Online ISSN : 2249-4618
'”9 Print ISSN : 0975-5888
. DOI:10.17406/GJMRA

GLOBAL JOURNAL

OF MEDICAL RESEARCH: F

ALY

o\ - Drceases |

Cancer Ophthalmolo & Ped|atr|c

Children with Urinary Tract Infection

Role of Predictors in the Development

ghts, Inventing Future

Evaluation of Diaphragm Function :
% | Highlights
Football Players of Specific Amplua

VOLUME 23 ISSUE 4 VERSION 1.0

of Medical Research, USA



GLOBAL JOURNAL OF MEDICAL RESEARCH: F

DISEASES
CANCER, OPHTHALMOLOGY & PEDIATRIC




GLOBAL JOURNAL OF MEDICAL RESEARCH: F

DISEASES
CANCER, OPHTHALMOLOGY & PEDIATRIC

VOLUME 23 ISSUE 4 (VER. 1.0)

OPEN ASSOCIATION OF RESEARCH SOCIETY



Global Journals Inc.

© Global Journal of Medical (A Delaware USA Incorporation with “Good Standing ”; Reg. Number: 0423089)
Sponsors:Open Association of Research Society
Research. 2023. Open Scientific Standards

All rights reserved.

Publisher s Headguarters office

This is a special issue published in version 1.0

of “Global chlrnal of Medical Research.” By GI Obal \burnal S® Heajquarta's
obal Journals Inc.
: e 945th Concord Streets,
All artlsles are open access artlf:les dlstrlbuteid Framl ngham M Mhusetts Pl n: 01701’
under “Global Journal of Medical Research U ted States of Amer ca
ni |
Read!ng License, which pe.rmits restrli‘cted use. USA Toll Eree: +001-888-839-7392
Entire contents are copyright by of “Global
Journal of Medical Research” unless USA Toll Free Fax: +001-888-839-7392
otherwise noted on specific articles. .
e Offset Typesetting
No part of this publication may be reproduced
or transmitted in any form or by any means,
electronic or mechanical, including GI Obal Journal S I ncorporated
photocopy, recording, or any information 2nd, Lansdowne, Lansdowne Rd., Croydon-Surrey,
storage and retrieval system, without written . . .
permission. Pin: CR9 2ER, United Kingdom

The opinions and statements made in this
book are those of the authors concerned.
Ultraculture has not verified and neither

Packaging & Continental Dispatching

confirms nor denies any of the foregoing and Global Journals Pvt Ltd
no warranty or fitness is implied. E-3130 &Jdarna. Nagar Near Gopur &]uare
Engage with the cont_erllts herein at your own | ndore’ M _P_’ Pi n:452009’ India
risk.
i e A e Find a correspondence nodal officer near you
conditions for our providing information, is
governed by our Disclaimer, Terms and . .
Conditions and Privacy Policy given on our To find nodal officer of your Country, please
website http://globaljournals.us/terms-and-condition/ - -
e email us at local@globaljournals.org
By ref.erlfing [ using / |_'eadin.g / any type _Of eContacts
association / referencing this journal, this
signifies and you acknowledge that you have
fead thErguirédbt;?ﬁZf:ﬁ:ffﬁ;ﬁ will be Press Inquiries: press@globaljournals.org
' Investor Inquiries: investors@globaljournals.org
Al infor?atiols, journals, :hisjoumal, . Technical Support: technology@globaljournals.org
activities undertaken, materials, services an - . - -
our website, terms and conditions, privacy Medla & REleaseS. medla@globaljournals.org

policy, and this journal is subject to change
anytime without any prior notice.

Pricing (Excluding Air Parcel Charges):

Incorporation No.: 0423089
License No.: 42125/022010/1186

Registration No.: 430374 Y . .
Import-Export Code.: 1108007027 Yearly Subscription (Personal & Institutional)

I 250 USD (B/W) & 350 USD (Color)




EDITORIAL BOARD

GLOBAL JOURNAL OF MEDICAL RESEARCH

Dr. Apostolos Ch. Zarros Dr. William Chi-shing Cho

DM, Degtree (Ptychio) holder in Medicine, Ph.D.,

National and Kapodistrian University of Athens Department of Clinical Oncology
MRes, Master of Research in Molecular Functions in Queen Elizabeth Hospital
Disease, University of Glasgow FRNS, Fellow, Royal Hong Kong

Numismatic Society Member, European Society for
Neurochemistry Member, Royal Institute of Philosophy
Scotland, United Kingdom

Dr. Alfio Ferlito Dr. Michael Wink

Professor Department of Surgical Sciences Ph.D., Technical University Braunschweig, Germany
University of Udine School of Medicine, Italy Head of Department Institute of Pharmacy and Molecular

Biotechnology, Heidelberg University, Germany

Dr. Jixin Zhong Dr. Pejcic Ana

Department of Medicine, Affiliated Hospital of Assistant Medical Faculty Department of Periodontology

Guangdong Medical College, Zhanjiang, China, Davis v @ Rttt Wity N, S
Heart and Lung Research Institute, The Ohio State

University, Columbus, OH 43210, US

Rama Rao Ganga Dr. Ivandro Soares Monteiro

MBBS M.Sc., Ph.D. in Psychology Clinic, Professor University of

MS (Universty of Health Sciences, Vijayawada, India) Minho, Pottugal

MRCS (Royal Coillege of Surgeons of Edinburgh, UK)

United States

Dr. Izzet Yavuz Dr. Sanjay Dixit, M.D.

MSc, Ph.D., D Ped Dent. Director, EP Laboratories, Philadelphia VA Medical Center
Associate Professor, Pediatric Dentistry Faculty of Cardiovascular Medicine - Cardiac Arrhythmia
Dentistry, University of Dicle Diyarbakir, Turkey Univ of Penn School of Medicine

Web: pennmedicine.org/wagform/MainPage.aspx?

Sanguansak Rerksuppaphol Antonio Simone Lagana

Department of Pediatrics Faculty of Medicine M.D. Unit of Gynecology and Obstetrics
Srinakharinwirot University Department of Human Pathology in Adulthood and
NakornNayok, Thailand Childhood “G. Barresi” University of Messina, Italy



Dr. Han-Xiang Deng Dr. Pina C. Sanelli

MD., Ph.D Associate Professor of Radiology
Associate Professor and Research Department Associate Professor of Public Health
Division of Neuromuscular Medicine Weill Cornell Medical College

Davee Department of Neurology and Clinical Associate Attending Radiologist
Neurosciences NewYork-Presbyterian Hospital
Northwestern University Feinberg School of Medicine MRI, MRA, CT, and CTA

Web: neurology.northwestern.edu/faculty/deng.html Neuroradiology and Diagnostic Radiology

M.D., State University of New York at Buffalo,
School of Medicine and Biomedical Sciences

Web: weillcornell.org/ pinasanelli/

Dr. Roberto Sanchez Dr. Michael R. Rudnick

Associate Professor M.D., FACP

Department of Structural and Chemical Biology Associate Professor of Medicine

Mount Sinai School of Medicine Chief, Renal Electrolyte and Hypertension Division (PMC)
Ph.D., The Rockefeller University Penn Medicine, University of Pennsylvania

Web: mountsinai.org/ Presbyterian Medical Center, Philadelphia

Nephrology and Internal Medicine
Certified by the American Board of Internal Medicine
Web: uphs.upenn.edu/

Dr. Feng Feng Dr. Seung-Yup Ku

Boston University M.D., Ph.D., Seoul National University Medical College,
Microbiology Seoul, Korea Department of Obstetrics and Gynecology
72 East Concord Street R702 Seoul National University Hospital, Seoul, Korea

Duke University

United States of America

Dr. Hrushikesh Aphale Santhosh Kumar

MDS- Orthodontics and Dentofacial Orthopedics. Reader, Department of Periodontology,

Fellow- World Federation of Orthodontist, USA. Manipal University, Manipal

Gaurav Singhal Dr. Aarti Garg

Master of Tropical Veterinary Sciences, currently Bachelor of Dental Surgery (B.D.S.) M.D.S. in Pedodontics

pursuing Ph.D in Medicine and Preventive Dentistr Pursuing Phd in Dentistry



Sabreena Safuan Arundhati Biswas

Ph.D (Pathology) MSc (Molecular Pathology and MBBS, MS (General Surgery), FCPS,
Toxicology) BSc (Biomedicine) MCh, DNB (Neurosurgery)
Getahun Asebe Rut Pedro Pereira de Almeida
Veterinary medicine, Infectious diseases, Ph.D Student in Health Sciences program, MSc in Quality
Veterinary Public health, Animal Science Management in Healthcare Facilities
Dr. Suraj Agarwal Dr. Sunanda Sharma
Bachelor of dental Surgery Master of dental Surgery in B.V.Sc.& AH, M.V.Sc (Animal Reproduction,
Oromaxillofacial Radiology. Obstetrics & gynaecology),
Diploma in Forensic Science & Oodntology Ph.D.(Animal Reproduction, Obstetrics & gynaecology)
Osama Alali Shahanawaz SD
PhD in Orthodontics, Department of Orthodontics, Master of Physiotherapy in Neurology PhD- Pursuing in
School of Dentistry, University of Damascus. Damascus, Neuro Physiotherapy Master of Physiotherapy in Hospital
Syria. 2013 Masters Degree in Orthodontics. Management

Prabudh Goel Dr. Shabana Naz Shah

MCh (Pediatric Surgery, Gold Medalist), FISPU, FICS-IS PhD. in Pharmaceutical Chemistry

Raouf Hajji Vaishnavi V.K Vedam

MD, Specialty Assistant Professor in Internal Medicine Master of dental surgery oral pathology

Ph.D with Post Doctoral in Cancer Genetics PhD Biotechnology in Progress



CONTENTS OF THE ISSUE

Vi
Vil.
Viii.

Copyright Notice
Editorial Board Members
Chief Author and Dean
Contents of the Issue

Special Features of Heart Rhythm and Conductivity Disorders in Football
Players of Specific Amplua. 7-4

Bacteriological Profile and Antibiotic Sensitivity Patterns in Children with
Urinary Tract Infection: A Cross-Sectional Study in the Northern Part of
Bangladesh. 5-14

The Role of Predictors in the Development of Arrhythmia and Cardiac
Conduction Disorders in Highly Qualified Football Players. 15-18
Agreement between Diaphragm Ultrasound and Pulmonary Function Testing
in the Evaluation of Diaphragm Function in Patients with ALS. 79-25
Cutaneous Pseudolymphoma: A Case Report. 27-31

Heart Disease Detection using Machine Learning. 33-37

Fellows

Auxiliary Memberships
Preferred Author Guidelines
Index



_%/é GLOBAL JOURNAL OF MEDICAL RESEARCH: F
Global purnals Inc. D ISEASES
Volume 23 Issue 4 Version 1.0 Year 2023
Type: Double Blind Peer Reviewed International Research Journal
Publisher: Global Journals
Online ISSN: 2249-4618 & Print ISSN: 0975-5888

Special Features of Heart Rhythm and Conductivity Disorders in

Football Players of Specific Amplua
By Nozimakhon U. Agzamkhodjaeva, Rano K. Islamova
& Iskandar R. Mavlyanov

Abstract- This article presents the results of a study of the peculiarities of cardiac rhythm and
conduction disturbances in professional football players performing in specific energy-intensive
positions on the field. The correlation of the revealed violations on the electrocardiogram with the
presence of bradycardia and the level of physical performance was carried out. It was found that
among football players playing in the positions of a defensive midfielder and a lateral defender,
both rhythm and conduction disturbances, which characterize a high degree of heart adaptation
to physical stress, and disturbances that are an indicator of maladjustment to stress, are
expressed.

Keywords: heart rhythm and conduction disorders; professional football — players,
electrocardiogram, adaptation to physical activity.
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Special Features of Heart Rhythm and
Conductivity Disorders in Football Players of
Specific Amplua

Nozimakhon U. Agzamkhodjaeva %, Rano K. Islamova ° & Iskandar R. Mavlyanov °

Abstract- This article presents the results of a study of the
peculiarities of cardiac rhythm and conduction disturbances in
professional football players performing in specific energy-
intensive positions on the field. The correlation of the revealed
violations on the electrocardiogram with the presence of
bradycardia and the level of physical performance was carried
out. It was found that among football players playing in the
positions of a defensive midfielder and a lateral defender, both
rhythm and conduction disturbances, which characterize a
high degree of heart adaptation to physical stress, and
disturbances that are an indicator of maladjustment to stress,
are expressed.

Keywords: heart rhythm and conduction disorders;
professional  football  players;  electrocardiogram;
adaptation to physical activity.

I. [NTRODUCTION

ccording to various studies, in professional
Aathletes, changes in the electrocardiogram (ECG)

in chronic overstrain of the cardiovascular system,
requiring an in-depth examination by a cardiologist, are
up to 40%, while in people involved in sports only
periodically, only 12% [1, 2, 3]. Modern standards in the
interpretation of the ECG in athletes should include the
determination of the change in indicators both in relation
to the healthy part of the general population, and in
relation to the ECG indicators in athletes, which are
defined as the norm and reflect physiological adaptation
to physical activity [4,5,6].

During preventive examinations, professional
athletes  often reveal electrocardiographic  and
hemodynamic disorders, which can be both a
consequence of maladaptation processes and a
consequence of organic cardiological pathology
[9,11,12].

Today, football is one of the most popular team
sports and the level of competition among professionals
has increased significantly. In connection with the
increased level of competition and the popularization of
the sport itself, the requirements for professional football
players have also increased, which, in turn, dictates the
need for a deeper medical examination, taking into

Author a: Republican Scientific and Practical Center for Sports
Medicine, Tashkent, Uzbekistan. e-mail: author.uzb@mail.ru

Author a: Republican Specialized Scientific and Practical Medical
Center for Cardiology.

Author o. Zangiota Specialized Infectious Diseases Hospital #2.

account the specifics of not only the playing sport itself,
but also the specifics of the duties of the players on the
field. Based on the foregoing, the study of cardiac
arrhythmias and conduction disturbances, which are a
manifestation of heart maladjustment, in football players
playing in specific energy-consuming positions is
relevant.

Purpose of the study is to investigate the features of
heart rhythm and conduction disorders in football
players playing specific roles.

[I.  MATERIAL AND RESEARCH METHODS

The high level of competition in modern
professional football has greatly complicated the game
itself and the degree of tactical component in it. Today,
football players, starting from a young age, are played in
certain positions, which narrows the range of their duties
on the field and affects the formation of the
physiological properties of the body. In modern football,
many positions or roles have appeared that require the
player to have certain physical qualities that the athlete
has been training for many years. Given the specifics of
the style of play at the present time, among the
numerous roles in football, two positions can be
distinguished that require the highest performance and
endurance from an athlete - the position of an extreme
defender (in the specific language of football is called "
lateral " or in the specific language of football is called
"libero"). Players from both positions cover the longest
distances during matches and their style of play requires
tremendous stamina on the pitch [7,8,10]. In this regard,
the analysis of rhythm and conduction disturbances was
carried out in these groups of players, as the most at
risk of developing heart maladjustment to physical
exertion.

The study included 77 football players, who are
the representatives of main and reserve squads from 11
teams of the country's professional league. Among the
surveyed, 40 players played in the position of a
defensive midfielder, the average age was 25.27+4.97
years, and 37 players played in the position of fullback,
the average age was 23.86+4.91 years. During the
planned in-depth medical examination, all football
players underwent an ECG at rest, a study of general
performance (PWC,,, kgm/min/kg) using bicycle

© 2023 Global Journals

H Year 2023

—
4
~



Global Journal of Medical Resecarch ( F) Volume XXIII Issue IV Version I H Year 2023

ergometry and the value of maximum oxygen
consumption (MIC, ml/min/kg) in terms of PWC,,.

Football players with previously identified
organic diseases that can cause rhythm and conduction
disturbances were excluded from the study. Thus, this
study was aimed only at studying rhythm and
conduction disturbances as an indicator of heart
disadaptation as a result of an irrational physical training
regimen.

I11. RESULTS AND DISCUSSION

Analysis of the ECG showed that sinus
bradycardia was detected in 65% of football players
playing in the position of a defensive midfielder (average
heart rate 56.23+8.83 per minute) and 73% of football
players who played in the position of fullback (average
heart rate 55.5+8.79 per minute) min). Bradycardia is
one of the most common ECG findings in athletes,
including team sports. Applicable to football players, a

4 cornerbacks

prolongation of the QT interval>460 ms

shortening of the QT interval<360 ms

ventricular extrasystole

supraventricular extrasystole

pacemaker migration

sinus arrhythmia

decrease in heart rate (HR) less than 60 per minute,
without the presence of organic pathology, can be a
normal variant and a positive indicator indicating the
athlete's fitness and his high cardiorespiratory
endurance.

An analysis of the prevalence of arrhythmias in
the examined football players showed that such
conditions as sinus arrhythmia, pacemaker migration,
supraventricular and ventricular extrasystole, and
changes in ventricular repolarization in the form of
shortening and lengthening of the QT interval occurred
with approximately the same frequency within 7.5-20%.
At the same time, attention should be paid to the fact
that sinus arrhythmia and pacemaker migration were
inherent in all cases of football players with identified
bradycardia. Migration of the pacemaker on the ECG is
also a normal variant in athletes, if it is not accompanied
by the presence of appropriate symptoms [11,12].

B defensive midfielders

0 5 10 15 20 25

Figure 1: Prevalence of cardiac arrhythmias in football players.

Sinus or respiratory arrhythmia is typical for
young athletes and its episodes become more frequent
with increasing training. Some athletes have a
pronounced sinus arrhythmia with a difference of 0.6

© 2023 Global Journals

seconds, which disappears on the ECG during exercise
[13,14]. The rest of the aforementioned arrhythmias
occurred in football players with a heart rate of more
than 60 beats per minute (Fig. 1). So, in athletes with



identified violations of the processes of repolarization,
symptoms of a decrease in indicators of physical
endurance and working capacity were determined.

An analysis of the prevalence of conduction
disorders revealed only one case of AV blockade of the
1st degree in players of both groups and 1 case of
incomplete blockade of the right branch of the His
bundle and complete blockade of the right or left branch
of the His bundle. At the same time, AV blockade of the
1st degree and incomplete blockade of the right bundle

4 cornerbacks

prolongation of the QT interval>460 ms
shortening of the QT interval<360 ms

ventricular extrasystole

compl ete blockade of theright or left..

incompl ete blockade of theright leg..

AV blockade 1 stage

branch of His were detected only in football players with
sinus bradycardia (Fig.2). Atrioventricular dissociations
with normal complexes are also sometimes also found
in athletes. Their feature is that during functional tests,
atrioventricular conduction is restored to normal values.
Atrioventricular blockade of the 1st degree, according to
statistics, occurs in approximately 2% of healthy athletes
and in 10-30% of athletes involved in cardiorespiratory
endurance training [15,16].
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Figure 2: The prevalence of cardiac conduction disorders in football players.

In terms of physical performance, it was
determined that in football players with identified rhythm
and conduction disorders in sinus arrhythmia,
pacemaker migration, 1st degree AV blockade and
incomplete blockade of the right bundle branch block
showed that value of PWC,,, ranged from 23.5 to 25.5
kgm/min/kg. Value of the maximum  oxygen
consumption (MOC) was in the range of 56.4-59.8
ml/min/kg. In football players with identified rhythm and
conduction disturbances in the form of supraventricular
and ventricular extrasystoles, changes in ventricular
repolarization in the form of shortening and lengthening
of the QT interval and complete blockade of the right
and left bundle branches of His, the value of PWC,,,
ranged from 20.3 to 22.6 kgm/min/kg. Value of the MOC
was in the range of 54.3-56.4 ml/min/kg.

IV. CONCLUSION

Thus, the analysis of the ECG results showed
that professional football players with high performance
indicators  normally have rhythm and conduction
disturbances, which, depending on the type, may be

indicators of a high or low level of physical development
and training of an athlete. In most cases, they can be
considered as a compensatory reaction associated with
changes in myocardial contractility, as evidenced by the
ability or inability of such athletes to demonstrate a high
level of performance in training and during official
matches.
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Bacteriological Profile and Antibiotic Sensitivity Patterns in Children
with Urinary Tract Infection: A Cross-Sectional Study in the Northern
Part of Bangladesh
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Abstract- Purpose: Urinary tract infection (UTI) is a prevalent infection in children. Over the years,
the sensitivity and antimicrobial resistance patterns against uropathogens causing this infection
have continuously changed. Pediatricians need updated knowledge of the antimicrobial
sensitivity and resistance patterns of common uropathogens to provide appropriate treatment.
This study aimed to determine the spectrum of causative uropathogens’ antimicrobial sensitivity
and resistance patterns in pediatric patients.

Methods: A single-center, cross-sectional study was conducted from February 2021 to January
2022 at the tertiary care hospital in Rangpur, Bangladesh’s northernmost division. A total of 200
children aged 0 months to 12 years with clinically suspected UTls were enrolled in the study.
Researchers reviewed the study participants’ medical records and sent the urine sample for
routine and microscopic examination and culture sensitivity testing.

Keywords: urinary tract infection. children. bacteriological profile. antibiotic sensitivity.
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Bacteriological Profile and Antibiotic Sensitivity

Patterns in Children with Urinary Tract Infection:

A Cross-Sectional Study in the Northern Part of
Bangladesh

Antibiotic Sensitivity in Children with UTls

Kamrun Nahar ®, Ahmed Rashidul Hasan ° & Nowrozy Kamar Jahan *

Absiract- Purpose: Urinary tract infection (UTI) is a prevalent
infection in children. Over the years, the sensitivity and
antimicrobial resistance patterns against uropathogens
causing this infection have continuously changed.
Pediatricians need updated knowledge of the antimicrobial
sensitivity and resistance patterns of common uropathogens
to provide appropriate treatment. This study aimed to
determine the spectrum of causative uropathogens’
antimicrobial sensitivity and resistance patterns in pediatric
patients.

Methods: A single-center, cross-sectional study was
conducted from February 2021 to January 2022 at the tertiary
care hospital in Rangpur, Bangladesh’s northernmost division.
A total of 200 children aged 0 months to 12 years with clinically
suspected UTIs were enrolled in the study. Researchers
reviewed the study participants’ medical records and sent the
urine sample for routine and microscopic examination and
culture sensitivity testing.

Results: Out of 200 children,94 (47%) were identified as having
presumptive UTls due to significant pyuria, and 58 (29%) were
diagnosed with confirmed UTls. Escherichia coli was the most
isolated (62%) pathogen. Among gram-negative bacteria,
Klebsiella species (15.5%) were the second most common,
and Enferococcus faecalis species (8.62%) were the most
common among gram-positive bacteria. Nitrofurantoin (97%)
was highly sensitive, followed by ciprofloxacin (93%). On the
other hand, cefixime (97%), cotrimoxazole (81%), amoxicillin
(72%), aztreonam (72%), and cefiriaxone (67%) were highly
resistant to uropathogens.

Conclusions: In  Bangladesh’s  northernmost  regions,
previously used amoxicillin and cephalosporin groups of drugs
are no longer helpful in treating UTls among children, as this
study suggested nitrofurantoin and ciprofloxacin as the most
appropriate antibiotics.

Keywords. urinary tract infection. children. bacteriological
profile. antibiotic sensitivity.

Author e Combined Military Hospital, Rangpur, Bangladesh.

Author o: Bangladesh Shishu (Children) Hospital, Dhaka, Bangladesh.
Corresponding Author p: Jeffrey Cheah School of Medicine and Health
Sciences, Monash University Malaysia, Selangor Darul Ehsan, Malaysia.
e-mail: nowrozy.jahan@monash.edu

List of abbreviations

CFU: Colony forming units

CMH: Combined Military Hospital
CRF: Chronic renal failure

E. coli: Escherichia coli

ESRD: End-stage renal disease
HPF- High Power Field

UTI: urinary tract infection

Significance

What is already known on this subject?

e Traditionally, UTls have been treated empirically with
either injectable or oral antibiotics, such as the
cephalosporin group of drugs, levofloxacin,
trimethoprim-sulfamethoxazole (cotrimoxazole), and
nitrofurantoin.

What this study adds?

e In the northernmost regions of Bangladesh, the
amoxicillin and cephalosporin groups of drugs are
highly resistant to uropathogens.

e Nitrofurantoin and ciprofloxacin are
appropriate antibiotics for preventing
complications from UTls.

the most
long-term

l. [NTRODUCTION

rinary tract infection (UTI) is the clinical condition
when bacteria enter the urethra to infect the

different parts of the urinary tract (Centers for
Disease Control and Prevention, 2021). It is a significant
cause of morbidity and mortality in the pediatric age
group (Foxman, 2002) and an essential indicator of
underlying urinary tract anomalies (Laila et al., 2012).
During the first year of life, males are affected frequently
(Kanellopoulos et al., 2006), although the UTI incidence
substantially increases among females with age (Al-
Badr & Al-Shaikh, 2013; Harrington & Hooton, 2000;
Moreno, 2016). Although the outcome of UTI is usually
benign, it may be associated with long-term
complications (Tan & Chlebicki, 2016). Therefore,
prompt diagnosis and early initiation of appropriate
antibiotics are required to reduce morbidities with
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devastating consequences such as chronic renal failure
(CRF) and end-stage renal disease (ESRD) (Nazme et
al., 2017; Saadeh & Mattoo, 2011; Shrestha et al., 2013;
Spoorenberg et al., 2013).

Urine culture and sensitivity are the gold
standards for diagnosing UTls (Schmiemann et al.,
2010). Antibiotic selection should depend on the pattern
of uropathogens and their antimicrobial sensitivities in
the local environment. Usually, antimicrobial vulnerability
testing of urine is achieved within 48-36 hours of
sampling (Akoachere et al., 2012). Therefore, in most
UTlI cases, treatment choice is empirical and
experimental, influenced by available data reflecting
antibiotic sensitivity and resistance in geographical
regions. On culture, a group count of >10° colony
forming units  (CFU)/ml  organisms of a single
uropathogen in the midstream urine of girls and >10*
CFU/ml  organisms in boys are measured as
confirmatory of UTl (Nazme et al., 2017; Srivastava &
Bagga, 2016). A pure growth of >10° CFU/ml is
considered 95% susceptibility, and 10*-10° CFU/ml is
categorized as 'infection likely' from catheterized urine
samples (Cheng & Wong, 2005) or growth of any
number of uropathogens from urine obtained by
suprapubic  aspiration is considered = significant
bacteriuria (Christopher D Doern & Susan E Richardson,
2016).

Escherichia coli (E. coli) has been reported to
be the most common pathogen for symptomatic UTI
(90%) in children. Other common bacteria are Proteus,
Klebsiella, Pseudomonas, and Enterobacter (Akram et
al., 2007; Islam et al., 2010; Nazme et al., 2017,
Srivastava & Bagga, 2016). Viruses and fungi may also
cause UTls among children (Clark et al.,, 2010).
Traditionally, UTI has been treated empirically with either
injectable or oral antibiotics such as the cephalosporin
group  of  drugs, levofloxacin, trimethoprim-
sulfamethoxazole (cotrimoxazole), and nitrofurantoin
(Wagenlehner et al., 2008). Several studies conducted in
tertiary care hospitals located in the central region of
Bangladesh found that these antibiotics are no longer
beneficial to treat UTls in children due to high resistance
levels against causative uropathogens (Islam et al,
2019; Nazme et al., 2017; Shams et al., 2021).

To our knowledge, no study has been
conducted in the Rangpur division, the northernmost
part of Bangladesh, where the total number of children
under 14 was 4,220,773 (ZhujiWorld, 2023). Therefore,
the study objective was to determine the spectrum of
causative agents of UTls, their antimicrobial sensitivity,
and resistance patterns in pediatric patients of a tertiary
care hospital located in the northernmost part of
Bangladesh so that pediatricians can predict the
causative organisms before providing empirical
treatment, thus preventing long-term complications from
UTls.
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II.  MATERIALS AND METHODS

a) Study design and participants

It is a single-center, cross-sectional study
conducted at the Combined Military Hospital (CMH),
Rangpur, a tertiary care hospital located in the Rangpur
division, Bangladesh's 7" and northernmost division
(Wikiwand, 2023). This observational study was
conducted between February 2021 and January 2022. A
total of 200 children aged 0 months to 12 years with
clinically suspected UTls either attended the pediatric
outpatient department or were admitted to the indoor
department during the study period and were enrolled
as the study participants after the researchers received
either their parents’ or caregivers’ verbal informed
consent.

b) Clinical data collection

Researchers reviewed the study participants’
medical records to collect their demographic data (age
& sex) and clinical data, including common, urinary, and
general complaints. Thereafter, study participants’ urine
samples were sent for routine and microscopic
examination and culture sensitivity testing. In the case of
neonates, urine analysis was performed if patients
presented clinical evidence of sepsis.

Before collecting urine samples, mothers or
caregivers received brief training to follow the steps
related to sample collection aseptically and properly
before depositing them in the laboratory on time. Older
children (7-12 years) were asked to collect early morning
midstream urine samples after properly cleaning their
external urethra and perineum with plain water without
soap. In the case of young infant patients, the best way
was to obtain urine for culture aseptically by urethral
percutaneous supra-pubic bladder aspiration to avoid
the potential chance of contaminated urine cultures that
often happens from bag specimens. However, it was not
possible to perform this, as the parents did not provide
consent to this procedure. Hence, under the supervision
of parents, these young children were advised to clean
the perineum and peri-urethral area before collecting
urine samples by using sterile plastic bags or wide-
opened mouth containers supplied by the laboratory.

All samples were collected within 30 minutes of
voiding urine. The collected urine samples were then
transported to the pathology laboratory of the same
hospital and stored at 4°C after adding a few drops of
acetic acid, which prevented the growth of organisms.
These urine samples were analyzed by microscopic
examination followed by bacteriological culture and
antibiotic sensitivity testing.

c) Statistical analysis

We analyzed the data in MS Excel 2010 and
SPSS version 24.0 for Windows (SPSS Inc., Chicago).
We conducted descriptive analysis and summarized the
categorical data in counts and percentages.



I11. RESULTS

In this study, urine samples from 200 children
with suspected UTls were sent for routine microscopic
analysis followed by bacteriological culture and
antibiotic sensitivity testing. Among them, only 94
children (47%) were diagnosed with presumptive UTls
due to the presence of significant pyuria [>5 WBCs/high
power field (HPF)](C. D. Doern & S. E. Richardson,
2016). In this results section, we present the study
findings of these 94 presumptive UTI cases when the
urinalysis result was positive for pyuria; among them, 35
(37%) were indoor admitted patients, 59 (62.7%) were
outdoor department patients, 36 (38.3%) were male, and
58 (61.7%) were female. Out of 94 presumptive UTI
cases, urine culture was positive due to significant
organism growth in 58 cases (29% of all suspected

cases and 62% of presumptive UTI cases), and these
were considered “confirmed UTIs”.

Table 1 shows the age and sex distribution
analysis of the presumptive UTI cases, where we found
the highest (57%) presumptive UTI cases among the
younger age group (<5 years) and the lowest (17%)
cases among the older age group (>10 years); the
presumptive UTI cases were also higher among female
children than among male children, leading to a male:
female ratio of 0.62:1. We also found a similar age
distribution among the urine culture-positive and urine
culture-negative cases, i.e., the younger group (<5
years) suffered the most. Regarding the sex distribution
analysis, the male: female ratio was 0.87:1 among 58
patients with uropathogens in their urine cultures
(culture-positive), and the male: female ratio was 0.33:1
among 36 urine culture-negative cases.

Table 1: Distribution of presumptive UTI cases by sex and age

Presumptive UTI Male Female
Age group (N = 94) (n=36) (n=58)
Number % Number % Number %
<5 years 54 57.45% 18 19% 36 38.3%
5-10 years 24 25.55% 11 11.7% 13 13.82%
>10 years 16 17% 7 7.45% 9 9.57%
Urine culture positive Male Female
(n=58) (n=27) (n=31)
Number % Number % Number %
<5 years 26 44.83% 13 22.41% 13 22.41%
5-10 years 20 34.48% 9 15.52% 11 18.97%
>10 years 12 20.69% 5 8.62% 7 12.06%
Urine culture negative Male Female
(n=36) (n=9) (n=27)
Number % Number % Number %
<5 years 28 77.78% 5 13.88% 23 63.88%
5-10 years 4 11.11% 2 5.56% 2 5.56%
>10 years 4 11.11% 2 5.56% 2 5.56%

Table 2 presents the prevalence of gram-
negative and gram-positive pathogens that were
isolated during urine cultures. Escherichia coli (E. coli)
was the most isolated (62%) pathogen. Among gram-
negative bacteria, E. coli was followed by Klebsiella

species (15.5%), Pseudomonas aeruginosa (5.17%),
and Enterobacter species (3.45%). Among gram-
positive bacteria, Enterococcus faecalis species (8.62%)
were the most common, followed by Acinetobacter
(1.72%) and Staphylococcus species (1.72%).

Table 2: Prevalence of pathogens isolated on urine culture (n=58)

Number Percentage
Name of Pathogens (n=58) (%)
Gram-negative E. Coli 36 62.07%
Klebsiella species 9 15.52%
Pseudomonas aeruginosa 3 5.17%
Enterobacter species 2 3.45%
Proteus species 1 1.72%
Gram-positive Enterococcus faecalis species 5 8.63%
Staphylococcus species 1 1.72%
Acinetobacter 1 1.72%

Table 3 presents the antibiotic sensitivity pattern
of isolates among 58 confirmed UTI cases. We found
that nitrofurantoin was highly sensitive in almost all
cases (97%), followed by ciprofloxacin, which was

sensitive in 93% of cases. The next most sensitive
antibiotics were amikacin (88%), gentamycin (74%), and
levofloxacin (66%). On the other hand, we found that
uropathogens were highly resistant to cefixime (97%),
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cotrimoxazole (81%), amoxicillin aztreonam

(72%), and ceftriaxone (67%).

(72%),

Table 3. Antibiotic sensitivity pattern of isolates (n=58)

Name of Sensitivity Intermediate Resistant Not
antibiotics sensitivity done
n % n % n % n
1 Amikacin 51 88 1 1.72 6 10.34 0
2 Amoxycillin 3 5.17 0 0 42 72.4 13
3 Azithromycin 17 29.3 1 1.72 35 62.0 5
4 Aztreonam 8 13.8 2 3.44 42 72.4 6
5 Ciprofloxacin 54 93 2 3.44 2 3.44 0
6 Cotrimoxazole 9 15.52 1 1.72 47 81.03 1
7 Cloxacin 7 12 0 0 2 3.44 49
8 Ceftriaxone 16 27.6 3 517 39 67.24 0
9 Cefixime 0 0 0 0 56 96.6 2
10 Cefuroxime 0 0 2 3.44 53 1.37 3
11 Cephalexin 26 44.83 0 0 12 20.7 20
12 Ceftazidime 1 1.72 0 0 10 17.24 47
13 Colistin 7 12 2 3.44 15 25.86 34
14 Erythromycin 16 27.6 1 1.72 4 6.89 37
15 Gentamicin 43 74 2 3.44 13 22.4 0
16 Imipenem 17 29.3 2 3.44 18 31.03 21
17 Levofloxacin 38 65.6 1 1.72 16 27.6 3
18 Meropenem 33 56.9 2 3.44 17 29.3 6
19 Netilmicin 13 22.4 0 0 23 39.66 22
20 Nalidixic acid 29 50 2 3.44 21 36.20 6
21 Nitrofurantoin 56 96.56 0 0 2 3.44 0
22 Penicillin 3 517 1 1.72 16 27.6 38
23 Vancomycin 5 8.62 0 0 0 0 53

Table 4 presents the detailed antibiotic
sensitivity pattern of isolates by different types of
bacteria, where we found that E. coli was highly
sensitive (100%) to nitrofurantoin and highly resistant
(100%) to amoxicillin and cefixime. Klebsiella species
were highly sensitive (100%) to ciprofloxacin,
gentamycin, levofloxacin, and nitrofurantoin and highly
resistant (100%) to azithromycin, cotrimoxazole,
ceftriaxone, cefixime, and cefuroxime. Pseudomonas
isolates were highly sensitive (100%) to ciprofloxacin
and levofloxacin and highly resistant (100%) to
cotrimoxazole, cephalosporin group, and nalidixic acid.

Enterobacter species were highly sensitive (100%) to
aztreonam, ciprofloxacin, cotrimoxazole, cephalexin,
gentamicin, and nitrofurantoin and highly resistant
(100%) to amoxicillin. Proteus species were highly
sensitive  (100%) to  amikacin,  azithromycin,
ciprofloxacin, cotrimoxazole, ceftriaxone, levofloxacin,
meropenem, nitrofurantoin, and vancomycin; they were
extremely resistant (100%) to amoxycillin, aztreonam,
cefixime, cephalexin, cephalexin, cephradine,
ceftazidime, colistin, gentamycin, imipenem, netilmicin,

nalidixic acid, and penicillin.

Table 4: Antibiotic sensitivity pattern of isolates by distinct types of bacteria (n=58)

Gram-Positive bacteria Gram-Negative bacteria
Antibiotics E coli Klebsiella | Pseudomonas | ENeroPacte | proteys | Enterococcus | Acinetobacter | Staphylococcus
Sensitivity r Spp- SPP
(n=36) (n=9) (n=3) (h=2) (n=1) (n=5) (h=1) (n=1)
N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%)
Amikacin S: 34 3.7 S:2 (66.7%) S:11(50%) | S:1(100%)| S:4 (80%) S:1 (100%) S:1 (100%)
(94.45%) (77.78%) 1:0 10 1:0 1:0 1.0 1:0
1.0 [1(11.11%) | R:1(33.3%) R:1 (50%) R:0 R:1(20%) R:0 R:0
R:2 (556%) | R:1(11.11%)
Amoxycillin S:0 ND ND S:0 S:0 S:3 (60%) ND S:0
1:0 I:0 I:0 1:0 I:0
R:36 R:2 (100%) | R:1(100%)| R:2 (40%) R:1 (100%)
(100%)
Azithromycin S:12 S:0 S:2 (66.7%) S:1(50%) S:1(100%) ND S:1 (100%) S:0
(33.33%) I: 0 1:0 1:0 1:0 I:1 (100%)
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1:0 R:9 (100%) R:1(33.3%) R:1(50%) I:0 R.0 R.0
R:24 R:0
(66.7%)
Aztreonam S:3(8.3%) | S:2(22.2%) S:1(33.3%) S:2 (100%) S:0 ND S:0 ND
I:2 (5.56%) I:0 I:0 I:0 I:0 I:0
R:31(86.1%) | R:7 (77.8%) R:2 (66.7%) R:0 R:1(100%) R:1 (100%)
Ciprofloxacin | S:33(91.7%) | S:9 (100%) S:3 (100%) S:2 (100%) | S:1(100%) S:4 (80%) S:1 (100%) S:1 (100%)
I:1(2.78%) 1:0 1:0 l:0 1:0 I:1 (20%) 1:0 1:0
R:2(5.56%) R:0 R:2 (66.7%) R:0 R:0 R:0 R:0 R:0
Cotrimoxazole | S:1(2.78%) S:0 S:0 S:2 (100%) | S:1(100%) S:4 (80%) ND S:1 (100%)
1:1(2.78%) I:0 I:0 I:0 1.0 I:0 I:0
R:34 R:9 (100%) R:3 (100%) R:0 R:0 R:1 (20%) R:0
(94.44%)
Cloxacin S:4 ND ND ND ND S:3 (60%) ND ND
(11.11%) 1.0
ND 32 R:2 (40%)
Ceftriaxone S:12 S0 S0 S:1(50%) S:1(100%) S:1 (20%) S:1 (100%) S0
(83.33%) I:0 I:0 I:0 I:0 I:0 I:0 [:1 (100%)
1:2(5.56%) R:9 (100%) R:3 (100%) R:1 (50%) R:0 R:4 (80%) R:0 R:0
R:22
(61.11%)
Cefixime S:0 S0 S0 ND S0 S:0 S0 S0
1:0 I:0 I:0 I:0 1:0 I:0 I:0
R:36 R:9 (100%) | R:3 (100%) R:1 R:5 (100%) R:1 (100%) R:1 (100%)
(100%) (100%)
Cefuroxime S:0 S:0 S:0 ND ND S:0 S:0 S:0
I:2 (5.56%) I:0 I:0 I:0 I:0 I:0
R:34 R:9 (100%) R:3 (100%) R:5 (100%) R:1 (100%) R:1 (100%)
(94.44%)
Cephalexin S:22 ND S:0 S:2(100%) S:0 S:2 (40%) S:0 S:0
(61.11%) I:0 I:0 I:0 I:0 I:0 [:0
1.0 R:3 (100%) R:0 Ri1(100%) | R:2 (40%) R:1(100%) R:1 (100%)
R:4 ND 1
(11.11%)
ND 10
Cephradine ND ND S0 S:0 S0 ND S:1 (100%) S:1 (100%)
I:0 I:0 [:0 I:0 I:0
R:3 (100%) R:1(50%) R:1(100%) R:0 R:0
ND:1
Ceftazidime ND ND S:0 ND S:0 S:0 S:1 (100%) S:0
I:0 I:0 1:0 [:0 I:0
R:3 (100%) R:1(100%) | R:5 (100%) R:0 R:1(100%)
Colistin S:3 (8.33%) ND S:1(33.3%) ND S:0 S:1 (20%) S:1 (100%) S:1 (100%)
1:0 I:0 I:0 1:2 (40%) I:0 I:0
R:10 R:2 (66.7%) R:1(100%) R:2 (40%) R:0 R:0
(27.78%)
ND 23
Erythromycin S:i12 ND ND S:1 (60%) ND S:2 (40%) ND S:1 (100%)
(33.33%) I:0 I:1 (20%) I:0
1:0 R:1 (50%) R:2 (40%) R:.0
R:0
ND: 20
Gentamicin S:24 S:9 (100%) S:2 (66.7%) S:2 (100%) S:0 S:4 (80%) S:1 (100%) S:1 (100%)
(66.67%) [:0 I:0 I:0 I:0 1:0 I:0 I:0
I:2 (5.56%) R:0 R:1 (33.3%) R:0 R:1(100%) R:1 (20%) R:0 R:0
R:12
(33.33%)
Imipenem S:10 S S:1(33.3%) ND S:0 S:3 (60%) S:1 (100%) S:1 (100%)
(27.78%) (11.11%) 10 10 1.0 10 10
1.0 10 R:2 (66.7%) R:1(100%) | R:2 (40%) R:0 R:0
R:5 R:8
(13.89%) (88.89%)
ND 21
Levofloxacin S:20 S:9 (100%) S:3 (100%) ND S:1(100%) S:3 (60%) S:1 (100%) S:1 (100%)
(55.56%) I:0 I:0 1:0 I:0 I:0 I:0
1:1(2.78%) R:0 R:0 R:0 R:1 (20%) R:0 R:0
R:15 ND 1
(41.67%)
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Meropenem S:20 S:5 (565.6%) S:2 (66.7%) S:1(100%) S:4 (80%) S:0 S:1 (100%)
(55.56%) I:0 I:0 [:0 I:0 I:0 I:0
I:2 (5.56%) R:0 R:1(33.3%) R:0 R:1(20%) R:1(100%) R:0
R:14 ND:4
Netilmicin S:6(16.7%) | S:1(11.11%) | S:1(33.3%) S:0 S:3 (60%) S:1 (100%) S:1 (100%)
1:0 I:0 I:0 I:0 1:0 I:0 I:0
R:13 R:5 (55.6%) | R:2 (66.7%) R:1 R:2 (40%) R:0 R:0
(36.11%) ND:3 (100%)
ND17
Nalidixic acid S:22 S:5 (565.6%) S:0 S:1 (50%) S:0 ND ND S:1 (100%)
(61.1%) [:0 [:0 [:0 [:0
12 (5.56%) | R4 (44.4%) | R:3 (100%) Ri1 (50%) | R:1(100%) R:0
R:12
(33.33%)
Nitrofurantoin S:36 S:9 (100%) S:1(33.3%) S:2 (100%) | S:1(100%) | S:5 (100%) S: 1(100%) S:1 (100%)
(100%) I:0 I:0 I:0 I:0 I:0 I:0
1:0 R:0 R:2 (66.7%) R:0 R:0 R:0 R:0
R:0
S:0 ND ND S:0 S:3 (60%) ND S:1 (100%)
Penicillin I:2 (5.56%) 1:1(50%) I:0 I:1 (20%) I:0
R:14 R:1(50%) R:1(100%) R:1(20%) R:0
(38.9%)
ND:20
Vancomycin ND ND ND S:1(100%) S:4 (80%) S:1 (100%) S:1 (100%)
I:0 I:0 I:0 I:0
R:0 R:1(20%) R.0 R.0

NB Name of antibiotics is listed alphabetically.

Here, S= sensitive, I= Intermediately sensitive, R=Resistance, 0 = no result

ND = not done

Regarding gram-positive bacteria,
Enterococcus faecalis species were found to be
extremely sensitive (100%) to nitrofurantoin  and
enormously resistant (100%) to cefixime, cefuroxime,
and ceftazidime. The Acinetobacter isolate was found to
be extremely sensitive (100%) to amikacin, azithromycin,
ciprofloxacin, ceftriaxone, cephradine, ceftazidime,
colistin, gentamicin, imipenem, levofloxacin, netilmicin,
nitrofurantoin, and vancomycin; it was highly resistant
(100%) to aztreonam, cefixime, cefuroxime, cephalexin,
and meropenem. Staphylococcus species were
extremely sensitive (100%) to amikacin, ciprofloxacin,
cotrimoxazole, cephradine, colistin, erythromycin,
gentamicin, imipenem, levofloxacin, meropenem,
netilmicin, nalidixic acid, nitrofurantoin, penicillin, and
vancomycin; they were enormously resistant (100%) to
amoxycillin, cefixime, cefuroxime, cephalexin, and
ceftazidime.

Out of 23 antibiotics, we found that the most
effective antibiotics were nitrofurantoin, which was highly
sensitive (100%) to seven out of eight bacteria (E. coli,
Klebsiella, Enterobacter species, Proteus,
Enterococcus, Acinetobacter, and Staphylococcus
species), followed by ciprofloxacin, which was highly
sensitive (100%) to six out of eight bacteria (Klebsiella,
Pseudomonas, Enterobacter  species, Proteus,
Acinetobacter, and Staphylococcus species).
Levofloxacin was highly sensitive (100%) to five out of
eight bacteria (Klebsiella, Pseudomonas, Proteus,
Acinetobacter, and Staphylococcus species), and
gentamicin was highly sensitive (100%) to four out of
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eight bacteria (Klebsiella, Enterobacter species,
Acinetobacter, and Staphylococcus species). However,
gentamicin is highly resistant (100%) to Proteus.

Three antibiotics were highly sensitive (100%) to

three bacteria: vancomycin (sensitive to Proteus,
Acinetobacter, and Staphylococcus species),
cotrimoxazole (sensitive to Enterobacter species,

Proteus, and Staphylococcus species), and amikacin
(sensitive to Proteus, Acinetobacter, and Staphylococcus
species). However, Klebsiella and Pseudomonas were
highly resistant (100%) to cotrimoxazole.

On the other hand, we found that the most
resistant antibiotics were cefixime (highly resistant
[100%] against seven bacteria: E. coli, Klebsiella,
Pseudomonas, Proteus, Enterococcus, Acinetobacter,
and Staphylococcus species); however, we did not
conduct an antibiotic sensitivity test on Enterobacter
species or cefuroxime (highly resistant [100%)] against
five bacteria: Klebsiella, Pseudomonas, Enterococcus,
Acinetobacter, and Staphylococcusspecies), although
we did not conduct an antibiotic sensitivity test on
Enterobacter species and Proteus.

We also found that amoxycillin was highly
resistant (100%) against four bacteria, E. coli,
Enterobacter species, Proteus, and Staphylococcus
species, although we did not conduct an antibiotic
sensitivity test on Klebsiella, Pseudomonas, and
Acinetobacter, and cephalexin was highly resistant
(100%) against four bacteria, Pseudomonas, Proteus,
Acinetobacter, and Staphylococcus species, although
we did not conduct an antibiotic sensitivity test on



Klebsiella. Cephalexin is highly (100%) sensitive only to
Enterobacter species.

We found that ceftazidime was highly resistant
(100%) against four bacteria, Pseudomonas, Proteus,
Enterococcus, and Staphylococcus species, and highly
(100%) sensitive to Acinetobacter, although we did not
conduct an antibiotic sensitivity test on E. coli, Klebsiella
and Enterobacter species.

V. DISCUSSION

Our study presents the bacteriological profile
and antibiotic sensitivity patterns of urinary tract
infections in children aged 12 years and below living in
the northernmost part of Bangladesh. This study found
that almost half (47%) of the suspected UTI study
respondents (n=200) had significant pyuria. This study
finding is lower than that of the studies that were
conducted in other tertiary hospitals in Bangladesh,
such as 92% in Mymensingh Medical College under the
Dhaka division (Islam et al., 2010), 79% in Dhaka Shishu
Hospital, Dhaka (Islam et al.,, 2019), and 67% in
Combined Military Hospital, Dhaka (Nazme et al., 2017).
This difference is because most patients prefer to visit
tertiary hospitals located in the Dhaka division due to the
high quality of services and the presence of skilled and
efficient healthcare professionals. The prevalence of
pyuria among children is also higher in other Asian
countries, such as Nepal (95.6%) (Singh & Madhup,
2013).

These urine samples were further processed for
urine culture, where we found that 58 samples had
confirmed UTls, i.e., 29% of suspected cases and 62%
of presumptive UTI cases, due to positive urine culture.
This study finding varies in other studies conducted in
Bangladesh and Nepal; this may be attributed to the
sample size and age of study respondents. Positive
urine culture varies from 32% of suspected cases with
children under 15 years (Nazme et al., 2017) to 84% of
suspected cases with children under 18 years (Paul et
al., 2019). Both studies were conducted in two different
tertiary care hospitals located in Dhaka. A similar
variation was also found in Nepal, ranging from 29% to
45% (Rai et al., 2008; Singh & Madhup, 2013).

The prevalence of UTls varies with the age and
sex of children. AiImost half (45%) of the culture-positive
cases were found in the age group below five years.
This finding could be because younger children are not
toilet trained, and ascending infection with fecal flora is
more common in this age group. Similar findings are
also reflected in other studies conducted in tertiary
hospitals (Bay & Anacleto, 2010; Nazme et al., 2017,
Singh & Madhup, 2013). Regarding gender differences,
several studies reported a predominance of female
children over males (Akram et al., 2007; Bay & Anacleto,
2010; Gautam & Pokhrel, 2012; Shrestha et al., 2013).
We also found that UTls were 1.6 times more frequent in

females. The reasons behind this might be that a female
child has a short urethra, is easily contaminated with
fecal matter, and is not properly cleaned up after
passing urine. These results are consistent with the
study findings of Islam et al. (Islam et al., 2019) and
Nazme et al. (Nazme et al., 2017). However, two studies
conducted in India found males to be prevalent (Rai et
al., 2008; Rekha et al., 2010); this may be due to an
increase in seeking treatment for male children.

In this study, E. coli was the most isolated (62%)
uropathogen. In different studies, the percentage of E.
coli varies from 30% to 90% (Bay & Anacleto, 2010;
Islam et al., 2010; Patel & Garala, 2014; Shrestha et al.,
2013). The following common organisms in our study
were Klebsiella (15.5%), Enterococcus (8.6%), and
Pseudomonas (5.2%). Nazme et al. also found
Enterococcus and Klebsiellato be the most common
uropathogens after E. coli (Nazme et al., 2017). Islam et
al. found that Klebsiella, Pseudomonas, Enterococcus,
Staphylococcus aureus, and Proteus species were the
most common uropathogens after E. coli (Islam et al.,
2019).

This study found that E. coli was highly sensitive
(100%) to nitrofurantoin and highly resistant (100%) to
amoxicillin and cefixime; in contrast, Shrestha et al.
(Shrestha et al., 2013) and Nazme et al. (Nazme et al.,
2017) found that E. coli was most sensitive not only to
nitrofurantoin but also to ciprofloxacin, levofloxacin, and
amikacin. Das et al. reported that the sensitivity of E. coli
to meropenem, amikacin, colistin, azithromycin,
levofloxacin, cotrimoxazole, and ampicillin was high
(Das et al., 2017). The next most common uropathogen
was Klebsiella. This study found that Klebsiella species
were highly sensitive (100%) to ciprofloxacin,
gentamycin, levofloxacin, and nitrofurantoin and highly
resistant (100%) to azithromycin, cotrimoxazole,
ceftriaxone, cefixime, and cefuroxime. An Indian study
reported that Klebsiella was the most sensitive to
Ofloxacin, Amikacin, and Piperacillin+Tazobactum
(Patel & Garala, 2014).

We found that Pseudomonas isolates were
highly sensitive (100%) to ciprofloxacin and levofloxacin
and highly resistant (100%) to cotrimoxazole,
cephalosporin, and nalidixic acid. The findings of
Nazme et al. (Nazme et al., 2017) are similar to those of
this study, except that they found that Pseudomonas is
also highly sensitive to amikacin. Enterobacter species
were highly sensitive (100%) to aztreonam, ciprofloxacin,
cotrimoxazole, cephalexin, gentamicin, and
nitrofurantoin and highly resistant (100%) to amoxicillin.
Vilegas et al. also found similar results with
Enterobacter (Villegas & Quinn, 2002).

In this study, Proteus species were highly
sensitive (100%) to  amikacin, azithromycin,
ciprofloxacin, cotrimoxazole, ceftriaxone, levofloxacin,
meropenem, nitrofurantoin, and vancomycin; they were
extremely resistant (100%) to amoxycillin, aztreonam,
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cefixime, cephalexin, cephalexin, cephrading,
ceftazidime, colistin, gentamycin, imipenem, netilmicin,
nalidixic acid, and penicillin. A similar finding was found
by Nazme et al. (Nazme et al., 2017).

Regarding gram-positive bacteria,
Enterococcus faecalis species were found to be
extremely sensitive (100%) to nitrofurantoin  and
enormously resistant (100%) to cefixime, cefuroxime,
and ceftazidime. Nazme et al. (Nazme et al., 2017),
Kauer et al. (Kaur et al., 2014), and Rossi et al. (Rossi et
al., 2006) also found similar results. Our study found that
the Acinetobacter isolate was extremely sensitive (100%)
to amikacin, azithromycin, ciprofloxacin, ceftriaxone,
cephradine, ceftazidime, colistin, gentamicin, imipenem,
levofloxacin, netilmicin, nitrofurantoin, and vancomycin;
it was highly resistant (100%) to aztreonam, cefixime,
cefuroxime, cephalexin, and meropenem. This study’s
findings are similar to those of Nazme et al. (Nazme et
al., 2017) and Ummi et al. (Umi et al., 2019).
Staphylococcus species were extremely sensitive
(100%) to amikacin, ciprofloxacin, cotrimoxazole,
cephradine, colistin, erythromycin, gentamicin,
imipenem, levofloxacin, meropenem, netilmicin, nalidixic
acid, nitrofurantoin, penicillin, and vancomycin; they
were enormously resistant (100%) to amoxycillin,
cefixime, cefuroxime, cephalexin, and ceftazidime.
Shrestha et al. (Shrestha et al., 2013), Sorlozano et
al.(Sorlézano-Puerto et al., 2017), and Baral et al. (Baral
et al., 2012) also found similar study findings.

Nitrofurantoin is also recommended as the first
choice among oral antibiotics for prophylaxis and
treatment of UTls in children due to its higher sensitivity
(Laila et al., 2012; Randrianirina et al., 2007; Sanchez et
al., 2014, Shrestha et al., 2013), and ciprofloxacin is a
widely used fluoroquinolone with high bacterial activity
against uropathogens irrespective of gram-negative or
gram-positive group and well-established clinical
efficacy in the treatment of UTls (Belete et al., 2019;
Blondeau, 2004). Our study also found that the most
effective antibiotics are nitrofurantoin, which is highly
sensitive (100%) to seven out of eight bacteria except for
Pseudomonas, followed by ciprofloxacin, which is highly
sensitive (100%) to six out of eight bacteria except for E.
coli and Enterococcus.

Compared to another study conducted in
Bangladesh (Nazme et al., 2017), this study found that
levofloxacin was highly sensitive (100%) to five out of
eight bacteria except for E. coli and Enterococcus;
however, the sensitivity test was not performed on
Enterobacter. Gentamicin was highly sensitive (100%) to
four out of eight bacteria except for E. coli
Pseudomonas, Enterococcus, and Proteus, and a similar
study finding was noticed in Yuksel et al.(YUksel et al.,
2006).

On the other hand, we found that the most
resistant antibiotics were cefixime (highly resistant
[100%] against seven bacteria: E. coli, Klebsiella,
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Pseudomonas, Proteus, Enterococcus, Acinetobacter,
and Staphylococcus species); however, we did not
conduct an antibiotic sensitivity test on Enterobacter
species or cefuroxime (highly resistant [100%] against
five bacteria: Klebsiella, Pseudomonas, Enterococcus,
Acinetobacter, and Staphylococcus species), although
we did not conduct an antibiotic sensitivity test on
Enterobacter species and Proteus. This high resistance
profile was also confirmed by other studies (lbeneme et
al., 2014; Patel & Garala, 2014; Shrestha et al., 2013).

V. CONCLUSION

Our study concluded that pediatricians working
in  Bangladesh’s northernmost regions should be
cautious when treating and managing UTls among
children. Instead of prescribing amoxicilin  and
cephalosporin groups of drugs that are highly resistant
to uropathogens, they should prescribe nitrofurantoin
and ciprofloxacin as the most appropriate antibiotics for
preventing long-term complications from UTIs.
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The Role of Predictors in the Development of
Arrhythmia and Cardiac Conduction Disorders in
Highly Qualified Football Players

Nozimakhon U. Agzamkhodzhaeva ®, Iskandar R. Mavlyanov ° & Rano K.Islamova ®

Abstract- Purpose of the study: To assess the degree
of adaptation of the cardiovascular system to increased
physical activity in professional football players with heart
rhythm disturbances.

Material and methods: 138 players were observed, who
performed for 6 professional football clubs of the major
league, with the help of clinical, instrumental and functional
methods of research of the cardiovascular system.

Results: Analysis of the results of ECG showed that 24.6% of
football players had a normal ECG. In 53.6% observed “benign
arrhythmia” in  the form of sinus bradycardia,
slowing conduction along the right branch of the His bundle,
sinus arrhythmia, pacemaker migration within the sinus node
and 1st degree atrioventricular  (AV) block. In21.8% has
“potentially dangerous” rhythm disturbances in the form
of extrasystole, changes in the QT intervaland complete
blockade of the bundle branch. The PWC,jindicator in the
group of football players with “potentially dangerous” rhythm
disturbances was significantly (P<0.05) lower than in football
players with “benign” rhythm disturbances and football players
with normal ECG. A similar trend was observed in the minimal
inhibitory concentration (MIC).

Conclusion. The presence of “benign heart rhythm
disturbances” in football players is an indicator of a high level
of physiological adaptation of the cardiovascular system of
athletes to increased physical activity.

Keywords:  heart  rhythm  disturbances;
performance in athletes; maximum
consumption, adaptation to physical activity.

physical
oxygen

I. [NTRODUCTION

ccording to various studies, in professional
Aathletes, ECG changes during chronic overstrain

of the cardiovascular system, requiring an in-
depth examination of a cardiologist, account for up to
40%, while in people who go in for sports only
periodically - 12% [1,2]. Modern standards in the
interpretation of ECG in athletes. It should provide for
the determination of changes inindicators both in
relation to the healthy part of the general population and
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in relation to the ECG indicators in athletes, which are
defined as the norm and reflect the physiological
adaptation to physical activity [3].

During routine examinations, professional
athletes  often reveal electrocardiographic and
hemodynamic disorders, which can be both a

consequence of maladjustment processes and a
consequence of organic cardiological pathology [4].

In this regard, it is of interest
to comprehensively analyze heart rhythm disturbances
in highly qualified athletes and to determine the patterns
of their development along with their influence on the
general physical characteristics of athletes.

Purpose of the study: To assess the indicators of
adaptation of the cardiovascular system to increased
physical activity in professional football players with
heart rhythm disturbances.

II.  MATERIAL AND RESEARCH METHODS

The study was conducted on the basis of the
Republican Scientific and Practical Center for Sports
Medicine from 2019 to 2022.In total, 138 football
players were surveyed, playing for 6 professional
football clubs of the highest league of the Republic of
Uzbekistan. The age of the athletes at the time of the
study was 18 - 37 years old, and the sports experience
was 5-15 years (the experience of sports activity took
into account only performances for a professional club)
years.

Exclusion criteria from the study:

— Acute and exacerbation of chronic diseases at the
time of the study;
— Taking any medications.

The following methods were used to examine
the footballer: collection and analysis of anamnestic
data; electrocardiography (ECG); veloergometry (VEM);
determination of physical work ability according to the
PWC,,,/Kr test; determination of the value of the
maximum oxygen consumption (MOC).

Physical performance was assessed using the
PWC,,, submaximal test and its modified version - the
PWCAF test according to V.L. Karpman et al. (1988) [7],
adapted for people of different ages. The calculation of

© 2023 Global Journals

ﬂ Year 2023

(F)



Global Journal of Medical Research ( F) Volume XXIII Issue IV Version I E Year 2023

the MPC was also carried out using the formulas
proposed by Karpman for the value of PWC, .

Statistical processing of the results was carried
out using the standard MS Office 2019 software
package.

I11. RESULTS

When analyzing the ECG results of 138
professional football players, numerous changes were
found that can be regarded as relatively safe and do not
require specific treatment. The percentage of football
players who had an absolutely normal ECG at rest,
according to all generally accepted criteria, was
relatively low - 24.6% (34 athletes). Among this group of
football players, no pathological changes in the ECG
were noted in the process of stress testing.

The largest proportion of the surveyed football
players had ECG changes, which are not considered
the norm in the general population, but occur with a
fairly high frequency in professional athletes. They are
typical (frequent or “benign”) signs for athletes that do
not require additional examination and treatment in the
absence of complaints and signs of organic heart
damage [6]. These include sinus bradycardia (heart rate
less than 55 beats/min), deceleration of conduction
along the right bundle branch, severe sinus arrhythmia,
pacemaker migration within the sinus node, and 1st
degree AV block. The number of football players who
had at least one of these conditions was 74 (53.6%) out
of 138.

60
51.3
50
40 36.5
30
20
10 6.6
2.7 2.7
0
Sinus bradycardia Pacemaker  Incomplete blockade Sinus arrhythmia  1st degree AV block
S migration of the right leg
bundle of His
Figure 1. Distribution of “benign” rhythm disturbances.
The  distribution  of  “benign”  rhythm

disturbances is shown in Figure 1. The graph shows that
in the greatest number of cases, sinus bradycardia was
determined - 51.3%. Pacemaker migration ranked
second in frequency of occurrence and occurred in
36.5% of football players. Other types of rhythm
disturbances were much less common, sinus arrhythmia
- in 6.6%, and incomplete right bundle branch block and
1st degree AV block - in 2.7% of cases each.

The number of football players with identified
“potentially dangerous” [6] heart rhythm disorders was
30 subjects (21.8%). The distribution of rhythm
disturbances is shown in Figure 2.

© 2023 Global Journals
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Figure 2: Distribution of “potentially dangerous” rhythm disturbances.
The graph shows that supraventricular and The results of assessing the general physical

ventricular extrasystoles were most often detected in this
group of athletes, in 30% and 33.3% of cases,
respectively. All patients, in whom ES was detected at
resting ECG, underwent further more in-depth
examination during the day. As a result, it was revealed
that 40% of footballers have premature ventricular
contraction (PVC) corresponding to grade 1 according
to Lown, while 50% of them have PVC corresponding to
grade 2, and 10% - to grade 3.In athletes with
Supraventricular arrhythmia (SVA), single extrasystole
(ES) prevailed (44.4%), paired ones were found in 2
athletes (22.2%), in all other cases, allorrhythmia was
determined by the type of tri- and quadrheminia.

performance and maximum oxygen consumption
(MOC) in the football players we examined are
presented in Table 1. The results showed that the
PWC,,, indexin the group of “potentially dangerous”
heart rhythm disturbances was significantly (P <0.05)
lower than in football players with “benign” heart rhythm
disturbances and in the group with normal ECG. In turn,
the indicators of athletes with "benign" rhythm
disturbances were also significantly higher than those of
athletes with  a normal ECG. A similar trend was
observed in the MOC. The lowest average MOC values -
48.3+1.64 ml/min/kg were observed in football players
with “potentially dangerous” rhythm disturbances.

Table 1: Physical performance and MOC in football players in the study groups

Group with "potentially Group with "benian”
dangerous" heart pw 9 Group with normal ECG
. rhythm disturbances _
rhythm disorders n=74 n=34
n =30
PWC,, 4+ * A + * +
( kgm/minkg) 16.75 + 0.45 199 + 1.42 18.2 + 1.38
MOC 483+ 1.64* ~ 57.64 + 242 * 53.46 = 1.82
(ml/min/kg)

* - differences in comparison with the indices of the group with normal ECG are statistically significant (P<0.05);
~ - differences comparedto those of the group with ‘"benign" rhythm disturbances are statistically significant (P<0.05)

IV.  DISCUSSION

Heart rate variability under conditions of
adaptation of the body to tense muscular activity is a
manifestation of the physiological mechanism of
mobilization of the functional reserves of the heart. An
increase in the functional reserve during adaptation of
the body to continuous muscular activity occurs in 2

ways: by increasing the reserve level during urgent
adaptation and as a result of long-term adaptation,
which is characterized by a decrease in the initial level
of functioning. Mobilization of functional reserves of
urgent adaptation to physical activity is characterized by
a period of functional stress [5,6. 7].

The process of mobilization of functional
reserves with increased muscular activity has a direct

© 2023 Global Journals

Global Journal of Medical Research ( F) Volume XXIII Issue IV Version I H Year 2023



E Year 2023

(F)

dependence on the level of functioning of the body, and
inverse dependence on the level of mobilization of
functional reserves. The decrease in heart rate variability
characterizes the degree of increased mobilization of
the body's functional reserves. The independent
development of cardiac arrhythmias without the
presence of certain diseases may be associated with an
abnormal location of the pathways in the heart, which
can be manifested by the presence of additional
pathways and the peculiarities of the sensitivity
of pacemaker cells to adrenergic influences [8,9,10].
Thus, according to the concept proposed
above, the results of the studies carried out can be
explained by the fact that more significant heart rhythm
disturbances in the group with “potentially dangerous”
rhythm  disturbances are a manifestation of
maladjustment of the football player's body to physical
activity, which is confirmed by reduced indicators of
physical workability and aerobic performance (MOC).
"Benign" ECG abnormalities, in turn, are a manifestation
of an increase in the body's adaptation to increased

physical activity in athletes with "benign" rhythm
disturbances, which was confirmed by the highest
indices of physical performance and aerobic
performance (MOC).
V. CONCLUSION
Thus, on the basis of functional tests of

veloergometry (VEM), it was found that a group of
football players with potentially dangerous rhythm
disturbances showed a statistically significant decrease
in physical performance and MOC. The presence of
“benign heart rhythm disturbances” in football players is
an indicator of a high level of physiological adaptation of
the cardiovascular system of athletes to increased
physical activity.
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Agreement between Diaphragm Ultrasound and
Pulmonary Function Testing in the Evaluation of
Diaphragm Function in Patients with ALS

F. Viccaro ¢, L. D'Antoni °, F. Vassalli ®, A. Sotgiu ©, K. R. Flores ¥, E. M. Di Biase ° & P. Palange *

Abstract-  Background: In ALS patients, diaphragmatic
dysfunction is usually assessed by pulmonary function testing
(PFTs) that requires patient cooperation. Evidence suggest
that diaphragm ultrasound (DU) can be utilized, as an
alternative to PFTs, to detect reduced diaphragmatic motility in
ALS patients. This study aimed to verify the agreement
between the results obtained by DU with those obtained by
PFTs in both standing-up and supine positions.

Methods: Twenty nine spinal ALS and thirteen healthy controls
were studied in standing up and lying 30° supine position. All
subjects performed PFTs and DU, to assess of diaphragmatic
excursion, delta-thickness between end inspiration and end
expiration (AT), and the thickening fraction (TF).

Results: The standing position, AT correlates with VC
(r=0.58p=0.001) and FVC (r=0.61 p<0.001); in lying 30°
supine position, AT correlates with VC(r=0.59 p=0.001) and
FVC (r=0.62 p<0.001). In standing up position, TF correlates
with VC (r=0.55 p=0.003) and FVC (r=0.53 p=0.005); in lying
30° supine position, TF correlates with VC (r=0.55 p=0.003)
and FVC (r=0.51 p=0.007). The following correlations were
also observed: the standing position, diaphragmatic excursion
correlated with VC(r=0.55 p=0.007) and FVC (r =0.65
p<0.001). In lying 30° supine position, diaphragmatic
excursion correlated with VC(r=0.59 p=0.003); and
FVC(r=0.63 p=0.001).

Conclusion: DU adequately assesses the diaphragmatic
impairment in ALS patients. Thickening and excursion appear
as complementary indices in the evaluation of diaphragm
motility.

Keywords: amyotrophic lateral sclerosis; diaphragm
ultrasound; pulmonary function testing.

[ INTRODUCTION

myotrophic  Lateral Sclerosis (ALS) is a
Aneurodegenerative disease characterized by loss

of both upper and lower motor neurons with
progressive muscle weakness. In the late stage of the
disease, respiratory muscle weakness ensues, leading
to hypercapnic respiratory failure, representing the most
common cause of death in these patients. The condition
has no definitive treatment, and its progression can be
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Perinatal Medicine, Istituto di Ricovero e Cura a Carattere Scientifico
(IRCCS) Istituto Giannina Gaslini, Genova, ltaly.

only partly modified by pharmacological intervention;
when respiratory muscle involvement occurs, the only
approach that has demonstrated an improvement in
survival time and quality of life is the use of non-invasive
ventilation (NIV). Early recognition of diaphragm
dysfunction and respiratory muscle weakness is crucial
to define the optimal timing for starting NIV [1-3]. The
European Federation of Neurological Societies (EFNS)
guidelines recommend initiating NIV when at least one
respiratory clinical symptom plus forced vital capacity
(FVC)<80% of the predicted value[4]. However, the
PFTs, which represent the most common and validated
parameter to assess the respiratory volumes and the
need for NIV, are challenging to perform in this subset of
patients, because they require cooperation with the
examiner and coordination during the maneuvers. On
the other, diaphragmatic ultrasound (DU) is a non-
invasive, radiation-free technique to assess the
diaphragm  function  regarding of inspiratory
displacement and thickening[5]. Hence, DU could
provide clinically relevant information to detect patients
at risk of diaphragmatic dysfunction for whom starting
the NIV is indicated. Limited literature is available [6-
8Jon the correlation between the data obtained at DU
with those obtained at PFTs in the evaluation of
diaphragmatic dysfunction in ALS patients. These
studies, however, did not take in to consideration the
changes in lung volumes induced by changes in body
position observed in ASL patients. The aims of our study
in ALS patients were: 1) confirm the utility of DU in
assessing diaphragmatic function, and 2) evaluate the
correlation between DU and PFTs measurements in
both standing and supine position.

I[I. METHODS

a) Study design and cohort

A case-control single-centre study conducted in
Rome at Umberto | Hospital. During a nine months run-
in period, from May 2021 to January 2022, twenty-nine
ALS patients with spinal onset, and thirteen healthy
controls were enrolled. The inclusion criteria were: (1)
diagnosis of ALS according to El Escorial-Revised
Diagnostic Criteria[9]; (2) age > 18 years old; (3) ability
and collaboration to perform respiratory tests. The
exclusion criteria were (1) ALS with bulbar onset,
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because unable to correctly perform PFTs; (2)
tracheostomy; (3) ventilatory support at the time of the
enrolment (4) pregnancy; (5) breastfeeding (6) actual or
previous lung diseases. Healthy controls were selected
among age-comparable volunteers, with no biological
relationship to patients. This study was conducted per
the Declaration of Helsinki and Good Clinical Practice
guidelines. The local ethics committee approved the
study protocol0897/2021, and written informed consent
was obtained from all the subjects in the study.

b) Measurements
Demographic and anthropometric variables
were collected in all patients at the time of enrolment.

c) Pulmonary Function Testing (PFTSs)

Lung function evaluation followed the American
Thoracic Society (ATS) guidelines[10,11]. The best of at
least three measurements was taken to assure
reproducibility. The assessment of Vital Capacity (VC)
and Forced Vital Capacity (FVC), Forced Expiratory
Volume during the first second (FEV,) was performed
standing upright and lying in a 30° supine position,
using the automated equipment microQuark (Cosmed).

d) Diaphragm ultrasound (DU)

DU evaluates diaphragm thickening and
excursion [5,7,12]. It was assessed by the same
observer during the run-in period using Biosound
Esaote - AU5 Harmonic EPI, according to Sarwal et
al.[13]:

1. Diaphragm thickness was evaluated both at FRC
(Te) and at TLC (Ti) by using a B-Mode 7.5-10 Hertz
linear probe. Te is the thickness at FRC, and Ti is
the thickness at TLC. This technique measures, in a
lying 30° supine position, the diaphragmatic
thickness in the zone of apposition to the rib cage
between the middle and posterior axillary line. These
body and probe positions are utilized to detect the
thicker part of the muscle and to minimize possible
measurement errors[5,14-16].

The diaphragmatic thickening is then calculated by
using two different equations:

A Thickness (AT)=Ti-Te

and

Thickening Fraction (TF)=[(Ti-Te/Te) x100]

2. The real-time diaphragmatic excursion of the right
hemidiaphragm was evaluated using a right anterior
subxiphoid approach in a lying 30° supine position
during maximal inspiratory effort by M-Mode 3.5
Hertz convex probe[5,15].

e) Statistical analysis

The data are presented for two groups, ALS
patients and controls (Table 1). Categorical variables are
presented as a number of patients and percentage and

© 2023 Global Journals

compared between groups with a chi-square test.
Numerical data are presented as mean = standard
deviation (SD) or median [intequartile range (IQR)], as
appropriate. Shapiro-Wilk test was used to test the
normal distribution of numerical data. Student’s t-test or
Wilcoxon test was used to compare numerical values
between the two groups, as appropriate. The correlation
between respiratory function tests and diaphragmatic
ultrasonographic indices was performed using the
Pearson test. A value of p <0.05 was considered
statistically significant. Receiver operating characteristic
(ROC) curves were constructed to evaluate the
performance of ultrasound-derived indices in predicting
FVC < 80%, one of the criteria for starting NIV. The
optimal cut-point was determined as the maximal value
of sensitivity plus specificity. The statistical analysis was
performed with R statistical software version 4.1.

[1I.  RESULTS

Patient characteristics, PFTs as well as
ultrasound-derived indices are shown in Table 1. No
significant differences in age, sex, and BMI were
observed in the two groups.



Table 1: Demographic, PFTs and ultrasonography evaluation of the study population

Spinal ALS Controls value
n=29 n=13 P

Male/female n (%) 20/9 (68/32) 6/7 (46/54) 0.06
Age (year) 60 [54-72] 46 [37-68] 0.06°
BMI (Kg/m?) 242+ 5.2 26.3 + 4.3 p=0.16*
FVC standing up (%) 67.5 + 23.4 110.7 + 12 < 0.001*
FVC lying 30° supine position (%) 59.4 + 27.3 106.9 = 13 < 0.001*
VC standing up(%) 71 [54-89] 108 [105-121] < 0.001°
VC lying 30° supine position (%) 64 [41-73.5] 109 [99-113] < 0.001
AFVC (%) 10[5-26.7] 4 [2-5] < 0.001°
AVC (%) 12 [4-26] 41-7] p=0.02°
Diaphragmatic excursion during _
deep breath (mm) 52.3[32.3-62] 62.3 [54.6-70.9] p=0.04°
TF% 445 [34.5-79] 67 [53-105] p=0.05°
AT 0.8 [0.6-1] 1.3[1.1-1.9] < 0.001°
Ti (mm) 2.3[2-3.2] 3.3 [2.7-4.6] p=0.01°
Te (mm) 1.5 [1.3-2] 1.7 [1.6-2.2] p=0.05°

ALS: Amyotrophic Lateral Sclerosis; BMI: Body Mass Index; FRC: Functional Residual Capacity; FVC: Forced Vital Capacity; PCF:
Peak Cough Flow, SD: Standard Deviation; TF: Thickening Fraction; TLC: Total Lung Capacity,; VC: Vital Capacity; Te: thickness at

FRC; AT: A Thickeness; Ti: Thickness at TLC.

*o< 0.05 (in bold indicates significant differences

*T test expressed as mean + SD (standard deviation)
$ Wilcoxon test expressed as median [IQR]

As expected, PFTs and DU values were
significantly different between the two groups, the most
striking differences being AT, VC and FVC in a lying
30°supine and standing up position and the changes in
FVC and VC when moving from standing to the supine
position (i.e., three-fold greater in ALS patients).

a) Correlation between AT and PFTs in both ALS
patients and controls

As shown in Fig.1, in ALS, AT significantly

correlates with VC and FVC, in standing up (r=0.58
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Fig.1: Correlation between AT and PFTs
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b) Correlation between TF and PFTs in both ALS

patients and controls

As shown in Fig. 2, in ASL patients but not in
controls, TF significantly correlates with VC and with
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Fig. 2: Correlation between TF and PFTs

c) Correlation between diaphragmatic excursion and
PFTs in both ALS patients and controls

in ASL patients but not in

controls, DE significantly correlates with VC and FVC in
standing up (r=0.55 p= 0.007; r =0.65 p<0.001) and
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p=0.001), respectively. Moreover, in ALS patients, DE
negatively correlated with the change in VC (r = -0.54 p
= 0.01) and FVC from standing up to lying 30° supine
position (r = -0.50 p = 0.02).
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d) ROC curve analysis: predictive value of DU indices
for NIV timing initiation

In our cohort, 23 out of 29 patients had a

standing up FVC < 80% of predicted. As shown in Fig.4,

diaphragmatic excursion were 0.94 [0.87-1], 0.87 [0.69-
1], 0.88 [0.72-1] respectively. The optimal cut-point
found was 0.9 mm for AT, 85%for TF, and 56 mm for
diaphragmatic excursion.
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Fig. 4: ROC curve analysis: predictive value of DU indices for NIV timing initiation

[V.  DiscussioN

Our study has demonstrated that VC and FVC
measurements, in standing up and 30° lying position,
correlate with ultrasonographic diaphragmatic indices
for assessing diaphragmatic dysfunction in patients with
ASL and, perhaps more importantly, we found that DU
indices predict with good accuracy the timing for NIV
initiation. Of notice, neuromuscular diseases lead to an
increased elastic load, increased alveolar surface
tension and stiffness of the thoracic wall causing a
reduction in  maximal inspiratory strength and
diaphragmatic fatigue. The best way to assess the
mechanical properties of the diaphragm and its ability to
generate pressure is the transdiaphragmatic pressure
measured by magnetic phrenic nerve stimulation with
simultaneous measurements of oesophageal and
gastric pressures[17]. Because of invasiveness, AT
measurement at DU has been proposed as an
alternative  non-invasive  approach evaluating of
diaphragmatic contractile reserve[18,19]. In fact, in line
with Fantini et al. [8], we postulate that AT might express
the maximal transdiaphragmatic pressure. Specifically,
AT cannot measure directly the pressure generated by
the diaphragm shortening, but can assess how the
pressure generated by a maximum inspiratory effort can
short the diaphragm itself. Although not significant,
maybe because of the small sample, this trend of
correlation is also preserved in controls. Otherwise, in
our cohort of recently diagnosed ALS patients, although
TF correlates well with lung volumes in both positions,
we cannot consider it an index of early diaphragmatic
fatigue[16]. TF may differ based on the presentation of
the disease: in acute or subacute ALS, the diaphragm
may have a preserved thickness with reduced excursion

due to prominent neuropathic damage[20]; on the
contrary, with a more chronic course of the disease, the
diaphragm becomes thin and atrophic with poor
inspiratory  thickening and may even become
paradoxically thinner with inspiration[21]. Indeed, in our
cohort, we found a reduced baseline diaphragm
thickness (Te) compared to the control and, TF can vary
greatly depending on the value of thickening at FRC.
With this perspective, we can speculate that the role of
TF is different between acute/subacute ALS, with early
TF reduction and normal Te value, and chronic ALS, with
a similar reduction in Ti and Te values until late stage,
maintaining a normal TF value. According to our results,
also Fantini et al. [16] show that TF is an index of late
stage of diaphragmatic dysfunction, that is not useful for
detecting early diaphragmatic dysfunction. Moreover, no
significant correlation was found between TF and lung
volumes in controls, because of the stability of lung
volumes in both positions measured. We also have
shown that diaphragmatic excursion measured during
maximal inspiratory effort  significantly  correlates
positively with all lung volumes and negatively in
position changing. At the beginning of the disease, the
diaphragmatic dysfunction expressed as muscle fatigue
and reduced excursion, could be compensated by
accessories respiratory muscle. In this way, if there is a
diaphragmatic decreased capacity to generate force
and reduced excursion, this is not translated into a
reduction in respiratory function tests. When the disease
progress in patients with ALS, the respiratory system
elastic load is much higher than the muscle strength,
leading to atelectasis, reduced lung elasticity, and,
finally increased elastic load. Whit this scenario, there is
a definitive patient deterioration with generalized muscle
weakness and, finally, reduction of lung volumes. Based
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on this finding, we could speculate that DU evaluation
by transabdominal approach is a feasible and
reproducible technique and integrate the transthoracic
approach, better reflecting a direct and dynamic
evaluation of this muscle, supporting physicians in an
early subclinical diagnosis of diaphragmatic dysfunction
in ALS patients. According to our results, Aliberti et al.[5]
evaluated diaphragmatic excursion performed bedside
confirming our data. Moreover, in ALS patients, the
excursion is negatively correlated with the change in VC
and FVC from standing up to lying 30° supine position
showing, confirming that more is the change between
the two positions, less is the diaphragmatic excursion. In
this study, we also investigated ROC analysis of all the
DU indices (AT, TF, Excursion) to identify the cut-off
point to predict FVC lower than 80% of the predicted
value, which is an indication for mechanical ventilation,
following the current consensus guidelines[4,10].
Interestingly, when the AT is lower than 0,9 mm and the
diaphragmatic excursion during a deep breath is lower
than 56 mm predicts diaphragmatic dysfunction in
patients who are not able or cooperative to perform
respiratory functional tests, and could guide clinicians in
the decision to start NIV. An important limitation of our
study is the absence of a comparison between the DU
measurement and the gold standard method used to
assess its contractility, transdiaphragmatic pressure
measured by phrenic nerve stimulation, because it was
invasive and not easy to perform in routine clinical
practice. Another considerable limitation is the small
sample size, there was not easy to recruit vulnerable
patients because of their physical and emotional frailty.
Another limitation was the lack of inter and intra-
variability analysis of the DU performed. Finally, the
absence of solid literature references about our indices
needs further research to confirm and corroborate the
feasibility of our findings.

V. CONCLUSION

In summary, the relevance of finding out an
index of early diaphragmatic dysfunction is mandatory in
patients with neuromuscular diseases who cannot
perform traditional lung function tests. If TF is affected
by the baseline value of diaphragm thickness, the DU
indices AT and diaphragmatic excursion are
independent of this value and could provide specific
information about muscle fatigue and an early
diaphragmatic dysfunction before the exhausting
muscle phase become clinically evident. This finding
thus opens new perspectives on the use of this imaging
technique in the early diagnosis and follow-up of
diaphragmatic function impairment.
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ATS: American Thoracic Society
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TLC: Total Lung Capacity
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AT: delta-thickness

AFVC: the change in FVC from standing upright to
supine position

AVC: the change in VC from standing upright to supine
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Cutaneous Pseudolymphoma: A Case Report

Pseudolinfoma Cutaneo: Um Relato De Caso

Carolina De Alcantara R.C.da Nave ¢, Vitor Scalone Netto °, Victor Hugo Monfrin Torres °
& Sergio dos Santos Barbosa ©

Resumo- Objetivos: Relatar o caso de uma doenga
dermatolégica rara, demonstrando suas possiveis variagbes
clinicas e imunohistoquimicas.

Métodos: As informagdes para realizagdo do relato de caso
foram obtidas através de prontudrios disponibilizados pelo
Hospital Geral de Carapiculba apés aprovagdo do Comité de
Etica da instituigéo e revisao da literatura.

Discusséo: Relata-se o caso de um homem de 68 anos,
branco, aposentado, com histéria de surgimento de placas
eritematosas e muito pruriginosas no couro cabeludo ha 6
meses. Devido a suspeita clfinica que pudesse se tratar de um
linfoma cuténeo foi realizada uma bidpsia incisional. A andlise
histopatoldgica e posterior imuno-histoquimica evidenciou um
infiltrado dérmico linfoide de padrédo policlonal, sendo
entdo fechado o diagnéstico de linfocitoma cudtis o subtipo
mais comum de pseudolinfoma.

Conclusdo: A raridade do caso nos leva e descrevé-lo e fazer
um breve resumo dos pseudolinfomas, com énfase em sua
forma mais comum (nodular). Essas doengas podem ter
grandes semelhangas clinicas e histopatolégicas com os
linfomas, cabendo ao clinico unir dados desde a anamnese
até a imuno-histoquimica para tragar uma conduta.
Descritores: pseudolinfoma cutaneo. hiperplasia linfoide.
linfocitoma.

Summary- Objectives: To report the case of a rare
dermatological disease, demonstrating its possible clinical
and immunohistochemical variations.

Methods. Information for carrying out the case report was
communicated through medical records made available by
Carapicuiba’s General Hospital after approval by the
institution's Ethics Committee and literature review.

Discussion: We report the case of a 68-year-old white man,
retired, with a history of erythematous plagues and with a very
itchy scalp for 6 months. Having the clinical suspicion that a
cutaneous lymphoma may be involved, an incisional biopsy
was performed. Histopathological analysis and subsequent
immunohistochemistry showed polyclonal lymphoid dermal
infiltrate, and the diagnosis of cutaneous lymphocytoma or the
most common subtype of pseudolymphoma was concluded.
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Conclusion: The rarity of the case leads us to describe it and
make a brief summary of pseudolinfomas, with emphasis on
its most common (nodular) form. These diseases can have
great similarities, clinical and histopathological  with
lymphomas, and it is up to the clinician to join the anamnesis
data with immunohistochemistry to trace his conduct.

Keywords:  cutaneous  pseudolinfoma.  lymphoid
hyperplasia. lymphocytoma.
[.  INTRODUCAO

s termos linfomas cutaneos e pseudolinfomas
Oséo utilizados pelos estudos para se referir a um

grupo  heterogéneo de  doengas  cuja
classificacdo passa por continuas revisbes. A
diferenciacao entre esses dois grupos é complexa, mas
de vital importancia para consequéncias terapéuticas.'?

Pseudolinfomas cutaneos s&o proliferagbes
linfoides reativas benignas e policlonais da pele, que
simulam linfornas cuténeos clinicamente,
histologicamente ou em ambos 0s aspectos, sem se
enquadrar em nenhum outro diagnostico. E importante
lembrar que doencas infecciosas e nao infecciosas
podem apresentar infiltrado linfocitico atipico, tornando
sua diferenciagdo um desafio.®*®

O linfocitoma cutis, também chamado de
hiperplasia linfoide cutanea, é o protétipo do
pseudolinfoma cutédneo de células B, sendo sua
variante mais comum. O presente estudo descreve a
abordagem clinica de um paciente com esse
diagnostico, detalhando as etapas investigativas e
terapéuticas.?®

[ METODOLOGIA

As informacdes para realizagao do relato de
caso foram obtidas através de prontuarios
disponibilizados pelo Hospital Geral de Carapicuiba
apds aprovacdo do Comité de Etica da instituicao e
revisao da literatura.

[1I.  ReraTOo DE CAsO

Paciente masculino, racabranca, 68 anos,
compareceu ao ambulatério de dermatologia com
queixa de prurido difuso em membros superiores e
inferiores, tronco, abdome, dorso e couro cabeludo, ha
9 anos. Negou fatores desencadeantes ou de melhora.
Ja havia realizado previamente tratamento com
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corticoide tépico e anti-histaminicos, mas nao obteve
sucesso.

Como antecedentes apresentava hipertensao
arterial e angina instavel. Fazia uso de sinvastatina,
enalapril e monocordil e AAS. Um ano antes do quadro
dermatoldgico teve quadro convulsivo atribuido a
neurocisticercose, fazendo uso de gabapentina e
fenitoina.

Investigagcado laboratorial mostrou-se normal
(hemograma, perfil hepatico, ferritina, vitamina B12,
sorologias para HIV, hepatite B e C). Levantou-se a

hipdtese de reagdo medicamentosa a fenitoina como
fator causal do quadroe apds discussdo com
neurologista optou-se pela suspensao do uso. Com a
associagao de Mirtazapinao quadro de prurido
generalizado melhorou, porém surgiram nos Ultimos
meses placas eritematosas muito pruriginosas no couro
cabeludo.

Ao exame fisico, apresentava 4 lesbes em
couro cabeludo, placas eritematosas, ovaladas, bem
circunscritas e com aspecto infiltrado, além de
escoriacdes (Figura 1).

—)

Figura 1: As setas indicam placas eritematosas, ovaladas, bem circunscritas e com aspecto infiltrado.

\

Devido a persisténcia das lesdes, a hipétese
clinica de linfoma foi levantada e uma
biopsia incisional foi realizada. @) resultado

do anatomopatolégico mostrou: “Derme com
agregados linfoides formando ndédulos, alguns com
centros germinativos” (Figura 2).

HE-PANORAMICA

Figura 2: Agregados linfoides formando nédulos, alguns com centros germinativos.

© 2023 Global Journals



Foientdo recomendadaa realizacdo de um
estudo adicional com imuno-histoquimica da amostra.
Os antigenos pesquisados e seus respectivos
resultados foram:

e BCL-2: negativo em centros germinativos. Positivo
ao redor de foliculos linfoides;

e (CD3: revelando linfocitos T na periferia dos
nodulos;

e (CD20: positivo em nddulos linfoides;

e (CD30: negativo;

o Ki67: positivo em centros germinativos.

O perfil imuno histoquimico favorece processo
reacional linfoide ou pseudolinfoma.

Com o uso de propionato de halobetasol, o
quadro teve melhorana sintomatologia inicialmente
com posterior recidiva. Foi optado por infiltracdo com
triancinolona 4mg/ml em sessdes a cada 3 semanas.
Mesmo com esse tratamento, amelhora clinica e
sintomatica foi parcial.

[V. DisCuUssAO

O pseudolinfoma cutaneo (PLC) é um termo
utilizado para descrever um grupo heterogéneo de
reacOes linfoproliferativas cutaneas benignas raras,
constituidas por células B e T, que podem simular
linfomas clinica ou histologicamente. Acomete
preferencialmente jovens adultos (menores de 40 anos),
caucasianos, com predilecdo por mulheres (3:1).
Entretanto, casos envolvendo diferentes grupos etarios
foram relatados. "#°

Outra grande dificuldade é determinar o agente
causal do pseudolinfoma, visto que 0 mesmo pode ser
idiopatico ou ter etiologia definida, sendo as mais
frequentes as causas infecciosas (Borrelia sp,

Treponema pallidum, Herpes Virus, HIV); drogas
(antibidticos, anti-hipertensivos, antiarritmicos,
anticonvulsivantes, antipsicoticos, ansioliticos,

antidepressivos, imunossupressores e AINES) e outros
(tatuagens, piercings, picada de artropodes, vacinacao,
alérgenos)."®

Para tornar o diagnoéstico do pseudolinfoma
possivel é preciso basear-se na combinacao de fatores
clinicos, histopatoldgicos e imuno-histoquimicos, sendo
imprescindivel excluir lesbes malignas, como linfomas
cutaneos de células B e T, dentre outros diagnésticos
diferenciais como sarcoidose, IUpus eritematoso,
hiperplasia  angiolinféide ou  mesmo  roséacea
granulomatosa. Além disso, uma anamnese e exame
fisico MINUCIiOsos associados a exames
complementares, como sorologias, devem  ser
realizados na tentativa de elucidacdo do diagnostico
etioldgico.®10°

A apresentagéo histopatolégica é sugerida de
acordo com a predominancia do padrao histolégico
(nodular, epidermotrépico, dérmico difuso, subcutaneo,
intravascular); morfologia celular (anaplasico,

centrocitico ou centroblastico); tamanho dos linfocitos;
composicéo do infiltrado; e imunofenotipagem (células
B e T; CD4, CD8; CD30; CD68), visto que pode haver
mais de um tipo diferente presente em uma mesma
amostra®®

Ha diversas formas de classifica-lo de acordo
com a literatura, seja pela causa, pelo tipo celular
predominante (célula T, célula B ou misto), ou
caracteristicas clinicas. A principal classificacao se
baseia no tipo histoldgico: &'

1. Pseudolinfoma Nodular: Pseudolinfoma, o tipo mais
comum (classico), se assemelhando com linfomas
cutaneos, clinicamente ou histologicamente.
Caracterizado por nédulos solitario ou multiplos.
Subdividido de acordo com a predominancia
linfocitica B,T ou mista.®™

2. Pseudo-micose  fungoide  (pseudo-MF): se
assemelha histologicamente a micose fungoide.
Grupo com amplo espectro clinico.®'°

3. Outros pseudolinfomas: sédo  apresentagbes
diferente das demais, como o angioqueratoma
papular solitario.®°

4. Pseudolinfoma intravascular. acumulo reativo de
linfécitos atipicos em vasos linfaticos.®™

O pseudolinfoma de células B, também
chamado de linfocitoma cutis ou hiperplasia linfoide
cutanea, é o protétipo do pseudolinfoma cutaneo
nodular, com predominancia histologica de células B, a
variante mais comum dentre os pseudolinfomas. Ele
representa uma resposta imune local exacerbada a
diversos estimulos, principalmente picadas de
artropodes. Apesar dos pseudolinfomas cutaneos em
geral serem mais comuns em mulheres, este subtipo se
mostra mais prevalente em homens (3:1).2°

Clinicamente, apresenta-se como um nodulo
avermelhado solitario, placas ou papulas multiplas. Os
locais de maior acometimento s&o rosto, pescogo,
parte superior do tronco e membro superior. Lesdes no
l6bulo da orelha, mamilos e escroto séo altamente
relacionados ao linfocitoma cltis associado a
bactéria Borrelia burgdorferi.?

Sao poucos os achados dermatoscopicos
descritos na literatura. Estes relatam linhas reticulares
brancas sob fundo rosado e alguns vasos lineares finos
através dessas linhas. Essa combinagdo de
caracteristicas dermatoscépicas podem ser sugestivas
para o diagndstico do linfocitoma ctis 2

O linfocitomacutis é caracterizado por um
denso infiltrado nodular na derme reticular, podendo se
estender para as partes superficiais do subcutaneo. O
infiltrado mostra pequenos linfécitos com ndcleos
densos de cromatina e centros germinativos reativos
que contem macrofagos corporais tingiveis. Os
linfécitos ndo apresentam atipia nuclear significativa e
podem ser observados eosindfilos misturados e
componente granulomatoso. Existe uma mistura
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variavel de células T, que correspondem a menos de
30% do infiltrado.®®

A maior parte do infiltrado é composta pelas
células B CD19, CD20, CD79a e PAX-5. As células nos
foliculos reativos expressam bcl-6 e sdo negativas para
o bcl-2. As células B interfolliculares expressam bcl-2,
mas sdo negativas para bcl-6. As redes de células
dendriticas foliculares CD21 sdo regulares e bem
demarcadas. A atividade proliferativa € maior e restrita

principalmente nos centros germinativos, quando
exposta a coloragao Ki-67 ou MIB-1.8"°
O principal diagnostico diferencial a ser

descartado , o linfoma de células B, geralmente mostra
positividade para CD10, Bcl-6 (fora dos foliculos), Bcl-2
(nos foliculos) e wuma restricdo monoclonal a
imunoglobulina kappa ou lambda da cadeia leve,
enquanto os infiltrados benignos sao geralmente CD10,
Bcl-6, Bcl-2 negativo e exibem um padrao policlonal
com expressao de cadeia leve.'*""

Pode-se entender melhor a correspondéncia
dos marcadores e seus respectivos tipos celulares da
figura 2 demonstrada no Quadro 1.

Finalmente, a imuno-histoquimica para células
em proliferagao (detectada pelo marcador MIB-1) é uma
ajuda diagnéstica essencial, revelando na maioria dos
casos uma porcentagem de proliferacdo normal a alta
de células do centro germinativo a diminuicdo da
proliferagcéo observada no linfoma de células foliculares
centrais.®

Pseudolinfoma Nodulares de Células T ou
mistos compartiiham os mesmos achados clinicos,
histolégicos e mesmo etiopatolégicos,mas sdo na

maioria das vezes idiopaticos e acomete
ambos genéros e todas as idades.'®'

Existem diversas opgbes terapéuticas, como
administragao tdpica ou intralesional de corticoides,
excisao simples, criocirurgia, ablacao por laser, terapia
fotodindmica  ou  radioterapia.  Para  quadros
disseminados podem ser usados  corticoides
sistémicos, interferon alfa ou hidroxicloroquina. A
escolha da melhor forma de tratamento deve ser
individual, a depender da necessidade e caracteristicas
dos pacientes. Por fim, é importante lembrar que o
seguimento dos pacientes é crucial, uma vez que o
quadro pode evoluir para linfoma cutaneo.®'2'2

V. CONCLUSAO

O linfocitoma cutis é o subtipo mais comum do
pseudolinfoma cutaneo de células B, acometendo
principalmente  homens. Existem diversos fatores
predisponentes, variando desde medicamentos até
condicoes infecciosas. Para a realizacdo do
diagnostico, é imprescindivel a combinacédo de fatores
clinicos, histopatologicos e imunohistoquimicos, sendo
necessario excluir lesbes malignas assim como outros
diagnésticos diferenciais j& relatados. Existem inUmeras
possibilidades terapéuticas, devendo esta ser eleita de
forma individualizada para cada paciente. Uma vez que
0 paciente do caso foi submetido ao tratamento com
melhora  parcial, 0 mesmo permanece em
acompanhamento no servico de dermatologia, pois em
casos de persisténcia, novas andlises histopatolégicas
e imuno-histoquimicas deverao ser realizadas pelo risco
de evolugdo para malignidade.

Anexos

Quadro 1: Relacao dos marcadores com os tipos celulares

TIPO DE CELULA MARCADORES
Células T CD45+, CD3+
Células T citotoxicas! CD45+; CD3+; CD8+
Linfécitos B! CD45+; CD19+; CD20+; CD24+; CD38; CD22

Linfécitos T Helper?

CD45+, CD3+ CD4+

Linfécitos T reguladores!

CD4, CD25, FOXP3 — fator de transcricao

Marcador de proliferacéo celular —produzido duranteKI67
a fase ativa da proliferacao celular?

Gene anti-apoptdtico —  regulador
externa da mitocdndria3

da membranaBcl-2

Fonte: CHAN, J. K. C, 1988; LIN, Bingzhen, 2004, SCHOLZEN, Thomas 20004751
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Heart Disease Detection using Machine
Learning

Rashmi S K

Absiraci- Every person’s health is impacted by a confirmation
of circumstances, and certain diseases are fatal and have
serious side effects. One such serious condition that affects
people of all ages is heart disease. this paper suggests a
preprocessing strategy to improve the categorization precision
of ECG data We are suggesting an ECG sensor-based
healthcare monitoring system. Since the values are so crucial,
ECG sensors are necessary for patient remote monitoring.
Elements from the ECG wave are extracted using a verification
of extraction techniques to be able to accurately predict
cardiac disease The patient’'s ECG is continuously monitored
using a mobile app. The different algorithms used in data
mining eliminate the exira time and work required to perform
multiple tests to identify diseases. Data collection employs
ECG sensors. The acquired data is stored on a storage device
before data Mining techniques are used to it. These equations
indicate the patient’s potential for cardiac disease. Doctors
may utilise the outcomes for diagnostic purposes. The
technology will predict cardiac illness by utilizing machine
learning methods.

Keywords: heart disease prediction,

machine learning.

UCI dataset,

[.  INTRODUCTION

he healthcare sector has been utilizing new
Tteohnologies to deliver better and more

sophisticated  healthcare facilities.  including
commerce, healthcare, social networking, and
education. To do so, provide better and more advanced
healthcare facilities, the healthcare The sector has been
embracing new technology. Remote and real-time
patient monitoring is now possible Thanks to the loT
(Internet of Things), continuous health is now a
possibility. permits clinicians to provide immediate
advise or therapy through monitoring. Early identification
of Heart disease is critical to saving lives and
maintaining a healthy lifestyle among people. early
detection of heart disease is crucial because it affects a
bigger population than previously thought. The
development of various loT capabilities and tools to
follow patients' health problems on a regular basis has
greatly improved healthcare monitoring. Additionally,
Patients and clinicians can communicate more readily,
which enhances the quality of care and reduces hospital
stays and medical expenses. Setting The main objective
of utilising 10T in healthcare systems is to provide a fully
automated environment for patient monitoring and real-

Author: Alvas Institute of Engineering and Technology.
e-mail: skrashmikanth@gmail.com

time help and treatment. It is increasingly vital to have
portable technology that patients may use at home to
measure their ECG patterns and quickly identify their
ailment. Therefore, a thorough assessment of the
accessible technologies for tracking heart-related
disorders is done in this work. The research shows that
the raw data was gathered using noise and useless
information. These are inaccurate and unrelated
information that is useless for formulating a diagnosis.
since the noise and extreme data volatility Reduced
categorization sensitivity, accuracy, and precision.
Therefore, in this study, a unique pre-processing
technique is used to get rid of noise and unimportant
data from ECG signals. Relevant features are
discovered using the correlation technique to increase
data efficiency. ECG signals are categorised
according to waveforms using classifier method for
machine learning algorithms like KNN, naive Bayes, and
Decision trees. The ECG waveform variation can be
diagnosed and the kind of abnormality and disorder can
be determined using the classifier with the best metrics.
Around the world, machine learning is applied in many
different fields. The healthcare industry is not an
exception. Machine learning can be very helpful in
identifying whether disorders like heart problems,
mobility issues, and other challenges if it will even exist.
Such information, if anticipated long in ahead, can
clinicians with benificial insights, allowing them to then
tailor their diagnosis and course of treatment for each
patient.

Problem Statement: One of the most exciting and
difficult topics is using machine learning to forecast
heart illness. A quick and effective detection system
must be created owing to the lack of professionals and
the high rate of cases that are incorrectly diagnosed.
This work's primary aims to employ a classifier model to
extract the important patterns or characteristics from the
medical data. You can see the quality that are more
significant for diagnosing heart disease. This will make it
easier for medical professionals to fully comprehend the
underlying causes of disease.

[I.  OBJECTIVES

e The goal of our research is to identify the heart
disease dignosis more precisely using fewer
variables
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e The stages of the disease are determined using
fourteen heart

e Disease prediction criteria

e We are sending the doctor's report via Telegram
Web.

[11.  LITERATURE SURVEY

A method that predominantly  prioritized
algorithm accuracy was put out by Archana Singh and
Rakesh Kumar et al. [1]. It was one of the parameters
taken into consideration by the authors when analyzing
the algorithmic performance. The dataset utilized for
testing and training purposes determines how accurate
machine learning algorithms will be. KNN was exhibited
as the best algorithm when they compared the
algorithms using a dataset with parameters like age,
type of chest discomfort, cholesterol, and resting time.
They employ the following methodologies: K-nearest
Neighbour, support vector machine and leniar
regression and Decision Tree One drawback is that it
requires numerous data sets because it uses so many
attributes.

A method with a strong emphasis on feature
selection and the prediction was put out by Rahul Kataria
and P. Srinivas et al. [2]. For every automated system,
these two are necessary. We can forecast heart disease
more accurately by making wise feature choices. A few
techniques, such as the random search algorithm and
the hybrid grid search algorithm, were summarised by
the authors as being helpful for choosing the features.
They chose some key traits that are commonly utilized
to predict cardiac disease, such as gender, age, resting
blood pressure, ECG readings, heart rate, etc. They
employ the following methodologies: Support vector
machines (SVM), Decision trees (DT), Artificial neural
networks (ANN), and Random forests (RF).

An effective machine learning-based diagnosis
method for the diagnosis a diagnosis of heart disease
has been made according to Jian Ping Li et al. [3].
Creating a system for heart disease diagnosis
identification is the studys originality. A small
improvement in prediction accuracy made by Jian Ping
Li et al. has a significant impact on the identification of
serious diseases. Four well-known feature selection
technique are used in this case, and one additional
feature selection approach is provided. Both the LOSO
CV technique and performance evaluation measures are
employed. The information for Cleveland heart disease
is utilized for testing. The dataset has been pre-
processed using methods including Standard Scalar
(SS), Min-Max Scalar, and deleting attribute missing
values. For preparation and testing.

B. Keerthi Sambhitha, et al. [4] contributed to the
UCI machine learning archive's Cleveland heart dataset.
Additionally, they put forth a cutting-edge strategy that
increases the reliability of cardiovascular disease

© 2023 Global Journals

prognosis and emphasises literature survey using
machine learning approaches, Rahul Kataria and P.
Srinivas identified the major highlights in their
publication of machine learning techniques. Different
combinations of highlights and a few well known
grouping strategies accustomed to display the forecast
model. They were able to produce an improved display
level with a precision level of 88:7% using the halfbreed
irregular woods and a straight model.

Machine learning's "Application for the Diagnosis
of Coronary Heart Disease" [5] was put up by Sameer S.
Yadav et al. after extensive research and analysis of An
technique with greater precision was developed as a
result of numerous machine learning algorithms. The
problem is determining which research will help with
cardiovascular identification and which will be
insufficient. The Cleveland dataset, which has high
statistical precision, is utilised for local development
programmes.

They have combined cross-validation and the
test train division approach to ascertain the ideal set of
the parameters for analysis. For example, Naive Bayes,
K-Nearest Neighbors, Logistic Regression, and Neural
Network algorithms are employed.

B. Keerthi Sambhitha, et al. [6] proposed a novel
approach that targets finding critical highlights by
applying machine learning procedures, improving the
precision in the forecast of cardiovascular illness. They
used the Cleveland Heart dataset based on the data
from the UCI machine learning archive for preparation
and testing purposes. The forecast model is displayed
with different highlights mixtures and a few well-known
grouping techniques. Utilizing expectation model for
heart illness with the half-breed irregular woods and a
straight model, they were ability to accomplish an
improved exhibition level with a precision level of 88:7%.

Geetha S, Santhana Krishnan J[7]. The author
attempted to concentrate on male patients in this paper
and took into account a amount of variables that may
contribute to heart disease, such as risk factors and risk
categories. One of the most often used data mining
technique was used by the author, WEKA, and KNN
algorithm was employed for the prediction portion. While
the author utilised two algorithms in order to get
analysis, other algorithms and prediction approaches
can be employed, and while the elements examined
during the prediction are rather few, we can uncover
other aspects that are affecting cardiac condition and
work on those.

Mohan et al. [8]. The accuracy of cardiovascular
disease prediction can be enhanced by utilising hybrid
machine learning approaches, with the objective of
identifying crucial by utilising machine learning. The
expectation model is created using a few well-known
arranging procedures. which is composed of different
highlighted mixtures. Several data mining techniques
and methods, including KNearest Neighbours, LR, SVM,



neural networks, and vote, have been successfully
utilized to forecast heart disease.

Chandra P, Shekar K, et al. [9], to lower the risk
of heart disease, which is a major health concern for
millions of people worldwide. This study tried to examine
a dataset on heart illness using several sorts of data
mining methodologies in order to produce a 100% right
model based on data mining algorithms. The findings
might be critical for gaining insights from the data,
forecasting the prognosis of new patients with heart
disease, and establishing effective techniques for
improving the accuracy, efficacy, and calibre of heart
disease treatment processes. This research developed
a basic SVM model for predicting heart disease. The
appropriate healthcare data is created through the
usage of the methodical framework provided in this
study for cardiac disorders.

Monther Tarawneh, Osama Embarak [10], The
Nave Bayes method is used in this papers DSS
(Decision Support System). In the proposed system,
users' information on their sex, smoking habits, blood
sugar, type of chest discomfort, etc. are first collected.
For supervised learning, they next utilised a Nave Bayes
classifier. As input, it receives an independent variable.
The Advanced Encryption Standard algorithm is utilised
to encrypt the patient's data because it is less time-
consuming and

When compared to other methods, it provides
superior accuracy. Despite reducing the characteristics,
the dominant technique exceeds the Naive Bayes in
terms of accuracy, yielding an accuracy of 89.77%.High
accuracy is attained here by using only a few criteria for
prediction.

Ravinder Kumar and Kanika Pahwa [11], Divide
the process into three steps for this article. Raw data is
subjected to preprocessing in the first stage. Age, sex,
Cp (associated to chest discomfort), cholesterol, etc.
are examples of raw data. In this stage, data
transformation is completed. This problem is
transformed into a binary class problem using data
transformation. The output of this second stage, which
applies feature selection to the pre-processed data as
input, is a relevant feature. Unimportant data are
eliminated during feature selection. The Gain Ratio is
used to compute the score of an attribute. At the very
end, the classification algorithm is used. They employed
the Naive Bayes approach and the Random Forest
algorithm to anticipate cardiac attacks. They made
advantage of a database that is open to the public. The
ROC curve and area under the curve for the confusion
matrix are assessed. Two algorithms' accuracy is
compared.

Shubhankar Mayank, Ritika Chadha, and others
[28], KNN, SVM, and ANN are utilised in this article to
predict cardiac disorders. Compare the outcomes of
these three algorithms and the ensemble classifier as
well. They classified using binary and multiclass

systems. Cross-validation and percentage split are the
two methods of evolution employed. Multiclass
classification is inferior to binary classification. The
percentage split result is superior to cross-validation.
Data are first collected in this method. from a dataset
and then, using feature selection, data are chosen and
used as model input.

V. ProPOSED WORK

A system architecture is a conceptual
framework for organizing a system. the model outlines
the structure, behavior, and other features of a system.
An architecture description is a formal description and
representation of a system that is designed to make it
easier to analyze its structures and behaviors. System
architecture may be made up of system elements and
developed subsystems that work together to complete
the entire system. The architecture description
languages (ADLs) collectively refer to efforts to formalize
languages that describe system architecture. Various
organizations define systems architecture in a variety of
ways, including the fundamental organization of a
system as seen in its parts, how they interact with one
another and the environment, and the ideas that have
guided its development. A system graphic that shows
how users interact with various components, how
functionality is assigned to hardware and software
components, and how software architecture is mapped
onto hardware architecture. An allocation of physical
elements that provides a design solution for a consumer
product or life cycle process that tries to meet the
objectives of functional architectures and the
requirements baseline. The most important, ubiquitous
top-level strategic innovations, choices, and related
arguments about the overall structure (i.e., the core
elements and their relationship), along with related traits
and behavior, make up an architecture. A description of
the design and elements of a computer system. If it is
documented, it might include information like a
comprehensive summary of the current networking,
software, and hardware capabilities. a comprehensive
component-level design of the system to guide
development or a formal description of the system.

The combination of a product's life cycle
processes and design architectures. The organization of
components, how they relate to one another, and the
rules and ideas that have guided their development over
time. A system architecture can be viewed as a
collection of representations of a current (or upcoming)
system. These representations start off by describing a
broad, high-level functional organization and then
gradually get more specific and concrete.
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Fig. 1: Proposed system architecture

Algorithms Used

KNN: A well-known machine learning approach. K-
Nearest Neighbours (KNN) is a classification and
regression algorithm.

When it comes to predicting heart disease, KNN
may be used to separate people into two groups based
on whether they have heart disease or not. The
approach works by determining the K data points in the
training set that are closest to a new data point—a
patient—and categorizing the patient based on the
class with the most members among the K closest
neighbors.

Support Vector Machine: To handle classification and
regression problems, powerful machine learning
techniques called Support Vector Machines (SVM) are
used. In the context of heart disease prediction, SVM
may be used to categorise individuals into two groups
based on whether they have or do not have heart
disease. The method searches for the best hyperplane
to partition the two classes in a high-dimensional space.

Naive Bayes: A well-known machine learning algorithm
for classification problems, Naive Bayes is utilised. It is
based on the Bayes theorem, which states that when a
hypothesis (such as a patient having heart disease) is
known to exist, the likelihood of the evidence (such as
the patient's symptoms) is inversely associated. When it
comes to predicting heart disease, Naive Bayes may be
used to classify people into two groups according on
whether they have heart disease or not.

Logistic Regression: Is a popular machine learning
strategy for dealing with binary classification problems. It
is used to evaluate the chance of an event occurring
based on specified independent criteria. In the context
of heart disease prediction, logistic regression may be
used to classify patients as having or not having heart
disease.

Random Forest: For classification and regression
problems, a powerful machine learning approach is
used. It employs an ensemble learning approach that
blends various decision trees to provide more exact
predictions. When it comes to predicting heart disease,
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Random Forest may be used to separate people into
two groups based on whether they have heart disease
or not. For classification and regression problems, a
powerful machine learning approach is used. It employs
an ensemble learning approach that blends various
decision trees to provide more exact predictions. When
it comes to predicting heart disease, Random Forest
may be used to separate people into two groups based
on whether they have heart disease or not.

Accuracy Results
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The accuracy and loss graphs for Random
Forest models might not look like the typical graphs for
nural networks. Instead, they might show a plot of the
metric used to evaluate the models performance over
time, such as the MSE or R-squared value.

V. CONCLUSION

Heart attacks are a major public health issue in
modern culture. Initially, we attempted to incorporate
several techniques in this project using machine
learning algorithms and the Internet of Things. Finding
the missed predictions in the confused matrix provides
us with the error rate, which we can then remove to
determine the classifier's accuracy. We built a dataset
from the patient's family history and compared it to the
patient's record to see if there was a chance they may
have a heart attack. We tried to apply it by using the
machine learning algorithm.
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price and we can help in making the right decision.

REVIEWERS
GET A REMUNERATION OF 15% OF AUTHOR FEES

Fellow members are eligible to join as a paid peer reviewer at Global Journals Incorporation (USA) and can get a
remuneration of 15% of author fees, taken from the author of a respective paper.

ACCESS TO EDITORIAL BOARD
BECOME A MEMBER OF THE EDITORIAL BOARD

Fellows and Associates may join as a member of the Editorial Board of Global Journals Incorporation (USA) after
successful completion of three years as Fellow and as Peer Reviewer.

Credibility Reputation

AND MUCH MORE
GET ACCESS TO SCIENTIFIC MUSEUMS AND OBSERVATORIES ACROSS THE GLOBE

All members get access to 5 selected scientific museums and observatories across the globe. All researches
published with Global Journals will be kept under deep archival facilities across regions for future protections and
disaster recovery. They get 10 GB free secure cloud access for storing research files.
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AMRC

ASSOCIATE OF MEDICAL RESEARCH COUNCIL

ASSOCIATE OF MEDICAL RESEARCH COUNCIL is the membership of Global Journals awarded to individuals that
the Open Association of Research Society judges to have made a 'substantial contribution to the improvement of
computer science, technology, and electronics engineering.

The primary objective is to recognize the leaders in research and scientific fields of the current era with a global
perspective and to create a channel between them and other researchers for better exposure and knowledge
sharing. Members are most eminent scientists, engineers, and technologists from all across the world. Associate
membership can later be promoted to Fellow Membership. Associates are elected for life through a peer review
process on the basis of excellence in the respective domain. There is no limit on the number of new nominations
made in any year. Each year, the Open Association of Research Society elect up to 12 new Associate Members.
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TO THE INSTITUTION
GET LETTER OF APPRECIATION

Global Journals sends a letter of appreciation of author to the Dean or CEO of the University or Company of which
author is a part, signed by editor in chief or chief author.

" EXCLUSIVE NETWORK
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Community that distinguishes them from others. Additionally, the profile is also partially maintained by our team for

better visibility and citation.
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FUTURE WORK
GET DISCOUNTS ON THE FUTURE PUBLICATIONS

Associates receive discounts on future publications with Global Journals up to 30%. Through our recommendation
programs, members also receive discounts on publications made with OARS affiliated organizations.

GJ ACCOUNT
UNLIMITED FORWARD OF EMAILS

Associates get secure and fast GJ work emails with 5GB forward of emails that
they may use them as their primary email. For example,

john [AT] globaljournals [DOT] org.

PREMIUM TOOLS

ACCESS TO ALL THE PREMIUM TOOLS
To take future researches to the zenith, fellows receive access to almost all the
premium tools that Global Journals have to offer along with the partnership with

© some of the best marketing leading tools out there.

CONFERENCES & EVENTS

ORGANIZE SEMINAR/CONFERENCE

Associates are authorized to organize symposium/seminar/conference on behalf of Global Journal Incorporation
(USA). They can also participate in the same organized by another institution as representative of Global Journal.
In both the cases, it is mandatory for him to discuss with us and obtain our consent. Additionally, they get free

research conferences (and others) alerts.
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EARLY INVITATIONS TO ALL THE SYMPOSIUMS, SEMINARS, CONFERENCES
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PREFERRED AUTHOR GUIDELINES

We accept the manuscript submissions in any standard (generic) format.

We typeset manuscripts using advanced typesetting tools like Adobe In Design, CorelDraw, TeXnicCenter, and TeXStudio.
We usually recommend authors submit their research using any standard format they are comfortable with, and let Global
Journals do the rest.

Alternatively, you can download our basic template from https://globaljournals.org/Template

Authors should submit their complete paper/article, including text illustrations, graphics, conclusions, artwork, and tables.
Authors who are not able to submit manuscript using the form above can email the manuscript department at
submit@globaljournals.org or get in touch with chiefeditor@globaljournals.org if they wish to send the abstract before
submission.

BEFORE AND DURING SUBMISSION

Authors must ensure the information provided during the submission of a paper is authentic. Please go through the
following checklist before submitting:

1. Authors must go through the complete author guideline and understand and agree to Global Journals' ethics and code
of conduct, along with author responsibilities.

2. Authors must accept the privacy policy, terms, and conditions of Global Journals.

Ensure corresponding author’s email address and postal address are accurate and reachable.

4. Manuscript to be submitted must include keywords, an abstract, a paper title, co-author(s') names and details (email
address, name, phone number, and institution), figures and illustrations in vector format including appropriate
captions, tables, including titles and footnotes, a conclusion, results, acknowledgments and references.

5. Authors should submit paper in a ZIP archive if any supplementary files are required along with the paper.

Proper permissions must be acquired for the use of any copyrighted material.

7. Manuscript submitted must not have been submitted or published elsewhere and all authors must be aware of the
submission.

w

o

Declaration of Conflicts of Interest

It is required for authors to declare all financial, institutional, and personal relationships with other individuals and
organizations that could influence (bias) their research.

POLICY ON PLAGIARISM
Plagiarism is not acceptable in Global Journals submissions at all.

Plagiarized content will not be considered for publication. We reserve the right to inform authors’ institutions about
plagiarism detected either before or after publication. If plagiarism is identified, we will follow COPE guidelines:

Authors are solely responsible for all the plagiarism that is found. The author must not fabricate, falsify or plagiarize
existing research data. The following, if copied, will be considered plagiarism:

e Words (language)

e Ideas

e  Findings

e Writings

e  Diagrams

e Graphs

e llustrations

e lLectures
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e  Printed material

e  Graphic representations
e Computer programs

e  Electronic material

e Any other original work

AUTHORSHIP POLICIES

Global Journals follows the definition of authorship set up by the Open Association of Research Society, USA. According to
its guidelines, authorship criteria must be based on:

1. Substantial contributions to the conception and acquisition of data, analysis, and interpretation of findings.
2. Drafting the paper and revising it critically regarding important academic content.
3. Final approval of the version of the paper to be published.

Changes in Authorship

The corresponding author should mention the name and complete details of all co-authors during submission and in
manuscript. We support addition, rearrangement, manipulation, and deletions in authors list till the early view publication
of the journal. We expect that corresponding author will notify all co-authors of submission. We follow COPE guidelines for
changes in authorship.

Copyright

During submission of the manuscript, the author is confirming an exclusive license agreement with Global Journals which
gives Global Journals the authority to reproduce, reuse, and republish authors' research. We also believe in flexible
copyright terms where copyright may remain with authors/employers/institutions as well. Contact your editor after
acceptance to choose your copyright policy. You may follow this form for copyright transfers.

Appealing Decisions

Unless specified in the notification, the Editorial Board’s decision on publication of the paper is final and cannot be
appealed before making the major change in the manuscript.

Acknowledgments

Contributors to the research other than authors credited should be mentioned in Acknowledgments. The source of funding
for the research can be included. Suppliers of resources may be mentioned along with their addresses.

Declaration of funding sources

Global Journals is in partnership with various universities, laboratories, and other institutions worldwide in the research
domain. Authors are requested to disclose their source of funding during every stage of their research, such as making
analysis, performing laboratory operations, computing data, and using institutional resources, from writing an article to its
submission. This will also help authors to get reimbursements by requesting an open access publication letter from Global
Journals and submitting to the respective funding source.

PREPARING YOUR MANUSCRIPT

Authors can submit papers and articles in an acceptable file format: MS Word (doc, docx), LaTeX (.tex, .zip or .rar including
all of your files), Adobe PDF (.pdf), rich text format (.rtf), simple text document (.txt), Open Document Text (.odt), and
Apple Pages (.pages). Our professional layout editors will format the entire paper according to our official guidelines. This is
one of the highlights of publishing with Global Journals—authors should not be concerned about the formatting of their
paper. Global Journals accepts articles and manuscripts in every major language, be it Spanish, Chinese, Japanese,
Portuguese, Russian, French, German, Dutch, Italian, Greek, or any other national language, but the title, subtitle, and
abstract should be in English. This will facilitate indexing and the pre-peer review process.

The following is the official style and template developed for publication of a research paper. Authors are not required to
follow this style during the submission of the paper. It is just for reference purposes.
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Manuscript Style Instruction (Optional)

e  Microsoft Word Document Setting Instructions.

e  Font type of all text should be Swis721 Lt BT.

e Pagesize: 8.27" x 11", left margin: 0.65, right margin: 0.65, bottom margin: 0.75.

e  Paper title should be in one column of font size 24.

e Author name in font size of 11 in one column.

e  Abstract: font size 9 with the word “Abstract” in bold italics.

e  Main text: font size 10 with two justified columns.

e Two columns with equal column width of 3.38 and spacing of 0.2.

e  First character must be three lines drop-capped.

e The paragraph before spacing of 1 pt and after of 0 pt.

e Line spacing of 1 pt.

e Large images must be in one column.

e The names of first main headings (Heading 1) must be in Roman font, capital letters, and font size of 10.
e The names of second main headings (Heading 2) must not include numbers and must be in italics with a font size of 10.

Structure and Format of Manuscript

The recommended size of an original research paper is under 15,000 words and review papers under 7,000 words.
Research articles should be less than 10,000 words. Research papers are usually longer than review papers. Review papers
are reports of significant research (typically less than 7,000 words, including tables, figures, and references)

A research paper must include:

a) Atitle which should be relevant to the theme of the paper.

b) A summary, known as an abstract (less than 150 words), containing the major results and conclusions.

c) Up to 10 keywords that precisely identify the paper’s subject, purpose, and focus.

d) Anintroduction, giving fundamental background objectives.

e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit

repetition, sources of information must be given, and numerical methods must be specified by reference.
f)  Results which should be presented concisely by well-designed tables and figures.
g) Suitable statistical data should also be given.
h) All data must have been gathered with attention to numerical detail in the planning stage.

Design has been recognized to be essential to experiments for a considerable time, and the editor has decided that any
paper that appears not to have adequate numerical treatments of the data will be returned unrefereed.

i)  Discussion should cover implications and consequences and not just recapitulate the results; conclusions should also
be summarized.

j)  There should be brief acknowledgments.

k) There ought to be references in the conventional format. Global Journals recommends APA format.

Authors should carefully consider the preparation of papers to ensure that they communicate effectively. Papers are much
more likely to be accepted if they are carefully designed and laid out, contain few or no errors, are summarizing, and follow
instructions. They will also be published with much fewer delays than those that require much technical and editorial
correction.

The Editorial Board reserves the right to make literary corrections and suggestions to improve brevity.
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FORMAT STRUCTURE

It is necessary that authors take care in submitting a manuscript that is written in simple language and adheres to
published guidelines.

All manuscripts submitted to Global Journals should include:
Title

The title page must carry an informative title that reflects the content, a running title (less than 45 characters together with
spaces), names of the authors and co-authors, and the place(s) where the work was carried out.

Author details
The full postal address of any related author(s) must be specified.
Abstract

The abstract is the foundation of the research paper. It should be clear and concise and must contain the objective of the
paper and inferences drawn. It is advised to not include big mathematical equations or complicated jargon.

Many researchers searching for information online will use search engines such as Google, Yahoo or others. By optimizing
your paper for search engines, you will amplify the chance of someone finding it. In turn, this will make it more likely to be
viewed and cited in further works. Global Journals has compiled these guidelines to facilitate you to maximize the web-
friendliness of the most public part of your paper.

Keywords

A major lynchpin of research work for the writing of research papers is the keyword search, which one will employ to find
both library and internet resources. Up to eleven keywords or very brief phrases have to be given to help data retrieval,
mining, and indexing.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy: planning of a list
of possible keywords and phrases to try.

Choice of the main keywords is the first tool of writing a research paper. Research paper writing is an art. Keyword search
should be as strategic as possible.

One should start brainstorming lists of potential keywords before even beginning searching. Think about the most
important concepts related to research work. Ask, “What words would a source have to include to be truly valuable in a
research paper?” Then consider synonyms for the important words.

It may take the discovery of only one important paper to steer in the right keyword direction because, in most databases,
the keywords under which a research paper is abstracted are listed with the paper.

Numerical Methods

Numerical methods used should be transparent and, where appropriate, supported by references.

Abbreviations

Authors must list all the abbreviations used in the paper at the end of the paper or in a separate table before using them.
Formulas and equations

Authors are advised to submit any mathematical equation using either MathJax, KaTeX, or LaTeX, or in a very high-quality
image.

Tables, Figures, and Figure Legends

Tables: Tables should be cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g., Table 4, a self-explanatory caption, and be on a separate sheet. Authors must submit tables in an editable
format and not as images. References to these tables (if any) must be mentioned accurately.
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Figures

Figures are supposed to be submitted as separate files. Always include a citation in the text for each figure using Arabic
numbers, e.g., Fig. 4. Artwork must be submitted online in vector electronic form or by emailing it.

PREPARATION OF ELETRONIC FIGURES FOR PUBLICATION

Although low-quality images are sufficient for review purposes, print publication requires high-quality images to prevent
the final product being blurred or fuzzy. Submit (possibly by e-mail) EPS (line art) or TIFF (halftone/ photographs) files only.
MS PowerPoint and Word Graphics are unsuitable for printed pictures. Avoid using pixel-oriented software. Scans (TIFF
only) should have a resolution of at least 350 dpi (halftone) or 700 to 1100 dpi (line drawings). Please give the data
for figures in black and white or submit a Color Work Agreement form. EPS files must be saved with fonts embedded (and
with a TIFF preview, if possible).

For scanned images, the scanning resolution at final image size ought to be as follows to ensure good reproduction: line
art: >650 dpi; halftones (including gel photographs): >350 dpi; figures containing both halftone and line images: >650 dpi.

Color charges: Authors are advised to pay the full cost for the reproduction of their color artwork. Hence, please note that
if there is color artwork in your manuscript when it is accepted for publication, we would require you to complete and
return a Color Work Agreement form before your paper can be published. Also, you can email your editor to remove the
color fee after acceptance of the paper.

TIPS FOR WRITING A GOOD QUALITY MEDICAL RESEARCH PAPER

1. Choosing the topic: In most cases, the topic is selected by the interests of the author, but it can also be suggested by the
guides. You can have several topics, and then judge which you are most comfortable with. This may be done by asking
several questions of yourself, like "Will | be able to carry out a search in this area? Will | find all necessary resources to
accomplish the search? Will | be able to find all information in this field area?" If the answer to this type of question is
"yes," then you ought to choose that topic. In most cases, you may have to conduct surveys and visit several places. Also,
you might have to do a lot of work to find all the rises and falls of the various data on that subject. Sometimes, detailed
information plays a vital role, instead of short information. Evaluators are human: The first thing to remember is that
evaluators are also human beings. They are not only meant for rejecting a paper. They are here to evaluate your paper. So
present your best aspect.

2. Think like evaluators: If you are in confusion or getting demotivated because your paper may not be accepted by the
evaluators, then think, and try to evaluate your paper like an evaluator. Try to understand what an evaluator wants in your
research paper, and you will automatically have your answer. Make blueprints of paper: The outline is the plan or
framework that will help you to arrange your thoughts. It will make your paper logical. But remember that all points of your
outline must be related to the topic you have chosen.

3. Ask your guides: If you are having any difficulty with your research, then do not hesitate to share your difficulty with
your guide (if you have one). They will surely help you out and resolve your doubts. If you can't clarify what exactly you
require for your work, then ask your supervisor to help you with an alternative. He or she might also provide you with a list
of essential readings.

4. Use of computer is recommended: As you are doing research in the field of medical research then this point is quite
obvious. Use right software: Always use good quality software packages. If you are not capable of judging good software,
then you can lose the quality of your paper unknowingly. There are various programs available to help you which you can
get through the internet.

5. Use the internet for help: An excellent start for your paper is using Google. It is a wondrous search engine, where you
can have your doubts resolved. You may also read some answers for the frequent question of how to write your research
paper or find a model research paper. You can download books from the internet. If you have all the required books, place
importance on reading, selecting, and analyzing the specified information. Then sketch out your research paper. Use big
pictures: You may use encyclopedias like Wikipedia to get pictures with the best resolution. At Global Journals, you should
strictly follow here.

. © Copyright by Global Journals | Guidelines Handbook

XV



6. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right? It is a good habit
which helps to not lose your continuity. You should always use bookmarks while searching on the internet also, which will
make your search easier.

7. Revise what you wrote: When you write anything, always read it, summarize it, and then finalize it.

8. Make every effort: Make every effort to mention what you are going to write in your paper. That means always have a
good start. Try to mention everything in the introduction—what is the need for a particular research paper. Polish your
work with good writing skills and always give an evaluator what he wants. Make backups: When you are going to do any
important thing like making a research paper, you should always have backup copies of it either on your computer or on
paper. This protects you from losing any portion of your important data.

9. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality.
Using several unnecessary diagrams will degrade the quality of your paper by creating a hodgepodge. So always try to
include diagrams which were made by you to improve the readability of your paper. Use of direct quotes: When you do
research relevant to literature, history, or current affairs, then use of quotes becomes essential, but if the study is relevant
to science, use of quotes is not preferable.

10. Use proper verb tense: Use proper verb tenses in your paper. Use past tense to present those events that have
happened. Use present tense to indicate events that are going on. Use future tense to indicate events that will happen in
the future. Use of wrong tenses will confuse the evaluator. Avoid sentences that are incomplete.

11. Pick a good study spot: Always try to pick a spot for your research which is quiet. Not every spot is good for studying.

12. Know what you know: Always try to know what you know by making objectives, otherwise you will be confused and
unable to achieve your target.

13. Use good grammar: Always use good grammar and words that will have a positive impact on the evaluator; use of
good vocabulary does not mean using tough words which the evaluator has to find in a dictionary. Do not fragment
sentences. Eliminate one-word sentences. Do not ever use a big word when a smaller one would suffice.

Verbs have to be in agreement with their subjects. In a research paper, do not start sentences with conjunctions or finish
them with prepositions. When writing formally, it is advisable to never split an infinitive because someone will (wrongly)
complain. Avoid clichés like a disease. Always shun irritating alliteration. Use language which is simple and straightforward.
Put together a neat summary.

14. Arrangement of information: Each section of the main body should start with an opening sentence, and there should
be a changeover at the end of the section. Give only valid and powerful arguments for your topic. You may also maintain
your arguments with records.

15. Never start at the last minute: Always allow enough time for research work. Leaving everything to the last minute will
degrade your paper and spoil your work.

16. Multitasking in research is not good: Doing several things at the same time is a bad habit in the case of research
activity. Research is an area where everything has a particular time slot. Divide your research work into parts, and do a
particular part in a particular time slot.

17. Never copy others' work: Never copy others' work and give it your name because if the evaluator has seen it anywhere,
you will be in trouble. Take proper rest and food: No matter how many hours you spend on your research activity, if you
are not taking care of your health, then all your efforts will have been in vain. For quality research, take proper rest and
food.

18. Go to seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.

19. Refresh your mind after intervals: Try to give your mind a rest by listening to soft music or sleeping in intervals. This
will also improve your memory. Acquire colleagues: Always try to acquire colleagues. No matter how sharp you are, if you
acquire colleagues, they can give you ideas which will be helpful to your research.
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20. Think technically: Always think technically. If anything happens, search for its reasons, benefits, and demerits. Think
and then print: When you go to print your paper, check that tables are not split, headings are not detached from their
descriptions, and page sequence is maintained.

21. Adding unnecessary information: Do not add unnecessary information like "I have used MS Excel to draw graphs."
Irrelevant and inappropriate material is superfluous. Foreign terminology and phrases are not apropos. One should never
take a broad view. Analogy is like feathers on a snake. Use words properly, regardless of how others use them. Remove
guotations. Puns are for kids, not grunt readers. Never oversimplify: When adding material to your research paper, never
go for oversimplification; this will definitely irritate the evaluator. Be specific. Never use rhythmic redundancies.
Contractions shouldn't be used in a research paper. Comparisons are as terrible as clichés. Give up ampersands,
abbreviations, and so on. Remove commas that are not necessary. Parenthetical words should be between brackets or
commas. Understatement is always the best way to put forward earth-shaking thoughts. Give a detailed literary review.

22. Report concluded results: Use concluded results. From raw data, filter the results, and then conclude your studies
based on measurements and observations taken. An appropriate number of decimal places should be used. Parenthetical
remarks are prohibited here. Proofread carefully at the final stage. At the end, give an outline to your arguments. Spot
perspectives of further study of the subject. Justify your conclusion at the bottom sufficiently, which will probably include
examples.

23. Upon conclusion: Once you have concluded your research, the next most important step is to present your findings.
Presentation is extremely important as it is the definite medium though which your research is going to be in print for the
rest of the crowd. Care should be taken to categorize your thoughts well and present them in a logical and neat manner. A
good quality research paper format is essential because it serves to highlight your research paper and bring to light all
necessary aspects of your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING
Key points to remember:

e  Submit all work in its final form.
e Write your paper in the form which is presented in the guidelines using the template.
e Please note the criteria peer reviewers will use for grading the final paper.

Final points:

One purpose of organizing a research paper is to let people interpret your efforts selectively. The journal requires the
following sections, submitted in the order listed, with each section starting on a new page:

The introduction: This will be compiled from reference matter and reflect the design processes or outline of basis that
directed you to make a study. As you carry out the process of study, the method and process section will be constructed
like that. The results segment will show related statistics in nearly sequential order and direct reviewers to similar
intellectual paths throughout the data that you gathered to carry out your study.

The discussion section:

This will provide understanding of the data and projections as to the implications of the results. The use of good quality
references throughout the paper will give the effort trustworthiness by representing an alertness to prior workings.

Writing a research paper is not an easy job, no matter how trouble-free the actual research or concept. Practice, excellent
preparation, and controlled record-keeping are the only means to make straightforward progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general
guidelines.

To make a paper clear: Adhere to recommended page limits.
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Mistakes to avoid:

e Insertion of a title at the foot of a page with subsequent text on the next page.

e Separating a table, chart, or figure—confine each to a single page.

e  Submitting a manuscript with pages out of sequence.

e In every section of your document, use standard writing style, including articles ("a" and "the").
e Keep paying attention to the topic of the paper.

e Use paragraphs to split each significant point (excluding the abstract).

e Align the primary line of each section.

e Present your points in sound order.

e Use present tense to report well-accepted matters.

e Use past tense to describe specific results.

e Do not use familiar wording; don't address the reviewer directly. Don't use slang or superlatives.
e Avoid use of extra pictures—include only those figures essential to presenting results.

Title page:

Choose a revealing title. It should be short and include the name(s) and address(es) of all authors. It should not have
acronyms or abbreviations or exceed two printed lines.

Abstract: This summary should be two hundred words or less. It should clearly and briefly explain the key findings reported
in the manuscript and must have precise statistics. It should not have acronyms or abbreviations. It should be logical in
itself. Do not cite references at this point.

An abstract is a brief, distinct paragraph summary of finished work or work in development. In a minute or less, a reviewer
can be taught the foundation behind the study, common approaches to the problem, relevant results, and significant
conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet
written? Wealth of terminology is very essential in abstract. Use comprehensive sentences, and do not sacrifice readability
for brevity; you can maintain it succinctly by phrasing sentences so that they provide more than a lone rationale. The
author can at this moment go straight to shortening the outcome. Sum up the study with the subsequent elements in any
summary. Try to limit the initial two items to no more than one line each.

Reason for writing the article—theory, overall issue, purpose.

e Fundamental goal.

e To-the-point depiction of the research.

e Consequences, including definite statistics—if the consequences are quantitative in nature, account for this; results of
any numerical analysis should be reported. Significant conclusions or questions that emerge from the research.

Approach:

0 Single section and succinct.

An outline of the job done is always written in past tense.

Concentrate on shortening results—limit background information to a verdict or two.

Exact spelling, clarity of sentences and phrases, and appropriate reporting of quantities (proper units, important
statistics) are just as significant in an abstract as they are anywhere else.

O O O

Introduction:

The introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background
information to be capable of comprehending and calculating the purpose of your study without having to refer to other
works. The basis for the study should be offered. Give the most important references, but avoid making a comprehensive
appraisal of the topic. Describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the
reviewer will give no attention to your results. Speak in common terms about techniques used to explain the problem, if
needed, but do not present any particulars about the protocols here.
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The following approach can create a valuable beginning:

0 Explain the value (significance) of the study.

0 Defend the model—why did you employ this particular system or method? What is its compensation? Remark upon
its appropriateness from an abstract point of view as well as pointing out sensible reasons for using it.

0 Present a justification. State your particular theory(-ies) or aim(s), and describe the logic that led you to choose
them.

0 Briefly explain the study's tentative purpose and how it meets the declared objectives.

Approach:

Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job
is done. Sort out your thoughts; manufacture one key point for every section. If you make the four points listed above, you
will need at least four paragraphs. Present surrounding information only when it is necessary to support a situation. The
reviewer does not desire to read everything you know about a topic. Shape the theory specifically—do not take a broad
view.

As always, give awareness to spelling, simplicity, and correctness of sentences and phrases.
Procedures (methods and materials):

This part is supposed to be the easiest to carve if you have good skills. A soundly written procedures segment allows a
capable scientist to replicate your results. Present precise information about your supplies. The suppliers and clarity of
reagents can be helpful bits of information. Present methods in sequential order, but linked methodologies can be grouped
as a segment. Be concise when relating the protocols. Attempt to give the least amount of information that would permit
another capable scientist to replicate your outcome, but be cautious that vital information is integrated. The use of
subheadings is suggested and ought to be synchronized with the results section.

When a technique is used that has been well-described in another section, mention the specific item describing the way,
but draw the basic principle while stating the situation. The purpose is to show all particular resources and broad
procedures so that another person may use some or all of the methods in one more study or referee the scientific value of
your work. It is not to be a step-by-step report of the whole thing you did, nor is a methods section a set of orders.

Materials:
Materials may be reported in part of a section or else they may be recognized along with your measures.
Methods:

0 Report the method and not the particulars of each process that engaged the same methodology.

0 Describe the method entirely.

0 To be succinct, present methods under headings dedicated to specific dealings or groups of measures.

0 Simplify—detail how procedures were completed, not how they were performed on a particular day.

0 If well-known procedures were used, account for the procedure by name, possibly with a reference, and that's all.
Approach:

It is embarrassing to use vigorous voice when documenting methods without using first person, which would focus the
reviewer's interest on the researcher rather than the job. As a result, when writing up the methods, most authors use third
person passive voice.

Use standard style in this and every other part of the paper—avoid familiar lists, and use full sentences.
What to keep away from:

0 Resources and methods are not a set of information.
0 Skip all descriptive information and surroundings—save it for the argument.
0 Leave out information that is immaterial to a third party.
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Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part as entirely objective
details of the outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Use statistics and tables, if suitable, to
present consequences most efficiently.

You must clearly differentiate material which would usually be incorporated in a study editorial from any unprocessed data
or additional appendix matter that would not be available. In fact, such matters should not be submitted at all except if
requested by the instructor.

Content:

0 Sum up your conclusions in text and demonstrate them, if suitable, with figures and tables.

0 Inthe manuscript, explain each of your consequences, and point the reader to remarks that are most appropriate.

0 Present a background, such as by describing the question that was addressed by creation of an exacting study.

0 Explain results of control experiments and give remarks that are not accessible in a prescribed figure or table, if
appropriate.

0 Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or
manuscript.

What to stay away from:

0 Do not discuss or infer your outcome, report surrounding information, or try to explain anything.
0 Do notinclude raw data or intermediate calculations in a research manuscript.
0 Do not present similar data more than once.
0 A manuscript should complement any figures or tables, not duplicate information.
0 Never confuse figures with tables—there is a difference.
Approach:

As always, use past tense when you submit your results, and put the whole thing in a reasonable order.
Put figures and tables, appropriately numbered, in order at the end of the report.

If you desire, you may place your figures and tables properly within the text of your results section.
Figures and tables:

If you put figures and tables at the end of some details, make certain that they are visibly distinguished from any attached
appendix materials, such as raw facts. Whatever the position, each table must be titled, numbered one after the other, and
include a heading. All figures and tables must be divided from the text.

Discussion:

The discussion is expected to be the trickiest segment to write. A lot of papers submitted to the journal are discarded
based on problems with the discussion. There is no rule for how long an argument should be.

Position your understanding of the outcome visibly to lead the reviewer through your conclusions, and then finish the
paper with a summing up of the implications of the study. The purpose here is to offer an understanding of your results
and support all of your conclusions, using facts from your research and generally accepted information, if suitable. The
implication of results should be fully described.

Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact, you must explain
mechanisms that may account for the observation. If your results vary from your prospect, make clear why that may have
happened. If your results agree, then explain the theory that the proof supported. It is never suitable to just state that the
data approved the prospect, and let it drop at that. Make a decision as to whether each premise is supported or discarded
or if you cannot make a conclusion with assurance. Do not just dismiss a study or part of a study as "uncertain."
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Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results
that you have, and take care of the study as a finished work.

0 You may propose future guidelines, such as how an experiment might be personalized to accomplish a new idea.

0 Give details of all of your remarks as much as possible, focusing on mechanisms.

0 Make a decision as to whether the tentative design sufficiently addressed the theory and whether or not it was
correctly restricted. Try to present substitute explanations if they are sensible alternatives.

0 One piece of research will not counter an overall question, so maintain the large picture in mind. Where do you go
next? The best studies unlock new avenues of study. What questions remain?

0 Recommendations for detailed papers will offer supplementary suggestions.

Approach:

When you refer to information, differentiate data generated by your own studies from other available information. Present
work done by specific persons (including you) in past tense.

Describe generally acknowledged facts and main beliefs in present tense.

THE ADMINISTRATION RULES
Administration Rules to Be Strictly Followed before Submitting Your Research Paper to Global Journals Inc.

Please read the following rules and regulations carefully before submitting your research paper to Global Journals Inc. to
avoid rejection.

Segment draft and final research paper: You have to strictly follow the template of a research paper, failing which your
paper may get rejected. You are expected to write each part of the paper wholly on your own. The peer reviewers need to
identify your own perspective of the concepts in your own terms. Please do not extract straight from any other source, and
do not rephrase someone else's analysis. Do not allow anyone else to proofread your manuscript.

Written material: You may discuss this with your guides and key sources. Do not copy anyone else's paper, even if this is
only imitation, otherwise it will be rejected on the grounds of plagiarism, which is illegal. Various methods to avoid
plagiarism are strictly applied by us to every paper, and, if found guilty, you may be blacklisted, which could affect your
career adversely. To guard yourself and others from possible illegal use, please do not permit anyone to use or even read
your paper and file.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS

decision of Paper. This report will be the property of Global Journals.

Topics

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

XXI

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and
concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form
Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

No specific data with ambiguous
information
Above 250 words

Out of place depth and content,
hazy format

Incorrect  and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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