, both single-agent and combina-
tion chemotherapeutic regimens such as CHOP have
been used. To this day, CHOP therapy remains the
freatment of choice in patients with AITL'. Despite
various ftrials, the addition of drugs like rituximab,
alemtuzumab, bevacizumab, and belinostat to the
CHOP regimen did not result in any therapeutic
benefits. In this case, CHOP therapy combined with
rituximab (R-CHOP) was the first-line freatment. Follow-
ing two cycles of R-CHOP therapy, the patient went
into complete remission, indicating the efficacy of the
said treatment modality.

The maijority of the cases of AITL are complicated by
superimposed infections rather than progressive
lymphoma, since the affected individuals may
develop immunosuppression due to both the
disease and the chemotherapy treatmentd. Thus,
they are more prone to infections that can potential-
ly cause severe, life-threatening complications and,
consequently, death. Disease-specific death is
more associated with older age and advanced
stages of the disease (stage lll and V) ¢.

Additionally, several studies have also identified
foxicities secondary to the treatment as a common
cause of mortality in patients with AITL. The main
adverse effects of CHOP chemotherapy include
immunosuppression, infections, cardiotoxicity, and
hematological toxicities such as neutropenia and
thrombocytopenia®. In this case, we did note hema-
fological foxicities following chemotherapy;
rituximab (anti-CD20 monoclonal anfibody), in
particular, has reported side effects of severe
infusion-related reactions and thrombocytopenia
requiring hospitalization. Apart from hemorrhagic
cystitis (ruled out via urinalysis); the side effects of
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cyclophosphamide, such as immune suppression
and alopecia, were also evident in this case’. Doxo-
rubicin can also cause significant cardiotoxicity that
might prove fatal®, but electrocardiography (ECG)
and echocardiogram of this patient did not show
any evidence of cardiotoxic side effectsé. The exact
cause of death in AITL is unknown; however,
evidence reveals respiratory failure, cardiac failure,
and infections due fo immunosuppression may be
significant contributors?.

Hence, more research is required to establish the
long-term safety and therapeutic efficacy of the
aforementioned treatment strategies for patients with
AlTL. The potential success in freating AlTL effectively
and preventing its fatal complications depends on a
thorough understanding of the disease pathophysiolo-
gy and in developing improved therapeutic strate-
gies with more tolerable side effects by conducting
large-scale clinical trials.

CONCLUSION

A careful study of this case led us to conclude that
the fatal outcome could be attributed either to the
malignancy itself or fo the side effects of the chemo-
therapy. Research that is more clinical is required to
reduce the diagnostic delay of AITL and to devise
better therapeutic strategies.
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ABSTRACT

Background: The novel coronavirus disease or Covid-19 is caused by a virus of a strain named Severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2). Counfries enacted a strict self-isolation order as the
authorities seek to clamp down on the coronavirus pandemic that has led to severe socio-economic
disruptions to minimize close contact between individuals. One of them is the concept of work from home
and the continuation of studies through online sessions. The study aimed to examine the psychological
health of medical students in this quarantine period and the effect of this on their daily life activities and their
attitude fowards online classes.

Methods: It was a cross sectional study conducted in the Cliffon campus of Ziauddin University Karachiin April
2020. Medical students studying in 1+, 24 and 3 year MBBS were included in the study. The total calculated
sample size was n=105 however, 182 responses were received and data were analyzed. To assess
psychological health depression, anxiety and stress scale (DASS) was used among study participants. In
order to identify its effects on daily routine and afttitude self-administered questionnaires were formulated.
Data were analyzed using SPSS version 20.

Results: The DASS scale analysis showed that most of the students belonging to different educational years
scored in severe or extremely severe depression 55(30.2%), anxiety 56(30.8%) and severe stress 32(24.2%)
levels according to DASS criteria due to COVID-19. The current pandemic has affected their daily life routine
however, 111(61%) favored the decision of conducting online classes.

Conclusion: The current situation has affected medical students psychologically and their daily life routine,
students have shown a positive response to online sessions being delivered to them.

Keywords: Medical Students; Psychological Health; Daily Routine; Online Classes.

Corresponding Author:

Dr. Akhtar Ali

Department of Pharmacology,
Ziauddin University, Karachi, Pakistan.
Email: akhtar.ali@zu.edu.pk
https://doi.org/10.36283/PJMD10-1/019

INTRODUCTION

The coronavirus pandemic is a world-shattering
event whose long last consequences we can only
begin to fathom. The novel coronavirus disease
called Covid-19 is caused by a virus named
SARS-CoV-2'. This disease has expanded to touch
nearly every corner of the globe since it first
emerged at the beginning of the year in Wuhan, a
city of China? More than 1,013,000 people are
known to be infected and more than 54,100 deaths
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have been recorded. In Pakistan, many confirmed
cases have been reported to date 3. With inadver-
tently rising numbers of confirmed cases of
COVID-19 throughout the globe, the World Health
Organization has declared the virus a global health
emergency. Radical healthcare and preventive
measures are advised for flattening the curve*s.

This pandemic ¢ has affected every field of life.
Countries enacted a strict self-isolation order as the
authorities seek to clamp down on the coronavirus
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pandemic that has led to severe socioeconomic
disruptions, postponement or cancelation of cultur-
al, religious and sports events globally, with methods
included fo minimize close contact between
individuals’. These extreme measures are taken to
stop or slow down the spread of the disease, imple-
menting the concept of social and physical
distancing. Mere closing of schools and universities
in more than 160 countries has affected more than
1.5 billion students worldwide. The closure of malls
and shopping centers has also resulted in panic
buying®. Mental disorders especially depression and
anxiety have received increasing global attention
because of their negative effects on working ability
and the performance of people’. Infectious disease
pandemic aggravates this health issues'™. During
the SARS outbreak, it was estimated that 29% of
those quarantined showed signs of Post Traumatic
Stress Disorder, and 31% had symptoms of depres-
sion following isolation™. Similarly, the emergence of
covid1? has caused serious unrest and upsurge the
wave of anxiety globally'2.

Although quarantine measures have periodically
been used for centuries fo contain and control the
spread of infectious diseases such as cholera,
plague, SARS with some success'®. But the history of
invoking these measures is tarnished by threats,
generalized fear, lack of understanding, discriminao-
tion, economic hardships, and rebellion'. Medical
students have far higher rates of depression than
the average person, their depression prevalence
ranges from 9%-56%. According to a meta-analysis,
27% of medical students had depression or symp-
foms of it in nearly 200 studies of 129,000 medical
students in 47 countries’. This may influence the
student’s health and quality of life'é'8, With this
devastating lock down many strategies have also
been adopted to minimize the damage and carry
on with the work in life. One of them is the concept
of work from home and the continuation of studies
through online sessions'?. Based on the above
findings, this study aimed to examine the psycho-
logical health of medical students in this quarantine
period and the effect of this on their daily life activi-
fies and their attitude towards online classes.
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METHODS

It was a cross sectional study conducted in Clifton
campus of Ziauddin University Karachi from 15" fo
30™MApril 2020. Medical students studying in 1¢, 2 and
39 year MBBS were included in the study. Ethical
approval was taken from ERC of Ziauddin University
(reference code 2400720AAPHA). The total calculat-
ed sample size was n =105, it was calculated by using
a 50% proportion of the selected population.
Non-probability Consecutive sampling tfechnique was
used to recruit the participants. To assess psychologi-
cal health depression, anxiety and stress scale (DASS)
was used among study participants. In order to identi-
fy its effects on daily routine and attitude self-adminis-
tered questionnaires were formulated and which was
pilot validated.

Initially, students were asked for their consent for
participation in the study followed by demographic
data, DASS and further questionnaires. The ques-
fionnaire was sent to students using a Google form
link and responses were recorded. Total 184
responses were received in 10 days of link sharing
out of the 2 participants who denied sharing the
information and data was analyzed for n=182. Data
were analyzed using SPSS version 20. Depression,
anxiety and stress were identified using guidelines of
DASS. Frequency and percentages were calculat-
ed to correlate the effects on the daily routine of
medical students and attitude.

RESULTS

The participants of our study (100%) belonged to the
age group 18-23 years, among them 66(36.37%) were
males and 116(63.7%) were females. From 1% year
MBBS 95(52.1%), 2@ year 39(21.4%) and 3¢ year
48(26.4) students submitted the proforma. The DASS
scale analysis showed that most of the students
belonging to different educational years scored in
severe or exiremely severe depression 55(30.2%),
anxiety 56(30.8%) and severe stress 32(24.2%) levels
according to DASS criteria due to COVID-19 (Table 1).

Table 1: Responses of medical students according to depression, anxiety and stress scale (DASS) criteria.

Categories
Variables
Normal Mild Moderate Severe Exiremely Severe
Depression 27 (14.8%) 26 (14.3%) 43 (23.6%) 29 (15.9%) 55 (30.2%)
Anxiety 29 (15.9%) 26 (14.3%) 29 (15.9%) 41 (22.5) 56 (30.8%)
Stress 41 (22.5%) 29 (15.9%) 35 (19.2%) 44 (24.2%) 32 (17.6%)

https://doi.org/10.36283/PJMD10-1/019

In order to assess the effect of covid-19 on the daily
routine of medical students they were enquired
about their activities during lockdown through a
survey asking them whether a situation applied to
them andfo what degree. Most of the students

replied that they are not waking early in the
morning 79(43.4%), the majority of students were
spending their time on social media applications
65(35.7%) and majorly favored the idea of sharing
recorded lectures (Table 2).
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Table 2: Daily routine of Medical students during COVID-19 lockdown.

Statement St'rongly Disagree Agree Strongly
Disagree Agree
1.1 am waking up early during lockdown 79 (43.4%) 40 (22%) 33 (18%) 28 (15%)
2. 1 spend this lock down as vacations 44 (24.2%) 60 (33%) 44 (24.2%) 33 (18%)
3. | utilize time in watching movies 44 (24.2%) 65 (35.7%) 44 (24.2%) 28 (15.4%)
4. | read novels/magazines 83 (45.6%) 59 (32.4%) 29 (15.9%) 10 (5.5%)
5. | use social media apps mostly during 15 ( 8.2%) 39 (21.4%) 62 (34.1%) 65 (35.7%)
lockdown
6.l read books related to my education year 20 (11%) 68 (37.4%) 63 (34.6%) 29 (15.9%)
7. | visit fri lati i
visit my friends / relatives during 148 (81.3%) 26 (14.3%) 6 (3.3%) 1 (0.5%)
lockdown
8. | perform exercise in a routine fashion 61 (33.5%) 65 (30%) 40 (22%) 24 (13.2%)
. | feel lik ting habit: ffect
7. Ieel ke my eating habits are affected 35 (19.2%) 37 (20.3%) 57 (31.3%) 52 (28.6%)
during lockdown
10.1 used.To order food from outside quite 62 (34.1%) 46 (25.3%) 32 (17.6%) 41 (22.5%)
often during lockdown
11. 1 find my sleeping pattern has been
disturbed 19 (10.4%) 29(15.9%) 34 (18.7%) 99 (54.4%)
12.1 fi fi f let
| use my free fime 1o compiete my 38 (20.9%) 67 (36.8%) 42 (23.1%) 34 (18.7%)
assignments
13. | use my time in for my hobbies 26 (14.35) 69 (3 7.9%) 45 (24.7%) 40 (22%)
14. 1 use my time in playing computer games 97 (53.3%) 46 (25.3%) 28 (15.4%) 9 (4.9%)
15. 1 find myself often bored with nothing to do. 32 (17.6%) 51 (28.0%) 47 (25.8%0 51 (28%)
The atftitude of medical students towards online cal education online 111(61%) however; they

classes during lockdown fifteen statements was
asked and they were supposed to mark as strongly
agree, agree, disagree and strongly disagree.
Students favored the decision of continuing medi-

reported that it is difficult to concentrate during
online sessions. Many students 88(48.4%) (Table 3)
found it difficult fo ask questions during online

sessions.

Table 3: Attitude of medical students towards online classes.

Strongly B Strongly

Statement Agree Agree Disagree Disagree
1. | favor the decision of online classes 33 (18.1%) 111 (61%) 30 (16.5%) 7 (3.8%)
2. Iti f li fessi | fi
On”nzo good way to deliver professional education 23 (12.6%) 95 (52.2%) 54 (29.7%) 9 (4.9%)
3. Online sessions are helpful in creating our concepts 9 (4.9%) 75 (41.2%) 75 (41.2%) 22 (12.1%)
4. It is helpful as the course will be completed in time 47 (25.8%) 78 (42.9%) 39 (21.4%) 16 (8.8%)
5. The supplemental online resource material available
online is better than the traditional classroom one 27 (14.8 %) 47 (258%) 85 (46.77%) 19 (10.4%)
6. The facilitators are well trained for online sessions 15 (82%) 90 (49.5%) 64 (35.2%) 11 (6%)
7. | like the idea of not having to derive to school 58 (31.9%) 29 (15.9%) 62 (34.1%) 31 (17%)

. I beli that high lity | i take pl

8. Ibelieve thathigh quaiity learning can fake place 18(9.9%) | 58(31.9%) | 70(38.5%) | 34 (18.7%)
without faceto-face interaction
9. llike the idea of flexibility in fime and space in 73 (401% 89 (48.9%) 1497.7% (2.7%)
recorded lectures
10. Learning at home does not give satisfactory feeling 38 (20.9%) 69 (37.9%) 65 (35.7%) 9 (4.9%)
11. Asking questions is difficult in online sessions 60 (33%) 88 (48.4) 25 (13.7%) 8 (4.4%)
12. | find it depressing to focus on the medical
education 51 (28%) 64 (35.2%) 55 (30.2%) 11 (6%)
13. | attend the sessions just for the sake of attendance 28 (15.4%) 50 (27.5% 84 (46.2%) 19 (10.4%
14. | find it hard to concentrate in online sessions 64 (35.2%) 69 (37.9%) 43 (23.6%) 5(2.7%)
15.' As it was off for all other ﬁelds of life, scheduling 10 (5.5%) 53 (29.1%) 87 (47.8%) 31 (17%)
online classes is not a good idea
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DISCUSSION

Psychological morbidity in medical undergraduate
students had been of great concemn in the past few
years due to an increase in the number of private
medical schools all around the world. This has further
been aggravated by a Covid-19 pandemic. Our
study showed a prevalence of depression (30.2%). This
survey indicated that 30.8% of college students were
afficted with severe anxiety because of the
COVID-19. It results in an unintended pause in
student’s education due to global university closure.
Similar to our study, significant psychological
symptoms related to anxiety, stress, depression in
university students have already been pointed out®,
and it is reported to get aggravated due to the
current pandemic?'. The anxiety of these students
about COVID-19 might have been related to the
effect of the virus on their educational studies?. It is
not in accordance with Cao et al. in china who
reported the same finding in their survey was
conducted in China?'. The findings of our study
regarding stress highlighted that 24.2% of medical
students suffering from severe stress during current
situations are similar as reported in different
studies across the globe?.

Considering the depressed state of mind of the
stfudents, we measure the effect on their daily
routine and their response towards the online
sessions that are arranged by their respective
institutes 35.7% of the respondents choose that they
have started using social media apps during the
lockdown. Most of the respondents (81.3%) did not
visit their friends or relatives during the lockdown
period which is in accordance with Balkhi et al. In
addition, 31.3% of students feel that their eafing
habits are affected by lockdown and 34.1% of
students responded they did not order food from
outside during this fime?4. This might be because of
the awareness that covid-19 affects mostly those
who are not in a better state of health. Thus, 54.4%
students’ sleep pattern has been changed; it is in
agreement to the study conducted in Italy in which
it has been reported that the sleep difficulties were
sfronger for people with a higher level of
depression, anxiety, and stress symptoms?.

More than half of the students (53.3%) indulge in
playing computer/console games. Playing video
games has also been recommended by the WHO
to prevent the spread of the COVID-19 pandemic?.
Since, 28% of students felt bored because they had
nothing to do during the lockdown period. This
boredom could further aggravate the anxiety.
Colleges shut across the world due to covid-19
have resulted in fast-paced shifts from face-to-face
instruction to online environments. In our study,
mixed results have been reported, 61% of
respondents favor the decision of online classes
taken by my medical school.
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Half of the respondents agree that online
education is a good way to deliver knowledge of
professional education. Another important factor to
consider, in terms of the effectiveness of online units,
is student retention. There has been limited research
regarding student aftrition/retention in  online
psychology courses literature shows that higher
rates of aftrition are typically observed in online
courses compared to face-to-face learning in a
classroom?. In this study, 38.5% students disagreed
and 18.7% strongly disagreed that high quality
learning can take place without face to face
interaction. However, Bowers et al. suggested that
“carefully designed interactions, faculty student
contact and ongoing instructor feedback” are
critical for student retention?.

In addition, 37.9% of respondents in this study found
it hard to retain during online classes. The reason
could be related to students’ low perceived sense
of connectedness and a perceived lack of
instructor presence. However, equal responses
(41.2% agreed and 41.2% have disagreed) came
on online sessions helping create concepts.
Furthermore, 35.2% of students found it depressing
to focus on medical education during the current
pandemic time. Due to the energy crisis (electricity
issues), it is difficult in Pakistan to have persistent
intfernet connectivity and continuous connection
live interaction on online classes so students favored
the decision of uploading recorded lectures to
have access at any time. This could be because
colleges have prompitly implemented online
educational activities; they were insufficient to ease
students’ minds in such uncertain fimes. Thus, if
these students also consider themselves vulnerable
to developing emotional disorders, institutions will
need to implement prevention and infervention
programs to mitigate the stress levels.

CONCLUSION

Covid-19, online classes, lockdown and social
distancing have changed the medical student’s
daily life roufine. Students’ response regarding
online classes is highly appreciable, as they have
shown their concern and responsibility in continuing
their medical education during the current
pandemic. Moreover, the current situation has also
affected their psychological health and responsible
for the development of depression, anxiety and
stress among medical students.
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Dear Editor,

First identified in Wuhan, China, on December 31 2019, coronavirus spread like bush fire. The WHO declared
it as a Global Pandemic on March 11 2021. COVID-19 was termed novel based on newly identified patho-
gens, thus leading to a state of uncertainty regarding treatment and prevention'. This virus can present with
an array of symptoms; dry cough, breathlessness, chest pain, myalgia, and diarrhea?. Undergraduate medi-
cal education has shifted to virtual learning systems to halt the tfransmission of the virus. This letter elaborates
on the challenges faced and the impact of COVID-19 on the life of undergraduate medical students.

From the students to the working healthcare professionals, the coronavirus pandemic has affected the med-
ical community the hardest; Clinical rotations were canceled with little or no warning while pre-clinical
students moved to online classes®. The stress and uncertainty during this time are taking their toll on our
psychological wellbeing*. Doctors are striving to deliver the same level of education while also battling the
pandemic; exploring different ways of imparting knowledge as well as practical skills. While continuing with
their education, medical students are helping combat this virus through volunteering their time at hospitals
and with research.

Amidst this pandemic, the world is struggling fo adapt to this new normal. Drastic changes have been
brought to the medical education system as students now have online classes and clinical training. Although
it is difficult fo deliver information in this manner, online education has brought with it its advantages.
Students save up on time, money, and energy, which can be put fowards assignments and research
projects. Online forums are an excellent way to prompt discussion amongst students as they pour in their
opinions. Recorded lectures can be reviewed later for reinforcement. However, limited patient inferaction
has its challenges. Regardless, this adaptation over fraditional university learning is safe and effective.
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ded in the text. The full manuscript has to be submitted online via email at pjmd@zu.edu.pk and http://o-
js.zu.edu.pk/ojs/index.php/pjmd

PEPARATION OF MANUSCRIPTS

Manuscript should be typed in times roman font size 12, using double spacing throughout, including the fitle
page, abstract, text, references, individual tables, and legends. This is a quick guidance to authors instruc-
tion, for detail information of declarations, acknowledgments, author’'s contribution, ethical approval visit
our website https://pjmd.zu.edu.pk/instructions-to-authors/

PLAGIARISM

In order to have checks and balances against unethical practices, the Higher Education Commission of
Pakistan has developed a Plagiarism Policy which is applicable to all the Higher Educational Institutions of
the country. Ziauddin University is a strong proponent of academic integrity and intellectual honesty. The
Plagiarism Policy of HEC is strictly applied in all the academic concerns of the university including PJMD. The
policy should be adhered to when preparing a manuscript of original work to be submitted to the PJMD. A
covering letter should also be provided, certifying that the content of the manuscript is not plagiarized.

COVER LETTER

A cover letter that includes the information:

« An explanation of why your manuscript should be published in Pakistan Journal of Medicine and Dentistry.
- An explanation of any issues relating to journal policies.

- Confirmation that all authors have approved the manuscript for submission.
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TITLE PAGE

The title page should carry
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4. The name and office address with email of the corresponding author.
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AUTHORSHIP
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the content. The conftribution of each author must be described in detail.

ORIGINAL ARTICLE
An original article should have minimum word limit of about 2000 words with two tables and two figures
supported by 30 references.

ABSTRACT AND KEYWORDS

A structured abstract of 250 words is required for original articles while other types of articles require unstruc-
tured abstracts of 150 words each. The confent of the abstract should be structured under the headings of
Background (which should include the Objective), Methods, Results and Conclusion with 3 fo 10 relevant
keywords from the Medical Subject Headings (MeSH).

INTRODUCTION
The introduction should provide the background and the rationale, along with brief literature review on the
topic. The section should highlight the purpose of the article using only strictly pertinent references.

METHODS
In this section, the sampling procedure for the research should be described (patients or laboratory animails,
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including controls). The age, sex and other important characteristics should be clearly defined with name of
ethical review committee of your organization who has reviewed the manuscript. The methods should be
written with references, apparatus (the manufacturer’'s name and address in parentheses), and procedures
in sufficient detail to allow others workers to repeat the procedure. In addition, the statistical methods used
to analyze them should also be specified.

RESULTS
Important observations and findings should be highlighted. The data in this section can take the form of text,
tables, and illustrations, all of which should be organized and presented in a logical sequence.

DISCUSSION

In this section only the new and important aspects of study should be highlighted. Repetition and redundan-
cy of data should be avoided and references given in the Introduction should not be repeated. The
inferences of findings and their limitations, including implications for future research should be discussed with
references from latest relevant studies.

CONCLUSION
The conclusion should be matched with the objectives of the study and unqualified statements should be.
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