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HITEC Medical and Dental Journal

AIMS & SCOPE

HMD] is the journal of HITEC Institute of Medical Sciences (HITEC-IMS), Taxila. It is an open
access, peer-reviewed, bi-annual journal that aims to keep the medical & dental health professionals
updated with the latest information relevant to their fields.

HMDJ welcomes scholarly work from medical, dental and allied subjects (basic & clinical),
community health issues and medical education. It publishes original research, review articles,
case reports, editorials, letters to editor, short communication, book reviews, recent advances, new

techniques, debates, adverse drug reports, current practices, and conference reports. All publications
of HMDJ are peer reviewed by subject specialists from Pakistan and abroad.

OBJECTIVES

1. To publish original, peer reviewed clinical and basic sciences articles.

2. To promote research culture in HITEC-IMS and beyond, by inculcating the habit of medical
writing in doctors.

3. To assist physicians to stay informed about the developments in their own & related fields.

4. To support knowledge & experience sharing among the health professionals for the benefit of
the patients.

5. To attain top-notch ethical medical journalism by delivering credible and reader-friendly
publications.
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EDITORIAL

PLAGIARISM- AN UNDERSTANDING

Hamid Shafiq’
'Principal HITEC-IMS (Medical College)

Academic research involves months and years of careful
planning and hard work. Translating this research from bench
to bedside gives a sense of thrill and satisfaction. It is essential
to be completely honest while carrying out and publishing
research. Deviations, also called scientific
misconducts do occur during this process,
and most common of these is plagiarism’.
Plagiarism is derived from the Latin word
“plagiarius”, meaning a kidnapper, and
the person who commits it is called a
plagiarist>’. Plagiarism is defined as “The
use of another author’s language, thoughts,
ideas or expressions or the representation
of them as one’s original work without
crediting the source™. In easy words, it
is “The practice of taking someone else’s
work or ideas and passing them as their
own™. Act of plagiarism goes back a long
time in history and the first article on it
was written by Halstead in “Science” in
1896, under the title “Complement or
Plagiarism” ©. Since then scores of articles
have been published on the topic.

Research has become a growing industry, and there is fierce
competition to publish work. Researchers find themselves
obliged to publish their work to get promotions or funds,
to prove their academic competency, and to maintain their
careers”®. These pressures, coupled with a lack of time, research
skills and ease of obtaining information from the internet,
lead to intentional shortcuts and plagiarism. Although most
researchers understand the obvious forms of plagiarism, there
is a lack of clarity on the grey areas which is also a cause of
plagiarism®.

Around 23% of articles submitted for publication are rejected
due to plagiarism '° and its prevalence rate is reported to be

between 11%-19% in different communities .

Plagiarism can occur in different forms, as depicted in (Tablel).

Correspondence to: Maj Gen (R) Prof. Dr. Hamid Shafig, HI(M)
Chief Editor HITEC Medical and Dental Journal

Email: hamidshafig.amc@gmail.com
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CAPSULE SUMMARY

Plagiarism is the most common type
of misconduct in scientific writing
and is defined as taking someone
elses work or ideas and passing
them as their own thus retarding
progress. It carries serious penalties
if proved. Plagiarism-free scientific
writing is a shared responsibility
of medical institutes initiating the
scientific writings and the Journal
editors who publish it.

Whatever the type, plagiarism is divided into major and minor
forms, depending upon the magnitude of the offence. Major
forms include intentionally using large portions of another
person’s work and presenting it as one’s own. In minor forms,
insignificant parts of the text are not
properly cited, which reflects academic
immaturity. Plagiarism that is committed
deliberately is a greater offence than when
it is done unintentionally >.

If this misconduct is detected before
publication, the article is sent back to
the author for making required changes
or re-writing of the complete article. The
penalties are different for different forms
of plagiarism when it is detected after
publication (Table 2). There are many
examples where plagiarism has cost the
authors their entire careers.

In the past, it was the responsibility of

editors and reviewers, depending on their

personal experience, to detect plagiarism.
Recently, many software-based services for the detection of
plagiarism are available. One free service is eTBLAST which
is available on the website: http://etest.vbi.vt.edu/etblast3/.
Another software is iThenticate, which offers options to filter
direct quotations, bibliographies, and methodologies to
minimize the chances of wrong reporting. Another paid tool
is Turnitin plagiarism detection software. This is the most
widely used software and is also used by our journal. There is
no universally agreed percentage for similarity index to match
over which plagiarism may be declared. However, most journals
take a 20%-30% similarity as cut-off line'>*. The use of these
software programs is not enough to make a decision, and the
case must be taken in context.

The Higher Education Commission (HEC), Pakistan gave an
anti-plagiarism Policy in 2007 and revised it in 2023. It allows
a 19% overall similarity index and up to 5% similarity each in
internet sources (Information available publicly), publications
(Academic databases), and student-papers (Database of
documents uploaded in Turnitin by Instructors or Students).
Similarity with the student repositories may be ignored if the
author is the principal investigator. The similarity index in the
sections of results, conclusion, and recommendations should
not be more than 9%, and these sections may be separately
evaluated from the rest of the manuscript. The policy details all

doi: 10.69884/hmdj.4.1.1547
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aspects of Plagiarism™.

In this era of artificial intelligence (AI), scientific medical
manuscripts have been written using it. Moreover, software
programs can rephrase the write-up by AL If suspected, certain
software can detect whether the paper is written by humans or
by machines'.

Production of plagiarism-free scientific writing is a shared
responsibility of any medical institute. The recommendations

Table 1: Types of Plagiarism

given in Table 3 can help achieve this goal>".

Publishing medical research is essential for increasing the
knowledge of the medical community. Plagiarism is the most
common problem in research writing and shakes the virtues of
trust and honesty which are an integral part of such writings,
creating an environment which retards scientific progress. It
should be dealt with strictly at all levels and authors should
be appropriately punished, to set an example in the scientific
community and to discourage such behaviors.

PLAGIARISM TYPES

Depending upon intention

Accidental (Unintentional)

Caused by a lack of awareness of limits of taking data and
pieces of writing from another source

Deliberate (Intentional)

Intentionally copying other’s work in any form

Depending upon nature of plagiarised material

Plagiarism of Ideas

Conducting research on someone else idea without
acknowledging it

Plagiarism of Text

Copy pasting or word to word writing

Patch working

Changing a few words of the copied work and presenting
as one's own work

Mosaic Plagiarism

Using text from different sources and intertwining into
one flow

Paraphrase Plagiarism

Rephrasing a text without proper attribution

Software based text modifications

Using softwares like text spinner to evade plagiarism

Self Plagiarism

When part an original work is used in different publica-
tions by the researcher without making a reference

Collusion plagiarism

Asking someone else to write an article and presenting as
your own

Contract plagiarism

Paying someone else to write an article and presenting it
as their own

Table 2: Penalties for Plagiarism

Severity of plagiarism

Penalties

Minor

e  Letter of explanation

Major

e  Formal letter to heads of institute of the plagiarist
institution

Refusal of future submission from author

Refusal of future submission from institution
Reporting to Medical Council

Expulsion of authors/co authors from institute
Retraction of the article

Students

i.  Redo assignment/paper
ii. Fail the assignment/paper
iii. =~ Redo class or degree
v.  Fail the degree

—-
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Table 3: Recommendations for avoiding Plagiarism

Source credit (mentioning reference) should be given when another person’s ideas, opinion, theory, facts,
statistics, graphs or drawings are used in own research.

If exact words from the source are to be copied, then it should be between quotation marks “” followed by
reference.

For copying scientific facts which are universal and cannot be changed, the text should be rewritten in
author's own words followed by source crediting.

Obtain permission from the source article is large part of a previously published article needs to be included
in the manuscript.

Use plagiarism software before submitting the manuscript.

The students and faculty within the institute should have enough knowledge about plagiarism, its forms,
consequences and how to avoid committing it, and all institutes should provide training on how to write a
scientific article without plagiarism.

For junior researchers, the article may be broken into small pieces, setting a deadline for each piece discussing
with seniors at each stage.

“Publish or perish” leads to undue pressure and inadvertently to, plagiarism. Publishing should not be an

academic promotion drive venture.

REFERENCES
Jitani A, Mandal PK, Jajodia E. Publication of medical research without 10. Sophia L. Journal review process increasingly includes check for
plagiarism-How to achieve it? ] Hematol Allied Sci.2023;3(3):88-92. plagiarism. Chron High Educ.[Internet].2010 July 9[cited 2024 April
Berk RN. Is plagiarism ever in significant. Am ] Roentgenol. 1991;157:614. 24]. Available from http://chronicle.com/blogs/ wiredcampus/journal-
Mohammad RAA, Shaaban OM, Mahran DG et al. Plagiarism in medical review-process-increasingly-includes-checkfor-plagiarism/25420.
scientific research. ] Taibah Univ Med Sci. 2015;10(1): 6-11. 11. Bazdaric K,Bilic-Zulle L, Brumini G, et al. Prevalence of plagiarism
Merriam-Webster collegiate dictionary. 11th ed. Springfield (MA): in recent submissions to Croatian Medical Journal. Sci Eng
Marriam Webster;2014. Ethics.2012;18(2):223-239.
Oxford English dictionary. 11 ed. Oxford(Oxon): Oxford University 12. White C. Plagiarism detection services to be launched in June. BMJ
Press;2008. 2008;336(7648):797.
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ORIGINAL ARTICLE

DIAGNOSTIC ACCURACY OF CHEST X-RAY IN
COVID-19 PATIENTS TAKING HIGH-RESOLUTION
COMPUTED TOMOGRAPHY AS GOLD STANDARD

Uzma Abdullah', Nafeesa Tariq?, Ayesha Rizwan®, Arooj Zahra*, Humaira Ali®, Nain Sukh®, Manahil Tipu’, Amna Shoaib®

'Department of Radiology, Margalla Hospital, Taxila, Department of Gynaecology and Obstetrics, Margalla Hospital, Taxila,
*Department of Dermatology, Margalla Hospital, Taxila, “Department of Medicine, Margalla Hospital, Taxila, "Department
of Anatomy, Swat Medical College, Swat, ‘Department of Surgery, Margalla Hospital, Taxila, "4th Year MBBS Student,
Rawalpindi Medical University, Rawalpindi, ®3rd Year MBBS Student, Al-Nafees Medical College, Islamabad

ABSTRACT

Objective: To determine sensitivity & specificity of chest X-ray in COVID-19, taking High-Resolution Computed Tomography as
gold standard.

Study Design: Cross-sectional study.

Place and Duration of Study: Radiology Deptt, Margalla Hospital, Taxila and Islamabad Diagnostic Centre, Wah. Two years
(February 2020 to February 2022).

Patients and Methods: The sample comprised 100 COVID-19 patients (Positive Polymerase chain reaction (PCR) test). Their High-
Resolution Computed Tomography (HRCT) was done which was considered a gold standard for diagnosing COVID-19. Their
Chest X-rays (CXR) were performed, and findings of both modalities were compared. Patients having respiratory tract symptoms
but PCR negative for COVID-19 were excluded.

Results: The research had 49 males & 51 females having a median (IQR) age of 46.50(35-55.75) years. The minimum & maximum
ages were 6 years and 83 years respectively. Among 100 PCR-positive patients, 29 were found normal on HRCT and 30 on CXR.
For moderate cases, the chest X-rays were 72% sensitive & 90.67% specific, with Positive Predictive Value (PPV), Negative Predictive
Value (NPV) & diagnostic efficacy of 72%,90.67% & 86% respectively. Similarly, other severity levels were assessed.

Conclusion: CXR has acceptable diagnostic accuracy for COVID-19 patients, especially with good sensitivity for moderate cases
and better specificity for severe cases. A portable chest radiograph might be regarded as an initial alternative imaging modality for
patients with COVID-19 signs and symptoms in remote areas.

Key words: COVID-19, CXR, HRCT

How to cite this article: Abdullah U, Tariq N, Rizwan A, et al. Diagnostic accuracy of chest x-ray in covid -19 patients taking high-
resolution computed tomography as gold standard. HMD]J. 2024; 04(01): 04-07. doi: 10.69884/hmd;j.4.1.8943

INTRODUCTION

Coronavirus disease-19 (COVID-19) first surfaced in Wuhan,
China, in 2019, and led to a pandemic, affecting many areas of
the world *. The maximum number of casualties were observed
in the United States and other parts of the world. It urged
the medical community to develop and implement different
diagnostic and therapeutic options to lessen the burden of this
disease %

Correspondence to: Dr. Uzma Abdullah, Radiology Deptt, Margalla
Hospital, PMO, Taxila.

Email: druzmaabdullahl@gmail.com

Conflict of Interest: None
Financial Disclosure: None

Received: 28-11-2023
Accepted: 13-06-2024

Throughout the COVID-19 pandemic, global guidelines™
have consistently stressed using viral testing to make the
diagnosis instead of using imaging techniques. Real Time
Polymerase Chain Reaction (RT-PCR) (throat or nasal swab)
is recommended for diagnosis. This test presents a crucial
aspect of triaging and monitoring patients suspected of having
the virus®. However, the reliability of RT-PCR is limited, with
sensitivity ranging between 38% and 89% 5”%. Moreover, during
the peak of pandemic, the time it took to receive RT-PCR
results often prevented appropriate identification and treatment
of affected patients who were continuously presenting in
hospital emergencies on a large scale *'*''. As a result, imaging
was incorporated into the protocol used to diagnose patients
to minimize the limitations of RT-PCR including the high
probability of false negative results and increased turnaround
time4’12’13.

The development of RT-PCR was made possible by genetic

doi: 10.69884/hmd;j.4.1.8943
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Diagnostic Accuracy Of Chest X-Ray In Covid -19 Patients Taking High-Resolution Computed Tomography As Gold Standard

sequencing of SARS-CoV-2, which is a gold standard for
diagnosis today'. The high prevalence of false-negative
results and the time it takes, make this serologic test limited.
Therefore, it is necessary to perform radiological assessments in
clinical-epidemiological suspicion of COVID-19, particularly
in emergency, to evaluate the thoracic involvement, while
RT-PCR result is awaited. The latest radiological research on
COVID-19 primarily focuses on the
findings of Computed Tomography (CT),
which is superior to chest X-ray (CXR)
in sensitivity and specificity. In China,
CT is the primary diagnostic method
for COVID-19 >'*. However, CT scans
during this pandemic, present challenges,
including excessive exposure to radiation
(especially for younger patients), and
the standard protocols for disinfecting
scanners. Most Italian hospitals use CXR
as their major diagnostic tool. It produces
faster results than RT-PCR, particularly
when employing portable X-ray machines.
They minimise patient movement and
lower the risk of cross-infection'”'®**, Our research was
undertaken to find CXR’s diagnostic accuracy in COVID-19,
keeping the High resonance Computed Tomography (HRCT)
as gold standard.

PATIENTS AND METHODS

A Cross-sectional, observational study was done in the
Radiology Deptt, Margalla Hospital, Taxila in collaboration
with Islamabad Diagnostic Centre, Wah. The research work
started after the official approval of the Ethical Review
Committee of Margalla Hospital. An informed, written consent
for the study was taken from the patients. A total of 100 PCR-
positive COVID-19 patients of either sex were included.
Patients having respiratory symptoms but not having PCR-
positive COVID-19 were excluded from the study. HRCT of
all PCR-positive COVID-19 patients was done in Islamabad
diagnostic centre, Wah, on Toshiba 16 slices CT scan machine.
The radiologist reported HRCT and the CT, severity index was
calculated for each case. CT severity score was considered mild
if <20, moderate if 20-40 and severe if >40. It was requested
of the reporting radiologists to check for septal thickening,
consolidation, ground glass opacities and nodules. Additionally
evaluated were the reverse halo sign and the existence of pleural
effusions. The cases to score gradient/ diffuse involvement were
additionally evaluated as craniocaudal, anterior/posterior &
central/peripheral gradient.

The CXR of the same patients were performed by a portable
Toshiba X-ray machine and were reported by the Radiologists.
Based on opacities (interstitial, interstitial & airspace, peripheral
& diffuse airspace), atelectasis, and lobar consolidation, the
main pattern in chest radiographs was assessed, using the CXR.
If no such pattern applied, the result was considered "normal."
Pleural effusions and a craniocaudal gradient were also
evaluated. The CXR findings were given four severity scores:

CAPSULE SUMMARY

This study reveals that chest X-ray
has an acceptable sensitivity &
specificity for RT-PCR-confirmed
COVID-19 patients and can be
regarded as an initial or alternate
imaging modality in the protocol
for patients in remote areas with
signs and symptoms of COVID-19.

normal, mild, moderate and severe.

A comparison of HRCT and CXR was done, to determine
how sensitive & specific CXR is and what Positive Predictive
Value(PPV), Negative Predictive Value (NPV) & diagnostic
efficacy it has, taking HRCT as the gold standard. The patients
having normal CXR & HRCT were labelled normal. Patients
having the same degree of lesion on the
CXR and HRCT were labelled true cases.
Table 1 shows the rubrics used to check
the diagnostic accuracy of CXR.

Formulae Used:

“Sensitivity” = a+(a+c) x 100
“Specificity” = d+(b+d) x 100

PPV = a+ (a+b) x 100

NPV = d+ (c+d) x 100

“Diagnostic Efficacy” = (a+d) + (a+b+c+d)
x 100

RESULTS

Total 49 males and 51 females participated in the study with
the median (IQR) age of 46.50 (35-55.75) years. Patients' ages
ranged from 6 to 83 years. Out of total of 100 PCR-positive
patients, 29 were found normal on HRCT and 30 on CXR.

In mild cases, the sensitivity is 69.2%, the specificity is 87.8%,
the positive predictive value is 66.7%, the negative predictive
value is 89.04%, and the diagnostic efficacy is 83% (table 2).

In moderate cases, the sensitivity is 72%, the specificity is
90.67%, the positive predictive value is 72%, the negative
predictive value is 90.67%, and the diagnostic efficacy is 86%
(table 3).

In severe cases, sensitivity is 55%, specificity is 96.2%, PPV is
78.6 %, NPV is 89.5 and diagnostic efficacy is 88%. (Table 4)

Table 1. Rubrics to determine diagnostic accuracy of chest
X-rays (CXR), using HRCT as the gold standard.

Detected in HRCT (Gold
Standard)

Other Severity levels including
normal patients

One severity lesion

Detected | One severity a. True+ve b. False +ve
in CXR [ lesion
Other Severity | c. False -ve d. True-ve

levels including
normal patients

HITEC Medical And Dental Journal June 2024 / Volume 4 / Number 1
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Table 2. Sensitivity and specificity of mild cases of CXR,
using HRCT as the gold standard (n=100).

Detected in HRCT (Gold Standard)
Mild Other severity
levels
Mild 18 09
Detected
. Other
in CXR severity 08 65
levels

Table 3. Sensitivity and specificity of moderate cases of CXR,
using HRCT as the gold standard (n=100).

Detected in HRCT (Gold Standard)
Moderate Other Severity
levels
Moderate 18 07
Detected
: Other
G0z severity 07 €8
levels

Table 4. Sensitivity and specificity of severe cases of CXR,
using HRCT as the gold standard (n=100).

Detected in HRCT (Gold Standard)
Severe Other Severity
levels
Severe 11 03
Detected
: Other
g severity 09 77
levels
DISCUSSION

In our study, the sensitivity (72%) of CXR increased in moderate
cases while a high specificity (96.2%) was observed in patients
with severe findings of COVID-19 considering HRCT as a gold
standard. In another study conducted in 2020, CXR was found
to be a useful portable device with an acceptable sensitivity
(61%) and specificity (76%) to diagnose COVID-19 patients
compared to RT-PCR ..

Stephanie S., Shum T., Cleveland H., et al. conducted a
retrospective analysis in 02 sizable urban medical academic
centres, encompassing 03 tertiary care and 01 community
hospital in the United States. According to the study, CXR
severity and sensitivity for COVID-19 detection grew with
time, rising from 55% at 2 days (or less) to 79% at more than
11 days (p<0.001), however, CXR specificity dropped from 83%
to 70%(p=0.02). For COVID-19 detection, the first CXR had
73% sensitivity and 80%specificity, the second CXR had 83%
sensitivity and 73% specificity, and the CT had 88% sensitivity
and 77% specificity. Most false negative CXRs (normal 40%
& combined normal or mild 87%) were caused by normal &

mild severity. The false-negative rate was also higher in young
people and African Americans. With time, CXR accuracy
for COVID-19 detection increases, and in patients who test
positive for the virus, repeated CXRs are as accurate as chest
CT scans™.

A study by Borakati A, et al. found that CXR diagnosed
COVID-19, with a sensitivity & specificity of 0.56 (with
95% CI 0.51 to 0.60) and 0.60 (with 95% CI 0.54 to 0.65)
correspondingly. Whereas, CT, for the same diagnosis, was 0.85
in sensitivity (95% CI 0.79 to 0.90) & 0.50 in specificity (95%
CI 0.41 - 0.60). Comparing CT to CXR, there was a statistically
significant mean increase of 29% in sensitivity (95% CI 19% to
38%, p<0.0001). The two modalities did not significantly differ
in terms of specificity.

Wong et al. found CT to have a higher sensitivity than CXR.
The initial CXR's sensitivity of 69%, according to Wong et al.,
was much below the 97-98% sensitivity of CT *.

Another study by Guan et al. also revealed that in order to
detect opacifications in COVID-19 patients, CT had a much
greater sensitivity (86.2%) than CXR (59.1%)%.

CONCLUSION

Chest X-ray has an acceptable sensitivity & specificity for RT-
PCR-confirmed COVID-19 patients, especially in patients
having moderate and severe conditions respectively considering
HRCT as the gold standard. Although CT chest is a superior
imaging modality to CXR, a portable chest radiograph can
evaluate the severity of the disease course and prognosis. It can
be regarded as an initial or alternate imaging modality in the
treatment protocol for patients in remote areas with signs and
symptoms of COVID-19.
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ABSTRACT

Introduction: The students faced new worries and issues with the discontinuation of on-campus teaching and the change to online
education during the COVID-19 quarantine. This significant change had a detrimental effect on their mental health and cognitive
functioning.

Objectives:

1. To assess depression, anxiety & stress among medical students during online learning.

2. To determine the association of depression, anxiety & stress with gender & residential status of the students.

Study Design: Cross-sectional study.

Place and Duration of Study: Wah Medical College, Wah Cantt. 06 months (December 2020-May 2021).

Material and Methods: Data collection was done by Google Forms, using Depression, Anxiety & Stress Scale (DASS) 21questionnaire
(Cronbach alpha >0.70). The Google form link was shared with all 500 MBBS students through their class WhatsApp groups. Only
180 students submitted the response giving a response rate of 36%. Statistical Package for Social Sciences (SPSS) version 26 was used
for data analysis. The descriptive variables were determined as Means & Standard Deviation (SD), frequencies & percentages. The
Chi-square test executed the inferential analyses, with a predetermined alpha (a) < 0.05.

Results: Male students were 60(33.3 %) and female students were 120(66.6%) . The proportion of rural students was 32 (17.8%)
and 148 (82.2%) were urban students. Stress was reported more than anxiety and depression among the students. Gender did not
significantly correlate with depression, anxiety, or stress (p-value>0.5). Depression was significantly more reported among rural
students than urban students (p-value <0.05).

Conclusion: In terms of mental health, both male and female students were equally affected by online learning during the quarantine
period of COVID-19.

Keywords: Anxiety, COVID-19, Depression, e-learning, Medical students, Online learning, Stress.

How to cite this article: Bibi A, Farooq S, Mushtaq R, et al. Online learning: depression, anxiety and stress symptomatology among
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INTRODUCTION

COVID-19 was deemed a worldwide public health emergency
in January 2020. The World Health Organisation (WHO)
labelled it a pandemic on March 11, 2020. Many countries
implemented strict precautions for their citizens to prevent
the spread of infection'. A stressful situation was created for
all societies due to lockdown instructions. Without social
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interaction or face-to-face communication, people were isolated
and went through phases of loneliness, rage, anxiety, boredom,
and melancholy®. The pandemic affected all the domains of life,
including education. Health education was challenging during
the pandemic. Face-to-face teaching sessions were terminated.
To address the disruption in learning caused by the pandemic,
numerous universities globally shifted onto emergency remote
teaching (ERT) or e-learning by using online platforms for video
lectures or live streams"**. The initial shift to digital learning
caused significant confusion, particularly with subjects that are
more difficult to teach online, such as those in health sciences®.

Students are usually vulnerable to developing stress disorders
and depression. Disease outbreaks have badly affected the
mental health & well-being of individuals'. Because of the

doi: 10.69884/hmdj.4.1.1234
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psychologically taxing circumstances they were in, throughout
the COVID-19 quarantine, the likelihood of such consequences
was significantly higher>*.

The switch from transitional teaching
to emergency remote teaching has
increased student anxiety®.Difficulties &
limitations experienced by the students
through online learning increased the
level of stress in the students. Women
aged between 16 and 24 years were the
most vulnerable group for developing
psychological  distress"* Procrastination
can be the result of social isolation and
decreased physical activity during period
of quarantine which may augment anxiety
& depression among students’. Students
were anxious and depressed, which
had a severe bearing on their cognitive
functioning & learning, as students of a
medical school *S. Particular to this study, prior research has
shown how pandemics can impact students’ psychological
health, resulting in severe anxiety and depression’. Research
has been done in several countries regarding medical students'
anxiety and depression during the pandemic. The results
demonstrated that, even in the preclinical setting, medical
students experienced higher levels of anxiety and sadness
during the COVID-19 pandemic®. Studies also showed that
during the HIN1 pandemic, depression and feelings of
emotional disturbance were reported. A population-based
survey during the SARS outbreak reported post-crisis mental
distress. During Middle East Respiratory Stress (MERS) in
KSA, a comparatively high level of stress was reported among
medical students'.

urban students.

Medical teaching involves interaction with the patients and is
different from other teaching. We were on e-learning during the
pandemic for almost one and half years and we were facing so
many hurdles and barriers in both teaching and learning. This
study was done to evaluate the effect of online learning on the
mental well-being of medical students. The primary aim was to
find out the symptomatology of stress, anxiety, and depression
in Wah Medical College students during the COVID-19
pandemic, with an empbhasis on the shift to online instruction.
Rationale: Unprecedented difficulties were introduced by
the COVID-19 pandemic, affecting various aspects of life,
including education. Medical students face unique stressors due
to the nature of their studies. The pandemic and its associated
restrictions such as lockdowns, social distancing measures,
and transition to online learning have significantly impacted
mental health, globally. Students, especially those pursuing
medical education, are more vulnerable to mental health issues
because of the rigorous nature of their coursework, exposure
to distressing clinical scenarios, long study hours, and limited
work-life balance. Currently, the literature reveals a dearth of
data on the well-being and mental health issues of students
of higher studies during this pandemic, particularly in Asian
nations. More information is needed, particularly from

CAPSULE SUMMARY

During learning transition to online
format during COVID -19 lockdown,
stress levels were notably higher
compared to depression and anxiety
in medical students, affecting male
and female students equally, with
rural students experiencing higher
levels of depression as compared to

developing nations, to investigate students' mental health status
for prevention and intervention. Understanding the prevalence
& severity of depression, anxiety, and stress in medical students
during pandemic days has value for the identification of risk
factors, specific to this population.
Findings from this study can tell us about
the development and implementation
of targeted interventions to strengthen
the mental health & well-being of
medical students during and beyond this
pandemic. This study can potentially adds
useful insights to the existing literature
and help guide relevant future research.

MATERIAL AND METHODS

A Cross-sectional study was done in Wah
Medical College, Wah Cantt, from Dec
2020 to May 2021. A Sample of 374 was
calculated by applying the WHO sample
size formula taking the prevalence of severe depression at 42.09
% (1) and a of 0.05

n=z> PQ/e?

n=(1.96)* 0.42x0.58/ (0.05)*= 374

Convenience sampling technique was adopted for data
collection. All enrolled students of Wah Medical College who
had been involved in online learning were included in the
study except for diagnosed cases of any psychiatric illness.
A structured questionnaire, Depression, Anxiety & Stress
Scale (DASS) 21, was utilized for the assessment of mental
health status of medical students, undertaking online learning
during the COVID-19 quarantine. Few questions related to
demographic variables were included in the questionnaire.
DASS-21 is a psychometrically accurate, reliable and valid
tool (Cronbach alpha >.70). It is a 03 self-report scales set, to
determine the emotional states of depression, anxiety & stress.
Seven elements are there in each scale, further categorized in
subscales of related information. The response to each item is
recorded in a 04-point Likert scale, from 0 (“did not apply to
me at all”) to 3 (“applied to me very much or most of the time”).
The scores of different subscales were obtained by adding the
scores of individual items. The cut-off points of each dimension
were set, to assess depression, anxiety and stress levels, as of
Lovibond?®. Data was collected through Google Forms. Google
form link was shared in the WhatsApp groups of all five years
of MBBS. All enrolled students of Wah Medical College who
were involved in online learning during the phase of home
quarantine were included in the study. In the Google form, a
brief description of the aim of the study was given. Students
were informed about the confidentiality of the data. Consent
was written on the questionnaire and taking part in the study
was voluntary. Out of 500 students, 180 students returned the
questionnaire giving a response rate of 36%. Statistical Package
for Social Sciences (SPSS) version 26 was used for analysis.
Descriptive and inferential analysis was done. The chi-square
test determined the association of depression, anxiety & stress
with gender and residential status. Predetermined alpha (c)
was taken at <0.05.
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Operational definition: The cut-off points for depression,
anxiety & stress were as of DASS 21manual by Lovibond .
Depression: Students scoring 0-9 werelabelled normal, 10-12 as
having mild depression, 14-20 as having moderate depression,
20-27 as severe depression & 28+ as having extremely severe
depression.

Anxiety: A score from 0to 7 was considered normal for anxiety,
8 & 9 were categorized as mild anxiety, 10-14 as moderate,15-19
as severe and a 20+ score, as extremely severe.

Stress: A stress score from 0 to 14 was taken as normal, from 15
to 18 as mild, from 19 to 25 as moderate, from 26 to 33 as severe
and 34+ as extremely severe.

RESULTS

Our sample consisted of 180 undergraduate medical students of
Wah Medical College who were involved in online learning at
the time of the lockdown. Out of 180 students, 120 (66.6%) were
females and 60(33.3 %) were males. According to age, students
were categorized into three main categories. Students belonging
to the age category of 21-23 years were 134 (74.4%), 38 (21.1%)
belonged to the age group of 18-20 years and 8(4.4%) were >
23 years of age. The residential distribution of the participants
showed that 148 (82.2%) participants were from urban areas
and 32(17.8%) were from rural areas. Students from all the five
years of MBBS took part in the study. Participants from the first
year were 42 (23.3%), from 2" year were 23(12.8%), from 3™
year were 64(35.6%) from 4™ year were 45(25%) and 6(3.3%)
students were from the final year of MBBS.

Descriptive analysis was done to determine depression, anxiety
& stress among medical students. Mean score of depression
was 9.13+ 5.68, mean score of anxiety was 7.67+ 5.27 and mean
score of stress was 9.49+ 5.33. Detailed results are given in Table 1.

Table 1: Depression, Anxiety & Stress Scale (Mean + SD)

Minimum | Maximum | Mean SD
Depression 9.13 5.68
- 0 21
Anxiety 7.67 5.27
Stress 9.49 5.33

The three dimensions of DASS-21 were assessed as of the
mentioned cut-off points, some scores indicate varying levels of
depression, stress & anxiety. The descriptive analysis for various
levels of depression, anxiety & stress are depicted in Table 2.

The chi-square test determined the difference between male and
female students associated with recorded levels of depression,
anxiety and stress. Analysis showed insignificance (p- value 0.9,
0.57, 0.15 respectively).

A significant difference on the level of depression (p- value 0.05)
among rural and urban residents was observed on analysis. The
rural residents were more depressed as compared to the urban
residents. However, analysis showed insignificant difference in
the level of anxiety and stress (p- value 0.74 & 0.58 respectively)
among rural and urban residents.

DISCUSSION

The academic life of medical students makes them prone
to depression & anxiety. Situations, such as a pandemic,
might amplify the negative feelings. Coping with online
education methods could be challenging for the students. This
encompasses students’ technological proficiency, a reliable
internet connection, and sufficient home resources facilitating
onlinelearning. This research indicated thata significant portion
of the students fell within normal ranges of anxiety stress and
depression. Stress was more reported among the students than
anxiety and depression and a notable number came out to be
experiencing significant mental health challenges highlighting
the widespread impact of online learning on student well-being.
These results are similar to the >*'°. Due to the lack of contact
throughout the social distancing stage, these psychological
reactions are more likely to arise and worsen. Isolation can have
detrimental effects on the mental health of many. In addition,
academic, social & financial difficulties can also cause stress
and lead to anxiety and depression.

The insignificant difference in depression, anxiety, and stress
with gender was reported by the current study. This finding is
similar to that of Kira D, et al and in contrast to some studies
which claimed that women have higher rates of stress, anxiety,
and depression®>**'"""2, Whereas Azmi FM, et al stated that
males have higher depressive symptoms than females'. This

Table 2: Level of Severity, Frequency and Percentage of Depression, Anxiety & Stress among Medical Students

Depression Anxiety Stress

Severity Frequency | Percentage | Frequency | Percentage | Frequency | Percentage
(n) (%) (n) (%) (n) (%)

Normal 103 57.2 91 50.6 143 79.4
Mild 36 20 22 12.2 28 14.4
Moderate 36 20 45 25 100 61
Severe 2.8 21 11.7 0
Extremely severe | 0 0 1 0.6 0 0
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contrast may be attributed to the unequal distribution of males
and females in the sample of our study.

The current study’s findings show a significant association
between depression, anxiety & stress in students from rural and
urban settings. Rural students were found to be more depressed.
This finding is similar to that of Jiang N, et al and in contrast
to that of Azmi FM, et al which found those living in urban
areas to have increased levels of anxiety & depression >'*. The
disparity in resources between urban and rural areas in terms of
economic, cultural, social, and educational aspects could be the
cause. The urban community has better educational resources
and provides students with greater opportunities as compared
to the rural community. In addition, internet facilities are
also ahead in the urban sector, which helps students maintain
communication with their friends and family, through social
media, when they are unable to meet them in person due to the
pandemic.

CONCLUSION

Our research evaluated depression, anxiety, & stress levels
among medical students during COVID-19 lockdown, when
learning transitioned to an online format. Stress levels were
notably higher compared to depression and anxiety. The
pandemic emotionally affected both male and female students,
with rural students experiencing higher levels of depression
during online learning.

To address these challenges, it is essential to develop
interventions targeting the stress, anxiety, and depression
associated with online learning. Integrating new courses in the
curriculum to improve computer-using skills, which in turn
will lead to improvement in the online learning experience.
Additionally, improving internet accessibility in rural areas
is imperative. Further research is necessary to devise more
effective interventions to support students in managing their
mental health during online education.

Limitations

o The sample size was small with a low response rate.

o Self-selection-based participation in the survey.

o Asymmetry of sample in terms of gender and study year.
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ABSTRACT

Background: Enforcement of corrective nutritional measures to combat malnutrition in children requires local data for planning
strategies.

Objective: To assess the nutritional status of children, 1-5 years of age, presenting at the Children Outdoor Patient Department
(OPD).

Study Design: Descriptive, Cross-sectional.

Place and Duration of Study: Sheikh Zayed Hospital, Rahim Yar Khan, Pakistan, June to July 2022(02 months).

Patients and Methods: All children, 1- 5 years of age, presenting to OPD were enrolled in the study, by convenience sampling
method. Data was collected through a questionnaire that contained information regarding the assessment of nutritional status of
children according to WHO growth standards. The data was compared with the growth charts and summarized into tables, graphs
and bar diagrams by using SPSS software 23.

Results: A total of 56 (62.2%) children had normal weight, 32 (35.6%) were underweight and 2 (2.2%) were overweight. The gender-
specific underweight percentage in boys was 41.7% while in girls it was 26.5%.

Conclusion: Considerable proportions of children presenting in the OPD were underweight. Those who were not properly breastfed,
had poor vaccination status and low socio-economic status were mostly malnourished. Proper breastfeeding, immunization and
monitoring of growth of children should be done to ensure good nutritional health of children.

Key words: Age 1-5 years, Assessment, Children, Nutritional status

How to cite this article: Igbal GY, Farooq HU, Jabeen N,et al. Assessment of nutritional status of children aged 1-5 years attending
the outdoor patients department of Sheikh Zayed Hospital, Rahim yar khan, Pakistan. HMDJ. 2024; 04(01): 12-15. doi: 10.69884/
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INTRODUCTION

Nutrients are the organic or inorganic contents of the food
that are responsible for multiple functions and so protect the
body from disorders. A balanced nutrition ensures optimal
physiological growth and prevents disease. The science
of nutrition principally identifies two classes: macro and
micronutrients. Both macronutrients (Proteins, Fats and
Carbohydrates) and micronutrients (Vitamins & Minerals)
are crucial for growth. Lack of even one of them can have
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devastating consequences'”.

Stunting, wasting, and being underweight are the indicators
of malnutrition in children. Stunting results from prolonged
nutrient insufficiency and repeated infections while wasting is
caused by acute food deficiency & illness. Being underweight
combines reduced linear growth and weight for length/height*
and is a composite indicator that encompasses both acute
(wasting) & chronic (stunting) malnutrition®. Various types of
malnutrition might concurrently be found.

A correct proportion of nutrients is necessary for growth,
development and proper functioning of the body. The pediatric
age at each period has its own specific requirements &
characteristics, and any specific nutrient deficiency can delay
growth and/or compromise specific organ functions °.

Study of nutritional status of children measures nutritional
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imbalance or malnourishment resulting in undernutrition. It
aids in identifying high-risk populations and evaluating the
influence of various epidemiological factors in nutritional
insufficiency. Nutrient deficiency may have specific effects on
physical growth and development like marasmus, kwashiorkor,

After getting informed consent from respondents, data was
collected through a preformed questionnaire. It contained basic
and specific information about the nutritional status of children,
1-5 years of age, according to WHO growth standards. Weight
was measured by weight scale and height by measuring tape or

night blindness, nutritional anemia etc.
Some causes of malnutrition are: Failure
of lactation, early weaning due to second
pregnancy, poverty (meat, milk and
eggs are not appropriately consumed),
cultural pattern (best food is served
to males), lack of immunization, and
lack of family planning. Other causes
include infections, congenital diseases,
metabolic disorders etc. Malnutrition
in Pakistani children is linked to both
maternal and child-related causes,
majority of them can be prevented’.

CAPSULE SUMMARY

More than one-third of the children
in this study were underweight.
Improper  breastfeeding, poor
vaccination and low  socio-
economic status were the main
contributing  factors.  Children
from rural background were more
effected than the urban population.

meter rod. The data was compared with the
growth charts and summarized into tables,
graphs and bar diagrams by using SPSS
software 23. According to WHO criteria the
data was analyzed by descriptive analysis
by frequency distribution of variables with
nutritional statuses.

RESULTS

Total 90 children were assessed according
to WHO criteria. The mean age of
participants was 33.3+15 months. Among

More than 50% of children under the

age of five, die from acute malnutrition

alone, which results in the deaths of 3.5 million children
worldwide each year®. In Pakistan, population of malnourished
children is 58%. These results were determined in a study
conducted by National Nutritional survey in 2018°. Major
factor is improper distribution of food in different areas e.g.
in KPK the malnourished children population is up to 58.9%
while in Baluchistan this percentage is up to 68% which
shows the absence of primary health care and proper food in
respective areas'®''. According to a survey, children who were
underweight, stunted, or wasted had a prevalence of 46.2%,
62.6%, and 11.1%, respectively'>. Accordingto astudy conducted
in India, children between the ages of three and twenty-three
months had an increasing percentage of underweight and
stunted weight. The highest incidences of wasting and low BMI
for age were observed at birth'*. With 3.5% of stunted children
under the age of five, the United States is on track to fulfil its
target'.

In order to combat malnutrition, some strategies should be
adapted like Special Nutrition Program, Integrated Child
Development Services, Immunization Program, Nutritional
vitamin A Deficiency Program, and education through mass
media. These strategies are dependent upon local logistics
and dynamics. For this purpose, local data is required for the
assessment of the brunt of the problem. The objective of our
study was to evaluate the nutritional status of children aged,
1-5 years, presenting at the Children Out Patient Department
(OPD)of Sheikh Zayed Hospital, Rahim Yar Khan, Pakistan.

PATIENTS AND METHODS

Ethical approval for the study was sought from the Institutional
Review Board. All children from 1 to 5 years of age, presenting
in the Children OPD from June to July 2022, were selected by
non-probability convenience sampling technique. Children
whose parents were unwilling to participate were excluded
from the study.

all participants, 56 (62.2%) were males and

34 (37.8%) were females. Out of the total

(n=90), 46(51.1%) children were from the
age group 18-36 months. The 14 (15.3%) children fell in age
groups 12-18 months, 12 (13.6%) in 36-48 months, and 18
(20%) in 48-60 months.

The mean weight of participants was 10.5+3.9 kg. Out of 90
children presented in the OPD, 62.2% were normal weight,
35.6% underweight and 2.2% overweight (Figurel).
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Figure 1: Nutritional Status of the Children

A total of 47 (52.2%) children had complete immunization,
29 (32.2%) had partial and 14 (15.6%) had none. Out of 90
children, 59 (65.5%) belonged to families of low, 21 (24.4%)
middle and 9 (10%) high socio-economic status. As compared
to middle and high socioeconomic status, a significantly large
number of children (47.5%) of low socioeconomic status
were underweight. Regarding gender, a large number of male
children (41%) were in the undernutrition group. Out of the
children, 50 (55.6%) came from rural areas and 40 (45.4%) from
urban areas. Rural children (44%) were more malnourished
as compared to urban children (32.5%). A total of 61 (67.8%)
children were breastfed and 29 (32.2%) were fed formula milk.
A total of 12 (41.4%) children who were not breastfed were
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Table 1: Association of nutritional status of children with other variables (n=90)

Variable Nutritional Status p-value
Normal Undernutrition Overnutrition
n(%) n(%) n(%)
Socioeconomic status
Low 31(52.5) 28 (47.5) 0(0) 0.01
Middle 17(80.9) 4(1) 1(4.5)
High 8 (88.9) 0 (0) 1(11.1)
Sex
Male 32(57.1) 23 (41) 1(L.7) 0.36
Female 24(70.6) 9 (26.5) 1(2.9)
Residence
Rural 27 (54) 22 (44) 1(2) 0.53
Urban 26 (65) 13 (32.5) 1(2.5)
Breastfeeding
Yes 40 (65) 20 (32.8) 1(1.6) 0.59
No 16(55.2) 12 (41.4) 1(3.4)

underweight, while in breastfed children, 20 (32.8%) were
underweight (Table 1).

DISCUSSION

Out of total children, 32 (35.6%) were underweight and 2
(2.2%) were overweight. In a similar study conducted in
Quetta, Baluchistan 48.1% children were underweight'’. A
study conducted in Aboottabad showed 21% underweight
children and implicated macro-nutrient deficiencies with
infections as the major cause. Another study from the same
city showed that underweight students were maximum in
public school setups as compared to private schools'®. Another
study conducted in Pakistan also supported our results showing
underweight percentage higher in rural areas i.e., 67%, as
compared to urban area 45.3%. It was due to many reasons
like poverty and non-availability of health care services etc".
According to our study malnutrition is more in rural areas and
in child with low socioeconomic class.

In a study conducted in Abakaliki metropolis, Ebonyi State,
Nigeria, the prevalence of under & overnutrition was 15.7%
and 2.1% respectively. Prevalence of underweight was 8%, that
of thinness 7.2%, stunting 9.9%, overweight 1.4% & obesity
0.7%'%. Another study, conducted in Nghean, Vietnam, isalso in
agreement with our study. According to which, 44.3% children
were found underweight and stunted. The highest proportion
of underweight children were between 3-4 years of age and
highest proportion of stunting was observed in children of 12-
23 months. Moreover, the mean z-score differences between
males and females were also statistically significant”. It also
collaborates with our results. In short, multiple factors affect
the nutritional growth of the child. Mother’s milk and balanced
diet are the most essential need for the proper growth of the children.

A similar study, conducted in Multan, also favoring our
study concludes prevalence of malnutrition due to lower
socioeconomic status among major populations in the
community specifically in rural areas®. A research in Nankana
Sahab Punjab found socioeconomic status and food insecurity
as significant positive predictors for stunting among children®.

According to the 2022 Global Nutrition Report, Pakistan has
37.6 % stunting in children under 5 years which is the highest in
the South Asia region (the average in the region is 21.9%). The
results of the Global Nutrition Report are in accordance with
our study. The report also states that Pakistan is 'on course' to
reach the global nutrition targets for young child nutrition for
which there was sufficient data to assess progress*. IPC Acute
Malnutrition Analysis March 2023 - January 2024 stated that
over two million children in the flood-hit areas of Pakistan had
acute malnutrition in the aftermath of the 2022 flooding™.

We conducted this study on a small scale in district Rahim
Yar Khan due to which the results could not be generalized.
Nonetheless, the results are an indication of the situation
prevailing in this district concerning the nutritional status of
children.

CONCLUSION

The nutritional status of children depends on their
socioeconomic status, proper breastfeeding, and immunization.
Children who were residents of rural areas and had poor
financial status were malnourished, so proper breastfeeding
and monitoring of the growth of children should be done to
ensure good nutritional. Complete immunization of children
should be done according to EPI schedule. Children should
be breastfed, at least up to 6 months, according to WHO, with
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ongoing breastfeeding along with complementary food up
to two years of age, and awareness about weaning should be
created.

In view of the above demonstrated results, it is suggested that
similar area-based studies, with bigger sample sizes should
be carried out in Pakistan to figure out the actual brunt and
dynamics of the problem. This will help the policymakers to
develop initiatives to address the actual malnutrition status
among the children< 5 years of age.
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ABSTRACT

Background: Cytochrome P450 enzymes play vital roles in metabolizing drugs, endogenous compounds, and environmental
pollutants. Among them, Cytochrome P450 1A2 (CYP1A2), CYP1Al and CYPIB are particularly important for activating
carcinogens. Computational modeling of CYP1A2 is essential for understanding its interactions with various molecules, substrates,
and inhibitors.

Objective: To characterize the structure of CYP1A2 and explore the binding of alpha-naphthoflavone to its active site.

Study Design: In Silico study (Computational modeling).

Place of Study: International Center of Medical Sciences Research (ICMSR), Islamabad, Pakistan.

Material and Methods: Using the Swiss PDB Viewer, the structural features of CYP1A2 were assessed, focusing on key residues,
motifs, helices, and conserved regions.

Results: Our findings identified specific binding sites for Alpha-Naphthoflavone (ANF), highlighting its potential as a potent
inhibitor of CYP1A2. This research contributes to our knowledge of the clinical and toxicological implications associated with
CYP1A2.

Conclusion: Structural differences were found between CYP1A2 and related enzymes, with less than 40% sequence identity
compared to several other P450s. The study predominantly compares CYP1A2 with CYP 2A6 and CYP3A4 due to these differences.
The developed structural models offer a fast and precise method for studying CYP1A2, aiding in understanding its role in drug

metabolism and toxicology.

Key words: Alpha-naphthoflavone Cytochrome P450, Computational modeling, CYPIA2, Structural characterization
How to cite this article: Piracha ZZ, Saeed U, Azam N. Unveiling Alpha-Naphthoflavone Mediated CYP1A2 Suppression and
Analysis of Consequent Structural Dynamics. HMDJ. 2024; 04(01): 16-20. doi: 10.69884/hmdj.4.1.3590

INTRODUCTION

Cytochrome P450 (CYP) enzymes, a diverse superfamily of
hemeproteins is found in both prokaryotes and eukaryotes,
playing critical roles in the metabolism of various compounds,
including lipophilic xenobiotics, procarcinogens, drugs, and
environmental toxins'. They are pivotal in drug metabolism,
where they catalyze oxidation, reduction, and hydrolysis
reactions that significantly influence the bioavailability and
efficacy of drugs®. Genetic variations in CYP enzyme activity
due to polymorphism can lead to differences in drug response
and metabolism among individuals. Beyond drug metabolism,
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cytochrome P450 enzymes are central to detoxification and
elimination of xenobiotics, including environmental pollutants
and carcinogens. By converting the lipophilic substances into
more hydrophilic forms, CYP enzymes facilitate their excretion
from the body, providing a crucial defense mechanism against
toxic insults *. In addition to xenobiotics, CYP enzymes are
also important in metabolizing some compounds formed in
the body, like bile acids, steroids and fatty acids. This metabolic
activity is essential for maintaining physiological homeostasis
and regulating biological processes like hormone synthesis and
cholesterol metabolism.

Certain cytochrome P450 enzymes, including CYPIAL,
CYP1A2, and CYPI1BI1, are implicated in the activation of
procarcinogens to reactive intermediates that can initiate DNA
damage and promote carcinogenesis’. Conversely, other CYP
enzymes contribute to detoxification of carcinogens, helping
to mitigate their harmful effects. Cytochrome P450 enzymes
are also critical in mediating drug-drug interactions due to
their involvement in the metabolism of multiple medications.

doi: 10.69884/hmd;j.4.1.3590
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Inhibition or induction of specific CYP enzymes by one drug
can alter the metabolism of co-administered drugs, potentially
leading to adverse effects or therapeutic failure. Genetic
polymorphisms in cytochrome P450 genes contribute to
significant inter-individual variability in enzyme activity®. This
variability can impact drug response, predisposition to drug-
induced toxicity, and susceptibility to certain diseases. For
example, polymorphisms in CYP2D6 and CYP2C19 are linked
with altered metabolism of psychotropic
drugs and cardiovascular medications.
The study of cytochrome P450 genetics
and their impact on drug metabolism
forms the basis of pharmacogenomics,
a field focused on tailoring drug
treatments based on individual genetic
profiles. Understanding CYP enzyme
polymorphisms enables the prediction
of drug responses and facilitates
personalized therapeutic approaches °.

CYP1A2, known as Phenacetin-O-
deethylase, constitutes approximately
15% of total liver P450 enzymes and
is constitutively expressed in the
liver, metabolizing 8-10% of clinically
significant drugs*”®. The CYP1A2 gene,
located on chromosome 15, comprises six introns and seven
exons, including a 55bp non-coding exon’. It shares a 5'-flanking
region with CYP1A1I, indicating evolutionary linkage. Genetic
as well as environmental factors influence CYP1A2 expression
& activity, with over 15 variant alleles and numerous SNPs
identified ®7°. Substrates of CYP1A2 are typically aromatic,
flat, lipophilic, and neutral, with planar structures that fit well
into its active site '>'". Together with CYP1A1l and CYP1B,
CYP1A2 plays a critical role in activating carcinogens'*'.
Inhibitors of CYP1A2, such as alpha-naphthoflavone, often
contain chloro, fluoro, or methyl groups and can impact drug
metabolism '*7. Understanding the structure and function of
CYP1A2 through computational modeling and in silico studies
is crucial for identifying potential inhibitors and understanding
their clinical implications in drug metabolism and toxicity '*%.

MATERIAL AND METHODS

An in-silico study was conducted to investigate the structural
features of CYP1A2. The analysis aimed to characterize the
molecule's architecture, focusing on important residues, motifs,
helices, and functional regions. Using the Swiss PDB Viewer,
CYP1A2 was observed to consist of twelve Alpha helices and
four Beta sheets.

The secondary structural elements were designated from
A - L for helices and from 1 - 4 for beta sheets, sequenced
from the N-terminus. The prosthetic group (heme) and the
substrate binding cavity were prominently identified. The
structural analysis highlighted CYP1A2's specialization in
oxidizing large planar, molecules such as Poly Aromatic
Hydrocarbons (PAHs), laying the groundwork for an efficient

CAPSULE SUMMARY

There are significant
differences between cytochrome
P450 1A2 and other cytochrome
P450 enzymes (2A6 and 3A4). The
developed structural models in the
study show that cytochrome 1A2
has a compact and closed active
site cavity, well-suited for oxidizing
large planar substrates providing
a better understanding its role in
drug metabolism and toxicology.

xenobiotic biotransformation. Supplementary helices were
also identified, beyond the twelve Alpha-helices and four Beta-
sheets. Substrates got bound within the cavity, above the heme
prosthetic group's distal surface.

This study underscores the structural adaptability of CYP1A2
for its biological function, elucidating key features essential
for its role in metabolizing a variety of substrates, particularly
PAHs, crucial for understanding its
impact on xenobiotic metabolism.

RESULTS

structural

In the structural analysis of CYP1A2,
certain regions emergeas highly conserved
and functionally critical within the
protein's architecture. Among the most
conserved regions were the heme binding
site, nestled deep within the protein core,
and the binding sites for redox partners.
Notably, the proximal surface of the
CYP1A2redox partner has the bindingsite
situated on it. NADPH-cytochrome P450
oxidoreductase & cytochrome b5(Redox
partners) play pivotal roles in CYP1A2's
enzymatic activities. Cytochrome b5, for
instance, enhances specific cytochrome P450 monooxygenase
reactions, augmenting the catalytic efficiency of CYP1A2.
Meanwhile, NADPH-cytochrome P450 oxidoreductase
(CYPOR) serves as the primary electron donor, facilitating
electron transfer to all microsomal cytochromes P450,
including CYP1A2. Furthermore, important motifs within
CYP1A2 were identified through motif scanning techniques,
unveiling their strategic positions within the protein structure.
The accompanying diagram illustrates the precise locations of
these motifs, providing valuable insights into their functional
roles and contributions to CYP1A2's enzymatic capabilities.

Structural Variations in CYP1A2 and Alpha-Naphthoflavone
(ANF) binding to Active Site Mediated Suppression

Within the structure of Cytochrome P450 1A2 (CYP1A2),
certain regions exhibit notable divergence, particularly
influencing substrate binding and catalytic activity. The
most divergent regions turned out to be the C-terminal loop
and the distal binding sites of the substrate binding cavity,
imparting significant flexibility to this enzyme's ability to
oxidize a broad range of structurally distinct substrates. A
unique feature of CYP1A2 is observed in the F-G region,
characterized by a reverse amphipathic nature resulting from
substantial insertions between helices F and G. This structural
alteration leads to a hydrophobic surface near the protein's
tip, just about the transmembrane domain. This hydrophobic
surface typically interfaces with a membrane, juxtaposed to
the catalytic site. Despite existing as a helical fragment rather
than a typical alpha-helix, this region maintains crucial reverse
amphipathicity, critical for CYP1A2 function. In the B-C
region of CYP1A2, three polar residues—Thr118, Ser122, and
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Thr124—are strategically positioned, pointing towards the
active site cavity. Notably, both Thr118 and Thr124 play unique
roles in substrate interactions.

Thr118 promotes stable hydration within the distal active
site, particularly with smaller substrates, while Thr124 aids in
orienting substrates for specific enzymatic activities, including
N-hydroxylation of heterocyclic aryl amines and dealkylation
of resorufins. Additionally, both Thr118 and Thr124 contribute
to the formation of hydrogen bonds with caffeine's carbonyl
oxygen atoms. The active site is enriched with amino acid
residues residing on helices F and I, that constitute dual
substrate-binding platforms, flanking the cavity. Helix- F
undergoes disruption across the distal surface by losing the
pattern of hydrogen bonding at Val220 and Lys221, resulting in
the unwinding of the helix.

Water-bridged contacts involving Thr223 play a pivotal role in
this disruption, forming key interactions with solvent molecules
and ultimately causing a bend in helix- F that closes down the
cavity of the active site. An estimated volume of the active
site, approximately 375 angstroms, underscores the critical
involvement of these structural alterations in modulating
substrate-binding and efficiency of catalysis. The analysis
highlights the dynamic and functionally crucial regions within
CYP1A2, shedding light on the structural adaptations that
enable its broad substrate specificity. Understanding these
structural variations is essential for elucidating the enzyme's
diverse enzymatic capabilities and its role in xenobiotic
metabolism.

The visual representation of key hydrogen bonds between
amino acids and the heme moiety within close proximity,
crucial for stabilizing the substrate binding cavity and
optimizing enzymatic activity. Alpha-naphthoflavone (ANF)
acts as a competitive inhibitor of CYP1A2 catalytic reactions by
closely matching size & shape of the substrate -binding cavity,
resulting in Van der Waals forces primarily from the non-
polar side chains. According to the scientists’ belief, ANF is
metabolized rapidly by CYP1A1 to form ANF-5,6-diol & ANF-
5,6-oxide. However, there happens a limited oxidation of ANF
by CYP1A2.

ANF inhibits P450 1A2 in part because of the higher-affinity

HYDROGEN BOND

HELIX F

THR229

-

binding shown by the reduced oxidation rate. This property
makes ANF useful for distinguishing the P450 family 1
enzymes. Alpha-naphthoflavone binds within CYP1A2’s
active site, positioned right above heme’s distal surface. The
electron density map's curvature can be used to determine this
inhibitor's orientation. ANF forces the phenyl ring to be near
the heme iron by binding in a single favoured configuration.
This binding process is supported by the electron density map
narrowing at the interface between the phenyl ring and the
benzo-h-chromen-4-one moiety, as shown in Fig. 1 with red-
colored heme and yellow ANF.

The substrate-binding site within the CYP1A2 complex
features a uniformly narrow structure throughout its extent.
Residues from helices F and I play a critical role in defining
this planar substrate binding site. Particularly, Phe226 on helix
F contributes to creating a parallel substrate-binding surface;
any distortion in this structure results in a narrower substrate-
binding cavity. Having no solvent channels in the CYP1A2
complex linked with ANF is indicative of this stable and narrow
arrangement, which lowers the probability for water to occupy
the cavity. Only one molecule of water is observed within the
active site cavity, and there doesn't appear to be any solvent
routes joining the protein surface to the cavity. This water
molecule makes hydrogen bonding with the carbonyl groups
of ANF & Gly316 on helix- I. The peptide backbone causes
substrate-binding cavity to adopt a rather flat conformation,
resulting in near-perfect coplanarity of Ala317 side chain,
Gly316-Ala317 peptide link & Asp320-Thr321 peptide bond.

Strong hydrogen bonding between Thr223 on helix- F and
Asp320 on helix- I, which connect the two helices at the cavity's
roof, help to stabilise the active site's structure. Hydrogen-
bonded water molecules, as well as the side chains of Tyr189,
Val220, Thr498, and Lys500, influence active site's stability. A
comprehensive understanding of the interactions involving
these helices is illustrated in Figure 1.

DISCUSSION

The term "In Silico" refers to work conducted via computer
simulation or computational methods. By integrating scientific
experiments with theoretical and mathematical modeling,
researchers can gain valuable insights. This interdisciplinary
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Figure 1: Structural Motifs of CYP1A2 and hydrogen bond interactions between amino acids and heme.
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approach combines vivid computational imagery with
biochemical experiments, offering critical information on
the interactions between various intracellular components'®.
Collaborative investigations, combining physical techniques
with chemical modification, immuno-localization studies,
and site-directed mutagenesis experiments have increasingly
verified the hypotheses based on P450 enzyme homology
modelling.

Studies have found some common features of CYP1A2 ligands.
These typically consist of one to two hydrophobic areas, one
aromatic ring & one hydrogen bond acceptor '*. Mutagenesis
investigations have identified many amino acids within the
substrate recognition sequence (SRS) sections of CYP1A2 that
play critical roles in substrate-enzyme interactions, which is
supported by homology modelling. Notable residues include
Argl08, Thr124, Thr223, Glu225, Phe226, Lys250, Arg251,
K253, Asn312, Asp313, Glu318, Thr319, Asp320, Thr321,
Val322, Leu382, Thr385, and Ile386 *. Furthermore, research
on non-SRS areas has shown that residues critical for ligand-
CYP1A2 interactions include Lys99, Argl37, GIn141, Phel86,
Phe205, Val227, Lys453, Arg455, and Thr501 .

Mammalian CYPs share a conserved core structure
encompassing a heme-binding site & a proximal surface
believed to interact with cytochrome b5 and other cytochrome
P450 proteins. The structure of CYP1A2 differs from other
family members due to variations in loop lengths connecting
conserved secondary structures. Interestingly, CYP1A2 exhibits
the F-helix disruption but CYP2A6 does not, suggesting a
potentially less compact active site. On the other hand, a coil
that joins F and F' in CYP3A4 extends above its active site. For
CYP1A2, the active site cavity volume is about 375 A, while
the reported volumes for CYP2A6, CYP2C8, and CYP3A4 are
260 A, 1438 A, and 1385 A, respectively ®. This work supports
ANF to be a potent inhibitor of CYP1A2, while Coumarin and
Ketoconazole are identified as potent inhibitors for CYP2A6
and CYP3A4 respectively'®". It is noteworthy that CYP1A2
cannot oxidize ANE a capability possessed by CYP1A1".
The active site of P450 2A6 resembles the active site of P450
1A2, being approximately 50% bigger in volume though'.
Typically, P450 1A2 exhibits a high-spin iron configuration
in its native state, with no apparent solvent channels observed
in crystal form. Mutants such as D320A, F226Y, and F226I
display reduced catalytic efficiency, possibly due to alterations
in the iron-oxygen intermediate . Notably, mutations like
CYP1A1 V328L and CYP1A2 L382V have been observed
to alter substrate specificity. Cytochrome P450 enzymes are
predominantly found in the hepatocytes but are also distributed
throughout various cells in the body. They are localized
inside the endoplasmic reticulum (ER) and mitochondria.
Enzymes in the ER typically metabolize the foreign substances,
especially drugs & environmental pollutants, while those in
mitochondria are involved in synthesizing and metabolizing
internal substances. These enzymes play a crucial role in drug
metabolism, accounting for 70 to 80 percent of the enzymes
involved.

Among the various P450 families, including 1, 2, and 3,
enzymes within families 1, 2, and 3 are particularly significant
in transforming xenobiotics into more polar metabolites that
can be excreted. Recent studies indicate a strong link between
exposure to dietary carcinogens like polycyclic aromatic
hydrocarbons and colorectal cancer risk. Family -1 enzymes
oxidize the polycyclic aromatic hydrocarbons efficiently. This
study reports on the structural characterization of cytochrome
P450 1A2, exploring its connection with substrates & inhibitors
and emphasising structural distinctions. The developed models
provide fast and precise tools for understanding CYP1A2's
structure and comparing it with other cytochrome P450 family
members. Notably, CYP1A2 shows a<40% amino acid sequence
identity as compared to enzymes like 2A6, 2B4, 2C5, 2C8, 2C9,
2D6, and 3A4, making comparisons primarily with CYP2A6
& CYP3A4 more relevant. Analysis of cytochrome P450 1A2
structure serves as a foundational platform for further exploring
its clinical and toxicological significance. Understanding the
unique structural features of CYP1A2 enhances insights into its
function and impact on drug metabolism and toxicology.

CONCLUSION

The structural analysis of cytochrome P450 1A2 provides
valuable insights into its substrate interactions and inhibitor
binding, shedding light on its unique features compared to
other cytochrome P450 family members. The study highlights
the adaptation of CYP1A2 with a compact and closed active
site cavity, well-suited for oxidizing large planar substrates.
Key findings include the significant structural differences
between CYP1A2 and related enzymes, with less than 40%
sequence identity compared to several other P450s. The
study predominantly compares CYP1A2 with CYP2A6 and
CYP3A4 due to these differences. The developed structural
models offer a fast and precise method for studying CYP1A2,
aiding in understanding its role in drug metabolism and
toxicology. These findings provide a foundation to further
explore the clinical & toxicological implications associated
with cytochrome P450 1A2, for future research and potential
therapeutic interventions.
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ABSTRACT

Objective: To determine the pattern of the dental diseases among patients attending dental department of the Sheikh Zayed Hospital
Rahim Yar Khan.

Study Design: Cross-sectional study.

Place and Duration of Study: Sheikh Zayed Hospital, Rahim Yar Khan. 06 months(July-December 2023).

Material and Methods: The study was carried out at the Dental Outpatient Department (OPD) of Sheikh Zayed Medical College
and Hospital. Consecutive sampling was used to enroll a total of 300 patients. Patients of any age with dental conditions, regardless
of gender, who were undergoing treatment at the Dental OPD were eligible to participate as long as they fulfilled the inclusion
requirements. A predesigned and pretested questionnaire covering relevant study variables including demographic and different
dental diseases was used for data collection. For analysis, data were imported into SPSS version 20.

Results: A total of 300 patients were included in the study, the mean age was 31+15 years, 181 (60.3%) were females. Most of the
patients 160 (53.3%) presented with dental caries, 41(13.7%) with broken down root, 14 (4.7%) with calculus, 14 (4.7%) with
gingivitis, 12 (4%) with periodontal disease, 6 (2%) with malaligned teeth, 4 (1.3%) with trauma, 1 (0.3%) with staining, 48(16%)
with other diseases. About one third 93 (31%) of the patients had duration of disease as more than a year.

Conclusion: This study provides valuable insights into the distribution and management of dental diseases in a tertiary care setting.
It emphasizes the need for targeted interventions to address dental health disparities and improve access to care in resource-
constrained regions. Future research should focus on the socio-economic, environmental, and behavioral determinants of dental
diseases to develop effective prevention and treatment strategies.

Keywords: Calculus, Caries, Dental diseases, Frequency, Gingivitis.

How to cite this article: Mustafa G, Sheikh FA, Siddiqui SS. Pattern of Dental Diseases among patients presenting at a Tertiary Care
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INTRODUCTION

Dental disorders are among the most common health problems
in the world, affecting people of all ages and socioeconomic
status !. Although the prevalence of some dental problems
has decreased as a result of preventive efforts like fluoridation
and education on oral cleanliness, there are still gaps in access
to oral healthcare services, especially in underprivileged
communities . For efficient resource allocation, management,
and prevention within healthcare systems, it is imperative to
comprehend the patterns and trends of dental illnesses.

In the management of complicated and advanced dental
illnesses, tertiary care facilities are essential. They frequently
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act as referral hubs for patients in need of specialized oral
healthcare procedures **. Even with their importance, there
is still a dearth of study on the prevalence and epidemiology
of dental disorders in tertiary care settings, especially when
considering a variety of patient populations and geographical
areas °. By providing a thorough examination of the pattern of
dental illnesses at a tertiary care hospital, this research piece
seeks to close this gap. We aim to offer important insights into
the burden of oral health disorders and the difficulties faced by
patients and healthcare providers by looking at the prevalence,
demographics, clinical presentations, and associated factors of
various dental conditions encountered in this setting ®’.

Additionally, a comprehensive grasp of the range of dental
conditions found in tertiary care facilities is necessary to
improve clinical judgment, maximize therapeutic approaches,
and guide public health campaigns meant to lower the
prevalence of oral disorders in general *°. Furthermore,
recognizing recurring patterns and new trends can help direct
the creation of focused interventions and preventative measures
catered to the unique requirements of the patient population,
these specialized healthcare facilities serve *!'. This study seeks

doi: 10.69884/hmdj.4.1.7560
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to contribute to dental epidemiology by
thoroughly analyzing patient records,
clinical data, and diagnostic information.
It also provides practical implications for
improving the delivery of oral healthcare
within tertiary care settings. Ultimately,
our goal is to enable the development of
more efficient methods for promoting oral
health and enhancing patient outcomes
by illuminating the complex patterns of
dental illnesses seen in this environment.

MATERIAL AND METHODS

CAPSULE SUMMARY

This study provides useful
information about the prevalence
of dental illnesses in the area
demanding focused initiatives to
enhance oral health outcomes and
accessibility to dental care services.
Based on this study, future research
should explore the underlying
determinants of dental diseases.

(4%) with periodontal disease, 14 (4.7%)
with gingivitis, 6 (2%) with malaligned
teeth, 1 (0.3%) with staining, 48(16%)
with other diseases. Table 2 outlines
patient characteristics, including disease
duration, with 93 patients (31%) having
been ill for over a year. Dental caries affect
the majority, with 160 patients (53.3%)
diagnosed, and 250 patients (83%) have
already received treatment for dental
disease.

DISCUSSION

The study was carried out at the

Sheikh Zayed Medical College and Hospital's Outpatient
Department (OPD) of the Dental Department in association
with Community Medicine Department at Rahim Yar Khan.
It used a cross-sectional design. The period of the study was
June through December 2023. Assuming that 23% of the
subjects in the population have the factor of interest i.e.
dental problem,' the study required a sample size of 273 for
estimating the expected proportion with 5% absolute precision
and 95% confidence. The sample size was enhanced to 300 for
improved representation and validity. Consecutive sampling
technique was used to enroll a total of 300 patients. Patients
of any age with dental conditions, regardless of gender, who
were undergoing treatment at the Dental OPD of Sheikh Zayed
Medical College and Hospital were eligible to participate as
long as they fulfilled the inclusion requirements. Those patients
who refused to take part in the trial were not included in the
study. A predesigned and pretested questionnaire covering
relevant study variables was used for data collection. Prior to
the start of data collection, all patients who met the inclusion
criteria such as patients of any age with dental conditions,
regardless of gender, and exclusion criteria including those
did not give consent for data collection, were informed of the
objective of the study and were ensured of the confidentiality.
The Institutional Review Board provided its ethical clearance.
For analysis, data were imported into SPSS version 20. For
numerical variables mean and standard deviation, such as
age, monthly household income (in Pakistani Rupees), and
illness duration were summarized. The percentages of several
categorical characteristics, such as comorbidities, frequency of
dental conditions, gender, residence, and education level, were
displayed.

RESULTS

Of the 300 patients included in the study, the mean age was
31£15 years. Table 1 shows the demographic characteristics
of the study participants. Similarly, Table 2 underscores the
clinical characteristics of the patients included in the study.
The mean duration of the disease was 580+80 days.

It is evident from figure 1 that a substantial number of patients
160 (53.3%) presented with dental caries, 4 (1.3%) with trauma,
41(13.7%) with broken down root, 14 (4.7%) with calculus, 12

The study sought to assess the distribution
of dental diseases among patients in the dental outpatient

Table 1: Demographic characteristics of the study
participants

DEMOGRAPHIC PROFILE [0 [%
Gender
Male 119 39.7
Female 181 60.3
Residence
Rural 126 42
Urban 174 58
Education
Iliterate 87 29
Primary 97 32.3
Matric 79 26.3
Graduate 33 11
Postgraduate 4 1.3
Monthly Family Income (Rs.)
< 18000 185 61.7
18001-40000 99 33
>40000 16 53

Dental Conditions

B Dental caries
B Trauma
. Broken Down Root
- Calculus
B Periodontal disease
47 ® Gingivitis
® Malaligned Teeth
13.7 B Satining

m Others

Figure 1: Dental diseases distribution among study
population.
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Table 2: Clinical characteristics of the study participants

CLINICAL PROFILE
Disease Duration Groups n %
Less than a month 69 23
2-6 months 71 23.7
7-12 months 67 22.3
More than 1 year 93 31
Primary Diagnosis
Dental Caries 160 |53.3
Others 140 46.7
Comorbidities
None 228 |76
Diabetes Mellitus 23 7.7
Hypertension 24 8
Hepatitis 12 4
Others 13 4.3
Affected Teeth Quadrant
Upper Right 49 16.3
Upper Left 48 16
Lower Right 98 32.7
Lower Left 62 20.7
Generalized 43 14.3
Recommended Treatment
RCT (Root Canal Treatment) 69 23
Filling 28 |93
Extraction 116 38.7
Others 87 29
Treatment Availed
Yes 250 83.3
No 50 16.7

Treatment Provider
(among those who received treatment)

Doctor 223 [89.2
Quack 27 10.8
o Rs. refers to Pakistani Rupees.
. RCT (Root Canal Treatment) is a dental procedure to treat a severely
infected tooth.

. Quack refers to a person who pretends to have medical skills that they do

not possess.

department of a tertiary care hospital and investigate the
burden of dental diseases frequency and other variables in
order to comprehend the behavioral approach of patients to
disease management.

The demographic and clinical features of the patient group have
been revealed by key findings. The mean age was 31+15 years,

with almost one third 93 (31%) have duration of dental disease
of more than 1 year. A family's monthly income of less than
RS. 18000/- was noted in 185 (61.7%). The mean duration of
disease was 580 days.

Analyses in comparison with other study provide insight into
the dental care-seeking practices. For example dental diseases
were found more among low income population, illiterate or
low education level, and more in urban residence, which was
consistent with the trends we saw in our study *°.

Dental caries was shown to be the most common dental ailment,
affecting 53.3% of patients. This is in contrast to other researches
where gum disease was more prevalent and tooth loss was more
due to periodontal disease'"'?. The study also revealed low
awareness of and attitudes toward routine dental care, with a
sizable percentage of patients delaying treatment until an issue
developed. Different treatments were suggested, and a sizable
percentage of patients chose extraction. Remarkably, a sizeable
portion of patients sought care from non-professional sources,
highlighting inadequacies in official dental care provision.

Interesting trends emerged from the analysis of disease duration
by gender, residency, and income. For instance, compared to
men, a larger percentage of females experienced longer disease
durations. In a similar study, patients' illness durations tended
to be higher for those with lower incomes and those living in
rural areas®.

Overall, the study offers insightful information about the
prevalence and treatment of dental illnesses in the area,
highlighting the necessity of focused initiatives to enhance
oral health outcomes and accessibility to dental care services.
Despite its contributions, this study has several limitations that
warrant consideration. Firstly, it was a small sample size study
and carried out at a single center. Additionally, the reliance
on self-reported data and the use of a consecutive sampling
method may introduce bias and affect the generalizability of
the findings.

Building on the findings of this study, future research should
explore the underlying determinants of dental diseases
including socio-economic, environmental, and behavioral
factors. Longitudinal studies tracking oral health outcomes
longitudinally can provide insights into the natural history of
dental diseases and help identify modifiable risk factors for
targeted intervention.

CONCLUSION

In conclusion, this study sheds light on the patterns of dental
diseases in our study subjects and underscores the need for
targeted interventions to address the significant burden of
dental health issues in the area. By identifying prevalent
conditions and demographic disparities, the findings of this
study contribute to the evidence base for designing effective
dental health promotion strategies and improving access to
dental care services.
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ABSTRACT

Management of high-risk pregnancy is challenging for the caregivers, and a healthy feto-maternal outcome is the utmost aim for
antenatal care. A good pre-pregnancy screening, vigilant monitoring for obstetrical complications in pre and postnatal periods,
multidisciplinary approach and timely decisions are key factors for successful management.

Keywords: High risk pregnancy, Pregnancy, Pulmonary embolism
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INTRODUCTION

A high-risk pregnancy is defined as a pregnancy where a woman
and fetus have higher chances of adverse outcomes, as a result
of pregnancy itself or because of pre-existing diseases such as
diabetes, hypertension, autoimmune disorders, obesity etc'.
Risk factors such as previous miscarriages and the existence
of genetic disorders not only affect the outcome of the affected
pregnancy but their chances of recurrence are very high in
future pregnancies, thus affecting the physical and mental
health of the woman?.

. _ . CAPSULE SUMMARY
This case study highlights the importance

of individual antenatal care in high- risk
pregnancy with regular and vigilant
monitoring to have a healthy outcome for
both mother and baby.

Case:

A female of 30 years of age, married for
9 years G5P3+1(with one alive issue) was
booked at 8 weeks of pregnancy. Her Body
mass index (BMI) calculated at the time
of booking was 40, which fell into grade 3
obesity.

periods,

Her previous four pregnancies had complications with only one
successful outcome of a baby girl in the second pregnancy. The
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first conception was eight years back which was complicated
by polyhydramnios and intrauterine death which she delivered
through caesarean section, due to failed induction. The second
pregnancy was uneventful five years back, delivered through
caesarean section and the outcome was a baby girl, alive and
healthy. The third pregnancy two and half years back was
complicated by gestational diabetes and delivered by caesarean
section at 30 weeks due to preterm labor. The outcome was a
baby boy, dying in the early neonatal period, on the third day.
Her fourth pregnancy ended up as a first-trimester miscarriage
which had a complication of excessive
bleeding for which evacuation exploratory
laparotomy was done with the application of
Blynch suture.

Management of high risk
pregnancy requires a good
pre-pregnancy
program, vigilant monitoring
for obstetrical complications
in prenatal and postnatal
multidisciplinary
approach and timely decisions
to avoid any serious out come.

In this pregnancy, the patient was vigilantly
monitored for any complication, especially
considering her past obstetrical history for
recurrence of risk factors such as diabetes,
polyhydramnios and preterm delivery. At
23 weeks, on the anomalies scan, cervical
length was found to be shortened for which
progesterone support was given and cervical
cerclage applied. Followed in the outpatient
department till 35 weeks regularly and was
screened for risk factors on every visit, she
was admitted again for evaluation of raised blood glucose levels.
During her hospital stay, Dexamethasone was given, and her
blood sugar level was controlled through the American Diabetes
Association-recommended diet plan and insulin on a sliding
scale. A few days later during her admission, she developed
lower abdominal pain, and considering her past obstetrics and
present history of cerclage, her emergency cesarean section
was done at 36 weeks. Intraoperative findings included a
thinned-out scar, about to rupture with grade 1 meconium. The
outcome of the cesarian section was a baby girl, with a good
Apgar score, who was shifted to the Neonatal Intensive Care

screening

doi: 10.69884/hmd;j.4.1.5860
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Unit (NICU) for observation. No other operative complications
were encountered and the patient was moved to the surgical
intensive care unit for monitoring. On the day of surgery,
she developed shortness of breath, which was evaluated by a
multidisciplinary team including a gynecologist, anesthetist
and a medical specialist. A diagnosis of pulmonary embolism
was suspected due to an intermediate risk score of 5(Table 1&2).

Table 1: Risk factors for Venous Thrombosis

Arterial blood gas analysis suggested respiratory alkalosis (pH
7.49, PO, 132 mm Hg, PCO, 24.6 mm Hg, Bicarbonates 20.4
mmol/l). D- Dimers were 0.7 (Normal < 0.5). Lower molecular
weight heparin and oxygen inhalation were started on clinical
findings. ECG, X-ray chest and Computerized tomography of
pulmonary arteries (CTPA) were done, which were normal.
The patient's symptoms improved and she remained stable and
was discharged in healthy condition.

Risk factors for VTE
Pre-existing risk factors Tick Score

Previous VTE (except a single event related to major surgery) 4
Previous VTE provoked by major surgery 3
Known high-risk thrombophilia 3
Medical comorbidities e.g. cancer, heart failure; active systemic lupus erythematosus, 3
inflammatory polyarthropathy or inflammatory bowel disease; nephrotic syndrome; type I
diabetes mellitus with nephropathy; sickle cell disease; current intravenous drug user
Family history of unprovoked or estrogen-related VTE in first-degree relative 1
Known low-risk thrombophilia (no VTE) la
Age (> 35 years) 1
Obesity lor2b
Parity = 3 1
Smoker 1
Gross varicose veins 1

Obstetric risk factors
Pre-eclampsia in current pregnancy 1
ART/IVF (antenatal only) 1
Multiple pregnancy 1
Caesarean section in labour 2
Elective caesarean section 1
Mid-cavity or rotational operative delivery 1
Prolonged labour (> 24 hours) 1
PPH (> 1 litre or transfusion) 1
Preterm birth < 37+0 weeks in current pregnancy 1
Stillbirth in current pregnancy 1

Transient risk factors
Any surgical procedure in pregnancy or puerperium except immediate repair of the 3
perineum, e.g. appendicectomy, postpartum sterilisation
Hyperemesis 3
OHSS 4
Current systemic infection (requiring intravenous antibiotics or admission to hospital) 1
Dehydration 1
TOTAL

ART Assisted Reproductive Technology; IVF In Vitro Fertilisation; OHSS Ovarian Hyperstimulation Syndrome; VTE Venous

Thromboembolism.

a. If the known low-risk thrombophilia is in a woman with a family history of VTE in a first-degree relative postpartum

thromboprophylaxisshould be continued for 6 weeks.
b. BMI>30=1;BMI>40=2
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Table 2: Risk assessment for venous thromboembolism (VTE)
(Adopted from Green-Top Guideline. 2015 (37a))"

If total score > 4 risk factors antenatally, consider thromboprophylaxis from the first trimester.
« If total score 3 risk factors antenatally, consider thromboprophylaxis from 28 weeks.

« If total score > 2 risk factors postnatally, consider thromboprophylaxis for at least 10 days.

« If admitted to hospital antenatally consider thromboprophylaxis.

« If readmitted to hospital within the puerperium consider thromboprophylaxis.

The patient was followed up in the obstetrical and medical
outpatient department. Contraception was planned with
injectable contraceptives after a discussion with the patient.
Weight reduction was advised and referred to a dietician for
weight reduction.

DISCUSSION

This was a high-risk pregnancy with poor outcomes in the
previous four pregnancies which were complicated with
polyhydramnios, diabetes, and preterm deliveries and with
the added risk of three caesarean sections, had high chances of
recurrence in the current pregnancy. In her current pregnancy
at booking, she was classified as category 3 obesity, thus
increasing the recurrence risk of the above complications.

Obesity is becoming an increasingly prevalent factor in
obstetric practice, with 21.3% of the antenatal population being
obese’. According to the MBRRACE-UK (Mothers and Babies:
Reducing Risk through Audits and Confidential Enquiries
across the UK) review, 30% of women who died, were obese and
22% were overweight®. Other studies also reported that high
pre- pregnancy BMI is associated with a small but statistically
significant increase in severe maternal morbidity or mortality
with the highest risk in class 3 obesity having an adjusted
risk of 61.1 (95% CI 44.8-78.9)** It is highly recommended
that women in pre-pregnancy should be advised for effective
contraception and weight reduction to optimize the weight of
the patient®. Obesity in pregnancy is associated with increased
risk of miscarriage, diabetes, hypertensive disorders especially
preeclampsia, venous thromboembolism (VTE), induced
labour, dysfunctional or prolonged labour, caesarean section,
anesthetic complications, postpartum hemorrhage (PPH),
wound infections and mortality °.

Pregnancy with diabetes is also associated with high morbidity
and mortality especially in obese patient, with increase risk
of congenital anomalies, miscarriage, polyhydramnios,
hypertensive disorders, operative deliveries and postpartum
bleeding’. Optimization of blood sugar levels have crucial role in
prevention of still birth in this condition. So it'’s recommended
to monitor blood glucose levels seven times a day. The post-
prandial levels have direct relation with fetal weight gain®.

Repeated cesarean section increases the risk of placenta previa
/ accreta, resulting in high rate of maternal morbidity and
mortality. It is recommended to rule out this condition before
proceeding for cesarean delivery’. Increase need of blood

transfusion, adhesions between uterus and abdominal walls,
wound infections and breakdown, increase chances of VTE
are few the complications that are encountered with increasing
number of scars on uterus'. Localization of placenta can be
done by experienced radiologist with transvaginal ultrasound
and decreases the need of expensive investigations, like MRI, to
rule out accrete’.

The incidence of VTE is 1-2 per 1000. The puerperium is the
time of highest risk so it’s important to repeatedly do risk scoring
of every individual especially at increased risk such as, having
prolonged hospital stay and obesity-related medical disorders''.
Timely diagnosis and treatment of the patient is only way for
the patient to survive this potentially fatal condition. Venous
Dopplers for both legs, ECG, CXR, ventilation/perfusion (V/Q)
lung scan and CTPA, are the investigations of choice 2. Any
woman with a clinical suspicion of VTE should be started on
treatment with low-molecular-weight heparin (LMWH) until
the diagnosis is excluded by objective testing''. Although X-ray
chest and CTPA were negative, our patient was at high risk, with
clinical and laboratory parameters suggestive of Pulmonary
embolism (with an intermediate risk score of 5).

Our case study highlights the importance of timely recognition
of risk factors involved with pregnancy to have a favorable
outcome. It also emphasizes the need for pre-pregnancy
counseling to reduce risks in future pregnancies and population
awareness should be done to emphasize its importance. Risk
scoring for VTE should be done in every high-risk pregnancy
with initiation of prophylaxis, as soon as possible. Last but
not the least, timely involvement of different specialties
(multidisciplinary approach) always results in a better outcome.
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DIAGNOSTIC

CHALLENGE

Check the correct answer on page 34

Casel

Courtesy Dr. Moizza Tahir, Dr Jauhar Mumtaz
Pak Emirrate Military Hospital (PEMH), Rawalpindi
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Figure 1

Figure 3 Figure 4

A three and a half years-old-child presented with a history of low-grade fever, off and on for nine months. There was a two-
month history of progressive pallor, cough, skin rash, polydipsia, polyuria and a five-day history of epistaxis. Examination revealed
pallor, proptosis, right posterior cervical lymphadenopathy, bilateral coarse lung crepitation and hepatosplenomegaly. There was
erythematous macular rash over the scalp, covered with greasy crusts and showed multiple petechial spots over its surface (Figurel).
Blood complete picture revealed TLC of 4.6 x10° /1, Hb 2.6 G/dl and Platelets 50/mm?®. Urine examination showed osmolality of
<300mOsmol/L. Bone marrow biopsy showed a granulomatous infiltrate. Skin biopsy findings are shown in Figure 2a & b. X ray
skull (Figure 3) and chest X ray (Figure 4) was also done.

1. What is your diagnosis?
2. What further investigation will you perform on skin biopsy specimen in order to confirm your diagnosis.
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DIAGNOSTIC

CHALLENGE

Check the correct answer on page 36

Case 2

Courtesy Dr. Memoona Aslam
Combined Military Hospital, Rawalpindi
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Figure 1 Figure 2

A 59-year-old male patient, a smoker for the past 30 years, presented with a complaint of a painless swelling near his left ear
which he first noticed three months ago. The lump had been gradually increasing in size without causing pain or discomfort. On
examination, a 3cm, firm, non-tender, mobile mass was found at the angle of the right mandible (Figure 1). Histopathological
examination was performed to confirm the diagnosis (Figure 2).

1.  What is the differential diagnosis of the case based on clinical findings?
2. Looking at histology, what is your definite diagnosis?
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Case 1

Diagnosis

Langerhan cell histiocytosis
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Figure 5

Diagnosis can be confirmed by positive immune histochemical
staining of skin biopsy specimen by CD(1a) and langerine (CD
207) as shown in Figure 5.

Discussion

Langerhans cells are immune cells, normally found within the
epidermis, where they act as antigen-presenting cells in an
early warning system that fights foreign material. Langerhans
cell histiocytosis (LCH) or histiocytosis X refers to a reactive
increase in the number of Langerhans cells in the skin and
other organs. LCH usually affects neonates, infants and young
children, being rare in adults.

LCH can be localized, multifocal or multi-systemic. Systemic
disease can involve organs such as bone marrow, liver, central
nervous system, gastrointestinal tract, lungs and spleen.
Systemic forms include Letterer-Siwe disease (with skin, lymph
node and visceral involvement) and Hand-Schuller-Christian

syndrome whereas a localized disease include eosinophilia
granuloma. Self-healing reticulocytosis of infants is another
self-limiting benign variant. All of these subtypes overlap and
the skin disease is similar in all of them.

The clinical presentation depends upon the extent of organ
involvement and symptoms depend upon the function
compromised by the pressure effect of the mass of proliferating
histiocytes in that organ. Cutaneous involvement presents
in the form of an erythematous rash covered with greasy
scales and petechiae over scalp and intertriginous areas but
can also be widespread. There may be solitary or multiple
papules or nodules with ulceration or necrosis. There may be
hepato-spleeno-megaly, lung infiltration leading to cough and
respiratory difficulty, involvement of the bones leading to lytic
lesions on x ray and bone fractures. Involvement of the bone
marrow causes pancytopenia leading to pallor, increased risk
of infection and bleeding. There may be involvement of the
pituitary stalk, causing Diabetes Insipidus.
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LCH is usually diagnosed by characteristic rash and
symptomatology of the involvement of a particular organ.
The skin biopsy shows a predominant diffuse papillary dermal
infiltrate composed of large cells with lobulated, eccentric
grooved nuclei with a “coffee-bean shape” appearance and
inconspicuous nucleoli. A variable polymorphic infiltrate
of eosinophils, lymphocytes, plasma cells and neutrophils is
usually admixed with neoplastic cells. Lagerhan cells can be
confirmed by immunohistochemical staining with CD1la and
CD 207 (Figure 2a & b). When histiocytosis is diagnosed in
one organ (e.g., the skin or bone) other organs such as the bone
marrow, lungs, liver, and kidneys are investigated accordingly
to determine whether they are also affected by histiocytosis.

Treatment depends on the severity of the disease and the number
of organs involved. Evidence of damage to the organs is more
important than the involvement of the organ as such. Disease
limited to the skin only may be treated with topical steroids,
PUVA and topical nitrogen mustard. The disease affecting
limited areas of the bone may be treated with steroid injections,
curettage or radiotherapy. More extensive involvement is
treated with systemic steroids and chemotherapy along with
supportive treatment according to the dysfunction of the organ

involved. LCH may respond to the BRAF-V600 inhibitors,
vemurafenib and dabrafenib.

Persons with mild disease confined to one organ, with few or
no symptoms, have a good prognosis but the condition may
still last for many years and can become worse over time.
Not all people with multiple organ involvement will respond
to treatment. Children less than two years of age, with LCH
affecting many organs, have a mortality rate of 40-50%.

OQur Patient

Our patient had Langerhans cell histiocytosis with classical skin
involvement, showing diagnostic histological and immune-
histochemical features (Figure 1 & 2a/b). There was bone
involvement, shown by lytic lesions on the x-ray skull (Figure
3), lung involvement depicted by coarse shadows in lung
fields (Figure 4) and hepato-splenomegaly. Bone marrow was
involved with pancytopenia and confirmed on bone marrow
biopsy. Interestingly the patient also had diabetes insipidus
with very low osmolarity of the urine. The patient was referred
to a pediatric oncologist for chemotherapy.
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Case 2

Differential Diagnosis

1. Pleomorphic adenoma
2. Warthin’s tumor
3. Mucoepidermoid carcinoma
4. Adenoid cystic carcinoma
5. Oncocytoma
6. Metastatic lymph node
7. Sialadenitis
lggfleéft?éfsl Important features
Pleomorphic Painless, slow growing, firm mass
adenoma

Warthin’s tumor

Painless, slow growing mass, sometimes
bilateral, typically in older adults, often

males
Mucoepidermoid| Painless or painful mass, possible facial
carcinoma nerve involvement
Adenoid cystic Slow growing, painful, often numbness
: in face, weakness of facial muscles and
carcinoma . X
difficulty swallowing.
Oncocytoma Painless, firm, slow growing mass
Metastatic lymph Often firm, possibly fixed
nodes
Sialadenitis Painful, swollen, tender gland with

systemic symptoms.

Diagnosis
Warthin’s tumor of Parotid gland
Background

Warthins tumor also known as papillary cystadenoma
lymphomatosum is a benign salivary gland tumor that primarily
affects the parotid gland. Etiology is not fully understood but
several factors have been associated with it, with smoking being
a significant risk factor. Warthin’s tumor typically presents as a
painless, slow-growing mass near the angle of the jaw. It is most
commonly seen in older males.

Diagnosis involves a combination of clinical examination,
and imaging studies. MRI and CT typically reveal a well-
defined cystic lesion in the parotid gland. Confirmation is
achieved through FNA and histopathological examination.
The distinctive feature of Warthin’s tumor on histopathological
analysis is the presence of a double-layered oncocytic epithelium
which forms papillary projections into cystic spaces, overlying
a dense lymphoid stroma.

Superficial Parotidectomy is typically performed to remove the
tumor, while preserving the facial nerve. Total Parotidectomy is
considered if tumor involves deeper parts of the parotid gland.

Our Patient
Our patient had the typical features of Warthin’s tumor.

Superficial Parotidectomy of the patient was performed with
regular follow-up visits every 6-12 months.
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