Divala Journal of Medicine

Volume 26, Issue 2, June 2024

DIM

Diyata Jowmal of Medicine

Published by College of Medicine - Diyala University of Digala - Diyala - Juag.
Editorial Board

Editor in Chief
Professor Dr. Nadhim Ghazal Noaman
PhD, MFPH in Community Medicine - Head of Family and Community Medicine Department - College of Medcine - University
of Diyala drnadhimg@yahoo.com

Editor Manager
Assistant Professor Dr. Anfal Shakir Motib
PhD in Molecular Biology — Department of Microbiology- College of Medicine - University of Diyala
anfal_shaker@yahoo.com

Editorial Board

Professor Dr. Ismail Ibrahim Latif

PhD in Clinical Immunity- College of Medicine - University of Diyala
ismail_6725@yahoo.com

Professor Dr. Ghanim Mustafa Al-Sheikh

PhD in Human Neurosciences - Imperial College London —~-UK
alsheikhg@gmail.com

Professor Dr. Karim Alwan Mohamed

PhD in Pathology and Forensic Medicine - Head of Pathology Unit -
Faculty of Medicine- SEGi University —Malaysia

jashamy@yahoo.com

Professor Dr. Talib Jawad Kadhum

PhD in Anatomy- College of Medicine - University of Diyala
talibjwd@yahoo.com

Professor Dr. Saad Muhmood Hussain Arraki

Board in Surgery — Newcastle University Medicine- Malaysia
Drsaad1961@gmail.com

Professor Dr. Jalil Ibrahim Alezzi

FICMS, DCH in Medicine pediatrics- College of Medicine - University of
Diyala

adil_alhusseiny@yahoo.com

Professor Dr. Amer Dawood Majeed

PhD in Medical Physics - College of Medicine -University of Diyala
amer_dmk@yahoo.com

Professor Dr. Zuhair Maroof Hussain

PhD in Biochemistry - College of Medicine - University of Diyala
zuhair@medicine.uodiyala.edu.iq

Professor Dr. Mehdi Shamkhi Gebir

Board in Pediatrics - College of Medicine - University of Diyala
meh_sh2000@yahoo.com

Professor Dr. Ahmed Mohamed Badheeb

Jordanian Board of Medical Oncology - Head of Medical Oncology
department at King Khalid Hospital - Najran-Saudi Arabia
abadheeb@moh.gov.sa

Professor Dr. Salwa Sh. Abdul-Wahid

PhD in Community Medicine - College of Medicine - University of
Diyala

s_sh_abdulwahid@yahoo.co.uk

Professor Dr. Salih Mahdi Salman

PhD in Organic Chemistry - College of Medicine - University of Diyala
salih@medicine.uodiyala.edu.iq

Professor Dr.Kamile Marakoglu

PhD in Family Medicine - College of Medicine - University of Selcuk-
Konya-Turkey

Professor Dr. Aydin beyatli

PhD in Ophtalmolojist Medicine- Ankara University- Turkey
aydinbeyatli@hotmail.com

Professor Dr. Marwan Salih Al-Nimer

PhD in Pharmacology and Therapeutics- College of Medicine - University
of Diyala

marwanalnimer@yahoo.com

Professor Dr. Ali Mohammed Batarfi

Board in Surgery- College of Medicine and Health, Sciences Roadstead-
Hadhramout- Yemen

ambatarfi@yahoo.com

Assistant Professor Dr.Mugdad Fuad Abdulkareem

Board in Surgery - College of Medicine-University of Diyala
mugdadfuad@yahoo.com

Assistant Professor Dr.Fayez Alghofaili

PhD in Medical Microbiology - College of Applied scinces -University of
Majmaah-Saudi Arabia

F.alghofaily@mu.edu.sa

Assistant Professor Dr.Melike Emiroglu

PhD in Child Health and Diseases- College of Medicine - University of
Selcuk-Konya-Turkey

mkeserl7@gmail.com

Dr. Omer Layth Qassid

FRCPath(UK) IFCAP(USA)- University of Leicester-Consultant
Histopathologist-The university hospitals of Leicester — United Kingdom
Omer.qgassid@uhl-tr.nhs.uk

Assistant Professor Dr. Mustafa Gheni Taher

PhD in Dentist- Oral and Maxillofacial Pathology- College of Medicine-
University of Diyala

gheny@uodiyala.edu.iq

Saad Ahmed Ali Jadoo Al-ezzi

PhD in Community Medicine - College of Medicine - University of Diyala
saadalezzi@uodiyala.edu.iq

DJM Design
Programmer. Marwa Raid Hameed
marwa@djm.uodiyala.edu.iq

Correspondence: DJM Office/ Medical College/ Diyala University/ PO Box (2) Baquba office/ Baquba/ Diyala/ Iraq.
E-mail: djm.diyala@yahoo.com , editor@djm.uodiyala.edu.iq



mailto:djm.diyala@yahoo.com
mailto:editor@djm.uodiyala.edu.iq
mailto:marwa@djm.uodiyala.edu.iq
mailto:aydinbeyatli@hotmail.com
mailto:marwanalnimer@yahoo.com
mailto:ambatarfi@yahoo.com
mailto:muqdadfuad@yahoo.com
mailto:F.alghofaily@mu.edu.sa
mailto:mkeser17@gmail.com
mailto:Omer.qassid@uhl-tr.nhs.uk
mailto:gheny@uodiyala.edu.iq
mailto:saadalezzi@uodiyala.edu.iq
mailto:ismail_6725@yahoo.com
mailto:alsheikhg@gmail.com
mailto:jashamy@yahoo.com
mailto:talibjwd@yahoo.com
mailto:Drsaad1961@gmail.com
mailto:adil_alhusseiny@yahoo.com
mailto:amer_dmk@yahoo.com
mailto:zuhair@medicine.uodiyala.edu.iq
mailto:meh_sh2000@yahoo.com
mailto:abadheeb@moh.gov.sa
mailto:s_sh_abdulwahid@yahoo.co.uk
mailto:salih@medicine.uodiyala.edu.iq
mailto:drnadhimg@yahoo.com
mailto:anfal_shaker@yahoo.com

Instruction to Authors

Papers are accepted on the understanding that the subject matter has not and
will not be submitted simultaneously to another journal. The following notes are

expected to be considered carefully in writing manuscripts:-

1- The manuscript including figures and tables should be submitted on line to
http://djm.uodiyala.edu.iq/index.php/djm/about/submissions Or as an attachment to
djm.diyala@yahoo.com

2- Manuscripts must be accompanied by a covering letter signed by all authors that
the paper has not been published and will not be submitted fo another journal if
accepted in the Iraqi Medical Journal.

3- The title page should include:

Title of the paper is in Arabic and English

Correct first name, middle name and family name of all authors in Arabic and English
as well as a maximum of two highest academic degrees for each author.

Name (s) and address (es) of the institution (s) where the work was carried out.

The name and address of the author responsible for correspondence together with
telephone number, fax number and e-mail address (if any).

4- Abstract for original articles should contain a structured abstract of not more
than 200 words in Arabic and English. Abstract heading include: background,
objectives, Methods, Results, and conclusions. Abstracts in Arabic and English of
review articles and case reports should be unstructured and of not more than 150
words.

5- Three to ten keywords should be provided on the same page as the abstract in
English and Arabic. As far as possible, the keywords should be selected from the
national library of medicine, medical subject headings.

6- The main text of the original article should be divided into section, each section

should be started on a new page after the title page:
I


http://djm.uodiyala.edu.iq/index.php/djm/about/submissions
mailto:djm.diyala@yahoo.com

e Introduction: is should state clearly the purpose and rationale of the study.

e Methods: should include selection of subjects, identification of the methods,
apparatus and chemicals used and include statistical analysis.

e Results: They presented in a logical sequence preferably with tables and
illustrations emphasizing in the text only the important observation.

o Discussion: it emphasizes new findings of the study, implications and reference
to other relevant studies.

e Acknowledgement: it is only to persons who have made substantive contribution
to the study.

e Conflict of interest:

e Source of Funding:

e Ethical Clearance:

e References: should be in the Vancouver style. They should appear in the text
by numbers in the order. List all authors when six or less; when seven or more,
list only first six and add et al. journal titles should be abbreviated in
accordance with Index Medicus. Examples of correct reference forms are
given as follows:

Al-Salihi AR, Hasson EH, Al-Azzawi HT. A short review of snakes in Iraq with

special reference to venomous snake bite and their treatment. Iraqi Med J 1987;

36:57-60.

Book chapter: Pen AS. Immunological features of myasthenia gravis. In: Aguayo

AJ, karapti G, editors. Topics in nerves and muscle research. 315" ed. Amsterdam:

Experta Medica; 1975. p. 123-32.

7- lllustration: Photographs unmounted on glossy paper should be provided with
magnification scale if appropriate. Lettering should be in either letraset or stencil of
comparable size. Illustration should be marked on the back with the figure number,
title of the paper and name (s) of the author (s) with soft pencil. All photographs,
graphs and diagrams should be referred fo as figures and should be numbered

consecutively in the text. The legends tfo illustration should be typed on a separate
Il



sheet. Tables should be numbered consecutively in the text in and each typed on a

separate sheet. Vertical lines normally will not be printed.

8- Measurements are preferably expressed in SI (standard international) units.

9- Authors are advised to follow the Webster's collegiate dictionary in spelling.

10- Articles and abstracts which written in Arabic should follow the unified medical
dictionary (council of Arab ministers of health/WHO/Arab medical union/ALESCO,
3™ edition)

11- Use only SI standard abbreviations in the title and abstract. The full term for
which the abbreviations stand should precede its first use the text.

12- After the manuscripts has been accepted for publication, authors are required
to supply the final version of the manuscript on CD IBM compatible disc in MS word
1997-2003 and more.

13- Page proof will be sent to the corresponding author for proof correction. Major
alterations from the text cannot be accepted.

14- Through sending the manuscripts, authors from outside Iraq are requested to
send upon acceptance of the paper, a publishing charge of 150 ID is required. For

authors from Iraq, the total charge is 120$ on sending the article.



Diyala Journal of Medicine Volume 26, Issue 2, June 2024

DIM
Diyata Jewmal of Medicine

No. Paper Title Page
1 Correlation Between the Thyroid Imaging Reporting and Data System and Bethesda System of Cytology in
Thyroid Nodule Evaluation 1-13
Jamal Omer Bahabara, Ahmed Salem Basabaa , Abeer Mohammed Bin Thalab, Sameer Yeslam Baothman |,
Mohammed Khamis Alakbary, Nabeel Salim Musiaan
2 Influence of Some Plant Extracts on Antifungal Properties, Hardness, and Peel Bond Strength of Heat-Cured
Denture Soft Liner 14-28
Ali Saad Ahmed |, Saif Saad Kamil , Rusul Saad Ahmed , Najatee Kamal Younus
3 Serum Ferritin Level as a Predictor for Intra Uterine Growth Restriction
Inaam Faisal Mohammed , Rukaia Hassan Abass, Taha Ahmed Ali, Maysaloon Khalaf Abbas 29-38
4 Clinical Manifestations of Runny nose among Patients Attending Bagubah Teaching Hospital
Qays Jaafar Khalaf, Ali Lafta Salman ,Mohammad Abdelmajid Al katatbeh, Sura Nabhan Hussein 39-47
5 Response Rate , Side Effect and Reduction in Tumor Size of Vinorelbine, Gemcitabine and Taxanes as First
Line Setting of Advanced Squamous Cell Carcinoma of the Lung 48-59
Shahbaa Ahmed AL Qadasi, Azhar Sabieh Al Zubaidi
6 Vitamin D3 Deficiency's Impact on Atrial Fibrillation in Hyperthyroidism Patients
Igbal Hanash Dhefer 60-68
7 The Relations Between High Body Mass Index and Breast Cancer Characteristics
Shwan Salam Marouf 69-79
8 The effect of gender and site on the condylar head measurements in Diyala
Hayder Mahdi Idan 80-89
9 Frequency and Associated Factors of Mask-Induced Acne among Healthcare Workers
Kholood Abbas Ali , Zainab Majeed Sgban 90-98
10 Evaluation the Efficacy of NB-UVB Treatment Alone in Comparison with Combination Therapy Of NB-UVB
and Oral Prednisolone in Treatment of Vitiligo 99-110
Yasir Abdullah Khamees Mohammed Al-Sammarraie
11 Histological and Histomorphometric Illustration the Endochondral Ossification of the Mandibular Angle
Defect Repair in Rats after Oral Stimulation with Bisphosphonate Treatment (an in vivo study) 111-124
Manar Abd Alrazaq Hassan, Ansam Mahdi Khalel , Asmaa A. Ajwad, Ali hakiem tawfieq
12 Dyslipidemia in insulin dependent diabetic children
Mehdi Shemkhi Jebr , Baraa Najm Abed , Huda Adnan Hussein 125-140
13 A Comparative Study Between Pemetrexed and Taxanes as First Line Treatment of Metastatic Lung
Adenocarcinoma 141-151
Sarmad Qahtan Al-Salihi , Azhar Sabieh Al Zubaidi
14 Revalence of Molar Incisor Hypomineralization among Primary School Children in Baguba City
Saif Esam Abdulla , Baydaa Hussein Awn 152-162
15 Mechanisms of Helicobacter pylori Resistance to Antibiotics
Asma Yahya Al-Jumaily , Sawsan Sajid Al-jubori 163-173




saDIM

OPEN ACCESS

Correspondence. Jamal Omer Bahabara

Email: j.bahabara@hu.edu.ye
Copyright: ©Authors, 2024, College of
Medicine, University of Diyala. This is an
open access article under the CC BY 4.0
license
(http://creativecommons.org/licenses/by/4.0/)
Website:
https://djm.uodiyala.edu.ig/index.php/djm

Received: 23 April 2024
Accepted: 5 June 2024
Published: 25 June 2024

ORIGINAL RESEARCH
Published: 25 June 2024

Diyala Journal of Medicine Doi: 10.26505/DIM.26028500423

Correlation Between the Thyroid
Imaging Reporting and Data
System and Bethesda System of
Cytology in Thyroid Nodule
Evaluation

Jamal Omer Bahabara ““'!, Ahmed Salem Basabaa'''? , Abeer
Mohammed Bin  Thalab®Sameer  Yeslam  Baothman?,
Mohammed Khamis Alakbary®, Nabeel Salim Musiaan®

L45Department of specialized surgery- college of medicine and health
sciences- Hadramout University - Mukalla- Hadramout - Yemen
2%Department of medicine- College of medicine and health sciences-
Hadramout University - Mukalla- Hadramout — Yemen

3Department of basic medical siences- college of medicine and health
sciences- Hadramout University - Mukalla- Hadramout — Yemen

Abstract
Background: Accurate diagnosis of thyroid nodules is important for
avoiding unnecessary surgeries and allowing timely treatment. Ultrasound
and fine needle aspiration cytology (FNAC) are the most commonly used
diagnostic procedures.
Objective: To correlate ultrasonography with the FNAC report findings
using the American College of Radiology Thyroid Imaging Reporting and
Data System (ACR TI-RADS) and the Bethesda System for Reporting
Thyroid Cytopathology (TBSRTC) in differentiating malignant from
benign thyroid nodules.
Patients and Methods: A prospective study conducted from January 2021
to January 2024 assessed 103 cases of thyroid nodules who underwent
ultrasound examination and fine needle aspiration. Ultrasonography
findings were analyzed and correlated with FNA cytology reports based on
ACR-TIRADS and BSRTC.
Results: Patients were predominantly female, n = 87 (84.4%). Most of the patients
were in the 31-40 year group (n = 55, 53.39%). Most of the patient nodules had
TIRADS 3 (n = 59, 57.28%), followed by TIRADS 2 (n = 20, 18.44%). When
comparing the ACR TI-RADS scoring system with the TBSRTC, the percentage of
malignancy for TR1, 2, 3, 4, and 5 was 0, 0, 1.6, 80, and 89%, respectively. In our
study, the overall sensitivity and specificity of the TIRADS score were 94.11% and
96.51%, respectively. PPV:84.21%; NPV: 98.80%; and accuracy: 96.11%. In
addition, there was a significant association between TIRADS and the Bethesda
system of classification (P < 0.001).
Conclusion: ACR-TIRADS scoring is highly sensitive and accurate for
diagnosing thyroid malignant nodules. It is a sensitive tool and could be
used alone to determine the nature of thyroid nodules.
Keywords: Thyroid malignancies, Ultrasonography, Yemen
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Introduction

Thyroid nodule is a common medical
problem with about 5 % of population had a
nodule on clinical examination and about 50
to 67 % of those underwent ultrasound [1].
Elderly patients are more prone to thyroid
malignancies, and males are at more risk,
although nodules are more common in
females [2]. Approximately 5-15% of
patients with thyroid nodules has thyroid
cancer [3]. The prevalence of thyroid cancer
among patients with thyroid nodules in the
Arab world varies and reported to be 10.5%
in Jordan [4], 5% in Saudi Arabia in one
study [5] and 10.4% in another [6] and 14.9%
in Diyala, Irag [7]. In Yemen, the prevalence
of thyroid cancer was 17.7% of patients with
goiter in one study [8] and in another study;
its prevalence was higher than other Middle
Eastern countries with a higher rate of
follicular thyroid cancer than that in other
published data in one study [9]. Ultrasound is
an important imaging tool for discovering
and assessing a thyroid lesion. More
importantly, ultrasound can be combined
with  FNAC to enhance the diagnostic
accuracy in the differentiation of benign from
malignant nodules [10]. Neck ultrasound
remains the most widely used technique for
discovering nodules, and sonographic
features  like  margins, calcifications,
echogenicity, and vascularity are used to
determine the potential risk of malignant
nodules. However, US an operator-dependent
method, so its use is limited by the technical
skill of the operator [11]. TIRADS
classification is an ultrasound-based scoring
system that allows for a precise selection of a
nodule to be aspirated, avoiding unnecessary
surgery [12]. This system eases the cross-talk
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between radiologists and endocrinologists
worldwide.

FNAC is a crucial technique in determining
the need and extent of surgery. FNAC should
be reported in a uniform system among
pathologists to pave the road for physicians
to make a clear decision [13]. FNAC
provides a reliable, cost-effective and robust
diagnostic outcome; so, it is the gold standard
for diagnosing thyroid nodules [14]. FNA has
high  sensitivity and  specificity in
differentiation malignant from benign thyroid
lesions. However, it is nondiagnostic in 2—
16% of cases and indeterminate in a further
5-20% [15]. Reporting of FNA cytology has
improved in the past 10 years with the
introduction of classification schemes in
order to standardize terminology, to facilitate
communication among cytopathologists,
endocrinologists and surgeons, and to
provide the malignancy risk for specific
diagnostic categories [15].

The Bethesda System for Reporting
Thyroid Cytopathology (BSRTC) contains
six categories for reporting FNAC. It was
developed in 2010 and revised in 2017, and is
now widely used as a diagnostic tool in
thyroid pathology [16]. TBSRTC has been
widely adopted in the United States and in
many places worldwide and has been
endorsed by the American Thyroid
Association  [17]. It has  improved
communication and provided a uniform
template for sharing data among investigators
[16].

The aim of the work is to To the best of our
knowledge, there is no study comparing
TIRADS with BSRTC in our country, so we
decided to conduct a study among Yemeni

June 2024 ,Volume 26, Issue 2
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patients referred for US-guided FNA of
thyroid masses.
Patients and Methods

This study was an analytical, prospective
study conducted in the Bahabara medical
radiology center in Mukalla city, Yemen,
between January 2021 and January 2024. 103
subjects with thyroid mass were included in
the study; these subjects were referred from
outpatient's clinics to the center for thyroid
ultrasound and FNAC.
Thyroid ultrasound

Conventional thyroid ultrasound and color
Doppler were done while the patients were in
a supine position, and a probe with a
frequency of 12 MHz was used. An
experienced radiologist who had more than a

decade of experience in the thyroid field
performed ultrasonography.
Image analysis

Each nodule was assessed for characteristic
features like microcalcification, margins,
echogenicity, composition, and shape.
Cervical lymph nodes were examined as
well. According to ACR TI-RADS, thyroid
nodules are categorized as benign, minimally
suspicious, moderately suspicious, or highly
suspicious for malignancy. Figure 1 shows
the characteristic features used to calculate
the TIRADS score, which are interpreted as
follows: the higher the number of points, the
more suspicious for malignancy. TIRADS
scores 1 to 3 were considered benign, while
other scores were considered positive for
malignancy [18].

ACR TI-RADS
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Figure (1): TIRADS categories of thyroid nodules and size of nodule threshold to perform FNA [18].

June 2024 ,Volume 26, Issue 2


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1092/version/1065

32DM

Diyala Journal of Medicine

ORIGINAL RESEARCH
Published: 25 June 2024
Doi: 10.26505/DJM.26028500423

Ultrasound-guided FNAC of nodules

FNA was performed following a standard
technique by a needle of 23-gauge and
freehand technique under US guidance. The
same highly expert pathologist did the
histopathological ~ evaluation, and the
cytological findings of every patient were
classified according to the 2017 BSRTC [19],

every single patient after giving him the
cytopathology report was ordered to go to the
doctor who asked for FNAC; in turn, he took
a copy of the report and send it back to the
corresponding  author, who correlated
between the patient's report and the ACR TI-
RADS system Table (1).

Table (1): The Bethesda System for Reporting Thyroid Cytopathology 2017

Category Meaning

I Non-diagnostic or unsatisfactory

I Benign

i Atypia/follicular lesion of undetermined significance

v Follicular neoplasm or suspicious for follicular neoplasm
V Suspicious for malignancy

VI Malignant

Adapted from ref 8

Statistical Analysis

The statistical package for social sciences
(SPSS version 25) was used to summarize
the data numerically (mean, standard
deviation, and median) and graphically
(frequency tables and graphics). Sensitivity,
specificity, positive predictive value (PPV),
and negative predictive value (NPV) of ACR
TI-RADS were calculated for US findings

based on FNAC results.
considered significant for all
analyses.
Results

In this study, most of the patients were
female, 84.4% (n=87). Most of the patients
were in the age group of 31-40 years
(53.39%; n = 55), ranging from 17 — 54 years
Figure (2) and Table (2).

P<0.05 was
statistical

H male
H female

Figure (2): Gender distribution of the participants.

June 2024 ,Volume 26, Issue 2


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1092/version/1065

saDIM

Diyala Journal of Medicine

ORIGINAL RESEARCH
Published: 25 June 2024
Doi: 10.26505/DJM.26028500423

Table (2): Showing the age groups of the participants.

Age Number of patients %
<30y 15 14.56%
31-40 55 53.39%
41-50 36 34.95%
>51 7 6.79%

The size of the nodules in our study ranged
from 7 mm to 48 mm. solid or almost solid
constituted about 57.7% (n=56), the
majority of them were wider than tall
(93.20%; n=96), and had smooth margins of

89.3% (n=92). About echogenicity, 78.64%
(n=81) were hyperechoic or isoechoic, and
79.11% (n=82) had no echogenic foci Table

(©)

Table (3): Ultrasound features of thyroid nodules based on ACR TI-RADS.

ACR-TIRADS based on Number (103) %
Composition
Cystic/almost completely cystic 5 4.85
Spongiform 0 00
Mixed cystic and solid 42 40.7
Solid/ almost solid 56 57.7
Shape
Wider than tall 96 93.20
Taller than wide 7 6.79
Echogenicity
Anechoic 5 4.85
Hyperechoic or isoechoic 81 78.64
Hypoechoic 14 13.59
Very hypoechoic 3 291
Margins
Smooth 92 89.3
Il defined 6 89.32
Lobulated/ irregular 5 4.85
Extra thyroid extension 0 0
Echogenic foci
None/ large comet tail artifact 82 79.61
Macro calcification 9 8.73
Peripheral calcifications 3 291
Punctate echogenic foci 9 8.73

The category TR3 was the most common
among our patients (57.28%; n = 59),

followed by TR2 (19.42%; n = 20), and TR1
was the least frequent one Table (4).
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Table (4): ACR TI-RADS for sex of patients.

TI-RADS n % MALE FEMALE
T1 5 4.85% 0 5
T2 20 19.42% 3 17
T3 59 57.28% 7 52
T4 10 9.71% 5 5
T5 9 8.74% 1 8
Total 103 100% 16 87

Regarding the correlation between ACR TI-
RADS and the Bethesda system of thyroid
classification scores, we found a moderate
correlation (r=0.577). This means that the 5
TIRADS 1 and 20 TIRADS 2 nodules in
particular were benign nodules. Regarding
the nodules in TIRADS 3, only one was
labeled suspicious for follicular neoplasm
(Bethesda classification 4), while the
remaining 58 nodules were in Bethesda Il
and 1. The percentage of malignant nodules

frequency of malignant nodules was higher in
nodules with TIRADS scores 4 and 5. The
higher the TIRADS classification score, the
higher the percentage of malignancy among
nodules; TIRADS 4 and 5 carried the highest
percentages (80 and 89%, respectively). The
comparison between the ACR TI-RADS
classification and the TBSRTC demonstrated
that the percentage of malignancy for TR1, 2,
3, 4, and 5 was 0, 0, 1.6, 80, and 89%,
respectively Table (5).

in our study was 16.5% (n = 17), and the

Table (5): Thyroid Imaging Reporting and Data System (TI-RADS) and Bethesda Correlation.

ACR-TIRADS BETHESDA system of thyroid classification

categorization | | I v Vv VI Total n (%) | % of malignancy
TIRADS 1 1 4 0 |o 0 0 5(4.8%) 0

TIRADS 2 1 19 0 |o 0 0 20(19.41%) | 0

TIRADS 3 0 58 0 |1 0 0 59(57.28%) | 1.6%

TIRADS 4 0 2 0 |1 6 1 10(9.70%) | 80%

TIRADS 5 0 1 0 |o 0 8 9(8.73%) | 89%

Total n (%) 2(1.9%) | 84(81.6%) |0 | 2(1.9%) | 6(5.8%) | 9(5.8%) | 103(100%)

The sensitivity and specificity of ACR TI-
RADS calculated based on FNAC results
were 94.11% and 96.51%, respectively, while
the positive and negative predictive values
were 84.21% and 98.8%, respectively.

Furthermore, the positive likelihood ratio was
19.62%, the negative likelihood ratio was
0.0585%, and the accuracy was 96.11%
Table (6).
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Table (6): TIRADS classification versus FNAC results cross-tabulation.

TIRADS classification FNA RESULTS
Positive | Negative
positive
count 16,(a)true positive 3,false positive(b) 19
% of total 15.53% 2.91% 18.44%
negative
Count 1 false negative(c) 83true negative(d) 84
% of total 0.97% 80.58% 81.55%
total
Count 17 86 103
%of total 16.5% 83.50% 100%
In our study, the association between predominant category; this was in contrast to

TIRADS and the Bethesda system of
classification was statistically significant (P <
0.001).
Discussion

Thyroid ultrasound is an important, non-
invasive technique to determine the nature of
thyroid nodules, as there is no sensitive
sonographic feature to delineate benign from
malignant lesions; ACR-TIRADS was
proposed for this task [20]. Our study
revealed that female patients were
predominant (84.4%) with an average age of
late thirties (38y). This is in line with
previous studies [21,22, 23], in which the
prevalence of thyroid nodules in females was
86%. This could be attributed to sex
hormonal influences in females [24]. Our
study has shown malignancy risk of 0%, 0%,
1.6%, 80%, and 89%, respectively, for
TIRADS categories 1, 2, 3, 4, and 5, which is
in line with previous studies [20, 25]. In this
study, the sensitivity of TIRADS to discover
malignant nodules was 80% and 89% for
TIRADS 4 and 5, respectively; this is
supported by other validation studies carried
out by Horvath et al, Zhang et al, and Xu [26,
27,28]. In our study, TIRADS 3 was the most

an Indian study that found TIRADS 2 to be
the most prevalent [29]. In spite of this
difference between the studies in categorizing
thyroid nodules, benign thyroid nodules are
still the most prevalent. We demonstrated
that nodules in the ACR TI-RADS 3 category
had the highest negative predictive value
(NPV). This was in line with an earlier study
that discovered ACR TI-RADS scores of four
or greater had the highest NPV [30]. This
might explain the lower malignancy rate in
TR3, as individual features like the
hyperechoic or isoechoic nature of the nodule
are not included as possible features to
predict malignancy in the TIRADS system.
In our study, the sensitivity of a fine needle
aspiration biopsy was 94.11%, which was
comparable with the previous studies, but the
specificity was 96.51%, which was higher
than most of the published series [31-37]. On
the other hand, the accuracy of TIRADS in
our study was 96.11%, which was higher
than what was determined by Nighat
(76.1%.) [38], Colakoglu, and Deniz (73.6%)
[39]. The reason for the high accuracy in our
study is possibly because of the high PPV
and NPV. Our study revealed that all patients
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with Bethesda 1 had benign nodules; this was
compatible with several previous studies [40-
44]. In our study, 1.9% of patients were
classified as Bethesda I, of which all their
histopathology reports were benign; this was
similar to Cibas [19]. Our study
demonstrated a strong positive correlation
between the Bethesda scoring system and the
ACR TI-RADS; our finding was supported
by several studies [40-44].
Limitations of the study

The small sample size and using
cytopathology results despite their false
negative results as a standard reference for
comparison are the main limitations of our
study.
Conclusions

TI-RADS classification is an important tool
in the evaluation of thyroid nodules; it can be
used to decide whether FNA is necessary or
not. The TIRADS score has high diagnostic
accuracy in comparison to the BSRTC.
However, further large studies, including
those at other centers, are necessary to prove
the results of this study.
Recommendations

We do recommend using ACR-TIRADS as
an indicator of whether to do FNA or not for
thyroid nodules in our community.
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Abstract
Background: Soft liners in dentures play a crucial role in enhancing
patient comfort and preventing tissue irritation especially for patients with
resorbed ridges. However, microbial colonization presents a challenge to
their long-term effectiveness, particularly Candida albicans, leading to
conditions like denture-induced stomatitis.
Objective: To evaluate the antimicrobial efficacy and mechanical
properties of heat cured soft liners incorporating plant extracts from Olea
europaea and Ficus carcia, individually and synergistically.
Patients and Methods: Extracts were obtained through Soxhlet
extraction, and their antimicrobial activity against Candida albicans was
determined using the broth microdilution method. Soft liner specimens
were prepared with varying concentrations of the extracts and subjected to
disk diffusion tests, shore A hardness measurements, and peel bond
strength tests. Statistical analysis involved the use of one-way ANOVA
and Dunnett tests.
Results: Results demonstrated significant antimicrobial activity, with the
synergistic mixture exhibiting the highest inhibition zone against Candida
albicans. Moreover, the addition of such extracts led to increased shore A
hardness, with the highest levels recorded for synergistic groups. The
extracts also displayed a significant decrease in peel bond strength,
indicating potential challenges in adhesive properties. These findings suggest
that while individual extracts show promise in antimicrobial efficacy and
mechanical reinforcement of soft liners, their combination may lead to
compromised adhesive properties.
Conclusion: The study contributes valuable insights into the development
of antimicrobial soft liners reinforced with Olea europaea and Ficus carcia
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extracts, advancing dental materials towards improved patient outcomes

and enhanced oral health.

Keywords: Soft liner, Olea europaea, Ficus carcia, Disk diffusion,

Compressive strengt

Introduction

Natural rubbers have been used in
dentistry since 1869, with Twichell creating
the earliest denture soft liners. Since then,
advancements in dental materials have led to
various soft liner types, each with specific
advantages and disadvantages [1]. Denture
base poor adaptation to the underlining
tissues frequently due to bone resorption can
lead to problems to patients, such problems
can be controlled by the use of relined
dentures [2]. In general, soft liners are useful
over the hard denture bearing areas to help
patients suffering from irritation during
wearing of complete and partial dentures to
act as a cushion that can absorb the load
created by the masticatory forces, reduces the
traumatic effects of occlusal forces, and
spread these forces in equal manner and
makes the patient more comfortable [3].

The colonization of microbes in the soft
lining material is one of the serious problems
that affects the long-term efficacy of the
material, the most common clinical condition
associated with this problem is denture-
induced stomatitis which mainly caused by
C. albicans which is the most common fungi
responsible for oral infections [4]. Olea
europaea and Ficus carcia are noted for their
therapeutic properties, with chemical analysis
revealing the presence of various bioactive
compounds such as saponins, tannins, silica,
resin, trimethylamine, alkaloids, and phenols
[5]. Each of these constituents exhibits
distinct pharmacological effects attributable
to their chemical nature [6].

h.

Olea europaea, frequently recognized as the
olive tree and it is native to, Asia and Africa,
and Mediterranean Europe displays different
amounts of oleuropein OL, hydroxytyrosol
HT, verbascoside, apigenin-7-glucoside, and
luteolin-7-glucoside in the leaf extracts. OL
and HT have been recognized for their
antioxidant and antimicrobial characteristics
[7]. Both belong to the Oleaceae family,
Ficus carcia is one of the oldest cultivated
fruits globally. Phytochemical analyses of F.
Carcia leaves have unveiled a plethora of
bioactive compounds, including phenols,
flavonoids, tannins, alkaloids, and saponins
[8]. These compounds contribute to the
reported  antioxidant, anti-inflammatory,
antiviral, and antimicrobial activities of Ficus
carcia [9].

Phytotherapy which revolves around the
beneficial uses of medicinal herbs and
synergistic relations of such plant extracts an
give several advantages. These include
mitigating undesirable effects, enhancing the
efficacy and bioavailability of active agents,
and potentially enabling therapeutic effects
with lower dosages compared to individual
synthetic materials [10]. Additionally,
research has demonstrated that incorporating
extracts from Olea europaea and Ficus carcia
into glass ionomer cement can augment
antimicrobial effects [8].

Patients and Methods

Preparation of Two-Plant Extract Mixture
Extracts from Ficus carcia and Olea europaea
plants were obtained separately. Each plant
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was washed, dried, and ground into powder.
These powders were then added to the
thimble of a Soxhlet extractor (Carl Roth
GmbH +Co. KG, Karlsruhe, Germany). Ethyl
alcohol (70%) was used as solvent for
extraction over several hours. The resulting
extracts from each plant were filtered (JIAO
JIE, China) and proportioned to create a
mixture. This mixture underwent ethanol
removal using a rotary evaporator, resulting
in a crude mix stored in a closed flask at 4°C
until further use [11].

Isolation and Identification of Candida
albicans

Candida albicans specimens were taken
from the oral cavity of four male patient aged
between 60 to 65 years old, complete denture
wearers, who attended the Collage of
Dentistry/ University of Baghdad with signs
and symptoms of denture stomatitis, the
procedure was accomplished by using sterile
cotton swab and gentle rubbing of the intra-
oral lesion. Plates were then incubated for 48
h at 37 °C in the incubator. Following which,
the cultured plates were preserved in a
refrigerator at 4°C for further investigations
and tests [12].

The method used to identify Candida was
through the morphology of their colonies. In
sabouraud dextrose agar medium, the
Candidal colonies appear as convex, smooth,
creamy and pasty [13]

Minimal Inhibitory Concentration (MIC)

The broth microdilution method was
utilized to estimate the Minimum Inhibitory
Concentration (MIC) against Candida
albicans, a fungal pathogen. Sabouraud
dextrose broth was employed as the selective
medium for Candida growth. Inoculum
preparation involved culturing Candida
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albicans to a specific cell density,
standardized visually using the McFarland
standard value of 2. A microdilution plate
was prepared with 12 rows of wells. Aqueous
extract of Olea europaea and Sabouraud
dextrose broth were added to wells 2 through
11, followed by Candida albicans inoculum,
resulting in two-fold serial dilutions ranging
from 0.032 mg/mL to 16.384 mg/mL. Well
12 served as the negative control, while well
1 acted as the positive control. After 24 hours
of incubation in an incubator (Memmert,
Germany) at 30°C, MIC was determined by
the absence of visible fungal growth,
observed as a loss of turbidity compared to
the positive control wells. This methodology
was similarly applied for determining the
MIC of Ficus carcia and synergistic mixtures
against Candida albicans [14]. 1 MIC Olea
europaea and 1 MIC Ficus carcia were
selected. Two synergistic mixtures (1 MIC +
1 MIC, 2 MIC + 2 MIC Olea europaea and
Ficus carcia respectively) extracts were
chosen based on their minimum inhibitory
concentration (MIC) values.
Preparation of Test Specimens

One hundred fifty soft liner (Vertex, Italy)
specimens were divided into three groups
based on the tests to be conducted (Disk
diffusion test, shore A hardness, and peel
bond strength). Each group was further
subdivided into five groups depending on the
type of additive material. Plastic disc models
were prepared using AutoCAD software and
laser cutting machine (JL-1612, Jinan Link
Manufacture and Trading Co., Ltd., China).
For disk diffusion test 50 plastic discs
measuring 10 mm in diameter and 3.0 mm in
thickness [15], and for Shore A hardness 50
disc-shaped plastic discs measuring 35 mm in
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diameter and 6 mm thickness [16]. The
plastic patterns were invested in addition
silicone and after setting of silicone they
were coated with separating medium
(Shanghai new century dental material Co.,
Ltd, China), filled with dental stone in the
lower flask half. After setting, it was coated
again, and the upper flask half was added.
Left to set, after an hour, the flask was
opened, and the patterns were removed to
create mold spaces.

Heat cured acrylic soft liner is available as
powder and liquid; according to the
manufacturer instructions mixing ratio of
volume/parts by weight is ImL liquid to 1.2
g of powder.

The specimens were divided into five
groups (n=10 specimens per group): Control
group (Group 1) without any additive, MIC
Olea europaea (Group 2) prepared by adding
4.096 mg/mL of Olea europaea aqueous
extracts per ml of monomer, 1 MIC Ficus
carcia (Group 3) prepared by adding 2.048
mg/ml of Ficus carcia aqueous extracts per
ml of monomer, Synergistic group (Group 4)
prepared by adding 4.096 mg/ml of Olea
europaea aqueous extracts and 2.048 mg/ml
of Ficus carcia aqueous extracts per ml of
monomer, and Synergistic group (Group 5)
prepared by adding 8.192 mg/ml of Olea
europaea aqueous extracts and 4.096 mg/ml
of Ficus carcia aqueous extracts per ml of
monomer. An electronic balance (Worner lab
with 0.001 accuracy) was used.

The monomer and extracts (Olea europaea,
Ficus carcia, and synergistic mixtures) were
added to a glass container and sonicated to
disperse particles. This mixture was then
combined with soft liner powder to prevent
particle accumulation and maintain the
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proper ratio. Once the soft liner reached the
dough stage, it was loaded into silicone
molds and pressed to ensure even
distribution. The molds were then placed
under hydraulic pressure to remove excess
material and achieve uniformity. Afterward,
excess material was removed, and the molds
were left to dry, followed by securing the
flask with a hydraulic press and immersion in
a water bath for curing. The curing process
involved heating the flasks in a digital water
bath at 70°C for 90 minutes, then at 100°C
for 30 minutes. After curing, the flasks were
cooled gradually, and the specimens were
removed, finished using sharp blades and
silicon polishing bur. The specimens were
conditioned in distilled water at 37 C for 48
hrs. according to ADA specification No.12
(1999).

For peel bond test, 50 Specimens (Acrylic
part and soft-liner part) were prepared
according to ASTM D903-93 specifications.
Flasks made from stainless steel plates with
holes were fabricated. The flask consists of
four plates, two of them 5 mm in thickness
were used as a cover, while the others 2 mm
in thickness contain holes inside them, one
for soft liner and the second for acrylic with
the dimension mentioned above for each
material. Two stainless steel plates one
contains holes measuring 100 x 10 x 2 mm
for acrylic resin, and the other contains holes
measuring 150 x 10 x 2 mm for soft liner
were fabricated. Heat-cured acrylic resin
specimens were fabricated according to the
manufacturer. Before packing the soft liner, a
part of the acrylic specimen surface of all
specimens was wrapped with tinfoil (Figure
1) to guarantee that just 70 mm length of the
soft liner is bonded, and the remaining length
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is unbonded [5]. Soft liner specimens were
prepared by packing soft liner material into
the hollow space designed for soft liner. The

|

specimens were then cured and finished as
previously mentioned.

Figure (1): Acrylic specimens covered by tin foil inside the metal flask.

Disc Diffusion test

Sabouraud dextrose agar (Oxoid, England)
was prepared according to manufacturer
instructions and poured into sterile petri
dishes. The disc diffusion method, following
WHO recommendations, was utilized to
assess the antifungal effects of Olea
europaea, Ficus carcia, and their synergistic
mixtures incorporated into soft lining
material specimens. preparation of fungal
suspension was performed after checking the
purity of tested yeast; the isolates with 18-24
hrs were transferred to 5ml physiological
solution then mixed well to prepare a
homogenous yeast suspension with a
turbidity equivalent to no. 2 McFarland
respectively by using a Densichek instrument
(17). Subsequently, a sterile cotton swab was
used to inoculate a small portion of the
fungal suspension and evenly spread it on the
surface of Sabouraud dextrose agar medium
by streaking. The inoculated plates were then
allowed to dry for 10 minutes. Following
this, the specimen discs were carefully
inserted onto the agar using sterile forceps
and pressed gently to ensure proper contact

with the agar surface. Finally, the plates were
inverted and incubated for 18-24 hours at 30
°C. Inhibition zones were then measured
using a scale in millimeters [18].
Shore A Hardness Test

Soft denture lining specimens measured
using a shore A durometer device (Ezitown,
China). Readings were taken from five
different points on each sample. The mean of
these five readings was calculated as the
hardness value for the specimen.
Peel Bond Strength Test Specimens

The peel bond strength test, per ASTM
D903-93, used an Instron testing device
(LAYREE, China) at a 180° angle and 152
mm/min speed (Figure 2). The non-relined
part of acrylic resin was secured on the upper
clamp, while the free soft liner was secured
in the lower clamp (grip 25mm). Specimen
alignment was ensured using an alignment
plate.
Peel bond strength (N/mm) was determined
by the following equation [19]:
Peel strength = average load / width of the
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Figure (2): Peel bond strength test.

Statistical Analysis

Statistical Analysis involved the use of
SPSS version 26. One way ANOVA and
Dunnett post hoc test at significance level of
P=0.05 were conducted to determine the
difference between groups. P<0.05 was
considered significant while P<0.01 was
considered highly significant [20].

Results

Candida albicans appearance on sabouraud
dextrose agar medium is presented in (Figure
3). MIC determination using a disposable
sterile plastic contains 96 well, well 12
served as the negative control, while well 1
acted as the positive control as presented in
Figure (4).

Figure (3): Candida albicans on sabouraud dextrose agar medium to be incubated for 48h at 37 °C.
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Figure (4): Minimum inhibitory concentration (MIC) determination using a plastic container that
contains 96 wells.

Disk diffusion test 4 while the lowest value was for group 2
The higher mean value for inhibition zone  Figure (5). Group 1 was not included because
was recorded for group 5 followed by group  no inhibition zone was recorded Table (1).

Figure (5): Effect of Ficus carcia and Olea europaea extracts on Candida albicans measured by the
diameter of the inhibition zone £ Standard Error (mm) using disk diffusion test; A, Group 2. B, Group 3.
C, Group 4. D, Group 5.

Table (1): Effect of Ficus Carcia and Olea europaea extracts on Candida albicans measured by the
diameter of the inhibition zone + Standard Error (mm).

Disk diffusion test (mm) ANOVA
Group Min Max Mean +SD F P value
Group 2 4.52 4.79 4.6390 | .02838
Group 3 6.61 7.60 7.1050 | .10532
Group 4 10.85 11.60 | 11.2650 | .08747 1940.239 000
Group 5 12.61 13.60 | 13.1050 | .10532
Levene statistics=5.135, p value=0.005 HS

Dunnett’s post hoc was used to determine the ~ highly  significant differences (P<0.01)
differences between the groups. There were  between all the groups Table (2).

20 June 2024 ,Volume 26, Issue 2


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1093/version/1066

ORIGINAL RESEARCH
Published: 25 June 2024

Diya|a Journal of Medicine Doi: 10.26505/DJM.26028440415

Table (2): Dunnett’s post hoc test for disk diffusion test.

()] () Std. Error Sig.
Group 3 .10907 .000

Group 2 Group 4 .09196 .000
Group 5 .10907 .000

Group 4 .13691 .000

Group 3 Group 5 14894 2000
Group 4 Group 5 13691 .000

Shore A hardness
The higher mean value for hardness was  group3, and group 2, while the lowest value
recorded for group 5 followed by group 4, was for group 1 Table (3).

Table (3): Effect of Ficus Carcia and Olea europaea extracts on shore A hardness.

Shore A hardness ANOVA
Group Min Max Mean +SD F P value
Group 1 41.61 42.28 41,9440 | .22352
Group 2 42.68 43.61 43.1210 | .32354
Group 3 43.78 44.77 44.2750 | .33304 | 644.961 .000
Group 4 44.71 45.70 45.2050 .33304
Group 5 47.72 47.75 47.7336 .00892
Levene statistics=7.374, p value=0.000 HS

Dunnett’s post hoc revealed highly
significant differences between all the groups
(P<0.01) Table (4).
Table (4): Dunnett’s post hoc test for shore A hardness.

()] ) Std. Error Sig.
Group 2 12435 .000

Group 3 12684 .000

Group 1 Group 4 12684 2000
Group 5 .07074 .000

Group 3 .14683 .000

Group 2 Group 4 .14683 .000
Group 5 .10235 .000

Group 4 .14894 .000

Group 3 Group 5 10535 000
Group 4 Group 5 .10535 .000

Peel bond strength The lowest peel strength
value was for group 5 and the highest was for
group 1 Table (5).
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Table (5): Effect of Ficus Carcia and Olea europaea extracts on peel bond strength between soft liner
and acrylic measured in (N/mm).

Peel bond strength (N/mm) ANOVA
Group Min Max Mean +SD F P value
Group 1 3.55 3.75 3.6340 .06653
Group 2 3.02 3.20 3.1100 .06055
Group 3 2.65 2.83 2.7400 .06055 | 373.678 .000
Group 4 2.15 2.76 2.5130 .19945
Group 5 1.87 2.02 1.9360 .05254
Levene statistics=7.860, p value=0.000 HS

There was a highly significant difference
between all groups (P<0.01) except between

group 4 and group 3 which was significant
(P<0.05) Table (6).

Table (6): Dunnett’s post hoc test for peel bond strength.

Discussion

() )] Std. Error Sig.
Group 2 .02845 .000

Group 3 .02845 .000

Group 1 Group 4 06649 000
Group 5 .02681 .000

Group 3 .02708 .000

Group 2 Group 4 .06591 .000
Group 5 .02535 .000

Group 4 .06591 .048

Group 3 Group 5 02535 000
Group 4 Group 5 .06522 .000

involved in metabolic processes, impairing

Olea europaea contains several phenolic
oleuropein,

compounds,
hydroxytyrosol,

notably
and

tyrosol.

These

compounds have been extensively studied for
their antimicrobial properties, including
antifungal activity against Candida albicans
such as disruption of cell membranes.
Phenolic compounds can disrupt the integrity
of fungal cell membranes by interacting with
membrane lipids and proteins.  This
disruption leads to leakage of intracellular
components and ultimately cell death [20]. In
addition, these phenolic compounds such as
oleuropein can inhibit key fungal enzymes

fungal growth and proliferation. Oleuropein
belongs to secoiridoids [22]. The precise
enzyme that oleuropein can inhibit its activity
in fungi is known as [-glucosidase. This
enzyme involved in the hydrolysis of -
glucosidic bonds, that are present in various
substrates. In fungi, P-glucosidases has
critical activities in the metabolism of
carbohydrates which includes the breakdown
of complex carbohydrates structures into
simple sugar that can be used by the fungus
to produce energy. By inhibiting pB-
glucosidase, oleuropein can interfere with the
ability of fungus to utilize carbohydrates,

22
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thus preventing the growth and proliferation
[23].

Ficus carcia, similar to olive extract,
encompasses compounds such as chlorogenic
acid, quercetin, and rutin, these have strong
antimicrobial and antioxidant characteristics
[24]. Chlorogenic acid can prevent fungal
proliferation by interfering with the function
and organization of the phospholipid bilayer
of the fungal cell membrane. The
hydrophobicity of chlorogenic acid enables it
to intercalate inside the lipid bilayer, this in
turn can lead to changes in the permeability
of fungal cell membrane. Also, it prevents
vital fungal enzymes involved in metabolic
functions, for example glycolysis and the
tricarboxylic acid cycle, by adhering to the
active sites [25]. In addition, it can generate
reactive oxygen species inside the fungal cell,
such as superoxide radicals and hydrogen
peroxide that can damage cellular elements
such as proteins, lipids, and DNA [26].

Another flavonoid abundant in various
plant sources is quercetin, which exhibits
comprehensive antifungal mechanisms. It
inhibits ~ fungal enzyme activity by
interrupting  key  metabolic  pathways
necessary for growth and survival. Such
interference can disrupt processes like
glycolysis or nucleic acid synthesis,
preventing fungal proliferation. Quercetin
also  impacts  mitochondrial  function,
preventing energy production and metabolic
homeostasis. Such disruption of
mitochondrial ~ activity  promotes  cell
dysfunction and ultimate fungal death [27].
Furthermore, quercetin induces oxidative
stress by generating reactive oxygen species
within the fungal cell [28]. Also, rutin has
been reported to modulate virulence factors
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of Candida albicans, such as adhesion,
filamentation, and biofilm formation, thereby
attenuating its pathogenicity [26].

The synergistic effects observed with the
combination of Olea europaea and Ficus
carcia extracts, especially after increasing the
MIC of the two extracts, can be attributed to
the through complementary mechanisms,
with phenolic compounds in olive extract
disrupting fungal cell membranes while
quercetin and chlorogenic acid in Ficus
carcia target different metabolic pathways
within the fungal cell, leading to a broader
spectrum of antifungal action [26, 29]. Also,
the combination of both extracts increases the
permeability of the fungal cell wall,
facilitating better penetration of antifungal
compounds into the fungal cell interior, thus
enhancing their efficacy against Candida
albicans  [30].  Moreover, synergistic
interactions between compounds in the two
extracts may enhance their bioavailability or
cellular uptake, leading to more efficient
inhibition of fungal growth [31].

The greater increase in hardness following
the addition of Ficus carcia extract compared
to Olea europaea extract stems from the
distinct chemical composition of these
extracts. Ficus carcia extract contains higher
concentrations of bioactive compounds, such
as chlorogenic acid and quercetin, which
exhibit stronger interactions with the polymer
matrix of the soft liner. These compounds
facilitate ~ enhanced crosslinking or
reinforcement effects within the polymer
structure, leading to a more substantial
increase in hardness [32].

The observed increased hardness levels
after the synergistic mixture addition can be
related to the fact that bioactive compounds

23
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in the extracts interact with the polymer
matrix, potentially forming additional
crosslinks and reinforcing the structure,
leading to increased rigidity [33]. Some
components act as fillers, reducing polymer
chain  mobility and increasing density.
Furthermore, variations during drying and
curing processes could affect the mechanical
properties more [34].

The decrease observed in peel bonding
after the addition of Olea europaea can be
caused by the disruption of the polymer
structure  which weakens the bonding
between soft liner and acrylic part by altering
the surface characteristics of the soft-lining
material such as surface energy and
roughness which affects the ability to adhere
to the acrylic [35].

The decrease in peel bonding after the
addition of Ficus carcia extract is likely
related to the bioactive compounds in the
extract, such as chlorogenic acid and
quercetin which can disrupt the polymer
matrix of the soft-liner. This leads to
structural irregularities and weak bonding
sites. Also. It can interfere with crosslinking
reactions and weaken intermolecular forces
between polymer chains that reduces
cohesive strength. Furthermore, alterations in
the surface properties of the soft-liner
material induced by the extract may hinder
proper adhesion to the acrylic part [36].

The difference between the effects of the two
synergistic mixtures likely stems from the
higher concentrations of bioactive
compounds. At 2 MIC concentrations, there
are more of these compounds present,
intensifying their effects on the soft liner.
This leads to increased disruption of the
polymer structure, cohesion, and adhesive

ORIGINAL RESEARCH
Published: 25 June 2024
Doi: 10.26505/DJM.26028440415

properties, resulting in a more significant
decrease in peel bond strength compared to
the 1 MIC concentrations [37].
Conclusions

The  synergistic  mixture  exhibited
promising antimicrobial efficacy but posed
challenges in adhesive properties. These
findings highlight the importance of carefully
balancing  antimicrobial efficacy  with
mechanical integrity in the formulation of
soft liners.
Recommendations

The study highlights the benefits of some
plant extracts on soft liners used in
conjunction with acrylic dentures. Farther
research is recommended after using different
plants or in conjunction with different
materials.
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Abstract
Background: Maternal serum ferritin is being explored as a potential
predictor for Intrauterine Growth Restriction (IUGR). Early detection of
IUGR is crucial for improving perinatal outcomes and reducing associated
mortality and morbidity.
Objective: To evaluate the role of elevated maternal serum ferritin in
predicting the risk of developing IUGR.
Patients and Methods: A prospective case-control study was conducted
at Al-Batool Teaching Hospital, Diyala, involving 51 pregnant women
divided into two groups based on pregnancy status. Demographic data,
obstetric history, and risk factors for IUGR were collected through a
questionnaire, and blood samples were taken to measure hemoglobin and
serum ferritin levels.
Results: The study found that the mean serum ferritin level was significantly
higher in the patient group (209.89+50.95 ng/ml) compared to the control
group (66.91+£37.49 ng/ml), with a p-value of <0.001. The mean birth weight
was significantly lower in the patient group (1873.81+£425.62 g) compared to
the control group (3078.67+415.56 g), also with a p-value of <0.001. There
were no significant differences in age and hemoglobin levels between the
two groups.
Conclusion: Elevated maternal serum ferritin levels may suggest an
increased risk of IUGR, emphasizing the need for further research to
validate its role as a predictive marker.
Keywords: Intrauterine Growth Restriction (IUGR), Serum Ferritin,
Pregnancy, Predictive Marker, Perinatal Outcomes.

Ferritin levels are regulated by cellular iron

Intrauterine growth restriction (IUGR) is a
significant cause of prenatal morbidity and
mortality [1,2,3]. As there is no definitive
treatment, predicting IUGR is a key priority
in prenatal healthcare [1,2,3]. Serum ferritin,
an iron storage protein, has emerged as a
crucial biomarker in this context [4], [5].

status, with higher intracellular iron
concentrations resulting in increased ferritin
expression [4]. However, ferritin is also an
acute-phase  protein, and its serum
concentrations can be influenced by
inflammation and other factors [4]. Recent
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studies have examined the potential of
maternal serum  ferritin  levels during
pregnancy, particularly in the 30-32-week
gestational period, to predict the development
of IUGR [1]-[3]. The objective of this review
is to synthesize the current evidence on the
significance of serum ferritin as an indicator
of IUGR risk. Iron is known to be an
important micronutrient for proper cellular
function in all organ systems including the
brain as it is needed for neural &glial energy
metabolism, neurotransmitter synthesis and
myelination [6,7]. Iron deficiency is the most
common cause of anemia in pregnancy and ,
according to World Health Organization
(WHO), is defined as the hemoglobin
concentration of less than 11 g/dL while low
ferritin is defined as serum ferritin (SF) level
of less than 10ug/L. Pregnant ladies are
grouped into three predelivery concentrations
and two SF levels according to WHO
grouping: non anemic when Hb> 11g/dL,
mild to moderate anemic Hb > 7-10.9g/dL
and severely anemic (Hb<7 g/dL; and into
normal (SF >10pg/L and low(SF<10pg/L
[8,9]. Many studies revealed that maternal
iron deprivation with subsequent low iron
stores and iron deficiency anemia in infants
may affect cognitive, emotional, motor and
neurophysiological development in these
infants [10,11]. Pregnant woman requires
more iron to meet the expansion in maternal
blood volume and fetal red cell mass.
Although maternal iron absorption is
increased during pregnancy, but still about
50% of pregnant ladies have anemia, mostly
iron deficiency anemia with subsequent
effect on iron transfer to the fetus [12,13].
Physiological anemia of pregnancy (which is
due to maternal blood volume expansion) can
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be differentiated from iron deficiency anemia
in that physiological anemia of pregnancy is
normochromic normocytic [14]. Serum
ferritin concentration reflects body iron stores
and correlates with bone marrow iron,
although elevated serum ferritin level is
considered as an acute phase reactant that
increases in many inflammatory conditions
[15,16]. Fetal growth restriction (FGR)
affects about 10% of infants with increased
perinatal mortality and morbidity [17,18].
Worldwide, a major cause of FGR is
maternal malnutrition. Prenatal identification
of FGR is crucial as early detection and
management is associated with better
outcomes and decreasing perinatal mortality
and morbidity [19,20].
Patients and Methods
Study design

A prospective case-control study was done
in Al-Batool Teaching Hospital, Diyala,
during the period from July 2017 —February
2018. Fifty-one pregnant women were
included in our study and after taking
informed consent from all participants, they
were divided into two groups. Group A (30
ladies with normal pregnancy) and Group B
(21 pregnant ladies with clinical and
ultrasonic features of IUGR). Both groups
filled in a questionnaire that included
demographic data of the patients, past
obstetric history, any risk factors of IUGR (as
previous IUGR, hypertension, poverty,
maternal malnutrition, cyanotic heart disease
etc.). Blood was drawn from antecubital
fossa and complete blood count & serum
ferritin level was measured.
Statistical Analysis

This is a prospective study, demographic
data were presented mean = SD, comparison
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between two groups were done by using
unpaired t-test.
Results

In our study, the two groups of mothers
were comparable in terms of age, birth
weight, hemoglobin and serum ferritin levels
Table (1). Regarding the age and hemoglobin
level, there were no significant differences
between the two groups. The mean age of the
first group (control) was 29.73 + 7.18 and the
second group (patient) was 30.52 * 6.85.
While the mean hemoglobin level in the

control was11.31 £ 0.93 and the patient was
115 £ 0.88. Whereas birth weight values
differed among the two groups (p0.001), the
mean birth weight in the control group was
3078.67 £ 415.56 and in the patient, group
was 1873.81 + 425.62. Serum ferritin values
differed significantly among the two groups
(p0.001), it was within the normal range in
the first group (control) with the mean of
66.91 + 37.49 whereas maternal serum
ferritin was higher in the second group
(patient) with the mean of 209.89 + 50.95.

Table (1): Comparison of numeric data between control and patient groups by unpaired t- test.

Parameters Control N=30 Patients N=21 P-Value
Mean+SD Mean=SD
Age(yr) 29.73+£7.18 30.52+6.85 0.693*
Bodyweight(g) 3078.67+415.56 1873.81+425.62 <0.001*
Hemoglobin (g/dl) | 11.3140.93 11.5+0.88 0.452*
S. Ferritin (ng/ml) | 66.91+37.49 209.89+£50.95 <0.001*

The Table (1) shows a comparison of
numeric data between the control group
(N=30) and the patient group (N=21). The
parameters evaluated include age, body
weight, hemoglobin, and serum ferritin
levels. The mean age was similar between the
control group (29.73+7.18 years) and the
patient group (30.52+6.85 years), with a non-
significant p-value of 0.693, indicating no
statistically significant difference in age
between the two groups. However, the mean
body weight was significantly lower in the
patient group (1873.81+425.62 g) compared
to the control group (3078.67+415.56 (),
with a p-value of <0.001, suggesting that the
patient group had a significantly lower body
weight. The mean hemoglobin levels were
not significantly different between the control

group (11.31+0.93 g/dl and the patient group
(11.5+0.88 g/dl), with a p-value of 0.452,
indicating no  statistically  significant
difference in hemoglobin levels.
Importantly, the mean serum ferritin level
was significantly higher in the patient group
(209.89+50.95 ng/ml) compared to the
control group (66.91+£37.49 ng/ml), with a p-
value of <0.001. This suggests that higher
serum ferritin levels are associated with the
patient group, which may be a predictor for
intrauterine growth restriction, the key
findings from this table are the significantly
lower body weight and significantly higher
serum ferritin levels in the patient group
compared to the control group, while age and
hemoglobin levels were not significantly
different between the two groups.
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Table (2): Comparison of categorical data between control and patient groups by unpaired t-test.

Parameters Control N=30 | Patients N=21 P-value
No. (%) No. (%)
Gestational age | Term 29 (96.7) 0(0) <0.001*
Preterm 1(3.3) 21 (100)
Gravida 1 3 (10.0) 1(4.8) 0.958**
2-4 18 (60.0) 12 (57.1)
>5 9 (30.0) 8 (38.1)
Parity 0-1 6 (20.0) 7 (33.3)
2-4 19 (63.3) 10 (47.6) 0.693**
>5 516.7) 4 (19.0)
Abortion 0 15 (50.0) 8 (38.1)
1 12 (40.0) 12 (57.1) 0.725%*
>2 3 (10.0) 1(4.8)
Negative 22 (73.3) 2 (9.5)
Risk factors DM 6 (20.0) 1 (4.8)
HT 2(6.7) 6 (28.6) <0.001**
IUGR 0(0) 7(33.3)
Miscellaneous 00 7(33.3)

The Table (2) presents a comparison of
categorical data between the control group
(N=30) and the patient group (N=21) for
various parameters, including gestational age,
gravida, parity, abortion, and risk factors. For
gestational age, 96.7% of the control group
had term pregnancies, while 100% of the
patient group had preterm pregnancies, with a
highly significant p-value of <0.001.

This indicates that the patient group had a
significantly higher rate of preterm births
compared to the control group. The
distribution  of gravida (number of
pregnancies) and parity (number of births)
was similar between the control and patient
groups, with no statistically significant
differences (p-values of 0.958 and 0.693,
respectively). The number of abortions was
also comparable between the two groups,

with no significant differences (p-value of
0.725).

Regarding risk factors, the majority
(73.3%) of the control group had no
identified risk factors, while in the patient
group, a significant proportion had various
risk factors, including hypertension (28.6%),
intrauterine  growth restriction (IUGR)
(33.3%), and miscellaneous conditions
(33.3%). The difference in the distribution of
risk factors between the groups was
statistically significant (p-value <0.001), the
key findings from this table are the
significantly higher rate of preterm births and
the presence of various risk factors, such as
hypertension and IUGR, in the patient group
compared to the control group, while the
distribution of gravida, parity, and abortions
was similar between the two groups.
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Table (3): Correlation between numeric parameters within the control group.

Age B. W Hb Serum

ferritin

Age R 1.000 -0.099 0.016 -0.174
P 0.602 0.932 0.359

B. W R 1.000 0.249 0.374
P 0.185 0.042

Hb R R 1.000 0.542
P P 0.002

This Table (3) presents the correlation
analysis between various numeric parameters
within a group of patients. The study appears
to be investigating the relationship between
serum ferritin levels and intra-uterine growth
restriction (IUGR). The Table (3) shows the
correlation  coefficient (r) and the
corresponding p-value (p) for each pair of
variables, which include age, birth weight
(B.W.), hemoglobin (Hb), and serum ferritin.
The results indicate that there is a moderate
positive correlation between age and birth
weight (r = 0.350), but this correlation is not
statistically significant (p = 0.120). Similarly,
there is a weak negative correlation between
age and hemoglobin levels (r = -0.137), but
this correlation is also not statistically
significant (p = 0.555). The correlation
between age and serum ferritin levels is very
weak and positive (r = 0.034), and it is not
statistically significant (p = 0.885).

When examining the relationship between
birth weight and other variables, the table
shows a moderate negative correlation
between birth weight and hemoglobin levels
(r = -0.357), but this correlation is not
statistically significant (p = 0.112). The
correlation between birth weight and serum
ferritin levels is weak and negative (r = -
0.132), and it is not statistically significant (p
= 0.569), the table indicates a moderate
positive correlation between hemoglobin and
serum ferritin levels (r = 0.400), and this
correlation is  approaching  statistical
significance (p = 0.073).

Overall, the results presented in this table
do not show a statistically significant
correlation between serum ferritin levels and
intra-uterine growth restriction. The study
may need to investigate other factors or
expand the sample size to better understand
the potential relationship between these
variables.

Table (4): Correlation between numeric parameters within patients' group.

Age B. W Hb Serum

ferritin
Age R 1.000 0.350 -0.137 0.034
P 0.120 0.555 0.885
B.W R 1.000 -0.357 -0.132
P 0.112 0.569
Hb R 1.000 0.400
P 0.073
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This Table (4) presents the correlation
analysis between various numeric parameters
within a group of patients. The study appears
to be investigating the relationship between
serum ferritin levels and intra-uterine growth
restriction (IUGR). The first row of the table
shows the correlation coefficients (r) and p-
values (p) for the relationships between age
and the other variables. There is a moderate
positive correlation between age and birth
weight (r = 0.350), but this correlation is not
statistically significant (p = 0.120). The
correlation between age and hemoglobin
levels is weak and negative (r = -0.137), and
it is also not statistically significant (p =
0.555). Finally, the correlation between age
and serum ferritin levels is very weak and
positive (r = 0.034), and it is not statistically
significant (p = 0.885).

Moving to the second row, the table shows
the correlations involving birth weight. There
iS a moderate negative correlation between
birth weight and hemoglobin levels (r = -
0.357), but this correlation is not statistically
significant (p = 0.112). The correlation
between birth weight and serum ferritin
levels is weak and negative (r = -0.132), and
it is also not statistically significant (p =
0.569). The third row of the table presents the
correlation involving hemoglobin. There is a
moderate  positive  correlation  between
hemoglobin and serum ferritin levels (r =
0.400), and this correlation is approaching
statistical significance (p = 0.073), the results
presented in this table do not show a
statistically significant correlation between
serum ferritin levels and intra-uterine growth
restriction. The study may need to investigate
other factors or expand the sample size to
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better understand the potential relationship
between these variables.
Discussion

The study aimed to evaluate the potential of
serum ferritin levels as a predictor for
intrauterine growth restriction (IUGR). The
findings revealed significant differences
between the control and patient groups in
terms of serum ferritin levels, birth weight,
and the presence of risk factors.

The patient group exhibited significantly
higher serum ferritin levels (209.89 + 50.95
ng/ml) compared to the control group (66.91
+ 37.49 ng/ml), with a p-value of <0.001 [3].
This suggests that elevated serum ferritin
levels could be associated with IUGR,
making it a potential biomarker for early
detection. The higher serum ferritin levels in
the patient group could be indicative of an
inflammatory response or oxidative stress,
which are known to contribute to adverse
pregnancy outcomes [2]. Additionally, the
mean birth weight was significantly lower in
the patient group (1873.81 * 425.62 Q)
compared to the control group (3078.67 +
415.56 g), with a p-value of <0.001 [3]. This
aligns with previous studies that have shown
a correlation between high serum ferritin
levels and low birth weight, further
supporting the hypothesis that serum ferritin
could be a useful predictor for IUGR.

The study also found that the patient group
had a significantly higher rate of preterm
births (100%) compared to the control group
(3.3%), with a p-value of <0.001 [4]. This is
consistent with the literature indicating that
preterm birth is a common complication in
pregnancies affected by IUGR [1].

Interestingly, there were no significant
differences in age and hemoglobin levels
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between the two groups, suggesting that these
factors do not play a significant role in the
development of IUGR in this study
population [3]. This highlights the
importance of focusing on serum ferritin
levels and other potential biomarkers for
early detection and management of IUGR,
the study provides compelling evidence that
elevated serum ferritin levels are significantly
associated with IUGR. These findings could
pave the way for further research to validate
serum ferritin as a reliable biomarker for
early detection of IUGR, potentially
improving maternal and fetal outcomes.

The morbidity associated with FGR may
not affect the antenatal period only but may
extend to childhood and even adulthood
periods and thus early detection and
management is important [21,22]. In this
study we found that serum ferritin is higher
in patient with IUGR compared to normal
pregnancy, this agrees with Neeta Bindal
[22], NemanjaVisnjevas [23] and Vsoubasi
[24] who found that serum ferritin is higher
in a group of patient who develop IUGR this
can be explained by the fact that fetal growth
is regulated by the balance between fetal
nutrient demand and maternal placenta
nutrient supply. Iron deficiency has its known
effect in pregnancy as it increases fetal
corticotropins and fetal cortisol causing
inhibition of fetal growth [36].

Various studies showed that lower level of
trans ferritin receptor expression in placenta
is associated with preeclampsia and IUGR.
This leads to decrease extraction of iron by
placenta from maternal serum leading to
increase maternal serum ferritin. In addition,
placental iso ferritin levels also decrease in
IUGR [24]. Our study showed that ITUGR

ORIGINAL RESEARCH
Published: 25 June 2024
Doi: 10.26505/DJM.26028540505

occurs in approximately 33.3% of the
patients with a previous history of IUGR,
which agrees with the study of V Soubasi
[24].

Conclusions

The study found that elevated maternal
serum ferritin levels may be associated with
an increased risk of Intrauterine Growth
Restriction (IUGR). However, there was no
statistically significant correlation between
serum ferritin levels and IUGR, indicating
the need for further validation before it can
be used as a standalone predictive marker.
Recommendations

Conduct further longitudinal studies to
better understand the relationship between
serum ferritin levels and the development of
Intrauterine Growth Restriction (IUGR).

Explore a multifactorial approach when
studying the potential link between elevated
serum ferritin and IUGR to account for
various influencing factors.

Validate the role of elevated maternal serum
ferritin as a predictive marker for IUGR
through additional research.

Consider monitoring maternal  serum
ferritin levels during pregnancy, particularly
in the 30-32-week gestational period, to
potentially predict the risk of IUGR
development. Emphasize the importance of
early detection of IUGR through the
evaluation of maternal serum ferritin levels to
improve perinatal outcomes and reduce
associated mortality and morbidity.
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Abstract
Background: The runny nose refers to a discharge (fluid) coming from
the nasal  passages.Runny nose is associated with inflammation and
swelling (congestion) of the inner lining of the nasal passages and sinuses.
May associated with atopic condition the patient complain from nasal
obstruction, runny nose, episode of sneezing, and nasal pruritis.
Objective: To examine the demographic distribution, clinical features,
and age disparities among male and female patients with Runny nose
(Rhinorrhea).
Patients and Methods: A study was done on 100 AR patients at Baqubah
Teaching Hospital. Information on demographics, clinical symptoms, and
age variations between males and females were gathered and examined
through the use of descriptive statistics and independent sample t-tests.
Results: The Findings revealed that most of the subjects were women (56%)
and homemakers (38%), with an average age of 29.73 years. Frequent
symptoms comprised of sneezing (93%), runny nose (83%), itchy nose
(74%), and stuffy nose (92%). There was no notable variation in age between
males and females (p = 0.139).
Conclusion: Clinical symptoms of runny nose are often recognized
consist of rhinorrhea, sneezing, obstruction of the nasal passages with
lacrimation and pruritus of the nasal mucosa, conjunctiva and oropharynx
with history of allergic rhinitis. Conditions commonly associated with
allergic rhinitis include asthma, sinusitis, allergic conjunctivitis and atopic
dermatitis. Long standing disease can lead to mucosa remodeling, atrophic
skin changes, nasal infection and overall increased morbidity.
Keywords: Runny nose, nasal obstractions , nasal pruritis, stuffy nose

The runny nose refers to a discharge (fluid)
coming from the nasal passages. ... runny
nose is associated with inflammation and
swelling (congestion) of the inner lining of
the nasal passages and sinuses. A runny nose
is excess nasal drainage. It may be a thin

clear fluid, thick mucus or something in
between. The drainage may run out of your
nose, down the back of your throat or both.
The terms “rhinorrhea™ and “rhinitis" are
often used to refer to a runny nose.
Rhinorrhea actually refers to a thin, mostly
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clear nasal discharge. Rhinitis refers to the
inflammation of nasal tissues. Rhinitis often
results in a runny nose. Symptoms like those
of allergic rhinitis (AR) are seen in atopic
individuals.

Nasal congestion, runny nose, sneezing,
drainage down the back of the throat, and
itching in the nose. It affects approximately
one in six individuals and is linked to
considerable morbidity, reduced productivity,
and healthcare expenditures. Traditionally
perceived as a nasal airway disorder, the
unified airway theory has redefined AR as
part of a systemic allergic response, sharing

underlying  systemic  pathology  with
conditions like asthma and atopic dermatitis
[1].

AR can be categorized as seasonal
(intermittent) or perennial (chronic), with
around 20% of cases being seasonal, 40%
perennial, and 40% exhibiting features of
both [2]. Besides nasal symptoms,
individuals with AR may also experience
associated allergic  conjunctivitis, non-
productive  cough, Eustachian  tube
dysfunction, and chronic sinusitis. Upon
diagnosis, AR is manageable through various
approaches, with intra-nasal glucocorticoids
serving as first-line therapy [1].The
prevalence of allergic rhinitis (AR) has seen a
significant rise since the 1990s [3,4,5].
Globally, it affects approximately 25% and
40% of children and adults, respectively.
Notably, about 80% of AR symptoms
manifest before the age of 20, peaking
between the ages of 20 and 40 before
gradually declining [6, 7]. In children, the
incidence rate of AR within the first 5 years
of life stands at 17.2%, with the highest
diagnosis frequency occurring between 24
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and 29 months (2.5%) [8]. Meta-analyses
have revealed sex-specific differences in AR
prevalence, with males being more affected
during childhood and females showing a
higher prevalence in adolescence [9, 10].

The increasing prevalence of AR over the
years can be attributed to various risk factors,
including global urbanization.  Studies
comparing AR prevalence between urban and
rural areas have consistently demonstrated
higher rates in wurban settings [11,12].
Urbanization brings about elevated levels of
pollutants, such as traffic- related pollutants
and particulate matter 2.5 (PM2.5), which
can exacerbate pollen- sensitized AR [13-15].
Reports indicate a higher prevalence of AR in
urban locales compared to rural regions [12].
Moreover, climate changes have led to
prolonged pollen seasons, as observed in
Europe over the last three decades,
contributing to more frequent seasonal
allergies [16].

Rhinitis encompasses a spectrum of
inflammatory conditions affecting the nasal
mucosa, with etiological classifications
providing insights into their diverse origins
,IgE-mediated rhinitis, characterized by
allergic reactions, involves inflammation
driven by IgE antibodies and eosinophilic
infiltration, manifesting as either intermittent
or persistent symptoms. Autonomic rhinitis
encompasses various causes, including
vasomotor  disturbances, drug-induced
reactions, hormonal fluctuations, and non-
allergic rhinitis with eosinophilia syndrome
(NARES). Infectious rhinitis, commonly
viral in nature, arises from viral, bacterial, or
fungal infections.

Finally, idiopathic rhinitis denotes cases
where the underlying cause remains elusive
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despite investigation. Understanding these
classifications aids in targeted diagnosis and
management strategies tailored to the specific
etiological factors contributing to rhinitis
onset and progression [17].
Patients and Methods

A cross-sectional study of One hundred
patients complaining of runny nose were
conducted randomly at the outpatient clinic
for otolaryngology at Baquba teaching
hospital. from the period of 1% July 2023 to
1% march 2024. A comprehensive history was
taken as well as a clinical examination was
performed., the patient underwent systematic
anterior rhinoscopy, posterior rhinoscopy,
nasal endoscopy, and computed tomography
(CT) of the nose and paranasal sinuses for
diagnoses nasal smear analysis.

Statistical Analysis
Data analysis was performed using SPSS
version 25.0. Descriptive statistics were used
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to summarize sociodemographic
characteristics, and clinical manifestations.
Independent sample t tests were applied for
quantitative  variables  comparison. A
significance level of p < 0.05 and a 95%
confidence interval were used.
Results
Demographic
Participants
The study included 100 participants
diagnosed with runny nose , comprising 56%
females and 44% males. Regarding
occupations, the majority were housewives
(38%) and students (33%) Farmer(11%)
Worker(10%) Animal Breeder (2%) baker
(2%) . The mean age of the participants was
29.73 years with a standard deviation of
11.522. Among the participants, 13%
reported history of eczema and asthma, 52%
reported a history of conjunctivitis, and 17%
reported a history of drug sensitivity.

Distribution of  Study

Table (1): Demographic Distribution of Study Participants.

Demographic Frequency Percent%
Sex
Female 56 56
Male 44 44
Occupation
Worker
Animal Breeder
Baker 2 2
Farmer 11 11
Housewife 38 38
Student 33 33
Teacher 2 2
Worker 10 10
History of Asthma
No 87 87
Yes 13 13
History of Eczema
No 87 87
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Yes 13 13
History of Conjunctivitis

No 48 48

Yes 52 52
History of Drug Sensitivity

No 83 83

Yes 17 17
Total 100 100
Age Mean * Sd. (Years) 29.73 + 11.522

20 —

10

Frequency

,_'_

.

Mean =29.73
Std. Dev. = 11.522
N=100

0 20 40

age

Figure (1): Age Distribution of Study Participants.

Runny nose with allergic rhinitis
Manifestations

Runny nose with allergic rhinitis
manifestations were evaluated among the

60

80

participants. Sneezing was reported by 93%
of the participants, rhinorrhea by 83%, nasal
itching by 74%, and nasal obstruction by
92%.
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Table (2): Runny nose with allergic rhinitis Manifestations.

Symptom Frequency Percent%
Sneezing
No 7 7
Yes 93 93
Total 100 100
Rhinorrhea
No 17 17
Yes 83 83
Total 100 100
Nasal Itching
No 26 26
Yes 74 74
Total 100 100
Nasal Obstruction
No 8 8
Yes 92 92
Total 100 100

Age Difference between Genders among
Patients with Allergic Rhinitis

Among patients with allergic sinusitis, the
mean age for females was 28.21 years (SD =

10.337) and for males was 31.66 years (SD =
12.735). An independent sample t-test
showed a non-significant difference in age
between genders (p = 0.139).

Table (3): Age Difference between Genders among Patients with Allergic Rhinitis.

Mean Age Mean + Sd. (Years) | Independentsamplet test p value
Female 28.21 +10.337 0.139
Male 31.66 + 12.735
Discussion of allergic rhinitis in women compared to
The  demographic  breakdown  of  men[18].
participants enrolled in this study on Runny Multiple factors, including hormonal
influences and differences in immune

nose and allergy it is hypersensitive reaction
of nasal mucosa. The study included 100
participants diagnosed with Runny nose, the
study reveals mostly occur in female in 56%,
housewives (38%) and students (33%). And
less occure in male 44% with mean age of
the participants was 29.73 years this agree
with Widuri A e ,tal show the runny nose
and allergic rhinitis occur in female also
This finding aligns with existing research,
which consistently shows a higher occurrence

responses between genders, contribute to the
gender disparity. Researchers may discover
new treatment targets and intervention
strategies for allergic rhinitis in female
patients by studying how hormones, genetics,
and the immune system interact.

The average age of participants, set at
29.73 years, is a crucial sign that allergic
rhinitis affects people of all ages, appearing
in different age ranges and highlighting its

43

June 2024 ,Volume 26, Issue 2


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1095/version/1068

saDIM

Diyala Journal of Medicine

widespread presence over a lifetime. This
observation is consistent with results from
previous studies, which also align with this
conclusion documented a peak prevalence of
allergic rhinitis among both young adults and
older individuals [19].

In the research show the main clinical
feature of runny nose is. Sneezing was
reported by 93% of the participants,
rhinorrhea by 83%, nasal itching by 74%, and
nasal obstruction by 92%. These agree with
many authorize describe the distraction of
mast cells lead to release of allergen material
like histamine, interleukin ,cytokines and T -
helper cells active the inflammatory proses
[20].

Revealing occurrences of asthma, eczema,
conjunctivitis, and drug sensitivity in
participants' medical histories highlights the
complex connection between allergic rhinitis
and other allergies. There for in Auer study
show the 13% of patient reported history of
eczema and asthma, 52% reported a history
of conjunctivitis, and 17% reported a history
of drug sensitivity.

The allergic material effect all the body
specially the eye and the skin these explain
by mane authorize [21]. The presence of
these allergic conditions in one person
implies common causes and requires a
comprehensive approach to patient treatment.
Similar results from a research project in
Tehran, Iran, continue to emphasize the
significance of combined strategies for
managing allergic diseases [20]. Similar
results from a research show there is very
common relationship  between allergic
rhinitis and drug allergy like aspirin, and
penicillin, also all patient with history of
asthma had allergic rhinitis the diagnosis and
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treatment of atopic patient occur by
implementing strategies that recognize how
different allergic conditions are linked,
healthcare providers can improve treatment
results, reduce symptoms, and improve the
overall quality of life of patients.
Conclusions

According to the findings of this research ,
the most prevalent symptom of the runny
nose is nasal itch ing and nasal obstructions .
the patient with  asthma ,eczema ,drug
allergy more reliable to allergy of nose ,the
exposure to allergen like air pollen ,drug
,dust mite it is the most common causes
skin prick test and nasal smear very
important for diagnoses
Recommendations

The initial treatment of runny nose is avoid
of allergen material like dust
mites,drugs,pollens from tree.

The allergic rhinitis mostly higher in
patient with asthma, eczema therefore should
be investigating the patient carefully and take
the family history to reach the diagnosis and
treatment.
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College (Document no. 2024QJK834).
Conflict of interest: Nil

References
[1] Kakli HA, Riley TD. Allergic Rhinitis.
Prim Care. 2016 Sep;43(3):465-75. doi:

44

June 2024 ,Volume 26, Issue 2


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1095/version/1068

saDIM

Diyala Journal of Medicine

10.1016/j.pop.2016.04.0009. PMID:
27545735.

[2] Skoner DP. Allergic rhinitis: definition,
epidemiology, pathophysiology, detection,
and diagnosis. J Allergy Clin Immunol. 2001
Jul;108(1 Suppl):S2-8. doi:
10.1067/mai.2001.115569. PMID:
11449200Kakli HA, Riley TD. Allergic 465-
75.Rhinitis. Prim Care. 2016 Sep;43(3)

[3] Brozek JL, Bousquet J, Agache I,
Agarwal A, Bachert C, Bosnic- Anticevich S,
et al. Allergic rhinitis and its impact on
asthma (ARIA) guidelines-2016 revision. J
Allergy Clin Immunol. (2017) 140:950-8.
10.1016/j.jaci.2017.03.050. doi:
10.1111/j.1398-9995.2007.01620.x. ~ PMID:
18331513

[4] Li J, Wang H, Chen Y, Zheng J, Wong
GW, Zhong N. House dust mite sensitization
is the main risk factor for the increase in
prevalence of wheeze in 13- to 14-year-old
school children in Guangzhou city, China.
Clin Exp Allergy. (2013) 43:1171-9.
10.1111/cea.12157, doi:
10.1016/j.jaci.2017.03.050. Epub 2017 Jun 8.
PMID: 28602936

[5] Li J, Wang H, Chen Y, Zheng J, Wong
GW, Zhong N. House dust mite sensitization
is the main risk factor for the increase in
prevalence of wheeze in 13- to 14-year-old
schoolchildren in Guangzhou city, China.
Clin Exp Allergy. 2013 Oct;43(10):1171-9.
doi: 10.1111/cea.12157. PMID: 24074335.
[6] Skoner DP. Allergic rhinitis: definition,
epidemiology, pathophysiology, detection,
and diagnosis. J Allergy Clin Immunol. 2001
Jul;108(1 Suppl):S2-8. doi:
10.1067/mai.2001.115569. PMID:11449200
[7] Wheatley LM, Togias A. Clinical
practice. Allergic rhinitis. N Engl J Med.

ORIGINAL RESEARCH
Published: 25 June 2024
Doi: 10.26505/DJM.26028340313

doi:
PMID:

2015 Jan 29;372(5):456-63.
10.1056/NEJMcp1412282.
25629743; PMCID: PMC4324099
[8] Hill DA, Grundmeier RW, Ram G,
Spergel JM. The epidemiologic
characteristics of healthcare  provider-
diagnosed eczema, asthma, allergic rhinitis,
and food allergy in children: a retrospective
cohort study. BMC Pediatr. 2016 Aug
20;16:133. doi: 10.1186/s12887-016-0673-z.
PMID: 27542726; PMCID: PMC4992234

[9] Frohlich M, Pinart M, Keller T, Reich A,
Cabieses B, Hohmann C, et al. Is there a sex-
shift in prevalence of allergic rhinitis and
comorbid asthma from childhood to
adulthood? A meta-analysis. Clin Transl
Allergy. (2017) 7:44. 10.1186/s13601-017-
0176-5, doi: 10.1186/s13601-017-0176-
5.PMCID: PMC5715620.PMID: 29225773
[10] Pinart M, Keller T, Reich A, Frohlich
M, Cabieses B, Hohmann C, Postma DS,
Bousquet J, Ant6 JM, Keil T. Sex-Related
Allergic Rhinitis Prevalence Switch from
Childhood to Adulthood: A Systematic
Review and Meta-Analysis. Int Arch Allergy
Immunol. 2017;172(4):224-235.
D0i;10.1159/000464324. Epub 2017 Apr 29.
PMID: 28456795

[11] Elholm G, Linneberg A, Husemoen LL,
Omland @, Grgnager PM, Sigsgaard T,
Schliinssen V. The Danish urban-rural
gradient of allergic sensitization and disease
in adults. Clin Exp Allergy. 2016
Jan;46(1):103-11. doi: 10.1111/cea.12583.
PMID: 26096697

[12] Lakhani N, North M, Ellis AK. Clinical
manifestations of allergic rhinitis. J Aller
Ther. S. 2012;5:007. , doi.org/10.4172/2155-
%C2%AD6121.S5-%C2%AD007

45

June 2024 ,Volume 26, Issue 2


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1095/version/1068

saDIM

Diyala Journal of Medicine

[13] Wang 1J, Tung TH, Tang CS, Zhao ZH.
Allergens, air pollutants, and childhood
allergic diseases. Int J Hyg Environ Health.
2016 Jan;219(1):66-71. doi:
10.1016/j.ijheh.2015.09.001. Epub 2015 Sep
18. PMID: 26404109.

[14] Leung TF, Ko FW, Wong GW. Roles of
pollution in the prevalence and exacerbations
of allergic diseases in Asia. J Allergy Clin

Immunol. 2012 Jan;129(1):42-7. doi:
10.1016/j.jaci.2011.11.031. PMID:
22196523.

[15] D'Amato G, Akdis CA. Global warming,
climate change, air pollution and allergies.
Allergy. 2020 Sep;75(9):2158-2160. doi:
10.1111/all.14527. PMID: 32738058

[16] Bergmann KC, Buters J, Karatzas K,
Tasioulis T, Werchan B, Werchan M, Pfaar
O. The development of birch pollen seasons
over 30 years in Munich, Germany-An
EAACI Task Force report. Allergy. 2020
Dec;75(12):3024-3026. doi:
10.1111/all.14470. Epub 2020 Aug 31.
PMID: 32575167

[17] Small P, Frenkiel S, Becker A, Boisvert
P, Bouchard J, Carr S, Cockcroft D, Denburg
J, Desrosiers M, Gall R, Hamid Q. Rhinitis:

ORIGINAL RESEARCH
Published: 25 June 2024
Doi: 10.26505/DJM.26028340313

A Practical and Comprehensive Approach to
Assessment and Therapy. Journal of
otolaryngology. 2007 Apr
2;36.,.doi.org/10.2310/7070.2006.X002

[18] Widuri A, Hidayat VA. Differences in
the Prevalence of Adults with Allergic
Rhinitis by  Gender. InInternational
Conference on Sustainable Innovation on
Health Sciences and Nursing (ICOSI-HSN
2022) 2022 Dec 26 (pp. 15-20). Atlantis
Press.doi: 10.2991/978-94-6463-070-1_4
[19] Nur Husna SM, Tan HT, Md Shukri N,
Mohd Ashari NS, Wong KK. Allergic
rhinitis: a clinical and pathophysiological
overview. Frontiers in Medicine. 2022 Apr
7,9:874114. doi: 10.3389/fmed.2022.874114
PMCID: PMC9021509:PMID: 35463011
[20] Shokouhi Shoormasti R, Pourpak Z,
Fazlollahi MR, Kazemnejad A, Nadali F,
Ebadi Z, Tayebi B, Moslemi M, Karimi A,
Valmohammadi S, Nazemi AM, Mari A,
Moin M. The Prevalence of Allergic Rhinitis,
Allergic Conjunctivitis, Atopic Dermatitis
and Asthma among Adults of Tehran. Iran J
Public Health. 2018 Nov;47(11):1749-1755.
PMID: 30581793; PMCID: PMC6294865

46

June 2024 ,Volume 26, Issue 2


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1095/version/1068

ORIGINAL RESEARCH
Published: 25 June 2024
Doi: 10.26505/DJM.26028340313

Diyala Journal of Medicine

A bl JASY) ol pall g pnnenil) A LGN 4G pad) AUl
foman let s m, Abalball aadll de deae ol 4t e O Gla jias ud

gdlal)

«@¥) Gy @) Sl Jie o) (al jely et saile dpa pe Alla ga sl (sl A Al LAl
ASall 5 ¢ uaall

el @) O G O sila A (e al) G pindl G Apeadl 35805 A el aUaall sdaad jal) cibaa)
Al daje ST il aa (e Al

Ly Afiue B ) Lules agiilal (el & (ange Vo e dahie Al cy gl skl (el sl
Ol G Ay pandl 55 8l 5 4yl jallaall g Al 2 sanall ailiadlly daleiall Gl Jidady s &5 asledll
i) Al l L8R 5 dghaa gl Clilaa ) aladiul

oale Y cilady A Y4,V jee o gian o(ZYA) Csall Gy (707) LY (e 1S S 5L Al sguilidly
oS Gop la oKy Al (7)) ) dawil g ((ZVE) Lal) ASa g ((ZAT) @l OBy ((ZAT) ulaall a3
(VY =g) Gaaiall ( sexll

Slaws) g adanll g @) M e 0585 A Gl Bl 3y pudl Gl eV e Gl Lo Wle seilaliinay)
el pusnatil) a1 gl il je ) ae o salidl s deailall g aid Jalaall eliall & ASa s (35 pe AaiY) ol yadll
OSay Aadl gl 5 il danilal) gl 5 AN o gaadl gl 5 g 50 il Gl Gl Bale A pall YA
Alal) C¥are 524 3 s eV (5 s 5 ¢ paliall alall <l yuri g o alaall cLial) G ) a1 Jysh el o o
ple JSGy (el

Laad a5 Iy e maiall (3 Al ¢y paall Halaall (812 sasal) o il ¢ il i) gl Apalidal) cilalSl)
qais@uodiyala.edu.ig :Se AN 4

YaYg I VY sdand) adia) gl

YovE las Vordagdl Jad G

G all = o - Jba daals - Glall KT
oY - "G)J\ — Aadle) Axalall - alall @Sv
‘_A\:}J_ ‘_ALIJ daia 5l - . US,*X\ 4.1‘95“ e

47 June 2024 ,Volume 26, Issue 2


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1095/version/1068
mailto:qais@uodiyala.edu.iq

saDIM

OPEN ACCESS

Correspondence. Shahbaa Ahmed AL
Qadasi

Email: shahbaa_ahmed88@yahoo.com
Copyright: ©Authors, 2024, College of
Medicine, University of Diyala. This is an
open access article under the CC BY 4.0
license
(http://creativecommons.org/licenses/by/4.0/)
Website:
https://djm.uodiyala.edu.ig/index.php/djm

Received: 9 June 2023

Accepted: 10 September 2023
Published: 25 June 2024

Introduction

ORIGINAL RESEARCH
Published: 25 June 2024

Diyala Journal of Medicine Doi: 10.26505/DJM.26027680609

Response Rate, Side Effect and
Reduction in Tumor Size of
Vinorelbine, Gemcitabine and
Taxanes as First Line Setting of
Advanced Squamous Cell
Carcinoma of the Lung

Shahbaa Ahmed AL Qadasi 1, Azhar Sabieh Al Zubaidi" "2

10Oncology Teaching Hospital, Baghdad, Iraq
2Baghdad Teaching Hospital, Baghdad, Iraq

Abstract
Background: Squamous-cell carcinoma (SCC) of the lung is a kind of
non-small-cell lung carcinoma. Cytotoxic chemotherapy has been found to
deliver benefits to patients in advanced disease settings.
Objective: To compare response rate and side effects between first-line
chemotherapies vinorelbine, gemcitabine, and taxanes in patients with
metastatic SCC of the lung.
Patients and Methods: This is a retrospective study including 45 patients
with metastatic lung SCC. All patients had received platinum-based
doublet chemotherapy for 4-6 cycles. Patients were allocated into three
groups based on the additional treatment protocol, with fifteen patients per
group. A reduction in tumor size was assessed from tumor measurements
for patients who had at least two evaluable assessments with computed
tomography. The side effects of each drug were evaluated.
Results: The reduction in tumor size in the gemcitabine, taxan, and
vinorelbine arms was -5.59+35.62 ¢cm3, 1.3+39.98 cm3 and -10.55+14.62
cm3, respectively, with no significant differences. The response rates in the
taxan, gemcitabine, and vinorelbine arms were 73.33%, 80%, and 86.67%,
respectively, with no significant differences. The side effects, including
nausea, alopecia, diarrhea, arthralgia, and peripheral neuropathy, were, in
particular, more common in patients in the taxan arm than in other arms, with
significant differences.
Conclusion: The three therapeutic arms, vinorelbine, gemcitabine, and
taxanes, had similar efficiency based on response rate, with a mild
preponderance of vinorelbine.
Keywords: Squamous-cell carcinoma,vinorelbine, gemcitabine,taxanes

Lung cancer stands as the leading cause of  nearly 30% [1], with Iraq experiencing
cancer-related fatalities worldwide. Among  approximately 1250 new cases annually and
non-small cell lung cancer (NSCLC) cases, over 400,000 cases globally. SCC remains
squamous cell carcinoma (SCC) comprises  strongly associated with cigarette smoking
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[2]. The primary pulmonary symptoms
typically include cough, dyspnea, and
hemoptysis [3].

The most recent (eighth) edition of the lung
cancer stage classification (TNM) is used for
non-small and small cell lung cancer, as well
as carcinoid tumors. Surgical resection is the
standard of care for stage | and Il non-small
cell lung cancers [4]. In the case of stage IlI
disease, treatment decisions usually depend
on the status of mediastinal lymph nodes to
determine the inclusion or exclusion of
surgery with adjuvant chemotherapy and/or
radiotherapy [5].

Metastatic lung SCC is treated with
cytotoxic chemotherapy, primarily utilizing a
platinum-based doublet. These regimens
employ either cisplatin or carboplatin as the
platinum backbone, while drugs such as
paclitaxel, nabpaclitaxel, docetaxel,
vinorelbine, or gemcitabine serve as the
cytotoxic partners [6]. Taxanes and
vinorelbine drugs belong to the group of
mitotic spindle chemotherapies [7].

Nivolumab improved overall survival
compared to second-line docetaxel therapy,
regardless of programmed death-ligand 1
(PD-L1) immunohistochemistry expression
[8]. The Food and Drug Administration
(FDA) has specifically approved nivolumab
for the treatment of advanced SCC patients
who have progressed after platinum-based
chemotherapy [9].

The gemcitabine drug belongs to the group
of chemotherapy-named antimetabolites, and
the length of time that the cells are exposed
to the drug is directly proportional to its
killing potential [7]. Assessment of the
response to treatment can be done through
RECIST criteria [10, 11].
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This study aims to assess the response rate,
side effects, and reduction in tumor size of
first-line chemotherapy vinorelbine doublet,
gemcitabine doublet, and taxanes doublet for
patients with metastatic SCC of the lung in
Iraqi patients.
Patients and Methods
The Study Population

This is a retrospective study including 45
patients with metastatic pulmonary SCC
confirmed by histopathological biopsy. Those
patients were attending the Oncology
Teaching Hospital in Baghdad during the
period from the first of January 2020 to the
thirty-first of June 2020. Patients with SCC
confirmed by histopathology of trans-
bronchial or trans-thoracic biopsies of the
lung and metastases samples, which
identified CT examination, were eligible for
the study. The study included ECOG
Performance Status (PS) <1, adequate
hematopoietic, liver, and renal functions, and
stage 1V tumor SCC. Conversely, those with
Performance Status (PS) 2 or more, inability
or refusal to perform informed consent,
patients treated with other chemotherapy or
immunotherapy protocols, patients diagnosed
with other primary malignancies in another
site, and patients with metastatic lung cancer
from other primary cancers were excluded
from the study. The approval of the
concerned health authority was obtained
before data collection.
The Study Groups

A history and physical examination were
done for all the patients, including TNM
staging. Every patient was given platinum-
based doublet chemotherapy, according to
national comprehensive cancer network
guidelines [12], with 4-6 cycles of
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carboplatin AUC 5 i.v. over 60 minutes
(manufactured by the Hospira) combined
with one of the following drugs (groups):
Group A: 15 patients treated with vinorelbine
(manufactured by Ebewe Pharma) at 25
mg/m? on days 1 and 8 i.v. over 5-10
minutes.

Group B: 15 patients treated with
gemcitabine  (manufactured by Ebewe
Pharma) 1000 mg/m? days 1 and 8 i.v. over
30 minutes.

Group C: 15 patients treated with taxanes:
paclitaxel (manufactured by Hospira) 175
mg/m2 i.v. over 3 hours or docetaxel
(manufactured by Pfizer) 75 mg/m? IV over
60 minutes.

Treatment was postponed for about 1 week
for patients with neutropenia,
thrombocytopenia, or anemia and
hemoglobin less than 9 mg/dl. Treatment was
stopped if the patient experienced
complications, progression, or a decrease in
his performance status.

Evaluation of Response

Patient responses were assessed in
accordance with the RECIST guidelines,
utilizing clinical evaluations and

conventional CT scans conducted every three
treatment cycles. A complete response was
defined as the complete vanishing of all
target lesions. Progressive disease was
identified by a minimum 20% rise in the sum
of the longest diameters of the target lesions
or the presence of one or more new lesions.
Additionally, the side effects associated with
each treatment protocol were evaluated.

Statistical Analysis

The SPSS software (ver. 24) was used for
all statistical analysis. Continuous data
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underwent a normality test, and if they had a
normal distribution, they were expressed as
mean and standard deviation (SD). These
data sets were then analyzed using the
Student t-test or analysis of variance
(ANOVA) as required. Non-normally
distributed data were presented as median
and range and were analyzed with the Mann-
Whitney U test or Kruskal-Wallis as
required.  Categorical  variables  were
presented as numbers and percentages and
were analyzed using the Chi-square () test.
The Spearman's correlation test was utilized
to explore potential correlations between

tumor reduction and other continuous
variables. A p-value <0.05 was considered
significant.

Results

Demographic characteristics of patients
The study included a total of 45 patients
with pulmonary SSC treated with three types
of anticancer drugs. The mean ages of Taxan,
gemcitabine, and navelbine arms were
58.93+10.4 years, 62.07£13.63 years, and
66.0£9.91 years, respectively, with no
significant differences (p-value = 0.413). The
vast majority of the patients (84.44%) were
males, who were distributed evenly between
the three groups. The total male-female ratio
was 1: 0.18. The male-to-female ratio in
taxan, gemcitabine, and navelbine was
1:0.25, 1:0.15, and 1:0.15, respectively. The
three arms were comparable regarding body
mass index (BMI) with no significant
differences. Smokers accounted for 80%,
86.67%, and 60% of patients in taxan,
gemcitabine, and navelbine, respectively,
with no significant differences. Most patients
had a zero ECOG score Table (1).
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Table (1): Demographic characteristics of the patients.

Variables Taxan Gemcitabine Navelbine p-value
(n=15) (n=15) (n=15)

Age, years

Mean+SD 58.93+10.4 62.07+13.63 66.0+9.91 0.413
Range 42-74 21-75 43-80

Gender

Male 12(80%) 13(86.67%) 13(86.77%) 0.844
Female 3(20%) 2(13.33%) 2(13.33%)

BMI, kg/m?

Mean+SD 23.48+3.65 25.0+3.6 24.41+6.21 0.332
Range 19.2-33.6 18.4-31.7 20.12-28.7

Smoking
Never 3(20%) 2(13.33%) 6(40%) 0.209
Ex/current 12(80%) 13(86.67) 9(60%)

ECOG
Zero 5(33.33%) 8(53.33%) 5(33.33%) 0.435
One 10(66.67%) 7(46.47%) 10(66.67%)

Therapeutic and clinical characteristics of
patients

Hypertension was more frequent among
patients in the taxan arm (40%) than in either
the gemcitabine arm (13.33%) or the
navelbine arm (0%), with a significant
difference (p value 0.014). Patients in the
taxan arm had remarkably smaller initial and
final tumor sizes (25.85+23.44 cm3 and

27.16+34.28 cm3, respectively) than those in
the gemcitabine arm (42.26+33.18 cm3 and
47.86£43.8 cm3, respectively) or the
navelbine arm (45.15+36.67 cm3 and
34.6£30.94 cm3, respectively). However, the
differences were not significant. Patients in
all arms mostly received 6 cycles of
treatment or, less commonly, 4 cycles Table

).

Table (2): Therapeutic and clinical characteristics of the patients.

Variables

Taxan Gemcitabine Navelbine p-value
(n=15) (n=15) (n=15)
Comorbidities
No comorbidity 7(46.67%) 12(80%) 10(66.67%) 0.158
Hypertension 6(40%) 2(13.33%) 0(0%) 0.014
Diabetes mellitus 1(6.67%) 1(6.67%) 2(13.33%) 0.760
Ischemic heart disease 2(13.33%) 1(6.67%) 5(33.33%) 0.139
Others 2(13.33%) 0(0%) 0(0%) 0.123
Initial tumor size, cm®
Mean+SD 25.85+23.44 42.26+33.18 45,15+36.67 | 0.142
Range 2.0-99.75 14.94-127.6 3.48-120.96
Final tumor size, cm?®
Mean+SD 27.16+34.28 47.86+43.8 34.6+30.94 0.386
Range 0-144.9 0-142.74 0.5-101.92
Treatment cycles
4 2(13.33%) 4(26.67%) 2(13.33%) 0.544
6 13(86.67%) 11(73.33%) 13(86.67%)
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Reduction in tumor size

The reduction in tumor size (based on CT
scan examination) in the Navelbine arm was -
5.59+35.62 cm® (range -85.74-52.6 cm?®),
compared with -1.3+39.98 cm?® (range -
111.27-90.51 c¢m®) in the gemcitabine arm

and 10.55+14.62 cm?® (range -9.75-34.0 cm?®
in the Taxan arm. Despite this variation, the
Kruskal-Wallis test revealed no significant
differences in the reduction of tumor size
between the three arms Figure (1).

NAVELBINE

Gﬁ"f."‘i‘”ﬂ? Il

TAXAN Ll

|
N —

-10 5 0

10.55
-5.59
p=0.172
1.3
5 10 15

Figure (1): Reduction in tumor sizes in three treatment protocols.

Response to treatment

The response to treatment was almost
compatible between the three arms, with
some preponderance to the navelbine arm, in
which there were only 2 (13.33%) non-
responders compared to 4 (26.67%) among

the taxan arm and 3 (20%) among the
gemcitabine arm, with no significant
differences Figure (2). Interestingly, there
were only two patients with complete
remission: one in the taxan arm and the other
in the gemcitabine arm Figure (2).
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Figure (2): Response rate in the three treatment protocols.
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Correlation of tumor reduction with other
variables: Spearman’s correlation test was
used to explore the possible correlation
between tumor reduction and other

Diyala Journal of Medicine

continuous variables. In general, none of the
included variables had a significant
correlation with tumor reduction Table (3).

Table (3): Spearman’s correlation between tumor reduction and other continuous variables.

Variable Taxan Gemcitabine Navelbine

r p-value r p-value r p-value
Age -0.03 0.915 0.154 0.584 0.068 0.327
BMI 0.106 0.706 154 0.584 0.057 0.840
No. of cycles 0.074 0.734 0.267 0.337 0.277 0.317
ECOG score 0.006 0.982 -0.436 0.3104 0.345 0.208

Association of tumor reduction with
gender, smoking, and co-
morbidity:Similarly, there was no significant

effect of gender, smoking habit, or the
presence of co-morbidity on the reduction
rate Table (4).

Table (4): Association of tumor reduction with gender, smoking, and comorbidities.

Variables Taxon Gemcitabine Navelbine
Gender
Males -0.171+44.92 -8.34+37.67 9.52+13.93
Females -5.84+7.34 12.22+0.37 17.29+23.63
p-value 0.448 0.171 0.800
Smoking
Yes -5.77 +£37.89 634+395 8.87+14.14
No -4.44+23.2 1090+155.6 13.08+16.31
p- value 0.438 0.865 0.554
Comorbidity
Yes -2.91+60.1 10.07+£12.89 10.26+22.27
No 0.1+9.83 -9.51+38.74 10.71+£10.59
p-value 0.613 0.312 0.768

* Non-parametric Mann Whitney test was used for comparison

Side effects of the treatment

A total of 14 side effects were reported for
the three treatment arms., eight of which
differed significantly between different arms.
Nausea, alopecia, diarrhea, arthralgia, and
peripheral neuropathy were, in particular,
more common in patients in the taxan arm
than in the gemcitabine or vinorelbine arms,

with significant differences (P<0.05). On the
other hand, vomiting was significantly
associated with the gemcitabine arm, while
fatigue and constipation were more common
with gemcitabine and vinorelbine than taxan,
with significant differences (P<0.05) Table

(5).
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Effects Taxan Gemcitabine Navelbine p-value
(n=15) (n=15) (n=15)
Leukopenia 5(33.33%) 6(40%) 6(40%) 0.083
Neutropenia 10(66.57%) 6(40%) 6(40%) 0.182
Nausea 9(60%) 5(33.33%) 7(46.67%) 0.016
Vomiting 6(40%) 13(86.67) 6(40%) 0.022
Alopecia 14(93.33%) 1(6.67) 1(6.67) <0.001
Diarrhea 8(53.33%) 0(0%) 0(0%) <0.001
Arthralgia 8(53.33%) 0(0%) 0(0%) <0.001
Peripheral neuropathy 12(80%) 0(0%) 6(40%) <0.001
Anemia 12(80%) 14(93.33%) 8(53.33%) 0.271
Hematuria 0(0%) 2(13.33%) 0(0%) 0.198
Thrombocytopenia 0(0%) 1(6.67) 0(0%) 0.455
Pain 0(0%) 1(6.67) 1(6.67) 0.079
Fatigue 0(0%) 3(20%) 4(26.67%) <0.001
Constipation 0(0%) 4(26.67%) 3(20%) 0.002

Discussion

According to the outcomes of the existing
study, there were no significant differences in
the reduction of tumor size between taxan,
gemcitabine, and navelbine, nor in the
response to treatment. In line with these
results, there are many studies worldwide
[13-15]. In one study, gemcitabine/cisplatin
was compared with some standard protocols
[13]. The study demonstrated almost similar
response rates among the three experimental
arms: cisplatin/docetaxel,
carboplatin/paclitaxel, and
gemcitabine/cisplatin, compared with
cisplatin/paclitaxel. However, the
gemcitabine/cisplatin arm was associated
with a longer time-to-disease progression
compared with cisplatin/paclitaxel.
Furthermore, there was also an improved 2-
year survival with this arm.

In another trial, the gemcitabine/paclitaxel
combination protocol was found to have an
equivalent result to paclitaxel/carboplatin in
terms of the patient’s response [14]. A further
study demonstrated equivalent efficacy
between gemcitabine/vinorelbine and
carboplatin/paclitaxel in previously untreated
patients with advanced NSCLC [15].

In  contrast, one study compared
gemcitabine “1000 mg/m? days 1 and 8” plus
carboplatin (300 mg/m?) against cisplatin
(first-generation). The study established that
gemcitabine/carboplatin was associated with
improved 1-year survival but had a
comparable toxicity profile [16].

In a study assessing the effectiveness of
navelbine on a total of 202 patients diagnosed
with advanced NSCLC, there were no
statistically significant differences between
NC and PC regarding response rate (28% vs.
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25%), survival (8 months in both groups), or
1-year survival rate (38% vs. 36%) [17].

In a separate study conducted in Japan, 602
patients with advanced SCC were allocated
to: NC (navelbine 25 mg/m? plus cisplatin 80
mg/m?), PC (paclitaxel 200 mg/m? and
carboplatin), IC (irinotecan 60 mg/m? plus
cisplatin 80 mg/m?), or GC (gemcitabine
1000 mg/m? plus cisplatin 80 mg/m?). The
study found no considerable differences in
response rates among patients in the four
treatment groups [18].

However, in a phase three trial involving
612 patients with advanced NSCLC, three
different chemotherapeutic regimens were
compared: Navelbine only (N), NC
(navelbine 30 mg/m? plus cisplatin 120
mg/m?), or vindesine and cisplatin. The NC
regimen demonstrated statistical superiority
over both N alone and the vindesine
combination regarding response rate (30%
vs. 14% vs. 19%) and survival (40 weeks vs.
31 weeks vs. 32 weeks) [19].

These variations in the results can be
attributed to several factors, the most
important of which are the patient’s
demographics, genetic factors, the presence
of comorbidities, and treatment schedules.

In a comparative study investigating
navelbine and taxanes, a total of 1218
patients diagnosed with advanced NSCLC
were allocated to: NC (navelbine 25 mg/m?
and cisplatin 100 mg/m?), DC docetaxel 75
mg/m2 plus cisplatin 75 mg/m?, or DCb
docetaxel 75 mg/m? plus carboplatin. The
results revealed no significant differences in
these variables between the VC and DCb
groups. However, patients who received DC
exhibited better outcomes in terms of
survival (11.3 months for DC vs. 10.1
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months for VC) and the 2-year survival rate
(21% vs. 14%) [20].

In another trial, 153 patients with NSCLC
were allocated to have cisplatin plus oral
navelbine (NC) or cisplatin plus pemetrexed
(PC); after 4 cycles, patients achieving at
least disease stabilization received single-
agent maintenance with oral NC or with PC.
Treatment consequences, in terms of disease
control and survival, were equivalent
between the two arms [21].

Furthermore, the current findings support a
meta-analysis that indicated comparable
survival outcomes between carboplatin-based
doublets and more recent non-platinum
doublets [22]. However, they do not confirm
the results of Tan et al.'s study [23], which
suggested that NG was superior to NC.

In another trial, there was a tendency
towards elongated PFS with PC compared to
PG (4.2 months versus 3.5 months, p =
0.044), while GC showed a PFS of 5.1
months [24]. Notably, nearly one-third of the
patients in this trial were treated with second-
line chemotherapy, predominantly platinum-
based (86%), after receiving non-platinum-
based first-line chemotherapy.

In the current study, nausea, alopecia,
diarrhea,  arthralgia, and  peripheral
neuropathy were more common in the taxan
arm than in the gemcitabine or navelbine
arms, with significant differences. Vomiting

was significantly associated with the
gemcitabine arm, while fatigue and
constipation were more common in

gemcitabine and navelbine than taxan, with
significant differences.

Numerous studies conducted worldwide
have yielded somewhat similar findings. One
particular study indicated that PC was related
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to higher rates of alopecia and PN compared
to NC [25] or GC, as well as higher rates of
NAV compared to GP [24].

Toxicities normally linked with paclitaxel-
platinum regimens include neutropenia,
leukopenia, anemia, and neurotoxicity. In
comparison to PG, PC demonstrated
generally comparable toxicity profiles [44].
Paclitaxel-carboplatin ~ exhibited lower
incidences of neutropenia (50-57% versus
65-76%) and nausea and vomiting (<1-7%
versus 12-18%) compared to NC [25], but
higher rates of neurotoxicity (13% versus
3%) [17].

In another study, the mixture of vinorelbine
(30 mg/m? weekly) and cisplatin (100 mg/m?
every 4 weeks) was associated with
hematologic ~ complications  such  as
neutropenia, anemia, and febrile neutropenia
[26].

Furthermore, other side effects were
reported in various studies. Initially, when
gemcitabine was given on days 1, 8, and 15
with a protocol given every 28 days, very
high rates of thrombocytopenia fluctuating
from 40% to 60% were noted [27]. The
relatively low occurrence of
thrombocytopenia in the present study may
be attributed to the small sample size.
Conclusions

The three  therapeutic  protocols—
vinorelbine, gemcitabine, and taxanes—had
similar efficacy, based on response rate, in
the treatment of SCC with a mild
preponderance of vinorelbine.
Recommendations
Taxane is associated with more frequent
side effects, including nausea, alopecia,
diarrhea,  arthralgia, and  peripheral
neuropathy.

ORIGINAL RESEARCH
Published: 25 June 2024
Doi: 10.26505/DJM.26027680609

Source of funding: The current study was
funded by our charges with no any other
funding sources elsewnhere.

Ethical clearance: This study was
conducted according to the approval of
College of Medicine/ University of Diyala
and in accordance with the ethical guidelines
of the Declaration of ethical committee of the
College (Document no.2023SAA768).

Conflict of interest: Nil

References

[1] Perez-Moreno P, Brambilla E, Thomas R,
Soria JC. Squamous cell carcinoma of the
lung: molecular subtypes and therapeutic
opportunities. Clin Cancer Res. 2012 May
1;18(9):2443-51. https://doi: 10.1158/1078-
0432.CCR-11-2370.

[2] Gandara DR, Hammerman PS, Sos ML,
Lara PN, Hirsch FR. Squamous cell lung
cancer: from tumor genomics to cancer
therapeutics. Clin Cancer Res. 2015 May
15;21(10):2236-43. https://doi:
10.1158/1078-0432.CCR-14-3039.

[3] Gershman E, Guthrie R, Swiatek K,
Shojaee S. Management of hemoptysis in
patients with lung cancer. Ann Transl Med.
2019 Aug;7(15):358. https://doi:
10.21037/atm.2019.04.91.

[4] DeVita J, Vincent T, Lawrence TS, et al.
Devita, Hellman, and Rosenberg’s Cancer
Principles and Practice of Oncology. 11th
edition. Lippincott Williams and Wilkins
page number 1147, 2018.

[5]JASCO GIUDLINES, the six edition
September 2018. Available from:
https://education.asco.org/product-
details/asco-sep-6th-edition

[6] Scagliotti GV, Parikh P, von Pawel J,
Biesma B, Vansteenkiste J, Manegold C,
Serwatowski P, et al. Phase Il study

56

June 2024 ,Volume 26, Issue 2


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1096/version/1069
https://education.asco.org/product-details/asco-sep-6th-edition
https://education.asco.org/product-details/asco-sep-6th-edition

saDIM

Diyala Journal of Medicine

comparing cisplatin plus gemcitabine with
cisplatin plus pemetrexed in chemotherapy-
naive patients with advanced-stage non-
small-cell lung cancer. J Clin Oncol. 2008 Jul
20;26(21):3543-51. https://doi:
10.1200/JC0.2007.15.0375.

[7] Chmielowski B, Territo M. Manual of
Clinical Oncology, 8th edition. Wolter
Kluwer, Philadelphia, 2009, pp134-212.

[8] Brahmer J, Reckamp KL, Baas P, Crino
L, Eberhardt WE, Poddubskaya E, Antonia S,
et al. Nivolumab versus Docetaxel in
Advanced Squamous-Cell Non-Small-Cell
Lung Cancer. N Engl J Med. 2015 Jul
9;373(2):123-35. https://doi:
10.1056/NEJMo0al1504627.

[9] Bristol-Myers Squibb. CheckMate-017, A
Phase 3 Study of Opdivo (Nivolumab)
Compared to Docetaxel in Patients with
Second-Line Squamous Cell Non-small Cell
Lung Cancer, 2015.

[10] Kuribayashi K, Funaguchi N, Nakano T.
Chemotherapy for advanced non-small cell
lung cancer with a focus on squamous cell
carcinoma. J Cancer Res Ther. 2016 Apr-
Jun;12(2):528-34. https://doi: 10.4103/0973-
1482.174185.

[11] Eisenhauer EA, Therasse P, Bogaerts J,
Schwartz LH, Sargent D, Ford R, et al. New
response evaluation criteria in solid tumours:
revised RECIST guideline (version 1.1). Eur
J Cancer. 2009 Jan;45(2):228-47. https://doi:
10.1016/j.ejca.2008.10.026.

[12] Kuhr T, Woll E, Thaler J. Chemotherapy
protocols 2020. 20th edition. Austria:
Klinkum Wels-Grieskirchen; 2020. P 102-
105.

[13] 1Schiller JH, Harrington D, Belani CP,
Langer C, Sandler A, Krook J, Zhu J, et al.
Eastern Cooperative  Oncology  Group.

ORIGINAL RESEARCH
Published: 25 June 2024
Doi: 10.26505/DJM.26027680609

Comparison of four chemotherapy regimens
for advanced non-small-cell lung cancer. N
Engl J Med. 2002 Jan 10;346(2):92-8.
https://doi: 10.1056/NEJM0a011954.
[14]Treat JA, Gonin R, Socinski MA,
Edelman MJ, Catalano RB, Marinucci DM,
et al. Alpha Oncology Research Network. A
randomized, phase Il multicenter trial of
gemcitabine in combination with carboplatin
or paclitaxel versus paclitaxel plus
carboplatin in patients with advanced or
metastatic non-small-cell lung cancer. Ann
Oncol. 2010 Mar;21(3):540-547. https://doi:
10.1093/annonc/mdp352.

[15]Natale R. A ten-year review of progress
in the treatment of non-small-cell lung cancer
with gemcitabine. Lung Cancer
2005;50(Suppl 1): S2-S4

[16] Carmichael J, Allerheiligen S, Walling J.
A phase | study of gemcitabine and
carboplatin in non-small cell lung cancer.
Semin Oncol 1996; 23:55-59. https://doi:
10.1016/s0169-5002(05)81549-1.

[17] Kelly K, Crowley J, Bunn PA Jr, Presant
CA, Grevstad PK, Moinpour CM, Ramsey
SD, et al. Randomized phase Ill trial of
paclitaxel plus carboplatin versus vinorelbine
plus cisplatin in the treatment of patients with
advanced non--small-cell lung cancer: a
Southwest Oncology Group trial. J Clin
Oncol. 2001 Jul 1;19(13):3210-8. https://doi:
10.1200/JC0.2001.19.13.3210.

[18] Ohe Y, Ohashi Y, Kubota K, Tamura T,
Nakagawa K, Negoro S, et al. Randomized
phase Il study of cisplatin plus irinotecan
versus carboplatin plus paclitaxel, cisplatin
plus gemcitabine, and cisplatin  plus
vinorelbine for advanced non-small-cell lung
cancer: Four-Arm Cooperative Study in

57

June 2024 ,Volume 26, Issue 2


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1096/version/1069

saDIM

Diyala Journal of Medicine

Japan. Ann Oncol. 2007 Feb;18(2):317-23.
https://doi: 10.1093/annonc/mdI377.
[19]Stathopoulos  GP,  Veslemes M,
Georgatou N, Antoniou D, Giamboudakis P,
Katis K, et al. Front-line paclitaxel-
vinorelbine versus paclitaxel-carboplatin in
patients with advanced non-small-cell lung
cancer: a randomized phase Il trial. Ann
Oncol. 2004 Jul;15(7):1048-55. https://doi:
10.1093/annonc/mdh260.

[20] Fossella F, Pereira JR, von Pawel J,
Pluzanska A, Gorbounova V, Kaukel E, et al.
Randomized, multinational, phase Il study
of docetaxel plus platinum combinations
versus vinorelbine plus cisplatin for advanced
non-small-cell lung cancer. the TAX 326
study group. J Clin Oncol. 2003 Aug
15;21(16):3016-24. https://doi:
10.1200/JC0.2003.12.046.

[21] Bennouna J, Havel L, Krzakowski M,
Kollmeier J, Gervais R, Dansin E, et al. Oral
vinorelbine plus cisplatin as first-line
chemotherapy in nonsquamous non-small-
cell lung cancer: final results of an
International randomized phase Il study
(NAVotrial 01). Clin Lung Cancer. 2014
Jul;15(4):258-65. https://doi:
10.1016/j.cllc.2014.04.007.

[22]Rajeswaran A, Trojan A, Burnand B,
Giannelli M. Efficacy and side effects of
cisplatin- and carboplatin-based doublet
chemotherapeutic regimens versus non-
platinum-based doublet chemotherapeutic
regimens as first line treatment of metastatic
non-small cell lung carcinoma: a systematic
review of randomized controlled trials. Lung
Cancer. 2008 Jan;59(1):1-11. https://doi:
10.1016/j.lungcan.2007.07.012.

[23]Tan EH, Szczesna A, Krzakowski M,
Macha HN, Gatzemeier U, Mattson K, et al.

ORIGINAL RESEARCH
Published: 25 June 2024
Doi: 10.26505/DJM.26027680609

Randomized  study  of  vinorelbine--
gemcitabine versus vinorelbine--carboplatin
in patients with advanced non-small cell lung
cancer. Lung Cancer. 2005 Aug;49(2):233-
40. https://doi:
10.1016/j.lungcan.2005.03.029.

[24] Smit EF, van Meerbeeck JP, Lianes P,
Debruyne C, Legrand C, Schramel F, et al.
Three-arm  randomized study of two
cisplatin-based regimens and paclitaxel plus
gemcitabine in advanced non-small-cell lung
cancer: a phase Il trial of the European
Organization for Research and Treatment of
Cancer Lung Cancer Group--EORTC 08975.
J Clin Oncol. 2003 Nov 1;21(21):3909-17.
https://doi: 10.1200/JC0.2003.03.195.

[25] Scagliotti GV, De Marinis F, Rinaldi M,
Crino L, Gridelli C, Ricci S, et al. Phase 1l
randomized trial comparing three platinum-
based doublets in advanced non-small-cell
lung cancer. J Clin Oncol. 2002 Nov
1;20(21):4285-91. https://doi:
10.1200/JC0.2002.02.068.

[26] 26. Douillard JY, Helene T, Aubert D,
Shephered FA, Rosell R, Ding K, et al.

Adjuvant cisplatin and vinorelbine for
completely resected non-small cell lung
cancer. J Thorac Oncol. 2010;5:220-8.

https://doi.org/10.1097/JT0O.0b013e3181c814
e’

[27] Ng EW, Sandler AB, Robinson L,
Einhorn LH. A phase Il study of carboplatin
plus gemcitabine in advanced non-small-cell
lung cancer (NSCLC): a hoosier oncology
group study. Am J Clin Oncol. 1999
Dec;22(6):550-3. https://doi:
10.1097/00000421-199912000-00003.

58

June 2024 ,Volume 26, Issue 2


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1096/version/1069
https://doi.org/10.1097/JTO.0b013e3181c814e7
https://doi.org/10.1097/JTO.0b013e3181c814e7

ORIGINAL RESEARCH
Published: 25 June 2024
Doi: 10.26505/DJM.26027680609

Diyala Journal of Medicine

Ol sl alaRiudy o) ol) paa gl g Al e Al g Al Jana
LN B asiial) 4id ald) LAY Gl pe 30 J 5l oA Ll § Gpuslisacasad] g
Y Lg.l.u)S\ Tiea )A)\ s ! ‘;m.)lﬂ\ daa) cligd

gdlal)

Ol aadinl 3ol e LAY 3 A5 lapu (e g sa D351 8 Akl el UDIAN e s sdd jal) Adls
Adiial) iapall E¥la & i yall 3208 giat] LA ALl SLesS))

Onlian s oclisid aule) LalaS Gladle &3 gn Auilad)l BV Daiu¥) Jaee el cdaljal) Gilaa)
A3l (8 Ll Ahs ) LAY (la s (g (5 silay (Al (uda sl (A LS

A Al el 3ad all LAY s e Galias Wy e £0 Guela i) A jall sda cilads 33l jhall g el
ol e e sana GO I (ol and il 0 T-f 32a) GBS e adin 79030 JhaS ke (o all maen
Ol am pall o) 1) Bl G oy sl aas (Bl Al a3 Ly e e dused Ao gene JSV ALY 230 J S 535 50
o) JS Al Y ap a3 LS s sanal) il guaill aladialy Gaans BY) e agaal

FA,AAE), Y (Yau ¥0,1Y40,04 by y5id g LSl s Galissann £ 530 8 o) sl) ana 8 (iAW) Jasa aly sl
OleSlll £ 55 (& Alaiul) Jae qly Aosime 3508 dsay et ae Mgl e Yau VEIVEV 0005 Yau
Loy dguilall JBY) CuilS Aysina (358 aga g ade ae sl o ZAT,TY 5 ZA 5 7YY, YT Gady ) sl 5 Cplinaanall
o B sd ST (pagadll any o () gaasdl SNV 5 cdaaliall oY1 cJlem) s caladll 5 ool iy
Ay sine BN 3 sa 5 ma 5 A Y] £ LAVL & jlie LSl 1,3 8 iyl

L) Jare e 2l dlilas 3l ¢ il 5 ¢(puliviain 5 el ) gid AU 4 ] cilaMall culS seulaliiiay)
Ol sl g (las ) 2

Sl ¢ cpbinnan ¢l ) s (Al jall LIAD (a e sdpalidal) cilalSl)

shahbaa_ahmed88@yahoo.com 2 AN )

YOYY Ooa 9 rduagd) oMl f

VoYY Jsbi Ve sand el g

LB“)XJ\ - J\A&_} - G 43‘:":!\ e\)}y‘ [N \
é“)’J\ - J\JL} —_ Q.!‘:“\ J\J.Ll o e Y

59 June 2024 ,Volume 26, Issue 2


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1096/version/1069
mailto:shahbaa_ahmed88@yahoo.com

saDIM

OPEN ACCESS

Correspondence. Igbal Hanash Dhefer

Email: dr.igbalhanash@mtu.edu.iq
Copyright: ©Authors, 2024, College of
Medicine, University of Diyala. This is an
open access article under the CC BY 4.0
license
(http://creativecommons.org/licenses/by/4.0/)
Website:
https://djm.uodiyala.edu.ig/index.php/djm

Received: 19 November 2023

Accepted: 7 January 2024
Published: 25 June 2024

Introduction
Among heart
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rhythm disorders,
fibrillation (AFi) is the most prevalent. In the
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Vitamin D3 Deficiency's Impact
on Atrial Fibrillation In
Hyperthyroidism Patients

Igbal Hanash Dhefer “='1

Department of Medical Laboratory Techniques, AL-Suwaira Technical
Institute, Middle Technical University, Waist, Iraq

Abstract
Background: Atrial fibrillation (AFi) is more common as people get
older. Additionally, a further indicator of the occurrence of AFi s
subclinical hyperthyroidism, which is linked to a 3-fold increased risk.
Lack of vitamin D causes the renin-angiotensin-aldosterone pathway to
become active, which has an impact on the cardiovascular system.
Objective: To examine the association between 25-hydroxyvitamin D3
insufficiency and AFi and hyperthyroidism cases with valvular and
nonvalvular AFi that required treatment at our medical center.
Patients and Methods: Samples taken from 200 cases of AFi (50-65
years old) divided into: group A cases with nonvalvular AFi and group B
cases with valve AFi, and 100 healthy individuals with sinus rhythm who
were age-matched chosen as control groups. Standard biochemical
measurements, including levels of 25-OHvit.D3,the hormone of the
thyroid gland, and parathyroid hormone, were made.
Results: Cases in group A had decreased 25-OHvit.D3 levels compare to
those in the control and B groups (P < 0.05 ).In comparison to the control
group, the patients in groups A and B had larger left atriums and greater
systolic pulmonary artery pressures.
Conclusion: Thus, the study shows a connection between nonvalvular AFi
cases with hyperthyroidism and 25-OHvit D3 deficiency.
Keywords: 25-hydroxyvitamin D3, Atrial fibrillation,
Parathyroid hormone, Hyperthyroidism.

Valvular,

atrial dilatation, and diminished atrial muscle mass

are frequently seen in AFi. The renin-

population as a whole, the prevalence of
(AFi) is predicted to range from 0.4% to 15%
and to rise with age. The risk of mortality,
heart failure, and stroke is all raised by atrial
fibrillation, which is a significant public
health concern [1]. Up to about 15% of
hyperthyroid patients experience  AFi,
compared to 4% prevalence in the population
as a whole [2]. Atrial fibrosis, atrial

angiotensin-aldosterone system is assumed to

be primarily responsible for these
physiopathologic alterations [3].
Additionally, it is well recognized that
calcium is crucial for AFi and
electrophysiologic reorganization. By

reducing the atrial refractory duration and the
action potential time, intracellular calcium
excess inside the atrial myocytes contributes
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to the onset and maintenance of Afi [4]. The
sarcoplasmic reticulum (SR) releases More
calcium  readily  spontaneously  when
angiotensin is present, and it also encourages
the proliferation of fibroblasts, both of which
are crucial for the growth and maintenance of
AFi. Age, gender, valvular heart disease,
congestive heart failure, and ischemic heart
disease are hazard issues for AFi in
hyperthyroid patients that are similar to those
in the population as a whole [5]. Vitamin D
impacts heart function both directly and
indirectly. Additionally, vitamin D controls
blood pressure and guards against heart
hypertrophy by suppressing renin activity [6].
Given this knowledge, we surmised that AFi
might be associated with 25-hydroxyvitamin
D3 insufficiency. The current study aiming to
examine the association between 25-
hydroxyvitamin D3 insufficiency, AFi
hyperthyroidism cases with both valvular,
and nonvalvular AFi of the routine patients
at our medical center.
Patients and Methods

Two hundrad hyperthyroid patients
between the ages of 50 and 65 who were
diagnosed with persistent (AFi) visited the
cardiology outpatient clinic and the National
Diabetes Center/AL-Mustansiriyah
University in Baghdad between December
2022 and July 2023. The Center Ethical
Committee approved the trial since
physicians make diagnoses for every patient.
The cases were divided into two groups:
group A cases with nonvalvular (AFi) and
group B cases with valvular (AFi), and 100
healthy individuals with sinus rhythm who
were age-matched were chosen as control
groups (SiR). The patients were required to
sign formal informed consent forms in
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accordance with the research protocol that
was certified by the ethical council of the
University of the Middle Technical, Institute
of  AL-Suwaira  Technical, = Medical
Laboratory Department, lraq. Patients with
other diseases were omitted from this study.
The cases' blood pressure was gauged.
Patients classified as hypertensive were those
with a systolic blood pressure >140 mm Hg
and/or a diastolic blood pressure >90 mm Hg,
as well as those on antihypertensive
medications.

Parathyroid hormone (PTH),T3,T4,25-
OHVitD3,phosphorus, and calcium analysis
in serum was carried out on Roche Modular
E 170 Analytic System equipment utilizing
the electrochemiluminescence technique. For
the winter season, the reference values are
25-OHVit. D3 was set at 30 to 60 ng/mL, and
for the summer season, at 30 to 130
ng/mL[1,7].

The protocol for transthoracic
echocardiographic assessment was achieved
by a 3.5 MHz transducer on a Vivid 7 Pro
TTE. The test is conducted by a sonographer,
a professional skilled in the use of ultrasound
technology, who then provides the results to
the physician. The European Association of
Echocardiography and the American Society
of Echocardiography instructions were
followed for all  echocardiographic
examinations[8]. The patient remained in the
position of lateral decubitus throughout the
whole recording of the echocardiographic
images.international units should be used in
this section and throughout the manuscript.
Statistical Analysis

The SPSS version 22 were used to conduct
the statistical analyses. Categorical data were
shown as percentage values, whereas
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numerical variables were displayed as the
mean = SD. A P value< 0.05 was chosen as
the cutoff for significance in all statistical
studies.

Results

Parameters such as body mass index
[BMI], gender distribution, and age did not
vary statistically between the three groups,
but the biochemical factors revealed that
group A cases had higher PTH, T3, T4,
TSH,Ca, and Pi levels than other groups,
while having lower 25-OH vit D3 levels than
group B and the control group, as seen in
Table (1).

The mean LA diameter of the two case
groups with AFi was substantially larger than
that of the members of the SiR group when
the initial conventional echocardiographic
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parameters of those in the group were
assessed (P < 0.05). As indicated in Table
(2), the average systolic PA of groups A and
B diagnosed with AFi was significantly
greater than that of the persons in the SiR
group (P < 0.05). There was no significant
difference in mean (edi), (esy) LV diameter,
posterior wall and interventricular septum
thickness between the all groups.

All biochemical markers were evaluated
for potential linkage; the only significant
correlation found was between PTH and 25-
OH vitamin D3. Table (3) shows a
substantial negative association between
Upth and 25-OH vitamin D3 and a non-
significant negative correlation between PTH
and each of T3 and T4.

Table (1): Comparing of the biochemical characteristics of (AFi) cases and (SiR) groups.

Item Patients (AFi) Control P value
Group A GroupB (SIR)
No. 100 No. 100 No. 100
BMI kg/m? 23.1%1.22 21.95+1.75 24.35+2.48 0.09
ég:r 62.51 +5.8 61.5+5.05 61.35 +5.44 0.07
Hb g/dl 152+14 1374115 14.2 +1.89 0.057
Cre mg/dL 0.91+0.24 071+ 01 084+ 021 0.06
25-OH vit.D3, ng/MI | 522 +2.30 10.1 +4.28 12.10 +4.63 0.01%1
TSH, melU/mL 1.52+0.98 1.27 0.95 1.61 +0.54 0.081
T3(nmol/L) 3.12+0.23 2.0+0.369 1.296+0.36 0.03*
Ta(nmol/L) 10914251  181.2+311 103.94236 0.00*
PTH, pg/ml 88.6+25.1 80.3+33.9 75.27+29.3 0.03"]
Ca (mg/dL) 9.02£0.52 8.09+0.68 8.7+0.12 0.09
Pi mg/dL 3.6+0.21 3.0+051 3.0+0.11 0.08

AFi, atrial fibrillation, SiR, sinus rhythm,
Hb, hemoglobin ,Cre, creatinine, TSH,
thyroid-stimulating hormone, 25-OH
vit.D3,25hydroxyvitaminD, T3, triiodothyroni

ne, T4,thyroxin,Ca,calcium,Pi,phosphorous.
(*) significant p value < 0.05, (i) non-
significant for group B against control.

62 June 2024 ,Volume 26, Issue 2


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1097/version/1070

ORIGINAL RESEARCH
Published: 25 June 2024

Diyala Journal of Medicine Doi: 10.26505/DIJM.26028011119

Table (2): Comparison of traditional echocardiographic characteristics of two (AFi) and SiR groups.
Item Patients (AFi Control P value
Group A Group B (SiR)

No. =100 No. =100 No. =100

LA 451441 47.9143.1 36.6 +3.4 0.002*
RA 32.6 +£3.6 39.0+3.8 30.9+3.6 0.08
PA 35.0+2.96 40.1+2.9 29.5+2.9 0.004*

LV-gj 63.6 +3.77 60.4+4.1 63.9 +4.2 0.002"
LV -sy 29.1 +£3.56 27.9+1.1 28.7+2.6 0.07
LV-edi 45.1+ 3.23 46.8+2.2 44.9 +3.9 0.054

LA: Left atrium(diameter, mm), RA: Right  end-systolic diameter(mm) ,edi : end-
atrium(diameter, mm),PA, pulmonary artery  diastolic diameter(mm). (*) significant p
(systolic pressure, mm Hg ), LV, left value <0.05.

ventricular(%), ej: ejection fraction , esy :

Table (3): Reduction in tumor sizes in three treatment protocols The relationship between PTH and 25-
OH vitamin D3, T3, and T4 levels in hyperthyroid patients.

Correlation Pearson Correlation Significant (2-tailed)
PTH and 25-OH vitamin D3 -0.22 0.02*
PTH and T3 -0.14 0.32
PTH and T4 -0.12 0.43

Table (4) displays the outcomes of the in group A were found to be the LA diameter
forward progressive logistic regression test.  and 25-OH vitamin D3 level.
The independent primary indicators of AFi

Table (4): Analysis of independent risk factors for AFi using logistic regression (Group A).

Character HR(CI :95%) P-value
PTH 1.75 (0.45-1.98) 0.51
LAdiameter 3.11(1.712-2.751) 0.02*
LV-gj 1.16 (0.37-1.43) 0.45
25-0H vit.D3 0.91(0.652-0.865) 0.01*

As demonstrated in Table (5), systolic PA, Heart  failure, myocardial infarction,
LA, and RA diameters were the independent  myocardial fibrosis, and hypertensive cardiac
primary indicators of (AFi group B) and disorders are all linked to the renin-
predisposes to the development of (AFi). angiotensin-aldosterone pathway [10].

Table (5): Analysis of independent risk factors for AFi (Group B) using logistic regression.

Character HR(CI :95%) P-value

PA systolic pressure 1.75(1.412-2.311) 0.03*

LA diameter 2.58 (1.911-2.790) 0.00*

RA diameter 1.86 (1.458-2.312) 0.004*
63
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Discussion
Primary hyperaldosteronism causes an
increase in the incidence of Afi [11].

Angiotensin I, which is created locally in
primary hyperaldosteronism, is linked to
fibrosis in the reactive tissues and myocyte
death [12,13].

Angiotensin Il receptor blockers and
angiotensin-converting enzyme inhibitors,
which are RAAS inhibitors, have been shown
to protect against AFi by this mechanism.
These medications had an 18% reduction in
new-onset AF. Among patients with heart
failure, the rate can reach 43% [14,15].
RAAS blockage reduces the likelihood of
AFi recurrence and failure rates following
cardioversion [16]. Reentry cycles are made
easier by AFi's reduced effectiveness
refractory period and lower atrial impulse
velocity [17,18,19,20]. Action potential
duration, shorter action potential plateau
time, refractory period, and wavelength—the
distance traversed by the electrical impulse
throughout the refractory period—are all
effects of the decline in calcium channels of
the L type in the short term as well as the
long term. These alterations are typical of Afi
[21]. Another study revealed that vitamin D
serves purposes aside from those related to
bone metabolism [22]. According to the
previous studies 25-OH vit. D3 deficiency
may impact the onset of inflammatory bowel
disease, autoimmune disorders, rheumatoid
arthritis, some cancers, psoriasis, multiple
sclerosis, diabetes, stroke, cardiac failure and
infectious diseases like pneumonia and
tuberculosis [23,24]. Supplementation with
vitamin D is also effective in these people
[23] by blocking RAAS and PTH, vitamin D
maintains blood pressure homeostasis [24].
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The research demonstrated that vitamin D
and its equivalents could lower levels of
angiotensin Il and renin [16]. Calcium is
crucial for both AFi initiation and
electrophysiological modification [25]. By
reducing the atrial refractory action and
potential duration, intracellular calcium
excess inside the atrial myocytes contributes
to the growth and ongoing functioning of the
AFi[4].We suggested that 25-OH vit.D3
insufficiency might be connected to AFi,
given the significance of RAAS in the
pathological process of AFi and the harmful
regulating role that vitamin D plays for
renin[16].

In current reasearch, three groups were
contrasted using 25-OHvit. D3 patients with
nonvalvular AFi disease had considerably
lower 25-OHvit,D3 levels than patients
without (AFi),and those with valvular (AFi)
disease had higher 25-OHvit. D3 levels (P<
0.05). It is well established that vitamin D
decreases levels of  pro-inflammatory
cytokines and raises levels of IL-10[6]. This
result has led to the hypothesis that 25-OH
vit. D3 insufficiency may contribute to the
emergence and maintenance of AFi. Under
conditions of normal atrial action potential,
normal ventricular function and structure and
transforming growth factor Blincreases atrial
fibrosis. Additionally, it increases conduction
heterogeneity and AFi vulnerability [26].
According to certain theories, vitamin D
insufficiency makes people more susceptible
to AFi via increased TGFBlexpression,
conduction heterogeneity, and atrial fibrosis.
In the start of AFi and electrophysiological
remodeling, calcium is crucial [27]. PTH
raises intracellular calcium levels by
decreasing cardiomyocyte cellular calcium
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absorption and sarcoplasmic reticulum
calcium reuptake [28]. In contrast to the
assertion made by Rienstra et al. that vit. D3
status was unrelated to incident (AFi), our
investigation found a link between 25-OH
vit. D3 insufficiency and nonvalvular (AFi)
[29]. In line with the findings of the
literature, it was discovered in our
investigation that both the LA and RA
diameters were related to AF. PTH levels of
individuals who had AFi were much greater
than PTH concentrations of individuals
without AFi when three groups were
examined. This finding implies that AFi
contributes to intracellular calcium overload
by causing hyperparathyroidism due to vit.D
deficiency. However, given the limited
sample size and short follow-up period, the
link between 25-OHVit.D3 and AFi needs to
be verified in bigger, well-designed
investigations.

Conclusions

Our investigation thus demonstrated a link
between nonvalvular (AFi) and 25-OHVit.D3
insufficiency in  hyperthyroid patients.
However, it was discovered that both the
control group and individuals with valvular
AFi mitral valve disease had comparable
vitamin D levels. This circumstance shows
that valvular heart disease in these
individuals causes AFi. Additionally, 25-
OHVit.D3 insufficiency may contribute to
nonvalvular ~ AFi  in  patients  with
hyperthyorid.
Recommendations

To better understand the link between
nonvalvular  (AFi) and 25-OHVit.D3
insufficiency in hyperthyroid patients, the
quantity of samples must be increased, and
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the disease must be researched in more than
one location.
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Abstract
Background: In the context of rising obesity rates globally, understanding
the effect of high body mass index (BMI) on breast cancer characteristics
is crucial. Previous research has hinted at associations between obesity
and some specific features, such as tumor receptor status and axillary
lymph node involvement. However, a comprehensive investigation into
these relationships is essential for informing targeted interventions and
advancing our understanding of breast cancer in the context of obesity.
Objective: To investigate the relationship between high BMI and some
key tumor characteristics such as hormone receptor status, HER2 receptor
status, tumor grade, tumor size and axillary lymph node status.
Patients and Methods: A retrospective analysis of the medical records of
186 female breast cancer patients treated at Rizgary Teaching Hospital's
Oncology Department in Erbil City during the year 2021.
Results: The study revealed a statistically significant association between
elevated BMI and certain pivotal breast tumor characteristics, particularly
HER2 receptor status. Additionally, obese individuals exhibited a
significantly greater probability of having axillary lymph node-positive
disease compared to their non-obese counterparts.
Conclusion: This study establishes a noteworthy association between high
BMI and some critical breast cancer characteristics, which may underscore
the clinical relevance of body mass index in shaping breast cancer profiles.
Keywords: Body mass index (BMI), breast cancer, tumor
characteristics.

Nowadays, a high body mass index (BMI),
encompassing both overweight and obesity,
is a prevalent health issue with a rising
occurrence on a global scale. The United
Nation’s World Health Organization (WHO)
considers the global obesity as an epidemic;
for instance, in 2016 more than 1.9 billion
adults worldwide were overweight, and 650
million adults (13 percent of the world’s
adult population) were obese [1,2].
Contemporary research conducted worldwide

has indicated a correlation between global
obesity and heightened susceptibility to
various chronic health conditions, including
cardiovascular diseases, diabetes mellitus,
and cancer. It is noteworthy that these
associations may exhibit variations among
diverse ethnic and racial groups [3,4].

The complexity of relationships between
obesity and cancer is multifactorial that
involves a numerous combination of many
factors such as genetics, environmental and
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lifestyle influences, some of which are very
intricate and not fully understood. Some
explanations explicate that obesity induces a
state of persistent low-grade inflammation,
especially in white adipose tissue, resulting in
immune  dysfunction characterized by
heightened production of pro-inflammatory
cytokines, alternative macrophage activation,
and impaired T-cell function. Given that the
breast by itself consists predominantly of
white adipose tissue, the development of
breast cancer involves direct interactions with
cells and signals from the adipose tissues,
which are influenced by the state of obesity
[5,6,7,8,9].

Importantly, variations in breast cancer
subtypes and tumor characteristics could
contribute to prognosis in obese individuals.
According to several studies, obesity is
linked to an elevated risk of hormone
receptor-positive breast cancer, which may
be influenced by an increase in circulating
estrogen levels [10,11,12,13,14]. The higher
adiposity in obese patients can lead to
elevation in aromatase production and
subsequently  increase the  circulating
estrogen. Additionally, obese patients may
experience a decrease in sex hormone-
binding globulin (SHBG), a liver-produced
glycoprotein that restricts estrogen biological
activity.

Consequently, a reduction in SHBG levels
in obese women could elevate the risk of
hormone receptor-positive breast cancer
[15,16,17]. Also, there is a complex and
incompletely-understood relationship
between obesity and human epidermal
growth factor receptor (HERZ2) status in
breast cancer. Based on some studies, obesity
consistently correlates with poorer overall
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survival in early HER2-positive breast cancer
[18,19,20].

Additionally, some studies have shown that
obesity has linked to a higher disease stage,
increased tumor size, elevated lymph node
ratio, and the presence of more aggressive
tumors at the time of diagnosis [10,21].
Notably, individuals with breast cancer and
obesity face a up to 46% higher likelihood of
developing distant metastases a decade after
diagnosis of the disease [22]. Besides,
obesity in breast cancer patients might also
be related to increased frequencies of disease
recurrence, diminished quality of life, second
primary tumors, and heightened risk of
disease-related  complications such as
lymphedema and other comorbidities like
diabetes  mellitus,  hypertension, and
cardiovascular diseases [23].

The aim of this study was to investigate the
relationship between high body mass index
(BMI) and key breast cancer tumor
characteristics, including hormone receptor
status, HER2 receptor status, tumor grade,
primary tumor size and axillary lymph node
status. Through this exploration, we sought to
identify potential associations that could
enhance our understanding of the impact of
BMI on breast cancer presentation and
progression.

Patients and Methods
Data source and study design

In this retrospective study, data were
extracted from the medical records of
patients diagnosed and treated for breast
cancer at Rizgary Teaching Hospitals
Oncology Center in Erbil, Iraq, covering the
period from the beginning to the end of 2021.
The aim was to comprehensively investigate
the relationship between high body mass
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index (BMI)  and breast  cancer
characteristics. The study exclusively
included the records of 186 female patients
aged 23 to 84 with histologically confirmed
breast cancer. Cases with incomplete data in
their records were excluded to ensure a
focused and relevant dataset for analysis.

To systematically collect relevant data from
patient records, a structured data collection
form was designed. This form included fields
for essential variables such as patient
demographics, high BMI indicators, and
breast cancer characteristics (e.g., hormone
receptor status, HER2 receptor status, tumor
grade, and disease stage). The form was

meticulously crafted to ensure
comprehensive data extraction aligned with
the study objectives.

The body mass index (BMI) was calculated
based on the recorded weight and height of
the patients, using the following equation:
BMI = weight (kg) + squared height (meters).
It placed patients into four distinct categories:
underweight (BMI<18.5), healthy (normal)
weight (BMI1=18.5-24.9), overweight
(BMI=25.0-29.9) and obese (BMI>30.0)
[24].

The variables of interest in breast cancer
characteristics, including hormone receptor
status, HER2 receptor status, tumor grade,
tumor size, and axillary lymph node status,
were precisely extracted from the patients’
pathology and immunohistochemistry
reports. In addition to histopathology reports,
medical imaging reports such as CT scans
and MRI scans were employed for the tumor
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staging based on the TNM Staging System of
Union for International Cancer Control
(UICC), 8th edition [25]. This comprehensive

approach,  combining histopathological
assessment and imaging data, aimed to
provide a thorough and  accurate

representation of the breast cancer cases
under scrutiny in this study.
Statistical Analysis

The statistical analysis was conducted
utilizing the Statistical Package for the Social
Sciences (SPSS) software, version 25.
Descriptive statistics were employed to
summarize the demographic characteristics
of the study population. Cross tabulation and
the Chi-Square test in SPSS were utilized to
assess significant associations between body
mass index and other studied variables. In
instances where tables exhibited small
frequencies, Fisher's Exact test was employed
for a more robust analysis. The significance
level was set at a threshold of 0.05 (p < 0.05),
indicating statistical significance.
Results

This retrospective study included 186
patients’ records with confirmed breast
cancer diagnosis. Table (1) shows the
frequency distribution of body mass index
(BMI) amongst the studied cases. Of note,
there were no any underweight patients; only
minority (around 11%) had a normal
(healthy) weight; while the rest of the studied
patients were either overweight or obese, at
58.1 percent and 30.6 percent respectively.
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Table (1): Distribution of patients with breast cancer according to BMI. (no=186).

Body Mass Index Frequency Percentage (%)
Underweight 0 0.0%
Healthy weight 21 11.3%
Overweight 108 58.1%
Obese 57 30.6%
Total 186 100.0%

The frequency distribution of various breast
cancer tumor characteristics, including
hormone receptor status, HER2 receptor
status, tumor grade, tumor size, and axillary
lymph node status were examined. This is in
addition to identifying their relations with the
patients’ body mass index.

in the studied patients’ records, as seen in
Table (2), generally just under three quarters
of the patients were hormone receptor
negative. There were no statistically
significant differences in hormone receptor
status expression among different BMI
categories. The Pearson Chi-Squared p-value

Regarding the associations between body  was 0.734.

mass index and the hormone receptor status

Table (2): Association between BMI and hormone receptor status. (no=186).

Hormone Receptor Status
BMI Category Negative Positive Total p-value
Healthy, n (%) 6 (28.6%) 15 (71.4%) 21 (100%)
Overweight, n (%) 23 (21.3%) 85 (78.7%) 108 (100%) 0.734
Obese, n (%) 14 (24.6%) 43 (75.4%) 57 (100%) '
Total 43 (23.1%) 143 (76.9%) 186 (100%)

On the other hand, in regard to the instance, comparing to the obese patients, the

distribution of HER2 receptor status among
the breast cancer patients, as depicted in
Table (3), around 80 percent of the patients
had negative HER2 receptor status. This

non-obese (healthy and overweight) patients
were significantly more likely to have HER2
negative disease at the time of presentation.
The Fisher’s Exact two-tailed p-value was

distribution  was  statistically  different ~ 0.007.

between various BMI subgroups. For

Table (3): Correlation between BMI and HER2 receptor status. (no=186).

HER?2 Receptor Status
BMI Category Negative Positive Total p-value
Healthy, n (%) 17 (81.0%) 4 (19.0%) 21 (100%)
Overweight, n (%) | 93 (86.1%) 15 (13.9%) 108 (100%) 0.007
Obese, n (%) 37 (64.9%) 20 (35.1%) 57 (100%) '
Total 147 (79.0%) 39 (21.0%) 186 (100%)
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Another important studied variable was
tumor grade. Table (4) shows the
distributions of the three tumor grades
amongst the studied patients’ records.
Referring to data in Table (4), only seven
percent of the patients had grade | (low
grade) disease, around half of them had grade

Il (intermediate grade) disease, and more
than a third of them had grade IIl (high
grade) breast cancer. This distribution of the
tumor grades was almost similar between the
different BMI categories without any
significant difference between them. The p-
value was very close to one.

Table (4): Relations between tumor grade and BMI. (no=186).

Tumor Grade
BMI Category Gradel | Gradell | Grade Il Total | PY2lue
Healthy, n (%) 2(9.5%) | 10 (47.6%) | 9 (42.9%) | 21 (100%)
Overweight,n (%) | 8 (74%) | 59 (54.6%) | 41 (38.0%) | 108 (100%) | o,
Obese, n (%) 3(53%) | 32(56.1%) | 22(38.6%) | 57 (100%) '
Total 13 (7.0%) | 101 (54.3%) | 72 (38.7%) | 186 (100%)
Similarly, there were no statistically = percent of the patients, whether healthy,

meaningful association between the primary
tumor size and body mass index of the
studied patients. Table (5) illustrates that
about three quarters of the patients,
regardless of their BMI groups, had small
tumor sizes (T1 and T2), and about 10

overweight or obese, have advanced (T4)
disease. Obviously, there was no any
statistically significant difference between
the BMI categories related to the primary
breast tumor size at the time of presentation.
The Fisher’s Exact p-value was 0.599.

Table (5): Exploring the connection between tumor size and BMI. (no=186).

Tumor Size p-
BMI Category Tis T1 T2 T3 T4 Total value
2 21
o 0, 0, o, o,
Healthy, n (%) 0(0.0%) | 5(23.8%) | 11(52.4%) | 3 (14.3%) (9.5%) (100%)
Overweight, n (%) 4 (3.7%) | 25(23.1%) | 58 (53.7%) | 10 (9.3%) | 11 (10.2%) (11)(())%/)
0
0.599
Obese, n (%) 0(0.0%) | 7(12.3%) | 37(64.9%) | 7(12.3%) | 6(10.5%) (13(Z<V)
0
Total 4(2.2%) | 37 (19.9%) 106 20 (10.8%) | 19 (10.2%) 186
) ) (57.0%) ) ) (100%)

Another crucial tumor characteristic in breast
cancer patients is the status of axillary lymph
nodes, indicating whether they are affected
by the malignancy. Examining Table (6)
indicates that, in general, just under 60% of
patients had axillary node-positive disease at
the time of breast cancer diagnosis. Notably,

obese patients were significantly more
susceptible to axillary node-positive disease,
surpassing 70%, compared to approximately
half of the healthy and overweight patients.
The Pearson Chi-Square analysis yielded a p-
value of 0.039.
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Table (6): Association between BMI and axillary lymph node status. (no=186).

Axillary Nodal Status
BMI Category Node Negative Node Positive Total p-value
Healthy, n (%) 10 (47.6%) 11 (52.4%) 21 (100%)
Overweight, n (%) 52 (48.1%) 56 (51.9%) 108 (100%) 0.039
Obese, n (%) 16 (28.1%) 41 (71.9%) 57 (100%) '
Total 78 (41.9%) 108 (58.1%) 186 (100%)

Discussion

Because many studies link the associations
between excess body weight and cancer,
many health establishments such as the
World Health Organization (WHO), have
recently advocated for ongoing monitoring of
body mass index to assess obesity trends in
populations over time [26].

Regarding the relationship between body
mass index and the hormone receptor status
expression in breast cancer, the current study
showed that there was no statistically
significant effect of overweight or obesity on
the types of hormone receptor characteristics
(positive vs. negative). Based on previous
studies, there are contradicting results about
that. For instance, akin to the findings of the
present study, research conducted in
Indonesia demonstrated a lack of a
substantial association between obesity and
the hormone receptor status of primary breast
cancer [27]. On the other hand, some other
studies are opposing the results of our study.
For example, a study found that obese
women, with body mass index of 35 or
higher, have a strong likelihood to develop
estrogen receptor-positive/progesterone
receptor-positive breast cancer, but not
estrogen-negative breast cancer [28]. This
could be primarily attributed to elevated
levels of free estradiol circulating in the
blood stream of obese individuals.

Discrepancies in population characteristics
and other factors influencing hormone
receptor expression in primary breast cancer
may contribute to variations in this outcome
[11,29].

On the contrary, our study revealed a strong
relationship between obesity and human
epidermal growth factor receptor (HERZ2)
expression status in the studied women with
breast cancer. Based on the current study, the
chance of being obese were about three times
higher in those with HER2-positive disease,
compared with those with HER2-negative
disease. The connection between obesity and
HER2-positive breast cancer remains not
fully comprehended. According to certain
studies on this matter, obesity consistently
correlates with poorer overall survival in
early-stage HER2-positive breast cancer
patients. However, the evidence regarding the
association between obesity and advanced
HER2-positive breast cancer is still diverse
[18].

Concerning the relationship  between
excessive body weight and breast cancer
staging characteristics, while the present
study did not identify a significant link
between excess body weight and the grade
and size of the primary tumor, it did establish
a statistically significant association between
obesity and axillary lymph node status. These
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findings, to some extent, align with other
studies investigating the impact of excess
body weight on breast cancer staging. For
instance, research conducted at the Geneva
Cancer Registry in Switzerland compared
diagnostic features among obese and non-
obese breast cancer patients. The results
indicated that obese patients more frequently
presented with advanced disease stages,
experiencing higher rates of surgical delays
and extended hospital stays post-surgery The
authors  suggested that weight-related
embarrassment might contribute to reluctance
among obese women for physical
examinations. They propose that educating
obese women about breast self-examination
and clinical breast examination may be less
effective, highlighting the need to develop
strategies to prevent advanced disease upon
diagnosis in  this expanding patient
demographics [26,30].

To end with, more studies in this field are
necessary to elucidate the link between
elevated body mass index and the occurrence
of breast cancer, and to gain deeper insights
into how obesity influences breast cancer
behavior.  Revealing the  mechanisms
associated with obesity could help identify
at-risk  populations, and interventions
targeting these mechanisms may mitigate
breast cancer-related  morbidities  and
fatalities [31,32].

Conclusions

In conclusion, this study underscores a
significant association between high body
mass index (BMI) and some important breast
cancer prognostic characteristics, particularly
impacting tumor receptor status and axillary
lymph node involvement. Compared to non-
obese individuals, obese patients exhibited a
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significantly higher prevalence of HER2-
receptor positive disease, and a higher rate of
axillary lymph node positivity, emphasizing
the clinical relevance of BMI in breast cancer
staging and prognosis.

Moving forward, further investigations
should explore the underlying mechanisms of
this relationship, providing a more nuanced
understanding. This  study  contributes
valuable insights into the complex interplay
between obesity and breast cancer, paving the
way for targeted interventions and
personalized treatment strategies.
Recommendations

Further studies in this field are necessary to
better clarify the mechanisms of links
between elevated body mass index and the
breast cancer tumor characteristics; and to
further understand how obesity affects breast
cancer behavior and aggressiveness.
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Abstract
Background: The condylar process of mandible is an ellipsoid hard tissue
(bony structure) with a thin neckline that joins to the mandibular ramus.
The condylar processes are a critical anatomic component of the mandible
that development of mandibular bone is attributed in the sagittal and
vertical directions by condylar process.
Objective: To radiographical assessment of condylar head measurements
according to gender and site by uses cone beam computed tomography.
Patients and Methods: The study samples consisted of sixty-five
individuals (19 male and 46 female) with age range from (20-50) years
old. Width of condylar head, length of condylar head and condylar head
height were measured in the study by using cone beam computed
tomography from radiology archive in specialist dental center in Diyala.
Results: The results show condylar head width, condylar head height and
condylar head length in sides (right and left), males have noted higher mean
value than females. The results show condylar head width and condylar head
length in left side, have recorded higher mean value than right side. While,
condylar head height in left side, have recorded lower mean value than right
side.
Conclusion: Condylar dimensions and sizes may be associated with
gender and site. Males have higher condylar dimensions and sizes than
females.
Keywords: Condylar head, cone beam computed tomography.

One of the most significant joints of the
human body, temporomandibular joint (TMJ)
is closely associated to the teeth and oral
cavity. The oral structures and connected
muscles directly regulate the position and
role of the mandibular condylar part of the
TMJ [1].

According to nearly definitions, the TMJ is
a complicated apparatus in the human body
that simplifies a number of functions, such as
speaking, eating, and swallowing. It also
preserves the mandibular site stable and

avoids dislocation carried by infrequent or
outside forces [2].

Mandibular condyle, articular eminence,
glenoid fossa, and articular disc, which are
situated between the glenoid fossa and
condylar process. All these, are the essential

parts of the temporomandibular joint
(TMJ).[3].
Because the morphology, size, and

interrelations of the TMJ's constituent tissues
can vary importantly, anthropologists are
interested in the condyle. Such alteration can
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be critical in the diagnosis of disorders
affecting the temporomandibular joint.[4].

The condyle, which is the chief location of
growth in the jaw, is replies to continuing
stimuli during the remodeling process and is
therefore critical to the last dimensions of the
adult mandible. Both the final mandibular
dimensions and the final relationship between
the maxillary and mandibular arches might
be associated to size and volume of condyle.
Evaluating the anomalies and skeletal
variations that influence the TMJ needs a
radiographic investigation of the TMJ
buildings [5].

Multidirectional or clear views of the TMJ
are not likely with conventional radiographic
imaging, such as  panoramic  and
cephalometric radiography [6]. For oral and
maxillofacial requests, cone-beam computed
tomography (CBCT) is beneficial due to its
high-resolution images and fast image time.
TMJ subjects are one of the many conditions
for which CBCT is working.[7,8,9].

Therefore, the aims of this study are to
evaluation the variations in the mandibular
condylar head dimensions involving condylar
head width, length and height in sample of
Diyala people using CBCT.

Patients and Methods

The study samples consisted of sixty-five
individuals (19 male and 46 female) per age
variety from (20-50) years.

Study samples were separated into:

ORIGINAL RESEARCH
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Doi: 10.26505/DJM.26028330310

1-Group 1 (males): - Nineteen.

2-Group 2 (females): - Forty-six.

Cone beam computed tomography (CBCT)
scanner: A NewTom VGi TM CBCT scanner
was used to get the pictures. The scanning
parameters were (16 cm x 14 cm) or (24 cm x
19 cm) CBCT imaginings, 110VP, 24
seconds, 5.7mA, and a voxel size of 0.5mm.
The condylar height and length dimensions
were determined based on the methods
described by Krisjane,[10] height of condylar
head lined distance between highest of the
condylar head and cross-section line in
sagittal plane as in Figure (1); length of
condyle line distance between furthermost
posterior and anterior point of condylar head
in sagittal plane as in Figure (1); while the
condylar ~ width  measurements  were
determined based on the methods defined by
Hilgers,[11] which is the lined distance
between the lateral and medial poles of
mandible in the coronal plane as in Figure
(2).

One investigator measured the condylar

height, width, and length using CBCT
pictures.

This study included individuals with
normal occlusion, non-edentulous

individuals, excluded individuals with (class
I-1T Kennedy classification, history of trauma,
facial asymmetry, fracture and cystic lesion
of TMJ).

Figure (1): Measurement of condylar length and height in right side of 37 years old male on CBCT in

sagittal section.
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Statistical Analysis

SAS (2018) -Statistical Analysis System-
application was utilized to distinguish the
outcome of difference groups (Site and
Gender) in study parameters. In this study,
the t-test was applied to compare means
statistically.
Results

The results illustration condylar head width
in sides (right and left), males have
documented high mean value (right 15.26
mm, left 16.07 mm) than females (right
14.05mm, left 14.87 mm), with a statistically

- JE
Figure (2): Measurement of condylar width in left side of 22 years old female on CBCT in coronal
section.

non-significant relationship as shown in
Table (1).

Regarding to condylar head length in sides
(right and left), males have documented
higher mean value (right 7.48 mm, left 7.26
mm), than females (right 6.99 mm, left 7.23
mm), with a statistically non-significant
relationship as shown in Table (2).

Also, condylar head height in sides (right
and left), mean value of males (right 3.32
mm, left 2.99 mm) have recorded more than
females (right 2.98 mm, left 2.93mm) with a
statistically non-significant relationship as
revealed in Table (3).

Table (1): Summary data, and t-test (matched paired) for test variances of (condylar width) about (Right

and Left) among male and female.

. MP
*)
Groups Site No. Mean SD SE (t-test) Df C.S.
Right 19 15.26 2.62 0.60
Male g 1.266 1 0.282
Left 19 16.07 2.74 0.63 NS
Right 46 14.05 2.01 0.29
Female g 1.051 1 0.469
Left 46 14.87 2.42 0.35 NS
* NS: Non-Sig. at P>0.05
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Table (2): Summary data, and t-test (matched paired) for test variances of (condylar length) about

(Right and Left) among male and female.

Groups Site No. Mean SD SE (t[\':ler’t) Df CS.®
Right 19 7.48 1.19 0.27
Male g 0.588 1 0.507
Left 19 7.26 1.21 0.27 NS
Right 46 6.99 1.25 0.18
Female J 0.602 1 05;14
Left 46 7.23 1.25 0.18

* NS: Non-Sig. at P>0.05

Table (3): Summary data, and t-test (matched paired) for test variances of (condylar height) about

(Right and Left) among male and female.

. MP .
*)
Groups Site No. Mean SD SE (t-test) Df C.S.
Right 19 3.32 0.68 0.15
Male g 0.108 1 0.097
Left 19 2.99 0.60 0.14 NS
Right 46 2.98 0.80 0.12
Female g 0.391 1 0.745
Left 46 2.93 0.75 0.11 NS

* NS: Non-Sig. at P>0.05

Results show condylar head width in left
side, have recorded higher mean value (left
15.22 mm), than right side (right 14.41mm),
with a  statistically non-significant
relationship as shown in Table (4).

Regarding to condylar head length in left side,
have recorded higher mean value (left 7.24 mm),
than right side (right 7.13 mm), with a

statistically non-significant relationship as shown
in Table (5).

While, condylar head height in left side, have
recorded lower mean value (left 2.95 mm),
than right side (right 3.08 mm), with a
statistically non-significant relationship as
shown in Table (6).

Table (4): Effect of Site and Gender in Condylar width.

June

Mean = SE T-test
Measurement Gender Right side Left side (P-value)
Male 15.26 +0.60 16.07 +0.63 1.266 NS

(0.282)
Condylar width Female 14.05 +0.21 14.87 +0.35 1.051 NS

(0.469)

T-test 1.199 * 1.371 NS
(P-value) (0.0493) (0.0855)
Total mean 14.41 +0.28 15.22 +0.31 1.22 NS
(0.0971)
* S: Sig. at P<0.05, NS: Non-Sig. at P>0.05
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Table (5): Effect of Site and Gender in Condylar length.

Mean + SE T-test
Measurement Gender Right side Left side (P-value)
Male 7.48 £0.27 7.26 £0.27 0.588 NS

(0.507)
Condylar length Female 6.99 +0.18 7.23 +0.18 0.602 NS

(0.244)

T-test 0.677 NS 0.676 NS
(P-valug) (0.219) (0.471)

Total mean 7.13 £0.15 7.24 £0.15 0.510 NS

(0.628)

*NS: Non-Sig. at P>0.05
Table (6): Effect of Site and Gender in Condylar height.

Mean = SE T-test
Measurement Gender Right side Left side (P-value)
Male 3.32£0.15 2.99 £0.14 0.108 NS

(0.097)
Condylar height Female 2.98 +0.12 2.93 £0.11 0.391 NS

(0.745)

T-test 0.419 NS 0.387 NS
(P-value) (0.111) (0.732)

Total mean 3.08 £0.09 2.95 £0.08 0.391 NS

(0.655)

* NS: Non-Sig. at P>0.05
Effect of Gender

I.HLIIJ_IL

Condylar width(mm) Condylar length(mm) Condylar height(mm)
B Male (Right) 15.26 7.48 3.32
W Female (Right) 14.05 6.99 2.98
O Male (Left) 16.07 7.26 2.99
@ Female (Left) 14.87 7.23 2.93
E Male (Right) B Female (Right) [©OMale (Left) @ Female (Left)

Figure (3): Gathering bar charts of dissimilar parameters among gender in studied groups.
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Figure (4): Gathering bar charts of dissimilar parameters among sites in studied groups.

Discussion

Growth of condyle was symmetrical in the
age variety less 20 years old, rendering to
Neto [12] with variations in front dimension
happening during growth.

The presence of the condylar process of
mandible may differ from one individual to
another and among unlike age groups. A
detailed information of the morphology,
anatomy and structure is essential in order to
differentiate between a normal variation and
unusual condyle. Human condyles range in
size from 8 to 10 mm antero-posteriorly and
from 15 to 20 mm mediolaterally [13].

Compared to computed tomography
(conventional), computed tomography (cone
beam) exposures patients to fewer radiation
and attains high accuracy levels in high-
resolution imagery [14].CBCT imagery of
TMJ composite, counting the condyle,
permits for additional reliable and precise
finding of additional delicate bone anomalies
in TMJ, which shortens following clinical
decisions [15].

Our results show condylar head width in
left side and condylar head length have
recorded higher mean value than right side.
While, condylar head height in left side, have
recorded lower mean value (left 2.94 mm),
than right side (right 3.08 mm), this may be
clarified by the fact that the mandibular
condyle is affected by the functional load,
occlusal force, kind of malocclusion, and left
and right sides. It has understated differences
in appearance that are manifest during
normal growing or adaptive condylar
remodeling to reason for  trauma,
malocclusion, endocrine diseases, differences
in development, and radiation therapy
[16,17].

Our results show condylar head length and
condylar head height in sides (right and left),
males have documented high mean value
than females, these results approve with the
results of El-Bahnasy,[18] they detailed that
no statistically significant variance in the
anteroposterior length of the head of condyle
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between males and females. Males had a
mean condylar length of 9.20 mm and 9.08
mm on the sides (right and left), respectively
more than females which had a mean
condylar length of 7.35 mm and 7.24 mm on
the sides (right and left), respectively.

These findings matched those of Ishwar
Kumar ,[19] they definite that the
anteroposterior length of the mandibular
condyles was larger in males (9.23 mm and
9.57 mm on the right and left sides,
respectively), while the females (8.73 mm
and 8.66 mm on the right and left sides,
respectively) had lesser values.

Our results show condylar head width in
right and left side, males have documented
higher mean value than females, this agrees
with  results of EI-Bahnasy,[18] they
specified that males had mean mandibular
condyle mediolateral width dimensions of
22.17 mm and 22.22 mm on the sides (right
and left), respectively; females had mean
condylar width measurements of 16.74 mm
and 17.03 mm on the sides (right and left),
respectively with a statistically significant
change.

Similarly, the study of Ishwar Kumar,[19]
described that there was no statistically
significant change between male and female
(the mediolateral width determined on the
left side, which was 17.81 mm for females
and 18.11 mm for males. On the right side,
the condylar width was measured to be 18.10
mm for males and 17.66 mm for females),
this may be described by the fact that, the
morphologic differences got crossways
investigations  showed on  numerous
populations propose that condylar head
morphology may vary throughout ethnic
groups. It is essential to report and exactly
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describe all variations. This could aid with
the finding of several pathological conditions
that affect TMJ [18].

Conclusions

Condylar dimensions and sizes might be
linked with gender and site. Males have
higher Condylar dimensions and sizes than
females.
Recommendations

A new study comprises a larger number of
people and compared them to patients
suffering from temporomandibular joint
disorders.
Source of funding: The current study was
funded by our charges with no any other
funding sources elsewhere.
Ethical clearance: This study was
conducted according to the approval of
College of Medicine/ University of Diyala
and in accordance with the ethical guidelines
of the Declaration of ethical committee of the
College (Document no. 2024HMI833).

Conflict of interest: Nil

References

[1] Chinea S. The effect of cone beam
computed tomography (CBCT) imaging on
orthodontic daignosis and treatment planning.
M.Sc. Thesis, University of southern
california. 2011.

[2] Ross BR, Johnston MC: Developmental
anomalies and dysfunction. In: Zarb GA,
Carlsson GE, Sessle BJ, Mohl ND (eds).
Temporomandibular joint and masticatory
muscle disorders. Mosby. 1994, 221-222.
[3]Okeson JP.: Management of
temporomandibular disorder and occlusion.
7" ed. St Louis, MO: Moshy Elsevier;
(2014).

86

June 2024 ,Volume 26, Issue 2


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1099/version/1072

saDIM

Diyala Journal of Medicine

[4] Sahithi D, Reddy S, Teja DD, Koneru J,
Praveen KN, Sruthi R. Reveal the concealed—
Morphological variations of the coronoid
process, condyle and sigmoid notch in
personal identification. Egyptian Journal of
Forensic Sciences. 2016 Jun 1;6(2):108-13.
http://dx.doi.org/10.1016/j.ejfs.2015.11.003
[5] Tecco S, Saccucci M, Nucera R, Polimeni
A, Pagnoni M, Cordasco G, et al. Condylar
volume and surface in Caucasian young adult
subjects. BMC Med Imaging. 2010;10: 28.
DOI: 10.1186/1471-2342-10-28

[6] Katsavrias EG. Morphology of the
temporomandibular joint in subjects with
Class Il Division 2 malocclusions. Am J
Orthod Dentofacial Orthop. 2006;129:470-
478. Doi: 10.1016/j.aj0od0.2005.01.018

[7] Maki K, Inou N, Takanishi A, Miller AJ.
Computer-assisted simulations in orthodontic
diagnosis and the application of a new cone
beam X-ray computed tomography. Orthod
Craniofac  Res.  2003;6:95-101.  doi:
10.1034/j.1600-0544.2003.241.x

[8] Katayama K, Yamaguchi T, Sugiura M,
Haga S, Maki K. Evaluation of mandibular

volume using  cone-beam  computed
tomography and correlation with
cephalometric  values. Angle  Orthod.

2014;84:337-342. doi: 10.2319/012913-87.1
[9] Nakawaki T, Yamaguchi T, Tomita D, et
al. Evaluation of mandibular volume
classified by vertical skeletal dimensions
with  cone-beam computed tomography.
Angle Orthod. 2016;86:949-954. doi:
10.2319/103015-732.1

[10] Krisjane Z., llga Urtane, Gaida
Krumina, Katrina Zepa: Three-dimensional
evaluation of TMJ parameters in Class Il and
Class Il patients, Stomatologija, Baltic

ORIGINAL RESEARCH
Published: 25 June 2024
Doi: 10.26505/DJM.26028330310

Dental and Maxillofacial Journal, 11: 32-36,
2009. PMID: 19423969

[11] Hilgers ML, Scarfe WC, Scheetz JP,
Farman  AG. Accuracy of linear
temporomandibular joint measurements with
cone beam computed tomography and digital
cephalometric radiography. Am J Orthod
Dentofacial Orthop. 2005; 128: 803-811.
doi: 10.1016/j.ajod0.2005.08.034.

[12] Valladares Neto J, Estrela C, Bueno
MR, Guedes OA, Porto OC, Pécora JD.
Mandibular condyle dimensional changes in
subjects from 3 to 20 years of age using
Cone-Beam Computed Tomography: A
preliminary study. Dental Press Journal of
Orthodontics. 2010;15:172-81.
DOI:10.1590/S2176-94512010000500021
[13] Standring S: Gray’s anatomy the
anatomical basis of clinical practice,
(39thedn). Elsevier Ltd. 2005, 519- 530.

[14] Dalili Z, Khaki N, Kia SJ, Salamat F.
Assessing joint space and condylar position
in the people with normal function of
temporomandibular joint with cone-beam
computed tomography. Dental research
journal. 2012 Sep;9(5):607. doi:
10.4103/1735-3327.104881.

[15] Ikeda K, Kawamura A. Assessment of
optimal condylar position with limited cone-
beam computed tomography. American
Journal of Orthodontics and Dentofacial
Orthopedics. 2009 Apr 1;135(4):495-501.
doi: 10.1016/j.ajod0.2007.05.021.

[16] Shakya S, Ongole R, Nagraj SK.
Morphology of coronoid process and sigmoid
notch in orthopantomograms of south Indian
population. World J Dent. 2013 Mar
1;4(1):1-3. DOI:10.5005/jp-journals-10015-
1193

87

June 2024 ,Volume 26, Issue 2


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1099/version/1072
http://dx.doi.org/10.1016/j.ejfs.2015.11.003

saDIM

Diyala Journal of Medicine

ORIGINAL RESEARCH
Published: 25 June 2024
Doi: 10.26505/DJM.26028330310

[17] Anisuzzaman MM, Khan SR, Khan MT,
Abdullah MK, Afrin A. Evaluation of
mandibular  condylar  morphology by
orthopantomogram in Bangladeshi
population. Update Dental College Journal.
2019 Apr 27;9(1):29-31.
DOI:10.3329/updcj.v9i1.41203

[18] EI-Bahnasy S. S., Magdy E. and Riad D.
Radiographic assessment of gender-related
condylar head morphologic changes using a
Cone Beam Computed Tomography. A

retrospective study: EGYPTIAN DENTAL
JOURNAL www.eda-egypt.org: Vol. 68,
3323:3331, October, (2022).
DOI:10.21608/EDJ.2022.153644.2199

[19] Ishwarkumar S, Pillay P, DeGama BZ,
Satyapal KS. An osteometric evaluation of
the mandibular condyle in a black KwaZulu-
Natal population. International Journal of
Morphology. 2016 Sep;34(3):848-53.
DOI:10.4067/S0717-95022016000300005

88

June 2024 ,Volume 26, Issue 2


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1099/version/1072

ORIGINAL RESEARCH
Published: 25 June 2024
Doi: 10.26505/DJM.26028330310

Diyala Journal of Medicine

A A Al Gy cldd e ad gall g uiad) il

S ESEPX VOSSN
uadlall

il ¢ o8 Jealhy ady 3o b 53 (Raalie Ay alla) s o e 8 ke Jind) Gl alll ¢ gul) pda jal) 4808
el ala¥) 8 ) clall alae sk (o e i) Glall Ugae Uay 5 U e dgailll e giill a2 i)
e [ EN P 5

Lo nll G saall ekl geaill aladinly a8 sall g uind) Casa Al Gl ) bl celedl) apll sdd Al Cilaa)
Ak 3l

Al (00-Y0) O el 2w (G £ 51,83 19) Tasd i s Ased (e Al all Ao < oS5 3 (3 yhall g g all
s gaall gadaiall g gl alasinly sl pal) (3 il Gl 1 515 () Gl ) Jsha s (ol Gl ) (m pe il o
han ) Jalall Gada aladinl &3 s b panaddll GLuY) b S e b i) Gl (e Ada s Al A all
Al ) e 8 (Guindl 5 a8 sall) COBAY) Cile sane il jpail — Slaa ) Jalaill pUai— (Y4 VA) SAS

LY S5 (a5 V) Cpnlall 8 Al (l ) Jsha g Al (f ) plas ) Al Gl ) (e iliill o jedal sladl
Mo 8 ¢ ) cuilad) & Aadll) Gl ) Jshag dadlll Gl ) (2 pe o il @ jedal Y (e e ddan gie dag ) 5SAN
¥l el cye 8 Adans gia da pua¥) uilall 8 Al () L) Jas et ) el (g o f Ao gia dad
Y e e Al alaal s aladf agaal 5 sSAN a8 gall 5 Guindly Cladlll alaal g alagf Jagi 5 38 scilalitiay)

Al ) e jally s gaal) adaial) y gasaill | Aall) Ll s Agalial) cilalSl)

haiderm@uodiyala.edu.iq A9 bl

YaYe A i) abi) gy

YoVE Gl Y sl J gl Gl

G all - Jba - o daals - Qlall 20

89 June 2024 ,Volume 26, Issue 2


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1099/version/1072
mailto:haider.m@uodiyala.edu.iq

saDIM

OPEN ACCESS

Correspondence. Kholood Abbas Ali

Email: kholod.abbas85@gmail.com
Copyright: ©Authors, 2024, College of
Medicine, University of Diyala. This is an
open access article under the CC BY 4.0
license
(http://creativecommons.org/licenses/by/4.0/)
Website:
https://djm.uodiyala.edu.ig/index.php/djm

Received: 23 November 2023

Accepted: 4 February 2024
Published: 25 June 2024

Introduction
Acne
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is considered to be the third-
commonest skin pathology. It is defined by
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Abstract
Background: Mask-induced acne, also known as maskne, is a skin
condition that has become increasingly prevalent during the COVID-19
pandemic. The prolonged use of facial masks has been found to cause skin
irritation, inflammation, and the development of acne. Healthcare workers
are at an increased risk due to their prolonged and consistent use of facial
masks during their work.
Objective: To investigate the occurrence and identify risk factors of mask
induced acne among health care workers.
Patients and Methods: This cross-sectional study included 115 healthcare
workers at Al_Imamain Al_Kadhumain Medical city who wore the mask
daily. Collected data include demographic characteristics (age, sex, and
occupation), mask-wearing data include the type of mask worn, the
pattern of mask use (disposable or reusable mask), time spent wearing
masks over the years, the daily duration of mask usage, and specifics
regarding participants' acne, encompassing the type and facial location of
the acne, as well as accompanying symptoms (itching, dryness, oiliness,
moisture, warmth, and excessive facial sweating), and factors that
exacerbate the condition, were all considered in the study.
Results: Out of 115 included subjects 37 (32.17%) were suffering from
new-onset mask induce acne. There were 10 men and 27 women. The mean
age was 35.5+7.3 years (range: 24-47). The vast majority of the included
participants (81.08%) were wearing surgical masks. The duration of mask
use in about three-fourths of patients was > one year. About three-fourth of
patients were using reusable mask. Pustules were the most common lesion,
accounting for two-thirds of the participants, followed by comedones
(37.83%). The most common site was cheeks (75.67%), followed by the chin
(48.65%). Stress was the most common aggravating factor occurred in
37.84% of the participants, followed by high-glycemic diet and hot weather
(27.03% each).
Conclusion: Female, prolonged duration of mask use and wearing
reusable masks could be associated with the development of maskne.
Stress and a glycemic diet could aggravate the lesion associated with
maskne.
Keywords: Maskne, acne lesion, aggravating factors.

pilosebaceous unit impediment and/or
inflammation. Clinically, it represents as
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whiteheads, blackheads, or pimples [1]. Acne
pathogenesis involves the interaction of four
main pathogenic factors: sebaceous gland
hyper-secretion, aberrant follicular
keratinization (resulting in pilo-sebaceous
duct block), increased follicular
establishment of the commensal, anaerobic
bacteria Cutibacterium acnes (C. acnes), and
host inflammatory response [2,3].

During the COVID-19 pandemic and
thereafter, wearing a face mask became a
traditional behavior, whether among health
workers or public. Although, the COVID-19
pandemic subsided, the recurrent emergence
of new variants of the virus induces ongoing
precautions, among them wearing a face
mask. This is especially evident among
health workers, because they expose more
people than other populations to the
imminent risk. Although such a measure is
crucial, it not come without disadvantages.

Masks induce mechanical stress on the
skin, manifesting as pressure, friction, and
rubbing. This stress triggers keratinocyte
proliferation,  resulting in  subsequent
hyperkeratosis characterized by alterations in
the stratum corneum, reduced water content,
irritation, and a compromised skin barrier [4].
Moreover, the pressure from masks may
prompt the occlusion of pilo-sebaceous ducts
[5]. Additionally, both pressure and friction
have the potential to mechanically rupture
comedones, leading to subsequent
inflammation [6].

The reported prevalence of acne stemming
from prolonged mask usage ranges widely,
from 1.3% to 53.1%. This broad spectrum in
mask-induced acne prevalence may be
attributed to various factors, including the
participants' professions, sample sizes,
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genetic  predispositions,  environmental
influences, duration of mask-wearing, types
of masks used, and prior facial skin
conditions [7].

In Irag, there is no previous study that
addresses the effect of wearing a mask on
acne. Thus, the study aimed to investigate the
incidence, demographic, and clinical profile
of acne following mask wearing among
health workers at Al-Imamain Al-Kadhumain
Medical city/ Baghdad.

Patients and Methods
The Study Population

This is a cross-sectional descriptive study
that included a total of 115 healthcare
workers at Al-Imamain  Al-Kadhumain
Medical city whose work usually requires
using a mask. The study was performed
during the period from November 2022 to
April 2023. Subjects with any previous
history of acne before using the mask and
those with known allergies were excluded
from the study. The diagnosis of acne was
based on clinical examinations conducted by
a specialist dermatologist. The approval of
the study was obtained from Institutional
Review Board, College of Medicine, Al-
Nahrain University.

Prior to data collection, explicit written
consent was secured from each participant,
accompanied by a thorough explanation of
the study's objectives. Participants were
granted unrestricted autonomy to withdraw
from the study at any point. The
confidentiality of all data throughout the
study was assured, and participants were
given the guarantee that the collected data
would be solely utilized for research
purposes.
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Data Collection

The aata were collected through a self-
structured  questionnaire.  These  data
involving demographic characteristic (age,
sex and occupation), details regarding mask
wearing which involve the type of mask
worn, pattern of mask use (disposable or
reusable), the duration of mask wearing
through the years, the duration of mask
wearing per day, and details of participants’
acne, including the type and site of acne on
the face, escorted symptoms (itching, dry
skin, greasy skin, moisture, heat, and excess
facial sweating), and aggravating factors.
Statistical Analysis

A descriptive statistic was used to analyze
the data. Numerical data were expressed as
the mean and standard deviation. Categorical

variables were expressed as numbers and
percentages. All statistical analyses were
performed with performed with SPSS
software.
Results
The prevalence of acne

Out of 115 healthcare workers with daily
use of the mask rolled in the study,
37(32.17%) were suffering from new-onset
mask induce acne Figure (1). Of those 10
men (27.0%) and 27 women (73%). The
male-to-female ratio was 1:2.7. The mean
age of the participants was 35.5+7.3 years
(range: 24-47). Twenty-one cases (56.76%)
were doctors, 8(21.62%), were pharmacist, 5
(13.51%) nurses, and only three (8.11%)
were analysts Table (1).

Without acne
67.85%

N=T78

Figure (1): The prevalence of maskne among health workers with maskne.

Table (1): Demographic characteristics of the health workers with maskne (n=37).

Variables Value
Age, years
Mean+SD 35.5+7.3
Range 24-47
Sex
Male 10(27%)
Female 27(73%)
Occupations
Doctors 21(56.76%)
Pharmacists 8(21.62%)
Nurses 5(13.51%)
Analysts 3(8.11%)

* SD: standard deviation
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The Impact of mask type and duration

The vast majority of the included participants
(81.08%) were wearing surgical masks. The
duration of mask use in about three-fourths of
patients was > one year. The duration of

wearing per day was less than 6 hrs in
37.84% and as needed in 43.24%. About
three-fourths of patients were using reusable
masks. However, one-fourth were using
reusable masks Table (2).

Table (2): The impact of mask type and duration in health workers with maskne (n=37).

Variables No.(%)
Mask type
KN95 7(18.92%)
Surgical mask 30(81.08%)
Duration of mask using
Less than one years 10(27%)
>One years 27(73%)
Duration of wearing/day
As needed 16(43.24%)
Less than 6 hrs 14(37.84%)
> 6 hrs 7(18.92%)
Pattern of mask use
On time (disposable) 9(24.32%)
Reusable 28(75.68%)

Type of Lesion

Pustules were the most common lesion,
accounting for two-thirds of the participants,
followed by comedones (37.83%) and

papules (32.44%). The least common lesion
was nodulocytic lesion, accounting for 8.11%
of the total lesion Figure (2). Of note, there
were 17 participants with a mixed lesion.

B Comedones
Nodulocystic
m Papules

o Pustules

Figure (2): Types of acne lesions in health workers with maskne.

Area of distribution

Table (3) shows the area of distribution of the
lesion, in which cheeks were the most
common site (75%.67%) followed by the

chin (48.65%), the mandibular region
(16.22%), the forehead and bridge of the nose
(13.51% each), and the least is the temple
(2.7%).
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Table (3): Area of distribution of acne in in health workers with maskne (n=37).

Area of distribution No(%)
Cheek 28(75.67%)
Chin 18(48.65%)
Mandibular region 6(16.22%)
Bridge of nose 5(13.51%)
Forehead 5(13.51%)
Temple 1(2.7%)

Aggravating Factors

Stress was the most common aggravating
factor, occurred in 37.84% of the
participants, followed by a high glycemic diet
and hot weather (27.03% each), premenstrual

flares and cosmetics product use (24.32%
each), any medical problems (10.81%),
obesity (5.41%), and finally smoking,
hirsutism, and drug history (2.70% each), as
shown in Table (4).

Table (4): Aggravating factors in in health workers with maskne 9n=37).

Aggravating factor Frequency percentage
Stress 14 37.84
High glycemic food or fast food 10 27.03
Premenstural flare 9 24.32
Smoking 1 2.70
Hot weathers 10 27.03
Cosmetic products 9 24.32
Medical conditions 4 10.81
Obesity 2 5.41
Hirsutism 1 2.70
Drug use 1 2.70

Discussion

The present study aimed to investigate the
incidence, demographic, and clinical profile
of acne following mask wearing among
health workers.

According to the study's findings, the
prevalence of maskne was 32.17%. Within
the studies searching for maskne during the
COVID-19 pandemic among healthcare
personnel, Aravamuthan and Arumugam [8]
reported the greatest rate of acne as 62.3%,
whereas Shubhanshu and Singh [9] reported
the lowest rate as 12%. According to other
research [10-12], this percentage is 39.9%,

53.1%, and 56.0%, respectively. The new-
onset acne percentages were calculated to be
31.2% and 17.8%, respectively. The survey
method has been used in the majority of
studies looking into the relationship between
mask use and face dermatoses. Before
enrolling in our study, all individuals were
dermatologically evaluated.

In the current study, females were the
dominant sex in 27 (72.9%) of the
participants. The majority of cases (65%)
were between the ages of 24 and 30. These
findings were consistent with those of prior
investigations. In research conducted in
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Indonesia, Christopher demonstrated that
females outnumbered males by 134 (67%) to
114 (57%), with a predominant age group of
less than 25 years. [13]. Hayat et al. [14]
found a similar female majority of 102
(67.66%) with an average age of 30.5 years
in another investigation in Lahore. This is
best explained by the fact that women and
adults in this age range are more concerned
with their skin and are more likely to seek
medical treatment for it.

In this study, surgical masks were the most
commonly utilized form of mask, with
reusable masks accounting for the vast
majority of cases (30 (81%). This is
understandable given the ease and low cost of
surgical masks. On the other side, 7 (18.9%)
people donned KN95 masks. Similar results
were obtained by Techasatian et al. in a
survey conducted in Thailand, where surgical
masks accounted for 526 (63.15%) [12],
however in studies conducted in Lahore [14]
and New York [8] the KN95 and N95 were
the most commonly used types of masks.

In the current study, 37.84% of participants
used their masks for less than 6 hours per
day, and 43.24% wore them as needed, with
the vast majority of participants wearing
reusable masks. Techasatian et al. discovered
that using a face mask for >4 hours per day
increased the likelihood of unwanted skin
reactions over the face when compared with
wearing a face mask for <4 hours per day in
their study [12]. Ozkesici found that 122
(88.4%) of their subjects (health workers)
wore masks for >6 hours in a Turkish study
[15].

This high prevalence could be attributed to
the fact that the study was accomplished
during the COVID-19 outbreak, when masks
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were required. Han et al. reported 5 patients
from the public who had their first acne
infection as a result of using a mask for an
extended period of time. Participants who
applied the same mask repeatedly were more
likely to acquire new acne or have their
existing acne flare up [16]. Repeat use the
same mask may cause residue buildup and
raise the likelihood of sebaceous gland
blockage, which leads to the etiology of
mechanical acne [12].

In the current investigation, the
predominant acne lesions were identified as
pustules and comedones located on the
cheeks and chin. This contrasts with another
study where the predominant lesions were
comedones and papules observed in mask-
covered areas such as the chin, cheeks, and
nose. Among our participants, 28 individuals
(75%) experienced acne primarily on their
cheeks, diverging from a study by Hayat
[14], where the chin was the most affected
area in 73 participants (75.6%).

The study revealed that stress, hot weather,
and the consumption of high-glycemic foods
were the most prevalent aggravating factors,
aligning with findings in a study conducted
in India by Aravamuthan and Arumugam [8],
where  stress was the  predominant
aggravating factor in 61 cases. Cordain et al.
[17] proposed that high glycemic diets might
significantly contribute to the elevated
prevalence of acne in Western countries. The
hypothesis that milk and dairy products
contain hormones and bioactive molecules
capable of exacerbating acne was also
considered. Khunger and Kumar [18] noted
that only 40 patients (22%) out of 176 using
cosmetics experienced aggravation, while in
our study, 24.32% reported worsened lesions
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after using cosmetics, with 27 individuals
(24.5%) specifically attributing aggravation
to skin-lightening agents.
Conclusions

Female gender, prolonged duration of mask
use, and wearing reusable masks could be
associated with the development of maskne.
The most affected areas of maskne are cheeks
and chin. Stress and a glycemic diet could
aggravate the lesions associated with maskne.

Recommendations

An effective skincare routine involves
employing a gentle facial cleanser, a
lightweight moisturizer, and a non-

comedogenic sunscreen to minimize irritation
and friction, thus preventing acne. It is
advisable to refrain from using makeup and
other comedogenic products while wearing
masks. Additionally, taking breaks from
mask-wearing every four hours, when it is
safe to do so, is recommended. For those
using surgical masks, opting for a new one
each day is advised to avoid prolonged reuse.
In the case of fabric-reusable masks, regular
washing is essential to eliminate any
irritating or blocking residues.

Source of funding: The current study was
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funding sources elsewnhere.

Ethical clearance: This study was
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Evaluation the Efficacy of NB-
UVB  Treatment Alone In
Comparison with Combination
Therapy of NB-UVB and Oral
Prednisolone in Treatment of
Vitiligo
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Abstract
Background: The treatment landscape for vitiligo has witnessed diverse
approaches yielding variable outcomes.
Objective: To discern the optimal approach in terms of both tolerability
and efficacy by comparing Narrow Band Ultraviolet B (NB-UVB)
phototherapy with adjunctive oral mini pulse (OMP) prednisolone tablets.
Patients and Methods: A total of eighty-seven individuals with
progressive vitiligo were enrolled in a one-year study, with participants
allocated randomly across three study groups through a continuous
selection method. Group 1 received a combination of NB-UVB and OMP
prednisolone tablets, group 2 underwent NB-UVB treatment only, and
group 3 received OMP prednisolone tablets alone. Clinical assessments
were conducted at three- and six-month intervals, and statistical analyses
were performed utilizing descriptive and bivariate techniques, including
the chi-square test, to gauge the significance of differences between the
various groups.
Results: In Group 1 (NB-UVB + OMP), substantial improvement was
observed in 41.4%, accompanied by moderate improvement in 44.8% of
patients. Group 2 (NB-UVB) demonstrated marked improvement in 31.0%
and moderate improvement in 38.0%. In Group 3 (OMP), a lower proportion
experienced marked (13.8%) or moderate (3.4%) improvement. Chi-square
test findings indicated that the combination of NB-UVB and OMP correlated
significantly with marked and moderate improvement in contrast to OMP
alone, with respective values of x> = 6.434 (p = 0.001) and y* = 7.831 (p =
0.015) after a six-month follow-up.
Conclusion: Through a comprehensive evaluation of three treatment
modalities in vitiligo patients, it was established that the sole application
of oral mini pulse steroids (OMP) held an adjunctive value, lacking
substantial efficacy on its own. Remarkably, the amalgamation of Narrow
Band UVB and OMP presented a clear advantage over either treatment
administered independently.
Keywords: Vitiligo, NB-UVB, OMP, Prednisolone.
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Introduction

Vitiligo is a chronic skin disorder
characterized by the loss of pigmentation in
patches, resulting from the destruction of
melanocytes in the skin. Vitiligo is a
commonly occurring disorder whose origins
remain unidentified, displaying distinct
clinical features such as the emergence of
white macules on the skin's surface [1]. The
condition can cause significant emotional
distress and affect the patient's quality of life
[2]. The global occurrence of vitiligo has
been estimated at around 0.5-2% of the total
population, underscoring its widespread
impact [3]. One of the primary goals of
treatment for active vitiligo is to halt or slow
down the progression of depigmentation and
induce repigmentation in the affected areas.
A range of therapeutic approaches have been
explored to address this condition, yielding
varying degrees of success [4]. Among the
various  treatment  options  available,
narrowband ultraviolet B  (NB-UVB)
phototherapy and combined therapy with oral

mini-pulse  prednisolone  have  shown
promising  results  [5]. Narrowband
Ultraviolet B (NB-UVB) phototherapy

involves exposing the affected skin to a
specific wavelength of UVB light. This
treatment is considered a first-line therapy for
vitiligo due to its effectiveness and relatively
low side effects [5, 6]. NB-UVB is thought to
stimulate melanocytes' activity and migration
to the depigmented areas, leading to re-
pigmentation [5, 6].

Clinical studies have demonstrated positive
outcomes with NB-UVB treatment for active
vitiligo [6]. Oral mini pulse (OMP)
prednisolone is a corticosteroid medication
that can suppress the immune system's

ORIGINAL RESEARCH
Published: 25 June 2024
Doi: 10.26505/DJM.26027820824

activity and control the inflammatory
response that may contribute to the
destruction of melanocytes. By reducing
inflammation, which is believed to play a
role in vitiligo progression, it can create a
more favorable environment for re-
pigmentation [7]. However, it's essential to
acknowledge that long-term use of oral
steroids carries potential risks and side
effects [7,8]. While complete re-pigmentation
might not be attained in all cases, a consistent
achievement of 50-75% re-pigmentation can
be anticipated, particularly in cases of vitiligo
that have recently developed [9]. It's
important to acknowledge that a significant
subset of patients may only attain partial
repigmentation even when subjected to the
most advanced therapeutic methods available
[10]. As a strategic approach, practitioners
might choose to rotate or combine therapies
in order to enhance overall re-pigmentation
rates while simultaneously minimizing any
adverse effects associated with treatment
[11]. This underscores the complex nature of
vitiligo management, where the primary
objectives encompass not only facilitating re-
pigmentation but also curbing the progression
of the disease. The variability in the severity
of vitiligo is closely tied to two key factors.
Firstly, the extent of the affected area plays a
pivotal role, ranging from localized focal
depigmented patches to more widespread
lesions that span the body. Secondly, the
stability of the disease further shapes its
presentation, with some cases remaining
relatively stable over time, while others
might exhibit fluctuations or progression [12,
13]. This study aims to compare the impact
of using NB-UVB phototherapy alone or in
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combination  with oral mini  pulse
prednisolone tablets in the treatment of
vitiligo.
Patients and Methods
Study Design

A one-year prospective study was designed
to compare the data of vitiligo patients who
have undergone treatment from June 2022 to
May 2023 at the dermatology outpatient
clinic, Baquba Teaching Hospital, Diyala,
Irag. The study adhered to the principles of
the Declaration of Helsinki. The approval of
the study was guaranteed by the ethical
committee at the College of Medicine,
University of Diyala, Iraq (Reference number
2023/219).
Inclusion and exclusion criteria

All patients diagnosed with active vitiligo
and generalized vitiligo, aged 10 years and
older, both genders, and willing to participate
in the study have been included. However,
cases of stable vitiligo, focal vitiligo, and
segmental vitiligo, patients with
comorbidities such as high blood pressure,
diabetes mellitus, a history of photodermatitis
or photosensitivity, lactating and pregnant
women, and those unwilling to participate
have been excluded from the study.
Sample size calculation

According to previous studies [14, 15],
researchers assumed a fifty-percentage
reduction in the control group (topical
steroid) at a seven-percentage level of
significance and a power of eighty to
calculate a sample size of eighty-four. A
dropout of ten percent was allowed. The total
population was ninety-two people, with
vitiligo included in the study. Fife patients
have been excluded due to exclusion criteria,
resulting in 87 patients in the final sample.
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Procedure and protocol of treatment

During the study period, all patients
underwent a comprehensive assessment that
included a thorough clinical history,
photographic documentation, general clinical
examinations, and complete dermatological
evaluation. The medical history of each
patient was recorded, encompassing socio-
demographic variables, vitiligo onset, course,
and duration. Specific details were collected
regarding any previous vitiligo-like lesions,
such as their number, location, duration, prior
treatments administered, and any observed
side effects. Family history, systemic
diseases, and medication intake were also
documented. Clinical and dermatological
examinations were performed, involving a
comprehensive assessment of the skin, hair,
nails, and thyroid gland. For assessing the
severity and characteristics of vitiligo lesions,
the Vitiligo Extent Score was employed. This
scoring system helped determine the extent,
site, size, center, and margins of the
depigmented lesions. Baseline images of the
vitiligo-affected areas were captured for all
patients using a digital camera under
standardized lighting conditions before
initiating any therapy. These images served
as reference points for subsequent visits and
for the final documentation at the end of the
study. Before starting the intervention,
patients were explicitly instructed to
discontinue any topical and systemic vitiligo
treatments for at least three weeks. Moreover,
patients were prohibited from using any other
vitiligo therapies during the study period
unless they first consulted the designated
researcher. This measure aimed to ensure
accurate  evaluation and avoid any
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interference from other treatments during the
study.

Therapeutic modalities used to treat
vitiligo in this study:A total of 87 eligible
patients with active vitiligo were equally
assigned into three different groups (G 1, G
2, G 3) as follows;

Group 1: has 29 patients who were receiving
both oral mini pulse prednisolone tablets and
narrow band UVB (NB-UVB) therapy. The
dose of OMP oral mini pulse prednisolone
tablets was 40 mg/day given on two
consecutive days per week for 8 weeks. The
initial dose of NB-UVB administered to these
patients was 0.3 J/cm?, and the dosage was
increased in increments of 0.1 J/cm? with
each dose. The maximum dosage of NB-
UVB that was administered to these patients
was 3 J/cmz2 given twice weekly in two days
interval for up to 30 sessions.

Group 2: Patients who treated by only NB-
UVB therapy given twice weekly in two days
interval for up to 30 sessions.

Group 3: Patients who treated only by oral
mini pulse prednisolone tablets (40 mg/day
on two consecutive days per week for 8
weeks).

Prior to commencing NB-UVB therapy,
each patient was given a thorough
explanation and guided tour around the
phototherapy units. During this counseling
session, they were educated about the safety
profile of the treatment, emphasizing the
significance of adherence and compliance to
the prescribed regimen. Additionally, the
limitations and potential outcomes of the
therapy were discussed to ensure the patients
had a comprehensive understanding of the
procedure. Aftercare: Follow up every 12
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weeks to detect efficacy and complications
and for subsequent injections.
Outcome

At the end of three and six months, a
clinical assessment was conducted. The
degree of improvement was classified into
distinct categories: significant improvement

(> 75%  re-pigmentation),  moderate
improvement  (50-75%  re-pigmentation),
slight improvement (25-50% re-

pigmentation), and limited or no
improvement (< 25% re-pigmentation).
Comprehensive  documentation of any
observed side effects was recorded for each
case.

Statistical Analysis

Data were analyzed using the Statistical
Package for Social Sciences (SPSS) version
23. Numerical data were summarized using
means and standard deviations. Categorical
data were summarized as numbers and
percentages. For categorical variables,
differences were analyzed with the chi-square
test. A statistically significant is considered
to be less than 0.05.
Results

Eighty-seven patients were involved in this
study, with a mean age (SD) of 19 (SD 7.3)
years and a range of 10-38 years. More than
half of them were female (51.7%), aged 20—
29 (44.8%), and unemployed (56.3%) Table
(1). The demographic features look
comparable in the three groups, as shown in
Table (1). Table (2) presents some of the
clinical characteristics of the participants.
About two-thirds of them (63.2%) have a
disease history of less than one year; three
patients had a positive family history of
vitiligo; and 29.9% had a history of
comorbidities.
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Table (1): Sociodemographic characteristics of patients (n=87).

Variables Categories Total Group 1 Group 2 Group 3 p-value
n=29 n=29 n=29
Gender Male 42(48.3) 13(44.8) 14(48.3) 12(41.4) 0.237
Female 45(51.7) 16(55.2) 15(51.7) 17(58.6)
Age 10-19 35(40.2) 11(37.9) 10(34.5) 13(44.8) 0.201
20-29 39(44.8) 12(41.4) 12(41.4) 11(37.9)
30 and more 13(15.0) 6(20.7) 7(24.1) 5(17.3)
Occupation | Employed 38(43.7) 13(44.8) 12(41.4) 14(48.3) 0.071
Unemployed 49(56.3) 16(55.2) 17(58.6) 15(51.7)
* G 1: Combined NB-UVB + OMP prednisolone tablets. G 2: only NB-UVB; G 3: only OMP prednisolone tablets
Table (2): Clinical features of patients (n=78).
Variables Categories Total Groupl | Group2 | Group3 p-
n=87 n=29 n=29 n=29 value
Duration (years) <1 55(63.2) 16(61.5) | 17(65.4) | 20(77.0) | 0.365
1-5 18(20.7) 6(23.1) 7(26.9) 5(19.2)
>5 14(16.1) 4(15.4) 2(7.7) 1(3.8)
History of Hypertension 7(8.1) 2(6.9) 3(10.3 2(6.9) 0.327
Comorbidities
Diabetes millets 4(4.6) 2(6.9) 1(3.5) 1(3.5)
Family history Vitiligo 3(3.5) 0(0.0) 1(3.5) 2(6.9) | 0.292

* G 1: Combined NB-UVB + OMP prednisolone tablets. G 2: only NB-UVB; G 3: only OMP prednisolone tablets

Response to treatment
Table (3) presents the assessment of patients’

improvement in group 2 (NB-UUVB),
respectively, compared to three patients

responses at the end of the first three months.
In group 1 (NB-UVB + OMP), six patients
(20.9%) achieved remarkable improvement
(> 75%). Moderate improvement (50-75%)
was reported among twelve patients (41.4%).
Nine  patients (31.0%) have mild
improvement, and two patients have less than
25.0% improvement.

Twelve patients (41.4%) and ten patients

(10.3%) who showed marked improvement.
However, there were four patients who had
less than 25% improvement. In Group 3 (only
OMP prednisolone tablets), most of the
patients (69.0%) showed a poor response.
Seven patients (24.1%) reported a mild
response, and two patients (6.9%) had
moderate improvement; however, none of
them had marked improvement Table (3).

(34.5%) showed mild and moderate
Table (3): Evaluation of re-pigmentation among three groups at the end of three months (n=87).
Protocol of treatment < 25% 25-50% 50-75% > 75%
G 1 (OMP+NB-UVB) 2 (6.9) 9 (31.0) 12 (41.4) | 6(20.9)
G 2 (NB-UVB) 4 (13.8) 12 (41.4) 10 (34.5) | 3(10.3)
G 3 (OMP) 20(69.0) 7 (24.1) 2 (6.9) 0(0.0)

* G 1: Combined NB-UVB + OMP prednisolone tablets. G 2: only NB-UVB; G 3: only OMP prednisolone tablets
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Factors associated with three months re-
pigmentation outcome in bivariate analysis
Table (4) shows the cross-tabulation to
indicate the association with marked
improvement (> 75%) and moderate
improvement (50-75%). Patients in G1 (chi-

square test (¥2)=3.535, p=0.004) and

(x2)=5.624, p=0.025) were significantly
associated with the marked and moderate
improvement compared to G 3 at three
months, respectively. There was also a
significant association between G 1 and G 2
at the same period (y2=2.074, p=0.033),
and (¥2)=1.536, p=0.041), respectively.

Table (4): Factors associated with marked and moderate improvement at three months(N=78).

Improvement Gl G2 G3 x2* p- x2** p-
at (n=29) (n=29) (n=29 value value

three months

(> 75%) 6/29 (20.9) 3/29 (10.3) | 0(0.0) 2.074 0.033 3.535 | 0.004

(50-75%) 12/29 (41.4) | 10/29 (34.5) | 2/29 (6.9) | 1.536 0.041 5.624 | 0.025

* G 1: Combined NB-UVB + OMP prednisolone tablets. G 2: only NB-UVB; G 3: only OMP prednisolone tablets; *(G1 ve G2); **(G1 ve

G?3)

After six months of study, the highest
percentage of patients in group 1 (NB-UVB
+ OMP) had moderate 13 (44.8%) and
marked (41.4%) improvement. None of the
patients had poor improvement; however,
four patients (13.8%) achieved mild
improvement.

In Group 2, nine patients (31.0%) had
marked improvement, and eleven patients
(38.0%) showed moderate improvement,

respectively. Mild and poor responses have
been seen among seven (24.1%) and two
(6.9%) patients, respectively .

In Group 3, only one patient (3.4%) achieved
more than 75.0% re-pigmentation, and 4
patients  (13.8%) showed  moderate
improvement, compared to 82.8% who
showed either mild or poor improvement
Table (5).

Table (5): Evaluation of re-pigmentation among three groups at the end of six months (n=87).

Protocol of treatment < 25% 25-50% 50-75% > 75%
G 1 (NB-UVB+OMP) 0 (0.0) 4 (13.8) 13 (44.8) | 12 (41.4)
G 2 (NB-UVB) 2(6.9) 7(24.1) 11 (38.0) 9(31.0)
G 3 (OMP) 14 (48.3) 10 (34.5) 4(13.8) 1(3.4)

Factors associated with six months re-
pigmentation outcome in bivariate analysis
Table (6) shows the cross-tabulation to
indicate the association with marked
improvement (> 75%) and moderate
improvement (50-75%). Patients in G 1 (chi-

square test (¥2)=6.434, p=0.001) and

(x2)=7.831, p=0.015) were significantly
associated with the marked and moderate
improvement compared to G 3 at three
months, respectively. However, there was no
significant association between G 1 and G 2
at the same period (¥2=3.870, p=0.076),
and (yx2)=5.752, p=0.064), respectively.

104

June 2024 ,Volume 26, Issue 2


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1101/version/1074

saDIM

Diyala Journal of Medicine

ORIGINAL RESEARCH
Published: 25 June 2024
Doi: 10.26505/DJM.26027820824

Table (6): Factors associated with marked and moderate improvement at six months (N=78).

Improvement at G1 G2 G3 *y2 p-value **y) p-value
three months (n=29) (n=29) (n=29
(> 75%) 12/29 (41.4) 9/29 (31.0) 1/29 (3.4) 3.870 0.076 6.434 0.001
(50-75%) 13/29 (44.8) 11/29 (38.0) 4/29(13.8) 5.752 0.064 7.831 0.015

* G 1: Combined NB-UVB + OMP prednisolone tablets. G 2: only NB-UVB; G 3: only OMP prednisolone tablets; *(G1 ve G2); **(G1 ve G 3)

Discussion
In the present investigation, notable
progress was observed among the

participants. Specifically, six patients in
group 1, constituting 20.9% of the cohort,
exhibited marked improvement, while an
additional ~ twelve  patients  (41.4%)
demonstrated moderate improvement. This
improvement was witnessed over a three-
month period during which narrowband UVB
treatment was combined with OMP (oral
mini pulse) prednisolone tablets.
Nonetheless, the precise  underlying
mechanism of pigmentation that is triggered
by UVB radiation remains shrouded in
mystery. A hypothesis proposes the
involvement of endothelin and tyrosinase,
which are expressed by keratinocytes and
may  potentially  contribute to the
pigmentation response [16].

A distinct facet of our study emerged after
the initial three months. Among the patients
receiving narrow-band UVB treatment, a
noteworthy 44.8% exhibited both marked and
moderate improvement. In contrast, the
percentage of patients displaying moderate
improvement with OMP prednisolone tablets
was considerably lower, at 6.9%. This
divergence underscores the disparate impact
of the two treatment approaches. Noteworthy
research by Njoo et al. [17] delved into an
open study involving 51 children grappling
with generalized vitiligo. Over the course of
a year, they employed narrow-band UVB

therapy, resulting in the impressive finding
that more than 75% re-pigmentation was
achieved in a significant 53% of their patients
[17].

This trend persisted in recent studies as
well. Kanwar and colleagues tracked 26
children with generalized vitiligo who
underwent narrow-band UVB treatment,
revealing that more than 75% re-
pigmentation was once again achieved.
Further  investigation encompassed a
retrospective cohort of 109 patients. This
particular analysis juxtaposed twice-weekly
NB-UVB therapy with a more intensive
three-weekly regimen, combined with topical
fluticasone propionate and/or tacrolimus.
Surprisingly, both treatment arms yielded
analogous results, with the combined
treatment showing a swifter onset of
repigmentation  [18].  Impressively, a
randomized controlled trial involving 517
patients emphasized the effectiveness of
combination therapy involving NB-UVB
therapy through a hand-held unit and
mometasone. This combination outperformed
the use of corticosteroids alone, with a
response rate observed in one-fourth of
patients, particularly favoring those with
vitiliginous lesions situated on the head and
neck [19]. Recent systematic reviews further
fortified the case for combination therapy.
Specifically, the combination of topical
tacrolimus and NB-UVB treatment emerged
as superior to the application of NB-UVB
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alone [20, 22]. Nonetheless, it's important to
highlight the findings of another meta-
analysis, which showed no significant
distinction between NB-UVB monotherapy
and the combination of NB-UVB with
calcineurin inhibitors [23]. This complexity
underscores the multifaceted nature of
treatment responses in vitiligo management.

After six months, our observations unveiled a
noteworthy trend. Patients treated with a
combined treatment of narrow-band UVB
and OMP (oral mini pulse) therapy showed
86.2% moderate to marked improvement.
Similarly, those who were treated with
narrow-band UVB showed a commendable

69.0% rate of moderate to marked
improvement. In stark contrast, merely
14.2% of those treated with OMP

prednisolone tablets displayed comparable
levels of improvement. While narrow-band
UVB therapy spurred faster re-pigmentation,
the combination of narrow-band UVB and
OMP prednisolone tablets yielded synergistic
effects surpassing the outcomes of either
treatment employed individually.

Supporting our findings, a recent
retrospective  review encompassing 58
patients subjected to NB-UVB therapy

showcased a consistent re-pigmentation of
the skin, with 80% of patients sustaining this
improvement one year after treatment. This
was particularly significant in cases primarily
characterized by non-segmental vitiligo [24].
The endeavor to explore alternative
treatments was also evident in the work of
Pasricha and Khaitan back in 1993. They
experimented with oral mini-pulses of
betamethasone and reported varying degrees
of repigmentation in their patients.
Specifically, 25% of patients experienced a
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26-50% re-pigmentation, 7.5% achieved 51—
75% re-pigmentation, and an encouraging
15% accomplished over 75% re-pigmentation
[25]. In contrast, in our own study, the
implementation of oral mini pulse (OMP)
prednisolone yielded different outcomes.
Only one patient (3.4%) exhibited marked
improvement, whereas four patients (13.8%)
demonstrated moderate improvement.
Regrettably, mild and poor improvement was
witnessed in 24 patients (82.8%).
Highlighting the significance of our
findings, it's noteworthy that the group of
patients receiving combined treatment
(Group 1: NB-UVB + OMP) achieved
improvement exceeding 75%. This outcome
held statistical significance at the 5% level
when compared with the group receiving
only OMP treatment (Group 3) after three
and six months. Employing statistical
analysis through SPSS-23 and the Chi-square
test, our investigations established that the
statistically significant difference between
Group 1 and Group 2 was present only at the
three-month mark. This further underscored
the fact that OMP therapy, among the three
modalities examined, functioned primarily as
an adjunct, helping to halt disease
progression without providing significant
inherent re-pigmenting efficacy.
Nevertheless, it is important to acknowledge
the presence of side effects experienced by
our patients. These included tanning and
erythema due to ultraviolet therapy, as well
as bloating and weight gain attributed to oral
steroid usage. These side effects align with
those reported in earlier studies, underscoring
the consistency of these observations across
different research endeavors [17, 26, 27].
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Conclusions

In our study on progressive vitiligo, we
made a significant discovery. Patients who
underwent a combined treatment approach
involving Narrow Band Ultraviolet B (NB-
UVB) phototherapy along with oral mini-
pulse (OMP) prednisolone tablets
experienced substantial improvements in
their condition. This combined therapy
showed a clear and statistically significant
advantage over using NB-UVB phototherapy
or OMP prednisolone alone. Interestingly,
when OMP prednisolone was used on its
own, only one patient showed marked
improvement,  highlighting its  limited
efficacy as a standalone treatment. This
suggests that OMP plays a supportive role
and is most effective when combined with
other treatments. These findings emphasize
the importance of a holistic treatment
strategy for progressive vitiligo. The
synergistic effects of NB-UVB phototherapy
and OMP prednisolone tablets offer a
promising avenue for achieving better
outcomes in patient care. Tailored and
multifaceted approaches like these are crucial
for managing progressive vitiligo effectively.
Recommendations

Further research and data are required to
assess the incidence of vitiligo and any
associated factors. Continued exploration
through both basic and clinical research is
essential to enhance our comprehension of
vitiligo's underlying pathogenesis and to
identify fresh avenues for therapeutic
intervention. The landscape is rife with a
multitude  of  promising  forthcoming
treatments, many of which are currently
documented primarily through case reports
and series. To ensure a more robust

ORIGINAL RESEARCH
Published: 25 June 2024
Doi: 10.26505/DJM.26027820824

assessment of their effectiveness, however, a
greater emphasis on conducting randomized
controlled trials is imperative. These trials are
pivotal in providing a more comprehensive
and unbiased evaluation of the efficacy of
these emerging therapeutic approaches.
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funded by our charges with no any other
funding sources elsewhere.
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ossification of the mandibular angle
defect repair In rats after oral
stimulation with  bisphosphonate
treatment (an in vivo study)
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Abstract
Background: Bio-phosphonates can be used to lower the risk of hip and
spine fractures. Additionally, they can be used to treat Paget's disease of
the bones in a variety of dosages. In the procedure that replace hyaline
cartilage to bone, this procedure i.e. called endochondral ossification. It
starts when mesenchymal cells from the mesoderm develop into
chondrocytes. Chondrocytes multiply quickly and release an extracellular
matrix to create the cartilage that serves as the model for bone.
Objective: To histomorphometric illustration the endochondral
ossification of the mandibular angle defect repair in rats after- oral
stimulation with bisphosphonate treatment.
Patients and Methods: 20 rats were used in this work and the animals
were divided into the following groups: 10 Rats from the control group.
The bone defect was healed naturally without medicament and 10 rats
were used in the experiment, and taking the biophosphonate medication
helped mend the bone defect. Every single group was studied in 7 and 14
day (5 rats for each healing period) and the surgical procedure was
performed for histological and Histomorphometrically examination. The
data analysis with spss statistic measure & with P vale (P < 0.05).
Results: Active effect of the bio-phosphate medicament in the endochondral
ossification and the cell that responsible for the cartilage formation and
accelerated the healing of the mandibular defect with inhibition of the bone
resoption and finally decrease the time that need to full healing.
Conclusion: The chemical medicament that represented by bio-
phosphonate accelerated the endochondral ossification in a short time and
replacement with bone in the site of the defect.
Keywords: Bio-phosphonates, Cartilage, Chondrocytes, endochondral

ossification.
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Introduction

One of the two crucial processes during
fetal development of the mammalian skeletal
system through which bone tissue is formed
is endochondral ossification. Callus, is a type
of cartilage that frequently develops during
fracture repair, Through the process of
endochondral ossification, this cartilage
eventually transforms into new bone tissue.
Recent research has demonstrated that
biomimetic bone, such as apatite, suppresses
bone formation by hyper-stimulating the
extracellular calcium detecting receptors
(CaSR) [1]. In this procedure, hyaline
cartilage is switched out for bone. Beginning
with the differentiation of mesenchymal cells
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coming from mesoderm into chondrocytes.
To create the cartilage that serves as the
model for bone, chondrocytes multiply
quickly and release an extracellular matrix
[2].

Bone has a highly specialized and intricate
structure and function [3]. The hard
compartment of the skull, which is well
known for its pliability, hardness, and
capacity to provide protection to the
underlying tissues [4], protects and supports
the soft compartment of the skull, which is
composed of highly active, mineralized, and
vascular connective tissue Figure (1) [5].
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Figure (1): Endochondral ossification [5].

Bone's composite composition gives it
special mechanical properties. An organic
matrix (mostly Type | collagen) and a
mineral matrix (hydroxyapatite crystals
embedded in collagen fibers) are the two
primary building blocks of bone. The organic
matrix is primarily responsible for bone
toughness and plastic deformation, despite
the fact that the mineral component of bones
contributes significantly to bone strength [6].
Multiple anatomical, biomechanical, and
biochemical systems work in concert to heal
bones. In contrast to many other tissues,

skeletal healing may completely restore the
biochemical and mechanical characteristics
of the wounded tissue[7]. The healing
process of bone injuries included the healing
of soft and hard tissues. The chemical
medicament is widely used in the healing of
different wounds topically and systematically
[3].

A group of medications known as
bisphosphonates is used to treat osteoporosis
and related conditions because they end the
loss of bone density. They are the
medications for osteoporosis that are most
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frequently administered [8]. Because they
contain two phosphonate (PO(OH)2) groups,
they are known as bisphosphonates.
Diphosphonates (bis- or di- + phosphonate) is
another name for them. According to the
evidence, they lower the risk of fracture in
post-menopausal women  who  have
osteoporosis [9],[10],[11]. Bone resorption
can be  effectively inhibited by
bisphosphonates. Alendronate, Etidronate,
Pamidronate, Ibandronate,  Risedronate,
Clodronate, Tiludronate, and Zoledronate are
among the medications in this family that can
be used either as free acids or as sodium
salts. In addition to treating hypercalcemia of
malignancy and Paget's disease of the bones,
they are widely employed in the treatment
and prevention of bone loss caused by
glucocorticoid medication, post-menopausal
estrogen loss, or malignant illness. The
medications are pyrophosphate analogs,
which have been demonstrated to limit
calcium phosphate dissolution in vitro but not
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in vivo over a long period of time Fleisch
(2002)[12].

For a long time, the molecular basis of how
bisphosphonates work was poorly known
(Figure 2) [13]. Etidronate and clodronate,
the  first  researched  bisphosphonate
compounds, were later shown to produce
lethal non-hydrolyzable analogs of adenosine
triphosphate (ATP) that interfere with ATP-
dependent intracellular functions. These
substances may have interfered with
mitochondrial ATP translocases, which is
why osteoclast cells died following therapy.
[14].The more powerful compounds, which
are nitrogen-containing bisphosphonates, are
not converted to ATP analogs. Instead, they
work to impede the mevalonate/cholesterol
biosynthesis pathway enzyme farnesyl
pyrophosphate synthase (FPPS). Farnesyl
diphosphate and geranyl geranyl diphosphate,
in particular, are not biosynthesized when
FPPS is inhibited[16],[15].

R!

Figure (2): Work of bisphosphonate[13].

Osteoblasts build bone, and osteoclasts break
it down, keeping bone tissue constantly
remodeling and in balance (homeostasis). By
inducing osteoclasts to go through apoptosis,
or cell death, bisphosphonates slow down
bone loss by preventing the digestion of

bone. The uses of bisphosphonates include
the prevention and treatment of osteoporosis,
Paget's disease of bone, bone metastasis
(with or without hypercalcemia), multiple
myeloma, primary hyperparathyroidism,
osteogenesis imperfecta, fibrous dysplasia,
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and other conditions that exhibit bone
fragility [17].

The mandible is a complicated structure in
terms of its makeup, place in developmental
history, and purpose. The ramus, the
coronoid, the condylar and angular processes,
and the alveolar components—where the
teeth erupt—are among the anatomical units
that make up this structure[18].

The presence of bony trabeculae wrapped
in a cartilaginous cap can be used to assess
the angle of the mandible, which
histologically contains the protein osteocalcin
(OC). Histologically, OC should be
distinguished from osteoma, which is made
up of hard, dense, and compact lamellar
bone, benign osteoblastoma, which is made
up of well-vascularized connective tissue
stroma and widely dilated capillaries and
actively produces osteoid and woven bone,
chondroma, which is made up of lobules of
hyaline cartilage with chondrocytes within
well-formed lacunae[19][20].

Patients and Methods

All experimental methods were completed
in conformity with the moral guidelines for
using animals in research, and all work and

data will be collected according to ethical
approval from diyala university, college of
medicine with ID( 2023MAH758) . Twenty
albino rats, weighing between 300 and 400
grams and being between 6 and 8 months old,
were used in this experiment. The medial
side of the mandible's angle was operated on
surgically on the animals. The animals were
divided into following groups:

1-10 rats from the control group. The bone
defect was allowed to naturally mend on its
own then divided in to two healing periods:
a-5 rats are taken after one week( 7 days)

b-5 rats are taken after two week( 14 days)
2-10 rats were used in the experiment, and
taking the bisphosphonate medication helped
the bone defect which mend then divided in
to two healing periods:

a-b rats are taken after one week( 7 days)

b-5 rats are taken after two week( 14 days)
All surgical tools have been sterilized in the
oven at 150 °C for 1 hour to ensure
maximum sterilization. The instruments were
then wrapped in aluminum foil and sterilized
in the autoclave at 150 °C and 15 bar/cm2 for
1 hour [21] Figure (3).

Figure (3): Surgical tools.
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The procedure was performed using a skillful
surgical technique and under very sterile
settings. After shaving the animal's skin, it
was cleansed and disinfected using a piece of
cotton dipped in 96 % alcohol and iodine. A
skin incision was made with a sharp blade
(no.10), and the skin and fascia flap were
reflected.

The rotational speed used for bone

penetration was 1500 rpm. A bone defect
hole of 1.8mm was performed with a small
round bur[20]. After the hole was prepared,
the drilling site was cleaned using a saline
solution to get rid of any drilling debris. On
the mandibular angle bone, a defect was
formed Figure (4).

Figure (4): The rotational speed used for bone penetration.

After the operation, wash the area with
normal saline. The muscle was sutured with a
3/0 absorbable (catgut) suture, and skin was
sutured with 3/0 silk suture. The period was
carried with 2.5 mg/day dose ( one time take
in the day) of oral bisphosphonate
medicament  supported  the  healing
process[21]. Using overdose anesthesia, after
the animals were scarified at intervals of the
surgical location, skin, fascia, and muscles
were removed. After that, bone specimens
were produced by removing around 5 mm of
bone from the area surrounding the surgery
site, irrigating the area continuously with
saline to prevent bone injury, and dissecting
the fragment and fixing it in 10% buffered
formalin. Tissue Processing and Staining for
histological examination were done and

stained with H&E stain for slide were
preparation and histological examination and
examined under 10 X magnification to
determined the effect of the medicament
histologically and Histomorphometrically.
Statistical analysis

Statistically according to Table (1) showed
the cells in difference of the study group in
the count of cells in each every healing
periods (7 & 14 days), the table showed
higher significant difference of both
chondroblast & chondrocytes cell between
the experimental and control group at 7 days
of healing period.

Results
After producing a H&E slide and examined
under a light microscope withl0 X

magnification power. The microarchitectures
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were  measured by  counting the
chondroblasts.  Chondrocyte,  Osteoblast
,Osteocyte and Osteoclast cell number / mm?
in 7 and 14 days healing periods.

At 7 days duration: the histological slide of
rats that were treated with bisphosphonate
medicament Figure (5) showed new cartilage
cells (chondroblast) at the region of active
ossification and filled the area of the defect
with the presence of iso-group number of
chondrocytes embedded in the perichondrium
, little inflammatory cell, fat cells and blood
vessel adjacent to progenitor cells. In
addition to the cartilage we showed bright
red spongy bone fragments are encircled by a
long row of osteoblasts the number of the

=S

Figure (6): control group at 7 days
that showed high count number of
inflammatory cell ( IC) at defect
area.

In Figure (7) represented mean number of
cell at 7 days healing period showed high
count number of  chondrocytes and
condroblasts number of experimantal
group when we compaired with control
group showed large differences in count
number of same cell but in control group,

bone building cell less than the cartilage
building cell.Osteocytes, which are the
osteoblasts that were previously imprisoned
in their own matrix deposits, are found in
lacunae within the spicule this cell showed in
little account in contrast with bone building
cell and showed lesser number of osteoclast
cell in contrast with other cells at 7 day
healing periods. In contrast with the control
group Figure (6) that showed low number of
chondroblast that form the cartilage matrix
with high number of inflammatory cells,
while the bone building cells showed low
account number with absences of the
chondrocyte and osteocyte and osteoclast
Figure (7).

Figure (5): experimental group at 7
days showed high number of cartilage
cell (both  chondrocyte  and
chondroblast)  that  related to
endochondral in ossification center

(OC) ossifications.

and shoewd higher count of bone building
cells rather than control group. The
control group in 7 days healing period
showed lower number of osteoclast and
osteocytes cell than the count of same
cells but in experimantal group and other
different cells in the feiled.
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Figure (7): Mean of cells at 7 days healing period
At 14 days healing periods, the the control group at 14 days healing

experimantal group showed rappid bone
lying down with a high number of
osteocyte cell in its laqunae incontrast
with cartilage cells (chondrocyte and
condroblast) showing lower count in the
slides and precence of the bone building
cells (osteoblast) with alow count of
osteoclast and large area of bone matrix in
contrast with bone marrow Figure (8). In

that showed little number of osteocyte
(OC) in little bone area and high bone
marrow area (BM).

In Figure (10) represented mean number of
cell at 14 days healing period showed high
count number of osteocytes cell number of
experimantal group when we compaired with
control group showed large differences in

periods showed specules of bone trabecule
with large area of bone marrow among the
trabecule in contrast with experimantal
group that showed more bone area to bone
marrow area with presence of same
osteocytes in the center of the bone
trabecule and osteoblast cells on the
perifery of bone the trabecule Figure (9).

Figure (8): Experimental group at 14
days showed high number osteocytes
(OC) and large area of bone (B) rather
than bone marrow area.

count number of same cell but in control
group, and shoewd higher count of bone
building cells rather than control group and
showed lower count of cartilage cells.
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Figure (10): Mean of cells at 14 days healing period.

While these cells at 14 days showing non-
significant difference between the study
groups. The bone building cells ( osteoblast
shoed at7 days significant difference while
showed a non-significant difference at 14

days healing period. In both 7& 14 day
showed a significant difference between the
groups in the osteocyte cells count and
showed non-significant difference in the
count of osteoclast in all study groups.

Table (1): Descriptive statistics of the cells count (H&E) and groups’ difference in each duration

(ANOVA test).
. Descriptive statistics Group difference
The cell duration group —
SD P value | Description of p value
Experimental 1.386
7 days 0.000 HS
control 0.587
Chondroblast -
Experimental 0.432
14 days 0.666 NS
control 0.654
Experimental 1.337
7 days 0.004 HS
control 0.778
Chondrocytes -
Experimental 0.32
14 days 0.123 NS
control 0.54
Experimental 15
7 days 0.014 S
control 1.04
Osteoblast
Experimental 0.430
14 days 0.632 NS
control 0.431
Experimental 0.802
7 days 0.012 S
control 0.1274
Osteocytes -
Experimental 0.816
14 days 0.045 S
control 1.164
Experimental 0.230
7 days 0.453 NS
control 0.301
Osteoclast -
Experimental 0.345
14 days 0.332 NS
control 0.321
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Statistically according to Table (2) showed
the difference of duration in cells in all the
study group (experimental and control group)
the table represented high significant
difference of both chondroblast &
chondrocytes cell in 7 days healing time in
expeimantal group, while this cell showed
non-significant difference in 14 days healing
periods in the control group. The osteoblast
cells showed significant difference in the
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experimental group but showed non-
significant difference in control group in both
healing periods. The statistic result
represented high significant difference in the
osteocytes cell in experimental group
between the 7&14 days healing periods,
while showed non-significant difference in
control group. The osteoclast cell showed
non-significant difference in each healing
periods and the study group.

Table (2): Descriptive statistics of the cells count (H&E) and durations’ difference in each group.

) Descriptive statistics Group difference
The cell group duration
SD P value | Description of p value
] 7 days 0.611
Experimental 0.000 HS
14 days 0.951
Chondroblast
7 days 0.200
control 0.088 NS
14 days 0.202
. 7 days 0.306
Experimental 0.002 HS
14 days 0.445
Chondrocytes
7 days 0.520
control 0.451 NS
14 days 0.550
. 7 days 1.8
Experimental 0.18 S
14 days 0.976
Osteoblast
7 days 0.801
control 0.306 NS
14 days 1.060
. 7 days 0.654
Experimental 0.001 HS
14 days 0.307
Osteocytes
7 days 0.501
control 0.33 S
14 days 0.432
. 7 days 0.34
Experimental 0.270 NS
14 days 0.3
Osteoclast
7 days 0.234
control 0.231 NS
14 days 0.254
Discussion medications. Chemical medicines

The pharmaceutical industry now views
traditional medicine as a source for
identifying bioactive molecules that may be
employed in the creation of synthetic

(bisphosphonate medicament) have always
been a significant part of the healthcare
system [22]. The inorganic pyrophosphate is
a naturally occurring polyphosphate present
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in sera and urine [23]. In our study used
bisphosphonates as an initiator  for
endochondral ossification due to their strong
affinity for the hydroxyapatite on the surface
of bones in areas of bone production or bone
remodeling agree with [24] when included
the bisphosphonate to retained bone
trabeculae with osteoid development among
the malignant cells. Due to bisphosphonates
used to accelerate the healing by inactivation
of clastic cells' (resorptive activity), and
calcified cartilage fragments remained
embedded inside the produced bone
trabeculae at the mandible of young rats
agree with [25] when used the alendronate-
administrated as a treated to formed
trabeculae  during the  endochondral
ossification of the mandibular condyle.
Complex interactions among cells of the
cartilage lineage and the mesenchymal bone
cell and inflammatory cell lineage play a
major role in the pathophysiology of bone
healing. The current study depicts an
inflammatory response and formation of the
cartilage and replacement with bone in
experimental groups and at various stages (7,
14 days) of the bone healing process [7]. The
progression of bone healing as indicated by
matrix  deposition by activation the
ossification center to synthesized cartilage
cells and synthesis of osteoblasts during the
first week (7 days) and bone trabeculae
formation within newly formed bone as
shown in histological sections that increased
in number and width throughout the 14 days
intervals. The presence of resorptive cell
represented by osteoclast that retain in
residing  Howship  lacunae  indicates
remodeling process during the healing
periods, with high significant activation and
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increase in count of the cartilage cells and
replacement the cartilage matrix with bone
matrix and precipitation the inorganic
substance to enhance the time that required to

heal the defect area after used the
bisphosphonate as an initiator  this
histological changes  was detected by

histomorphometry analysis. These findings
of experimental group is agreed with [26]
stated that osteoporosis female Wistar rats
was fed their food daily with L. sativum
seeds.

Regarding results of histomorphometrical
analysis have shown that the nonequivalence
of count difference of examined cartilage
parameters and recorded microarchitecture
between control and experimental groups,
clarified a high avalue in experimental
groups than those of control groups in
different intervals time especially in 7 days
healing period due to active endochondral
ossification at site of bone defect, with show
bone trabeculae filled a proximately the
whole defect in comparison to histologic
views for control group after 14 days healing
period. this agree with [7] that used herbal
material that represented by Symphytum
officinale oil when applied locally on
generated bone defect healing in rat tibia and
shown it was very effective in healing the
bone defect.

Conclusions

The endochondral ossification of the
mandibular angle defect was considerably
changed in young rats treated with
bisphosphonates. However, they remained
dormant and could remodel the -calcified
cartilage/primary bone trabeculae into the
spongy bone at the mandibular angle. It did
not prevent the recruitment and fusion of
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cartilage cells and bone cells during the
ossification of the defect area with deposited
matrix, which were abundant at the
ossification areas. The current findings
highlight the risk of impairing maxillofacial
growth in young patients who receive
bisphosphonate therapy, which IS
recommended for the treatment of bone
disorders in childhood such as osteogenesis
imperfecta, juvenile Paget's disease, and
secondary osteoporosis related to anorexia
nervosa, cerebral palsy, and post-renal
transplants.
Recommendations

One of the most important medicaments
that has been scientifically proven (laboratory
and histologically) to be one of the effective
medicaments in treating osteoporosis and
bone fractures and repairing them in a good
standard period in order to increase the
efficiency of bone-building cells and cells
that maintain the skeleton of the bone.
Source of funding: The current study was
funded by our charges with no any other
funding sources elsewhere.
Ethical clearance: This study was
conducted according to the approval of
College of Medicine/ University of Diyala
and in accordance with the ethical guidelines
of the Declaration of ethical committee of the
College (Document no. 2023MAH798).

Conflict of interest: Nil
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Introduction

The prevalence of dyslipidemia (DLP) in
the general population, including diabetic
recently
increased prevalence of DLP may be

children, has
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Abstract
Background: Children and adolescents with insulin-dependent diabetes
mellitus (IDDM) are at high risk of metabolic disorders that may interfere
with lipid metabolism and predispose to dyslipidemia.
Objective: To detect the incidence of dyslipidemia and associated factors
in children with IDDM in Diyala.
Patients and Methods: This was a case-control study that included a total
of 100 children with type 1 diabetes mellitus(T1DM) and 100 age- and
gender-matched non-diabetic children who presented to the Pediatric
Department/Al-Batool Teaching Hospital during the period from April
2022 to April 2023. Demographic data included the child's age, gender,
weight, mother’s educational level, mother's job, child's educational level,
school attendance, and physical activity. Clinical data included systolic
and diastolic blood pressure, HbAlc, family history of illness, disease
duration, type of insulin, and insulin dose. Fasting lipid profile and
hemoglobin Alc investigations were done for the study groups, and the
data were statistically analyzed.
Results: The overall dyslipidemia in IDDM children and controls was 46%
and 8%, respectively, with a highly significant difference. The mean age and
weight in diabetic patients with dyslipidemia were 8.23+3.63 years and
28.96+13.31 kg, respectively, which was higher than that of normolipidemic
diabetic patients (10.72+3.23 years and 34.22+12.14 kg, respectively) with
significant differences. Furthermore, 28.26% of mothers of dyslipidemia-
.diabetic patients were employed, compared with only 11.11% of
normolipidemic-diabetic patients, a significant difference. A family history
of DM was reported in 47.83% and 27.78% of dyslipidemic and
normolipidemic diabetic patients, respectively, with a significant difference.
Conclusion: The incidence of dyslipidemia among diabetic children in
Diyala is 46%. Older age, increased body weight, and a mother’s job as an
employer are significantly associated with the development of
dyslipidemia in insulin-dependent diabetes mellitus patients.
Keywords: Dyslipidemia, Diabetes mellitus, Children, Diyala.

attributed to lifestyle changes such as
sedentarism and high-carbohydrate and fat
diets [2]. Dyslipidemia is not a mandatory
component of type 1 diabetes, and in well-

increased [1].The
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controlled cases, the lipid profile is often
normal [3]. Poorly controlled TIDM often
presents atherogenic lipid abnormalities,
including elevated triglycerides, low HDL-C
levels, and an increased prevalence of small,
dense low-density lipoprotein particles [4].
VLDL levels can be influenced by increased
liver VLDL production, reduced catabolism,
or both [5]. Insulin resistance causes
unchecked lipolysis of triglycerides in
adipocytes and myocytes, causing a flood of
fatty acids to return to the liver [6] .The
liver's production of VLDL increases due to
the increased return of fatty acids [7]. Insulin
inhibits hormone-sensitive lipase in adipose
tissue, reducing free fatty acid secretion.
Postprandial, enterocytes produce large
lipoproteins,  chylomicrons, which are
hydrolyzed by lipoprotein lipase (LPL) in the
circulation. Insulin influences postprandial
lipid metabolism by reducing chylomicron
production, increasing LPL activity, and
enhancing chylomicron-remnant catabolism
[8].Insulin increases LDL-receptor
expression and activity, promoting LDL
catabolism by binding to the plasma
membrane of hepatic or other tissues [9].
Patients with type 1 diabetes mellitus and
diabetic ~ ketoacidosis  often  exhibit
quantitative lipid abnormalities due to insulin
deficiency [8]. Insulin deficiency reduced
triglyceride-rich  lipoprotein  catebolism,
leading to hypertriglyceridemia and reduced
LDL-cholesterol levels. The results are low
HDL cholesterol levels,which resolve rapidly
after adequate insulin  therapy [9].
Epidemiological  studies have  shown
quantitative  lipid disorders such as
hypertriglyceridemia and elevated LDL-
cholesterol and non-HDL cholesterol levels
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in patients with suboptimal glycemic controls
[10,11]. Aim of the study to detect the
incidence of dyslipidemia and associated
factors in children with type 1 DM in Diyala.
Patients and Methods

This was a case-control study that included
a total of 100 children with TIDM and 100
age- and gender-matched non-diabetic
children who presented to the Pediatric
Department/Al-Batool Teaching Hospital
during the period from April 2022 to April
2023. It included children with IDDM from 3
to 15 years old, excluding those with chronic
diseases and nutritional problems. An
interview questionnaire was used to collect
information from the child’s parents. A
written consent from each child’s parent was
obtained prior to data collection after
explaining the aim of study. The
confidentiality of data throughout the study
was guaranteed and the parents were assured
that data will be used for research purpose
only. Demographic data included the child's
age, gender, weight, mother’s educational
level, mother's job, child's educational level,
school attendance, and physical activity.
Clinical data included systolic and diastolic
blood pressure, HbAlc, family history of
illness, disease duration, type of insulin, and
insulin dose. Blood samples were collected
after an eight-hour fasting period and
analyzed by Erba XL-200 German using
standard methods. Total cholesterol (TC),
triglycerides (TG), and HDL-C levels were
measured. LDL-C levels were calculated by
the Friedewald formula LDL-C=(TC)-(HDL-
C)-(TG/5) using the available lipid data.
Hemoglobin Alc (Alc) measurement was
performed using the Erba XL-200 German.
Dyslipidemia was defined by the American
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Diabetes Association (ADA) as having LDL-
C >100 mg/dl, HDL-C < 40 mg/dl (males)
and<50 mg/dl (females), TC >200 mg/dl,
and TG >150 mg/dl, and dyslipidemia was
considered present if one or more of these
lipid or lipoprotein levels are abnormal [28].
Statistical Analysis

The data were analyzed using IBM SPSS
version 25 (SPSS Inc., Chicago, Illinois,
USA). The descriptive data was reported in
number and percentage form for categorical
data and mean and standard deviation (SD)
for continuous data. Differences were
evaluated using the Student's t test for
continuous parametric data and the Pearson
chi-squared test for categorical data.
Pearson’s correlation test was used to explore
the possible correlation between the lipid
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profile and other variables. A P value of <
0.05 was considered statistically significant.
Results
Demographic characteristics of the study
population

Table (1) shows the demographic
characteristics of the study population. The
mean age of patients was 9.37+£3.65 years
compared with 9.73+2.28 years for control,
with no significant difference. Likewise,
there were no significant differences between
the two groups in terms of gender, weight,
mother's educational level, mother's job,
child's educational level, and child's physical
activity. However, first and second
consanguinity were more frequent among
patients (35% and 8%, respectively) than
controls (19% and 3%, respectively), with a

highly significant difference.

Table (1): Demographic characteristics of the studied group.

Demographic characteristics Patients Controls p-value
(n=100) (n=100)

Age, years

Mean £SD 9.37+3.65 9.73+2.28 0.471
Range 3.0-15 3.0-15

Gender

Male 48(48%) 54(54%) 0.396
Female 52(52%) 46(46%)
Weight, kg

Mean £SD 31.38+13.0 28.54+11.92 0.113
Range 12.5-60 12-60

Consanguinity

None 57(57%) 78(78%) 0.006
1% relative 35(35%) 19(19%) fol
2™ relative 8(8%) 3(3%)

Mother educational level

Iliterate 30(30%) 26(26%)

Primary 37(37%) 32(32%) 0.626
Secondary 21(21%) 26(26%)

Higher 12(12%) 16(16%)

Mother job

House wife 81(81%) 82(82%) 0.856
Employee 19(19%) 18(18%)

Child educational level

lutrant 13(13%) 7(7%)

Kindergarten 12(12%) 14(14%) 0.261
Primary 50(50%) 44(44%)

Secondary 25(25%) 35(35%)
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School attendance

Regular 71(71%) 78(78%)

Interrupted 18(18%) 16(16%) 0.654
Stopped 11(11%) 6(6%)

Physical activity

Active 90(90%) 93(93%) 0.613
Non-active 10(10%) 7(7%)

*P value: significant* , high significant** , very high significant

Clinical Characteristics of the studied
group Both SBP and DBP were comparable
between patients and controls, with no
significant differences. On the other hand,
HbAlc, as a marker for diabetes, was much
higher in patients than controls (10.86%=+2.37
and 5.71%=0.54), respectively, with a highly
statistically significant difference.
Furthermore, 37% of patients who had a

family history of DM compared with 23% of
controls with such a history showed a
significant difference. The mean duration of
T1DM was 3.02+2.71 years (range: 2-12
years). In the majority of patients (86%),
soluble lente was the mode of treatment. The
mean insulin dose was 25.15+14.39 Table

).

Table (2): Clinical characteristics of the studied group.

Clinical characteristics Patients Controls p-value
(n=100) (n=100)
Systolic blood pressure,
mmHg 103.3+9.32 105.46+10.46 0.124
Mean +SD 80-120 90-120
Range
Diastolic blood pressure,
mmHg 66.0+8.4 76.8+8.94 0.146
Mean +SD 50-90 50-90
Range
HbAlc, %
Mean +SD 10.86+2.37 5.71+0.54 <0.001
Range 4.6-16.9 3.8-6.1 faleied
Family history of illness
Diabets mellitus 37(37%) 23(23%) 0.031*
Hypertention 17(17%) 9(9%) 0.093
Congenital heart disease 5(5%) 4(4%) 0.733
Disease duration, years
Mean +SD 3.02¢2.72 | e e
Range 0.2-12
Type of insulin
Soluble-lente 86(86%) | e e
Mixture 14(14%)
Insulin dose, Unit
Mean £SD 25.15+14.39
Range 7.0-80

* P value: significant™ , high significant** , very high significant
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Lipid Profile

The mean serum level of total cholesterol
TC in patients was 4.31+£1.3 mmol/l, which
was higher than that of controls (3.97£1.0
mmol/l) with a significant difference.
Borderline and high levels of TC were
reported in 18% and 8% of patients,
respectively, compared with 13% and 0% in
controls, respectively, with a significant
difference. Similarly, the mean serum level of
triglyceride TG was higher in patients than
controls (1.46+£0.83 mmol/l vs. 1.26+0.5
mmol/l). Furthermore, 16% and zero of
patients and controls had a high level of TC,
with a highly significant difference.
Likewise, the mean LDL-c in patients was

3.0+£0.93 mmol/l, which showed a higher
level than that of controls (2.54+0.5 mmol/l)
with a highly significant difference, while
35% vs. 8% of patients and controls had a
higher level of LDL-c with a highly
significant difference. Finally, patients
demonstrated a lower serum level of HDL-c
than controls (1.4+£0.6 mmo/l vs. 1.62+0.28
mmol/l), with a highly significant difference.
Interestingly, normal HDL-c was reported in
only 29% of patients compared with 81% of
controls, with a highly significant difference.
The overall incidence of dyslipidemia was
46% among cases and 8% among controls
Figure (1).

100%
90%
80%
70%
60% 54%
50% 465
0%
30%
20%
10%
0%

Percentage

T1DM

B Dyslipidemia

B Normal lipid profile

8%
.

Controls

Figure (1): The incidence of dyslipidemia in TLDM patients and controls.

The overall dyslipidemia of TIDM patients
and controls was 46% and 8%, respectively,

with a highly significant difference Table
@).
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Table (3): Lipid profile and dyslipidemia rate in TLDM patients and controls.

Lipid profile Patients Controls p-value
(n=100) (n=100)

Total cholesterol, mmol/l

Mean £SD 4.31+1.3 3.97+1.04 0.41

Range 1.15-8.05 120-340

Normal 74(74%) 87(87%)

Borderline 18(18%) 13(13%) 0.007**

High 8(8%) 0(0%)

Triglycerides, mmol/l

Mean £SD 1.46+0.83 1.26+0.5 0.043*

Range 0.2-4.1 0.52-2.2

Normal 69(69%) 74(74%) <0.001

Borderline 15(15%) 26(26%) il

High 16(16%) 0(0%)

LDL-c, mmol/l

Mean £SD 3.0£0.93 2.54+0.5 <0.001

Range 0.9-5.37 0.2-3.9 faleie

Normal 36(36%) 64(64%)

Borderline 29(29%) 28(28%)

High 35(35%) 8(8%) <0.001
**k*k

HDL-c, mmol/l

Mean £SD 1.4+0.6 1.62+0.28 0.001

Range 0.2-4.02 1.0-1.98 Fkx

Normal 29(29%) 81(81%)

Borderline 71(71%) 19(19%) <0.001
*k*k

Overall dyslipidemia 46(46%) 8(8%) <0.001
*k*k

*P value: significant* , high significant** , very high significant

Association of Demographic Factors with
Dyslipidemia in TIDM Patients

Three demographic factors were significantly
associated with dyslipidemia in T1DM
patients. The mean age and weight in patients
with dyslipidemia were 8.23+3.63 years and
28.96+£13.31 kg, respectively, which was
higher than that of normolipidemic patients

(10.72£3.23 years and 34.22+12.14 Kg,
respectively) with significant differences.

Furthermore, 28.26% of mothers of
dyslipidemia patients were employed
compared  with only 11.11%  of

normolipidemic patients, with a significant
difference Table (4).
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Table (4): Association of demographic factor with dyslipidemia in TLDM patients.

Variables Normolipidemia Dyslipidemia p-value
(N=54) (N=46)

Age, years

Mean £SD 8.23+3.63 10.7243.23 0.001

Range 3.0-14.0 3.0-15.0 Fkk

Gender

Male 26(48.15%) 22(47.83%) 0.974

Female 28(51.85%) 24(52.17%)

Weight, kg

Mean £SD 28.96+13.31 34.22+12.14 0.043

Range 13.0-59.0 12.5-60.0 *

Consanguinity

None 32(59.26%) 25(54.35%) 0.686

1%t relative 17(31.48%) 18(39.13%)

2" relative 5(9.26%) 3(6.52%)

Mother educational level

lliterate 16(29.63%) 14(30.43%)

Primary 23(42.59%) 14(30.43%) 0.358

Secondary 8(14.81%) 13(28.26%)

Higher 7(12.96%) 5(10.87%)

Mother job

House wife 48(88.89%) 33(71.72%) 0.029

Employee 6(11.11%) 13(28.26%) *

Child educational level

Not educated 9(16.67%) 4(8.7%)

Kindergarten 9(16.67%) 3(6.52%) 0.145

Primary 26(48.15%) 24(52.17%)

Secondary 10(18.52%) 15(32.61%)

School attendance

Regular 9(16.67%) 4(8.7%)

Interrupted 31(57.41%) 35(76.09%) 0.315

Stopped 3(5.56%) 4(8.7%)

Physical activity

Active 6(11.11%) 4(8.7%) 0.688

Non-active 48(88.89%) 42(91.3%)

* P value: significant* , high significant** , very high significant

Association of Clinical Factors with
Dyslipidemia in TIDM Patients

Three clinical factors demonstrated a
significant association with dyslipidemia in
patients with TIDM. Family history of DM
was reported in 47.83% and 27.78% of
dyslipidemic and normolipidemic patients,
respectively with a significant difference.

Dyslipidemic patients had longer disease
duration than normolipidemic patients
(4.14+1.25 years vs. 2.06x1.67 years) with a
significant difference. Finally, the mean
insulin  dose in  dyslipidemic and
normolipidemic patients was 29.26+15.4 U
and 21.65+12.58 U, respectively, with a
significant difference Table (5).
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Table (5): Association of clinical factors with dyslipidemia in 100 patients with TLDM.

Clinical factors Normolipidemia Dyslipidemia p-value
(N=54) (N=46)

Systolic blood pressure, mmHg

Mean £SD 101.85+8.92 105.0+9.6 0.093

Range 80-120 90-120

Diastolic blood pressure, mmHg

Mean £SD 65.0+8.18 67.17+8.6 0.199

Range 50-80 50-90

HbAlc, %

Mean £SD 10.03+2.28 10.37+2.48 0.474

Range 6.0-14 4.6-16.9

Family history of illness

Diabetes mellitus 15(27.78%) 22(47.83%) 0.038*

Hypertension 10(18.52%) 7(15.22%) 0.661

Congenital heart disease 3(5.56%) 2(4.35%) 0.782

Disease duration, years

Mean £SD 2.06+1.67 4.14+1.25 <0.001

Range 0.2-7.0 0.25-12.0 okl

Type of insulin

Soluble-lente 46(85.19%) 40(86.96%) 0.799

Mixture 8(14.81%) 6(13.04%)

Insulin dose, Unit

Mean £SD 21.65+12.58 29.26+15.4 0.008

Range 7.0-80 10-72 il

* P value: significant* , high significant** , very high significant

Incidence of Dyslipidemia

Correlation of lipid profile with other
factors in TLDM patients

Pearson’s correlation was used to explore the
possible correlation of lipid profile with other
variables in patients. Total cholesterol had a
significant positive correlation with each of
age (r= 0.340, p= 0.001) and weight (r=
0.289, p= 0.004), disease duration (r= 0.377,
p<0.001) and insulin dose (r= 0.328, p=

0.001). On the other hand, TG demonstrated
a significant positive correlation with each of
age (r=0.355, p<0.001), weight (r=0.251, p=
0.012), disease duration (r=0.249, p=0.012),
DBP (r= 0.239, p= 0.017) and insulin dose
(= 0.435, p<0.001). Finally, LDL-c
displayed a significant positive correlation
with DBP (r= 0.215, p= 0.031) as shown in
Table (6).
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Table (6): Correlation of lipid profile with other factors in TLDM patients.

Factors TC TG LDL-c HDL-c
R p-value | R p-value | R p-value | R p-value
Age 0.340 0.001 0.355 <0.001 | 0.174 0.083 0.100 0.323
**k*%k *kk
Weight 0.289 0.004** | 0.251 0.012* | 0.054 0.591 0.181 0.072
Duration 0.377 <0.001 | 0.249 0.012* | 0.155 0.122 0.058 0.567
**k*k
HbAlc 0.176 0.080 0.143 0.155 0.011 0.914 0.162 0.108
SBP 0.146 0.148 0.119 0.238 0.137 0.175 0.134 0.184
DBP 0.127 0.208 0.239 0.017* | 0.215 0.031 0.114 0.261
Ins. Dose 0.328 0.001 0.435 <0.001 | 0.100 0.324 0.002 0.985
*k*k *k*k

* P value: significant* , high significant** , very high significant

Association of Lipid Profile with
Categorical Variables in TIDM Patients

Serum concentrations of  different
components of the lipid profile were
comparable between different categories of
consanguinity, mother's educational level,
mother’s job, school attendance, physical
activity, family history of hypertension,
family history of CHD, and insulin dose,
with no significant differences. However,
females had a higher level of TG than males
(1.63+£0.97 mmol\l vs. 1.27+0.61 mmol\l)
with significant differences. Furthermore,

children with secondary school levels had a
higher mean of TC (5.09+£1.2 mmol/l) than
other levels, with a significant difference.
Additionally, the presence of a family history
of DM is associated with higher levels of TG,
LDL-c (1.71+£0.89 mmol/l and 3.82+0.86
mmol/l, respectively), and a low level of
HDL-c (1.29+0.40 mmol/l) than those
without such a history (1.31+0.77 mmol/l,
2.8£0.93 mmol/l, and 1.57+0.82 mmol/I,
respectively) with significant differences
Table (7).
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Table (7): Association of lipid profile with the binomial variables in 100 patients with TIDM.

Variables TC, mmol/l TG, mmol/l LDL-c, mmol/l HDL-c, mmol/l
Gender

Males 4.85+1.27 1.27+0.61 2.92+0.93 1.39+0.62

Females 4.34+1.35 1.63+0.97 3.03+0.94 1.4+0.59
p-value 0.844 0.028* 0.543 0.978
Consanguinity

None 4.35+1.36 1.44+0.82 3.07+0.89 1.43+0.6
1% relative 4.25+1.31 1.6+0.87 2.9+1.0 1.37+0.64
2" relative 4.34+0.9 0.96+0.55 2.740.95 1.25+0.54
p-value 0.946 0.155 0.487 0.715
Mother education level

Iliterate 4.12+1.57 1.45+0.71 3.06+1.03 1.£40.37
Primary 4.13+1.21 1.41+0.84 2.72+0.87 1.35+0.35
Secondary £.YY+1.07 1.6+1.07 3.33+0.61 1.16+0.92
Higher 4.01+0.67 1.37+0.66 2.94+1.16 1.52+0.41
p-value 0.'23 0.830 0.111 0.'34
Mother job

House wife 4.24+1.31 1.42+0.81 2.87+0.91 1.4+0.56
Employee 4.63+1.21 1.62+0.94 3.32+0.92 1.38+0.78
p-value 0.234 0.338 0.068 0.891
Child education level

Not educated 3.98+0.92 1.65+0.41 2.71+0.90 1.22+0.43
Kindergarten 3.97+1.19 1.38+0.59 2.64+1.05 1.38+0.63
Primary 4.09+1.33 1.49+0.79 3.12+0.89 1.33+0.49
Secondary 5.09£1.2 1.79+1.0 3.0+£0.94 1.62+0.81
p-value 0.006** 0.115 0.290 0.157
School attendance

Regular 3.95+1.21 1.43+0.75 2.57+0.98 1.44+0.76
Interrupted 4.44+1.4 1.6+0.9 3.1+0.93 1.42+0.61
Stopped 4.54+1.0 1.18+0.46 3.15+0.78 0.27+0.24
p-value 0.458 0.417 0.159 0.826
Physical activity

Active 3.88+0.98 1.29+0.90 3.04+0.63 1.3+0.65
Non-active 4.36+1.33 1.48+0.83 2.97+0.96 1.41+0.60
p-value 0.269 0.505 0.826 0.602
Family Hx of DM

No 4.13+1.24 1.31+0.77 2.8+0.93 1.57+0.82
Yes 4.62+1.37 1.71+0.89 3.82+0.86 1.29+0.40
p-value 0.071 0.022 0.012 0.026
Family History of
Hypertention 4.34+1.35 1.5+0.88 2.98+0.97 1.93+0.63
No 4.18+1.08 1.25+0.53 2.96+0.75 1.44+0.45
Yes
p-value 0.658 0.253 0.937 0.734
Family History of CHD

No 4.3+1.3 1.46+0.83 2.98+0.93 1.41+0.61
Yes 4.5+1.58 1.39+0.96 2.98+1.1 1.19+0.36
p-value 0.773 0.853 0.998 0.436
Type of insulin

Soluble-lente 4.34+1.29 1.51+0.86 2.96+0.95 1.4+0.63
Mixture 4.11+1.44 1.17+0.62 3.09+0.84 1.38+0.41
p-value 0.541 0.160 0.637 0.934

* P value: significant* , high significant** , very high significant***
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Discussion

The present study aimed to detect the
incidence of dyslipidemia and associated
factors in children with T1IDM in Diyala.
Alrasheed [12] looked into the parameters
that are related to dyslipidemia and its
prevalence among 234 Saudi patients with
T1DM. According to the current study,
dyslipidemia was present in around half
(50%) of the individuals who were included.
In a cross-sectional investigation, Abed[13]
found that 64% of 129 young people with
T1DM had dyslipidemia. Similar findings
were made by Mona [14], who examined 60
kids and teens and found that the incidence of
dyslipidemia in diabetic patients and controls
was, respectively, 65% and 28.2%. In Iraq,
66% of children with T1DM had
dyslipidemia, compared to 34% of the non-
diabetic control group, according to [15]. In
202 Turkish children and adolescents with
T1DM, Bulut [16] assessed the prevalence of
dyslipidemia and its correlation with clinical
and laboratory results. A relatively low rate
(26.2%) of dyslipidemia was reported among
those patients. In contrast, a 72.5% rate of
dyslipidemia was reported in a Brazilian
study including 239 patients with T1DM.
The authors attributed the significant
prevalence of dyslipidemia to the individuals'
wide age range, as well as the rise in
sedentary  behavior, diets heavy in
carbohydrates, and obesity with advancing
years. There are a number of reasons why
various studies may differ from one another,
but the most significant ones are dietary
practices, variations in the patients' clinical
and demographic  features, treatment
regimens, and reference ranges for lipid
profiles. The increased prevalence rate of

ORIGINAL RESEARCH
Published: 25 June 2024
Doi: 10.26505/DJM.26028530425

dyslipidemia among T1DM patients could be
explained by several factors, mainly related
to carbohydrate metabolism and insulin
deficiency. These factors may cause fat cells
to break down from their stored triglyceride
forms and result in a greater release of free
FA into the circulation. Increased FAS in the
plasma lead to increased uptake of these
acids by the liver. The liver then synthesizes
triglycerides from these FAs. The presence of
increased  triglycerides  stimulates  the
secretion and assembly of apolipoprotein B
and vLDL-C [17]. High LDL-C was the most
common kind of dyslipidemia in the current
study, accounting for the majority of cases.
Within the dyslipidemic group, high LDL-C
and low HDL-C were the most common
types of dyslipidemia found in the Alakkad
study [18]. These were followed by isolated
high LDL-C in 6 patients (18.75%), isolated
low HDL-C in 5 patients (15.63%), and
hypercholesterolemia and high LDL-C in 4
patients (12.50%). According to the study by
Mona [14], and  Kantoosh  [19],
hypertriglyceridemia predominated among
children with diabetes in Egypt. According to
Patiakas [20], among diabetic patients,
hypercholesterolemia is the most common
form, while hypertriglyceridemia is the least
common type. According to Alrabaty [21],
the most prevalent dyslipidemia pattern in
children and teenagers with T1DM is
hypertriglyceridemia. These variations in the
types of dyslipidemia between researchers
could be attributed to glycemic management,
comorbidities, and lifestyle variables. In the
present study, older age, increased body
weight, and a mother's job as an employee
were significantly associated with
dyslipidemia in patients with TIDM, while
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there was no significant impact of HbAlc,
physical activity, sex, blood pressure, or type
of insulin. These results are, at least, partially
in accordance with many previous studies.
This is consistent with the findings of
Moayeri and Oloomi [22], who discovered a
significant  correlation  between  lipid
concentrations and the length of diabetes. It
was shown by Patiakas [20] and Alrabaty
[21] that gender had no discernible effect on
lipid abnormalities in children and teenagers
with type 1 diabetes. Moreover, dyslipidemia
did not significantly correlate with age, BMI,
the duration of diabetes, or the presence or
absence of hypertension, according to
Alrasheed [12] .Unlike the current findings,
Mona [14] found no significant correlation
between dyslipidemia and age or length of
diabetes. Nonetheless, they discovered a
strong correlation between dyslipidemia and
BMI (P = 0.024). Marcovecchio [15] also
found significant correlations with age (P <
0.001), BMI (P < 0.05), length of diabetes (P
< 0.001), and HbAlc (P < 0.001), which is
similar to the findings of this investigation. In
a retrospective analysis of 806 children and
adolescents with type 1 diabetes, Soliman
and Ibrahim [23] found that higher levels of
dyslipidemia (TG, TC, and LDL-c) were
substantially correlated with poorer glycemic
control, longer diabetes duration, and older
age. Abed [13] likewise found a significant
(P < 0.043) correlation between dyslipidemia
and a higher mean HbAlc. It was discovered
by Muchacka-Bianga [24] that children with
T1DM may have lipid problems regardless of
how well their metabolism is controlled.
Conversely, Teles and Forne’s [25] as well as
Guy [16] discovered a link between elevated
blood lipid levels and subpar (inadequate)
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glycemic management. The absence of a
significant impact of glycemic control on
dyslipidemia in the present study may be
attributed to differences in age and insulin
doses between the included patients.
According to Alakkad [18], there was no
statistically significant difference in the mean
duration  of  diabetes  between the
dyslipidemic and normolipidemic groups
(5.7 3.1 years and 5.5+ 2.60 vyears,
respectively). Similar to the present study,
Wiltshire [26] and Ladeia [27] found that
serum TG correlates positively with insulin
dose in children and adolescents with TIDM.
This effect of insulin dose may reflect the
hyperglycemic status of patients with
dyslipidemia who require a higher dose of
insulin. An interesting finding in the present
study that was not indicated in the previous
studies was that TLDM children of employee
women are more prone to dyslipidemia than
those of housewife women. This may be
explained by two main factors, First, there is
more time for the supervision of child
lifestyle when the mother is a housewife.
Secondly, most employee women use ready-
to-eat foods and chunks from the market,
which usually have high lipid contents. In
contrast, housewives may pay more attention
to preparing healthy food for their children.
Conclusions

There is a marked increase in dyslipidemia
in patients with TIDM compared with non-
diabetic children. Older age, increased body
weight, and a mother's job as an employer are
significantly associated with the development
of dyslipidemia in TILDM patients.

The presence of a family history of DM,
longer T1LDM duration, and a higher dose of
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insulin could be considered risk factors for
dyslipidemia in TLDM patients.
Recommendations

Regular monitoring of blood lipid levels in
diabetic patients.Urging parents to commit to
nutritional education and follow-up of
diabetic patients.Early identification of
dyslipidemia in diabetic patients will
decrease its consequences.
Source of funding: The current study was
funded by our charges with no any other
funding sources elsewhere.
Ethical clearance: The study was
approved by the Arab Council for Medical
Specialization NO.2243 at 16/11/2022.
This study was conducted according to the
approval of College of Medicine/ University
of Diyala and in accordance with the ethical
guidelines of the Declaration of ethical
committee of the College (Document no.
2024BNA853).
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Abstract
Background: Adenocarcinoma of the lung is the most common type of
lung cancer. Platinum agents in combination with other chemotherapy are
currently the cornerstone for chemotherapy of advanced cases with
metastasis.
Objective: To compare the response rate of pemetrexed doublets versus
taxanes doublets in patients with metastatic lung adenocarcinoma.
Patients and Methods: This a prospective study that included 60 patients
with pulmonary adenocarcinoma. Those patients received a platinum
based doublet chemotherapy with additional treatment protocol; combined
with either pemetrexed or taxanes (paclitaxel or docetaxel) with 30
patients in each arm. Tumor size, response rate and side effects of
chemotherapy were evaluated in both arms.
Results: The median reduction in tumor size in pemetrexed and taxan arms
were 4.72 cm2 and 6.53 cm2 respectively. Nausea, fatigue, constipation and
anorexia were more common in pemetrexed arm, while leukopenia,
arthralgia and peripheral neuropathy were more common in taxan arm.
Conclusion: Serious side effects such as leukopenia, and peripheral
neuropathy were more common in taxan than pemetrexed arm. Pemetrexed
is preferable to use as a fist line treatment for patients with metastatic
adenocarcinoma of the lung.
Keywords: Adenocarcinoma, Pemetrexed, Taxanes, metastatic lung
cancer.

Adenocarcinoma of the lung, which falls
under the category of non-small cell lung
cancer (NSCLC) [1], is the prevailing form
of lung cancer. The primary cause of this
cancer type is cigarette smoking [2]. TNM
staging [3] is used to determine the extent of
the disease. Adenocarcinoma in situ and
minimally invasive adenocarcinoma,
although infrequent, constitute only 5% of

surgically removed adenocarcinomas [4]. The
most  frequently  encountered invasive
adenocarcinoma is categorized based on five
distinct histological growth patterns: lepidic,
acinar, papillary, micropapillary, or solid [5].

Historically, platinum doublet
chemotherapy has served as the established
initial treatment for individuals having
metastatic lung adenocarcinoma lacking a
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defined mutation [6]. Extensive research has
explored various combinations of third-
generation drugs alongside platinum agents,
such as cisplatin plus paclitaxel and cisplatin
plus gemcitabine. These combinations have
demonstrated comparable response rates and
survival durations in patients with metastatic
NSCLC. In cases where patients cannot put
up with platinum agents, non-platinum
treatments like gemcitabine plus docetaxel or
gemcitabine plus vinorelbine may serve as
reasonable alternatives [7,8].

It was established that pemetrexed
increases survival rate for patients with non-
squamous NSCLC as first-line and
maintenance chemotherapy [7]. Single-agent
immunotherapy  such as  nivolumab,
atezolizumab and pembrolizumab have been
found to prolong survival in general
[9,10,11]. Extensive research has focused on

innovative  combination  therapies  for
advanced lung adenocarcinoma, which
involve pairing chemotherapy with a

checkpoint inhibitor. One notable example is
the mixture of pembrolizumab  with
carboplatin and pemetrexed, which has been
studied and approved as a first-line treatment
option. Additionally, the combination of two
checkpoint inhibitors, namely ipilimumab
plus nivolumab, has demonstrated benefits in
patients with a high tumor mutational rate
(>10 mutations per mega-base). It is crucial
to select an approved targeted therapy as the
initial treatment if the tumor harbors an
tortious mutation [6]. The assessment of
treatment response utilizes the response
evaluation criteria in solid tumors (RECIST)
criteria and employs a three-dimensional
approach [12,13]. The current study aims to
compare the response rate to platinum
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doublets pemetrexed versus  platinum
doublets taxanes in first line treatment for
patients with metastatic NSCLC
adenocarcinoma subtype in lraqi patients.
Patients and Methods
The Study Population

This is a prospective study including
patients  with  metastatic ~ pulmonary
adenocarcinoma who were attending
Oncology Teaching Hospital in Baghdad
during the period from 1 January 2020 to 31
July 2020. Patients with histologically
confirmed advanced pulmonary
adenocarcinoma by trans-bronchial or trans-
thoracic biopsy with metastases to bone, liver
and brain, detected by computed tomography
(CT) examination, were eligible for the

study. The study included Eastern
Cooperative  Oncology Group (ECOQG)
Performance Status (PS) <1, adequate

hematopoietic, liver and renal functions, age
less than 75 and stage IV lung tumor
adenocarcinoma subtype. On the other hand,
patients having PS 2 or more, patient positive
for EGFR, those with incomplete radiological
assessment, uncontrolled diabetes mellitus or
peripheral neuropathy and renal or hepatic
insufficiency were excluded from the study.
Written informed consent following approval
of the health authority from all participants
was obtained before data collection after
explaining the aim of the study.
The Study Groups

History and physical examination including
TNM staging were performed for all patient.
All patients were given platinum based
doublet chemotherapy 4-6 cycles according
to national comprehensive cancer network
Guidelines [14], with carboplatin AUC 5 i.v
over 30 minutes (manufactured by Hospira),
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combined with one of the following drugs :
Group A: 30 patients treated with pemetrexed
(manufactured by Lilly Pharma) 500mg/m?
I.v over 10 minutes
Group B: 30 patients treated with taxanes,
paclitaxel ~ (manufactured by Hospira)
175mg/m? i.v over 3 hours or docetaxel
(manufactured by Pfizer) 75mg/m? i.v over
60 minutes.
Treatment has been delayed 1 week for
patients in any arm with grades 3-4
neutropenia, thrombocytopenia and anemia
with hemoglobin less than 8 g/dl. Treatment
discontinued if the patient has experienced
decrease in  his performance status,
complication or progression.
The response of patients was evaluated
according to RECIST guidelines. Clinical
evaluation and CT scan were performed
every 3 treatment cycles.
A patient was considered to have complete
response when there is disappearance of all
target lesions. A patient had partial response
when there is at least 30% decrease in sum of
the longest diameters of the target lesion.
Stable disease indicates neither a shrinkage
sufficient to qualify for partial response nor
sufficient  increment to qualify for
progressive disease.
Statistical Analysis

Data entry was performed using the SPSS
software (vesion 24). Continuous data were
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subjected to normality test. Mean and
standard deviation (SD) was used to express
the normally distributed data which were
analyzed with Student t-test, while median
and range were used to present non-normally
distributed date. Those data were analyzed
with Mann Whitney U test. Categorical
variables were expressed as number and
percentage, and were analyzed using the Chi-
square ( (2 ) test. Spearman’s correlation test
was used to explore the possible correlation
of tumor reduction with other continuous
variables. Null hypotheses of no difference
were rejected if p-values were less than 0.05.
Results
Demographic characteristics of patients
The mean age of pemetrexed arm was
60.35+10.5 years which did not differ
significantly from that of taxan arm
(58.87£12.29 years). Likewise, the two arms
were comparable in terms of weight, height
and BMI without significant differences.
Males and zero ECOG score were more
frequent than females and ECOG 1 score
representing 56.67% and 66.67% in
pemetrexed and taxan arms, respectively with
no significant difference. In contrast, smokers
were more frequent in taxan than pemetrexed
arms (53.33% versus 26.67%) with a
significant difference Table (1).
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Table (1): Demographic characteristics of the patients.

Variables Pemetrexed(n=30) Taxan(n=30) p-value
Age, years
Mean+SD 60.35+10.5 58.87+12.29 0.703
Range 37-77 34-74
Gender
Male 17(56.67%) 20(66.67%) 0.426
Female 13(43.33%) 10(33.33%)
Weight, kg
Mean+SD 73.9+11.67 76.8+11.3 0.507
Range 58-105 60-100
Height, cm
Mean+SD 168.6+10.55 166.13+11.03 0.244
Range 151-183 148-181
BMI, kg/m?
Mean+SD 26.13+5.0 28.3846.21 0.332
Range 20.9-44.85 19.6-41.62
Smoking, pack/year
Never 22(73.33%) 14(46.67%) 0.035
Ex/current smokers 8(26.67%) 16(53.33)
ECOG
Zero 17(56.67%) 20(66.67%) 0.426
One 13(43.33%) 10(33.33%)

Therapeutic and clinical characteristics of
the Patients

The most common comorbidity was
hypertension (HTN) accounting for 36.67%%
and 46.67% of patients in pemetrexed and
taxan arms respectively, with no significant
differences. Patients in pemetrexed arm had
remarkably smaller initial and final tumor

size (28.37+28.78 cm? and 22.52+36.7 cm?,
respectively) than those in taxan arm
(40.52+37.55 cm? and 35.83+25.76 cm?,
respectively). However, the differences were
significant only in final reading. The vast
majority of patients in both arms received 6
cycles treatment Table (2).

Table (2): Therapeutic and clinical characteristics of the patients.

June 2024 ,Volume 26, Issue 2

Variables Pemetrexed Taxan p-value
(n=30) (n=30)
Comorbidities
No comorbidity 16(53.33%) 12(40%) 0.301
Hypertension 11(36.67%) 14(46.67%) 0.432
Diabetes mellitus 3(10%) 8(26.67%) 0.095
Others 1(5%) 1(6.67%) 0.916
Initial tumor size, cm?
Mean+SD 28.37+28.78 40.52+37.55 0.240*
Range 3.0-132 3-132
144
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Final tumor size, cm?

Mean+SD 22.52436.7 35.83+25.76 0.023*
Range 0-167 1.12-99

Treatment cycles

4 4(13.33%) 4(13.33%) 1.00
6 26(86.67%) 26(86.67%)

* Mann Whitney U test

Reduction in tumor size 50.0-88.0 cm?) in taxan arm. Statistically,
The median reduction in tumor size in  there was no significant difference between
pemetrexed arm was 4.72 cm? (range -66.5-  the two arms (p= 0.657) Figure (1).

95.22 cm?) compared with 6.53 cm2 (range -

p=0.657
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Figure (1): Median reduction in tumor sizes in pemetrexed and taxan treated arms.

Response to treatment (33.33%) among taxan arm with no
The response rate was in favors of  significant differences (p= 0.211) (Figure 3-
pemetrexed arm in which there was only 4  2). Interestingly, there was only one patients
(13.33%) non-responders compared to 10  with complete remission in taxan Figure (2).
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Figure (2): Response rate in the three treatment protocols.
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Correlation of tumor reduction with other
variables
Spearman’s correlation test was used to
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variables. In general, none of the included
variables had a significant correlation with
tumor reduction Table (3).

explore the possible correlation between
tumor reduction and other continuous

Table (3): Spearman’s correlation between tumor reduction with other continuous variables.

Variable Pemetrexed Taxan
R p-value r p-value
Age -0.007 0.977 -0.025 0.929
Weight 0.121 0.612 0.445 0.096
Height 0.023 0.923 -0.103 0.715
BMI 0.078 0.744 0.380 0.163
No. of cycles 0.289 0.216 0.085 0.763

Association of tumor reduction with
gender, smoking, and co-morbidity

There was no significant effect of gender,
smoking habit or the presence of comorbidity
on the reduction rate. However, patients with

ECOG 0 score in pemetrexed arm had
significantly ~ higher  reduction  size
13.05+35.6 cm? than those with ECOG 1 (-
4.94+15.25 cm?) as shown in Table (4).

Table (4): Association of tumor reduction with gender, smoking and comorbidity.

Variables Pemetrexed Taxanes
Gender

Males 4.22+38.89 4.72+22.1

Females 8.29+7.58 4.62+53.85
p-value 0.624 0.859
Smoking

Yes 6.1+14.66 -5.02+24.79

No 4.42+82.67 11.69+37.48
p- value 0.479 0.121
Comorbidity

Yes 8.76+36.46 8.03+44.96

No 1.49+17.89 2.47+26.87
p-value 0.625 0.776
ECOG

0 13.05+35.6 3.67+33.37

1 -4,94+15.25 6.72+38.53
p-value 0.031 0.440

* Non-parametric Mann Whitney test was used for comparison

Side effects of the treatment

A total of 12 side effects were reported for
the two arms., seven of which differed
significantly between arms. Nausea, fatigue,
constipation and anorexia were more

common in pemetrexed arm (P<0.05), while
leukopenia, arthralgia, and peripheral
neuropathy were more common in taxan arm
(P<0.05) Table (5).
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Table (5): Side effects of the three treatment arms.

Effects Pemetrexed Taxan p-value
(n=30) (n=30)
Leukopenia 0(0%) 18(60%) <0.001
Neutropenia 12(40%) 16(53.33%) 0.433
Nausea 27(90%) 16(53.33%) 0.004
Vomiting 18(60%) 18(60%) 1.0
Alopecia 24(80%) 21(70%) 0.265
Diarrhea 7(33.33%) 8(26.67%) 0.599
Arthralgia 0(0%) 16(53.33%) <0.001
Peripheral neuropathy 0(0%) 16(53.33%) <0.001
Anemia 24(80%) 24(80%) 1.0
Fatigue 24(80%) 0(0%) <0.001
Constipation 12(40%) 0(0%) <0.001
Anorexia 24(80%) 0(0%) <0.001

Discussion

Not only does pemetrexed have less
toxicity that taxan, but may also it is better
than other chemotherapies. In their study,
Scagliotti et al. conducted a comparison
between the effectiveness of
cisplatin/pemetrexed and
cisplatin/gemcitabine as first-line treatments
for patients with non-small cell lung cancer
(NSCLC) [15]. The overall survival (OS) was
found to be equal in both treatment arms,
with a duration of 10.3 months. However,
when analyzing the nonsquamous subgroups,
it was observed that survival was
significantly extended with
cisplatin/pemetrexed. Specifically, in patients
with adenocarcinoma, the survival duration
was 12.6 months compared to 10.9 months
with cisplatin/gemcitabine. In the case of
large cell histology, the survival was 10.4
months with cisplatin/pemetrexed, while it
was 6.7 months with cisplatin/gemcitabine.

According to the result of the current study,
all  demographic  characteristics  were
comparable between the pemetrexed and
taxan arms with no significant differences,

except smoking habit which is more frequent
among taxan arm with a significant
difference (P=0.035). An American study
including 1370 patients with NSCLC
demonstrated no prognostic effect of
smoking status on treatment response or
overall survival rates [16]. Thus, smoking is
undoubtly the main risk factor for
adenocarcinoma, but may have less important
role in the response to chemotherapy.

Clinically, the mean final tumor size in
taxan arm was larger than that of pemetrexed
arm. However, when the reduction rate in
tumor size was calculated, there was no
significant differences between the two arms.
Interestingly, the response rate in pemetrexed
arm was Dbetter than that of taxan arm
(86.67% versus 66.67%) although the
difference was not significant.

Global studies on this matter have yielded
contradictory outcomes. In a randomized,
multi-centric study, the combination of
carboplatin and pemetrexed was compared to
carboplatin and docetaxel in patients
diagnosed with advanced non-small cell lung
cancer (NSCLC). The group of patients
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treated with carboplatin and pemetrexed
exhibited a longer median survival without
experiencing significant toxicity, as did the
patients in the carboplatin and docetaxel
group. The median overall survival was
comparable between the two groups, along
with similar response rates. As a result, the
authors concluded that carboplatin and
pemetrexed could serve as a suitable first-line
treatment regimen for non-squamous NSCLC
[17]. Another retrospective analysis of a large
multi-centric study comparing pemetrexed to
docetaxel revealed overall response rates of
9.1% and 8.8% (P = 0.105), respectively
[18].

Based on the result of the current study,
reduction in tumor size inversely associated
with ECOG in pemetrexed arm. In ECOG 1
group, there was a slight increase in tumor
size compared with initial size. In contrast,
the tumor size greatly reduced in ECOG 0
group. Thus, the large tumor burden may
associate with some signs and symptoms for
the disease and affect ECOG score.

Another interesting finding in the present
study was that pemetrexed treatment was
associated with more frequent nausea (the
nausea may be attributed to the cisplatin
base), fatigue, constipation and anorexia,
while taxane arm was associated with more
frequent leukopenia, arthralgia and peripheral
neuropathy. In the Hanna’s study [19],
hematologic toxicity in patients treated with
docetaxel was greater than those treated with
pemetrexed.

Conclusions

Pemetrexed arm seems to have a better
response rate and toxicity profile than taxan
arm although the difference was not a
significant. In terms of side effect, serious
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side effects such as leukopenia, and
peripheral neuropathy were more common in
taxan than pemetrexed with significant
differences.
Recommendations

The study recommends using pemetrexed
as a fist line treatment for patients with
adenocarcinoma unless otherwise a patients
had adverse reaction to the drug. Also, it is
better to avoid using taxanes in patient with
chronic disease due to side effects of taxanes.
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Abstract
Background: Molar incisor hypomineralization is a clinical symptom of
general hypomineralization affecting a single or multiple first permanent
molars, which is generally accompanied with incisors.
Objective: To determine the prevalence of molar
hypomineralization among 12 years students in Baquba city.
Patients and Methods: This study was conducted from middle of January
2022 till the end of May 2022 in Baqubah city/Diyalla Governorate/Iraq.
The sample excluded all students who had other enamel defects (fluorosis
or hypoplasia, uncooperative students and students who refuse to
participate.
Results: Out of 700 participants, 52.43% of them were females and the rest
were males. About 13% of the total sample showed a molar incisor
hypomineralization, with significant association between gender, in which
male were significantly more affected than females. The data showed 13% of
the total sample had a demarcated opacities . Also the results showed that the
upper centrals were more affected by hypominrlization than other teeth.
Conclusion: However, the study revealed that demarcated opacity was the
most common form of defect with a significant correlation, with a
frequency of 13%. The upper central tooth was always the most commonly
impacted by molar incisor hypomineralization.
Keywords: MIH, hypomineralization, Demarcated opacity.

incisor

Molar incisor hypomineralization (MIH) is
a significant medical issue encounterd by
both adult and children's dentists. Due to the
condition manifesting early in childhood,
severe morbidity leading to handicapped
dentition at a young age, the complexity of
the disease as well as its treatment, the poor
prognosis of restorations and the need for
long-term follow-up, and the associated

behavioral problems, children are more likely
to seek dental care at a younger age [1].
Tooth hypoplasia is a developmental disorder
that affects the quality with the quantity of
tooth structure. MIH was lately piqued the
curiosity of the pediatric dental society [2].
MIH is a kind of dental hypoplasia known as
"systemic hypomineralization of one to four
permanent first molars frequently associated
with affected incisors” [3].
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Unexplained enamel deficient mineral in
permanent first-molar teeth is additionally
referred to as idiopathic enamel opacities in
permanent first molars. Idiopathic enamel
opacities in the first permanent molars, non-
fluoride enamel hypomineralization in first
permanent molars, and nonendemic mottling
of permanent first molar enamel. Suggested
term for this medical condition is molar
incisor hypomineralization [4].

Molar hypoplasia (MH) is a comparable

disorder that demonstrates
hypomineralization (loss of minerls ) of first
permanent molars only without the

association of the permanent incisors. MIH
and MH are believed to be members of a
MIH scope , with MIH being a more severe
version of the disorder than MH [5] .

Affected teeth with molar incisor
hypomineralization are extremely porous,
promoting plaque production and decay
vulnerability. Furthermore, these porous teeth
are  extremely sensitive. Making it
challenging to maintain efficient plaque
control [6]. Dental caries risk is increased by
these conditions [7].

Environmental  toxins, pre/peri  and
postnatal issues, fluoride exposure, frequent
childhood diseases, and medically fragile
infants have all been proposed as probable
reasons by researchers. Regardless of the
realization that we are aware of the
etiological elements, further evidence is still
required to confirm the effect they have. We
need to conduct experimental dose/response
studies on the molecular basis of ameloblasts
to improve our comprehension of the
components that are now presumptively
involved. Prospective studies are also
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required to uncover additional variables that
may be relevant [8].

Pneumonia, dioxins in mother's milk
,asthma, upper respiratory tract infections ,
antibiotics, otitis media, children
exanthematous fevers and tonsillitis and
tonsillectomy all been proposed as probable
causes of MIH by different authors [9] .

Others speculated that polychlorinated
biphenyl  diet, birth and  neonatal
circumstances, acute or chronic childhood
iliness/treatment, nursing or fluoride were all
influences. Other authors have proposed high
fever, hypoxia, hypocalcaemia, antibiotic
(amoxicillin) exposure, and dioxin exposure
as risk factors [10].

The prevalence of defects ranges from 2.4
to 40.2%. It appears to differ among areas
and birth cohorts. Cross-comparison of
results from multiple research is challenging
due to the use of different indicators and
criteria, examination variability, recording
techniques, and age groupings. Preterm
children had a higher rate of molar incisor
hypomineralization than controls (38% vs
16%), as did enamel developmental
abnormalities (69.5% vs 51%) [11]. MIH risk
increases with low gestational age and birth
weight [12]. Also the prevalence of MIH in a
group of Iranian children was 20.2 [13].
Furthermore a previous study conducted in
university of Baghdad /collage of dentistry
reported that the prevalence of MIH in
patients attending the pedodontic clinic was
about 9.25% of the sample [14].

Patients generally complain about the
existence of faulty molars and/or incisors.
Due to the fact that the lesions are visually
and clinically appers to be similar to cheese
in color and stracture/consistency, they are
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commonly referred to as "cheese molars."”
Evermore, based on the stage of the illness,
the age of the etiological agent's contact, and
the age of the patient's presentation to the
dental clinic, Symptoms include sensitivity to
air, cold, warm, and mechanical stimuli;
difficulty consuming foodstuff; and decayed
dentition and their consequences. In
advanced cases, patients have reported being
unable to clean their teeth owing to dental
pain [15]. Patients may even complain about
several or unsuccessful repairs [16].

On examination, one or multiple
permanent first molars and incisors may
show hypoplasia. Hypoplasia in the maxilla
are more common than in the mandible
.Usually  affected areas are the occlusal
surfaces. Enamel with hypominrilaztion is
appers to be fragile and porous, and it
sometimes breaks down, resulting in atypical
nondecayed frank cavities . This fast decay
of the teeth frequently necessitates costly
restorative operations. Caries can develop
fast in MIH molars [17].

There is a need for early identification,
planning of therapy, and prediction of
hypomineralized first molars. The risk
assessment, remineralization and
desensitization,  prompt diagnosis, caries
prevention and posteruption breakdown,
restorations and removals and ongoing care
steps are defined as a six-step management
technique [18].

Risk factor calculation has been created for
anthers depanding on the color of enamel
opacities. They measured enamel opacities
based on white, yellow, and brown color
shades, allowing them to determine
vulnerability to structural deterioration over
time [19]. It was determined that teeth with
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brown and yellow opacities were more
vulnerable than those lighter ones. Findings
found to be helpful to assist doctors in
developing a risk-based remady plan for MIH
suffering  childrens.  Deciduous  molar
hypomineralization (DMH) can also be
utilized therapeutically as a prospective
predictor of MIH. Proper early preparation &
intervention may halt the progression of the
illness [20].

Thorough treatment for pediatric illnesses
has to tackle both emotions and behaviors
with the objective of delivering sustained
recovery in free of pain environments.
Inadequate pain management, complicated
cavity designs, and restorative material
preference  (Repairs for molars with
hypominerztion seem to be failing on a
regular basis ) among the problems. There is
no agreement to help clinicians make clinical
judgments about cavity design and material
selection [21]. Many treatment methods
described in various research include
restorations by composite, glass ionomer
cement, full veneer metal-ceramic crowns,
stainless steel crowns, implants and fixed-
removable partial dentures [22].

For injured incisors, aesthetic alternatives
in younger age groups patients includes
porcelain veneer to porcelain crowns or
composite and microabasion in minimum
cases , while in older patients metal-ceramic
full veneer crowns [23]. If teeth cannot be
saved, extraction should be thought about.
Additionally, in situations of removal, an
orthodontic strategy should be established for
the management of space and reganing of
function in children [24].

The null hypothesis of the present study
was that molar incisor hypomenrilization
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would not be significantly different in the
prevalence among genders in lraqgi
population.

Patients and Methods

This study was an observational cross-
sectional analytical design. The moral and
ethical clearance board of the Faculty of
Dentistry, University of Baghdad, has given
their permission ( no 556 in 7-4-2022) .To
calculate the adequate sample size in the
prevalence studies there is a simple formula
(n=2Z2P(1-P)/d?), in which n is the number of
samples tested, Z is the level of trust statistic,
P indicates anticipated prevalence (which can
be gathered from comparable investigations
or a pilot investigation undertaken by the
investigators), & d is precision (equivalent to
the effect size).. Performing a pilot study for
MIH for 50 subjects with percentage about
20% and Using G power 3.1.9.7, alpha error
=0.05 , and calculating the sample according
to t so the sample size is 683 students, thus
700 students is enough [25].

Employing EpiTools software to randomly
select subjects from each school and splitting
the number of males and females from each
school on the total number of students in that
school and multiplying this percentage with
the number of selected students from it to get
the number of males and females from that
school, 418 males and 282 females are

selected from 61 schools, resulting in 418
males and 282 females being selected from
61 schools. Because 85 males refused to
participate in the study, only 333 males
participated, while the 85 subjects were
added to 282 females, for a total of 367
females.

This study was conducted from middle of
January 2022 till the end of May 2022 in
Baagubah city/Diyalla  Governorate/lraq
Herein, all patients were evaluated and
examined by the researcher, oral
examinations were performed according to
world health origination guidelines [26].

Each student was examined in an
appropriate room in his school, sat in a
straight chair with a lofty back on which the
student's head could be supported. During the
inspection, a portable light was utilized for
illumination [27], and the equipment were
sanitized in a hot air oven at 160 degrees
Celsius for one hour [28]. The criteria used to
assess the MIH is the European Academy of
Pediatric Dentistry  that is scored as O
,1,23,4 and 5 ,interprtated as Normal,
Demarcated opacity, Posteruptive enamel
breakdown, A typical restoration and
Extraction molar due to MIH and Unerupted
molar due to MIH ,respectively [29].Figure
(1) showed normal and affected tooth.

Figure (1): normal and affected molar byMIH.

Statistical Analysis
The Statistical Procedure and Statistics for
Social Sciences (SPSS version -22, Chicago,

lllinois, USA) was
statistical evaluation.

employed during
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A total sample of 700 (100%) students
were involved in the study, the number and
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percentage of male students was 333
(47.57%), while the number and percentage
of female students was 367 (52.43%).

Table (1): Distribution of the total sample by gender.

Gender Number %
Male 333 47,57
Female 367 52.43
Total 700 100

Based on the distribution of the sample,
results illustrates the prevalence of MIH in
the total sample. It was found that 91(13%)
of subjects were affected by MIH, distributed

in 52 males and 39 females with significant
association between gender and MIH
(P<0.05) Table (2).

Table (2): Descriptive and statistical test of Molar incisor hypomineralization among gender.

Gender Chi squal| P value
Free With
N. % N. %
Male 281 46.14 52 57.14
Female | 328 | 53.86 39 | 4286 | 3842 | 0.04997
Total 609 87 91 13

**=significant at p<0.05

Results in Table (3) illustrates Demarcated
opacity and Atypical restoration are higher in
males than females with significant
association for Demarcated opacity (P<0.05),
while no significant association for Atypical

restoration (P>0.05). On the other hand,
Enamel breakdown and Extracted molar due
to MIH were higher in females than males
but with no significant association (P>0.05).

Table (3): Distribution and statistical test of Molar incisor hypomineralization scores among gender.

Variables Gender Statistcs P value | Total
Male Female
N % | N % N %
Demarcated opacity 2 52 7.43| 39 | 5.57 | 3.842 0.049* | 91 13.00
Post eruptive enamel breakdowi| 17 243|121 | 3 0.129 0.719 38 5.43
Atypical restoration® 3 043]1 |0.14 | 1.214 0.351 4 0.57
Extracted molar due to MIH® | 1 0.14] 2 0.29 | 0.245 1.00 3 0.43
*=significant at p<0.05
* a=chi square, b=Fisher exact
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Results in Figure (2) illustrates that in
regarding to the gender. Males reports the
highest percentage of tooth affected by MIH
was (upper right central incisor) and the least
affected tooth was (lower left central incisor),

while in female the highest percentage of
tooth affected by MIH was (upper right
central incisor) and the lowest percentage
was reported in the lower left lateral incisor.

2 10
8
6 -
4 -
2 _-_ mMale
0 - ol e S
Upper Upper Upper Lower Lower Upper Upper Lower Lower Lower LoulFemale
right left right first | left first | right first | left first right left right left right left
central central | permane | permane | permane | permane | lateral lateral central central lateral lateral
incisor incisor | nt molar | nt molar | nt molar | nt molar | incisor incisor incisor incisor incisor incisor
Male 6.14 5.43 5.14 3.57 3.57 1.71 0.71 0.86 0.75 0 0
Female 5.14 371 2.86 3.28 3 1.86 1.14 0.71 0.57 0.14 0.14

Figure (2): Distribution of Molar incisor hypomineralization by Teeth type.

Discussion

Results of current study revealed , based on
total sample level , prevalence of MIH is
13%, this finding seems to agree with the
findings of several other study who reported
a percentage of MIH in School children
varied from 13.6% to 35%
[5,30,31,32].Furthermore similar findings
were observed in Iran, a prevalence of 12.7%
was reported [33], and this may be due to the
geographical location of Dayla to Iran ,that
influences to form a similar water qualities
shared by the underground water supply in
that geographical zone. However the findings
is higher than a what been reported in a study
conducted in 2016 for the same age ,that
found prevalence of MIH was 9.7% in the
child population residing in Chennai ,India
[34] and this is mostly due to the fact that
most of the region water floriation is within
the optimum level according to a study
conducted in that area in 2013 [35].

However the results disagree with findings of
a previous lIraqi study conducted in AL
Najef government , that reported a prevalence
of Molar Incisor Hypo mineralisation of
about 22.9%, this might be attributed to
differences in mathematical calculation and
the age groups included within the study
[36].

Gender wise an increase in the percentage
of males to females with MIH with a
percentage of 57.14 % to 42.86%
respectively, with significant association in
between gender. Furthermore the findings are
agree with findings of other study reported,
that MIH was more in males than females
[37, 38].However These findings disagree
with previous Iragi study who reported
females were higher in the percentage of
affected in the MIH [39]. These results may
be due to the fact that males are less involved
in the oral health care than females and males
are less protective for their teeth than females
[40].
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Results shows a low percentage of extracted
teeth due to MIH and these findings agrees
with findings of previous study [41], this is
might be related due to the devolving in the
process of early detection of the MIH and the
management of condition by preventive and
conservative techniques . These finding do
agree with the findings of previous studies,
demarcated opacity were the most commen
type of the defect with significant
association, [42,43], this might be explained
in part by the inclusion of younger children
in the present research, since a number of
those delineated opacities may break with
period of time. This theory is backed by past
research findings [44].

Regarding differences in the percentage of
tooth mostly affected by MIH results shows
males had higher percentage of upper central
affected by MIH were higher in both gender
than what been reported in lateral incisors
and these findings agrees with previous
studies that stated central incisors were more
affected than the laterals in both jaws , even
more upper central incisors founds to be
more affected than the lower central incisors
[45]. These findings may be attributed to the
sample selection criteria and the geographical
properties of the area of examination .
Conclusions

Molar incisor hypomineralization (MIH)
exhibits a substantial prevalence on a global
scale, particularly in those under the age of
10. Hence, it is crucial to formulate more
suitable dental healthcare methods for the
purpose of addressing the needs of these
youngsters and discerning the underlying
causes of the condition in order to prevent its
occurrence.
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Recommendations

Molar incisor hypominrliaztion it’s an
evident problem within the Iragi population ,
but this study does not represent the Iraqgi
population as all due to the differences in the
economical levels and living standers
between different cities within Iraq , due to
this the researchers recommend to run a
similar studies on different Iraqgi cities and to
run different other studies with different age
groups and utilizing other parameters to
investigate the validity and reliability of each
other diagnostic parameter.
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Abstract
Background: Helicobacter pylori is the most frequent human bacterial
infection worldwide; it is prevalent in approximately half of the world's
population. H.pylori poses a major health risk because it possesses distinct
virulence factors and highly resistant to antibiotics. Multidrug resistance
(MDR) and single-drug resistance are two distinct resistance profiles.
Chromosome mutations influence antibiotic activity via target-mediated
pathways. Inadequate drug absorption, efflux pumps activity, biofilm
development, and cocci formation represent supplementary biological
mechanisms by which H.pylori acquires drug resistance. The
overexpression of efflux pumps genes in mutant isolates is readily
detectable in post-therapy courses.
Objective: Characterization of the biological and molecular mechanisms
contributing to the development of antibiotic resistance in H.pylori.
Conclusion: An alarming rate of drug-resistant H.pylori is on the rise.
Primary and acquired resistance to clarithromycin and metronidazole has
increased globally. Bacterial factors including biofilms, efflux pumps, and
molecular mechanism are in association with H.pylori resistance. It is
important to continue to monitor the resistance profiles of H.pylori
isolates.
Keywords: Helicobacter pylori,
antibiotic resistance.

MDR, Efflux pump, Biofilm,

Helicobacter pylori is a micro-aerobic,
curved, Gram-negative bacteria, a fastidious
finicky  microorganism  that  demands
complex growth media including blood or
serum to serve as a supplementary source of
nutrients compared to other intestinal
microorganisms [1]. H.pylori is highly
adapted to its role as a gastric pathogen that
causes wide infections ranging from
asymptomatic gastritis and peptic ulcer
disease to gastric malignancy [2]. H.pylori is
one of the 12 most important antibiotic-
resistant organisms to target while

developing new medications, according to
the WHO [3]. Clarithromycin  and
metronidazole resistance, both acquired and
primary, has increased worldwide in recent
years.

Since antibiotic susceptibility testing is not
feasible, therapy selection is empirical. The
eradication  protocol consists of two
antibiotics taken as well as proton pump
inhibitors (PPIs) to substantially reduce
release of gastric acid [4]. Main therapeutic
medicines include bismuth, clarithromycin,
amoxicillin, tetracycline, and metronidazole;
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first-line conventional regimens comprise

PPI,  clarithromycin,  amoxicillin,  or
metronidazole [2].
In  general, antimicrobial resistance

mechanisms can be broadly classified into
four categories: drug uptake limitation, drug
target modification, drug inactivation through
enzyme modification, and active drug efflux
pumps. Even H.pylori possesses a diverse
array of efflux pump types, as do the majority
of bacteria. Bacterial efflux pumps can be
grouped based on their structure and source
of energy into five families: the ABC (ATP-
binding cassette) family, the MATE
(multidrug and toxic compound extrusion)
family, the SMR (small multidrug resistance)
family, the MFS (major facilitator
superfamily), and the RND (resistance-
nodulation-cell division) family [5]. The
RND family is the most common, this family
has three members: inner membrane efflux
proteins (IEPs), periplasmic efflux proteins
(PEPs), and outer membrane efflux proteins
(OMEPs) [6]. The hefABC, hefDEF, and
hefGHI super families of RND efflux
systems were identified [7].

Post-therapy detection of efflux pump
overexpression in mutant isolates provides
confirmation of their roles in the
development of drug resistance in pathogenic
bacteria [8].

H.pylori Antimicrobial Resistance
Single-Drug  Resistance Profiles and
Bimolecular Mechanisms

Antimicrobial resistance is significantly
higher in developing nations than in
industrialized nations [9]. The World Health
Organization (WHO) has released a list of the
twelve most dangerous bacterial species to
the general public as "priority pathogens,”
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classifying them into three priority levels:
crucial, elevated, and moderate [10]. The
worldwide prevalence of H.pylori antibiotic
resistance has escalated to concerning
degrees, which has a substantial detrimental
effect on the effectiveness of empirical
treatments. The following antibiotics are
used during infection.

Clarithromycin

The macrolide antibiotic clarithromycin
(CLR) has bacteriostatic activity. H.pylori is
effectively treated with clarithromycin owing
to its high absorption in gastric mucus and
stability in acidic environments [11]. By
traversing the bacterial cell wall, it reversibly
bonds to domain V of the 23S rRNA located
on the 50S subunit of the ribosome. This
interaction  effectively  obstructs  the
translocation of aminoacyl transfer RNA and
the formation of polypeptides [12].

The resistance of Helicobacter pylori to
clarithromycin is predominantly attributed to
point mutations that occur in the V domain of
23S rRNA. These mutations result in a
change in ribosome structure that inhibits the
attachment of clarithromycin to 23S rRNA,
consequently diminishing the efficiency of
protein synthesis [13].

Metronidazole

Metronidazole (MET) is an antibiotic that
has strong bactericidal activity. It is a
member of the nitroimidazole family and is
classified as a pro-drug, that becomes active
when reduced under the influence of nitro
reductase, nitroso derivatives, nitro anion
radicals, and hydroxylamines are all products
of its nitro group [14]. These byproducts
have the potential to disrupt the bacterial
DNA helix's structural integrity [15]. The
production of nucleic acid is inhibited as a
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result of the interaction  between
metronidazole and the nitro reductase. It is
possible that another nitro reductase
produced by H.pylori is responsible for
activating  the  biocidal  effect  of
metronidazole [16]. The key mechanism that
contributes to the development of
metronidazole resistance is the inactivation of
nitro reductases, which are responsible for
the synthesis of antibacterial metabolites that
destroy bacterial DNA [17]. Genomic
rearrangements such as insertions, deletions,
frameshift mutations, missense mutations, or
premature truncations nearly usually cause
this inactivation in the rdxA gene, which
codes for nitro reductase [18]. Another factor
that has been linked to H.pylori resistance to
metronidazole is a point mutation in the
flavinreductase A (frxA) gene. Metronidazole
resistance is multifactorial and has not been
definitively proven because it can develop in
the absence of inactivation of NADPH
nitroreductases rdxA and frxA. Furthermore,
it has been found that H.pylori strains
resistant to MTZ have increased expression
of two efflux pump genes, hp1165 and hefA,
suggesting a connection between the RND
family efflux pump system and MTZ
resistance which explains the resistance
observed in clinical isolates with intact rdxA
and frxA [19].
Levofloxacin

The  third-generation  fluoroquinolone
levofloxacin (LVX) is an antibiotic. Because
it blocks DNA gyrase, levofloxacin prevents
the replication of chromosomes, making it a
bactericide. Point mutations in the gyrA and
gyrB loci, which encode DNA gyrase
subunits, have been linked to resistance to
levofloxacin in H.pylori, at the quinolone-
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resistance determining region (QRDR) of the
gyrA gene, mutations at codons 87 and 91 are
both the most common and well-studied (20).
Tetracycline

Bacteriostatic tetracycline (TET) reversibly
binds to the 30S subunit of H.pylori
ribosomes that contain 16S rRNA in order to
inhibit protein synthesis [21]. Tetracycline-
resistant H.pylori is unusual,between 2011
and 2021, resistance to TET- was observed in
only 0.87 percent of H.pylori strains in the
United States [22]. Resistance is caused by
mutations in the binding site of the
medication [23]. The fact that some H.pylori
isolates are resistant to treatment despite
lacking a mutation in the 16SrRNA gene is
indicative of a multifactorial resistance
involving multiple mechanisms. These
include a lowered susceptibility to antibiotics
due to a tighter membrane, altered ribosomal
binding, drug breakdown by enzyme, and an
active efflux pump [13].
Amoxicillin

Antibiotic B-lactam amoxicillin  (AMX)

POSSEesses bactericidal characteristics.
Amoxicillin inhibits the synthesis of
peptidoglycan, thereby preventing the

development of bacterial cell walls. The
majority of H.pylori resistance to amoxicillin
results from mutations in the penicillin-
binding proteins PBP1, PBP2, and PBP3[24].
PBPs are a class of proteins that have an
affinity for b-lactams, which helps in the
creation of the peptidoglycan layer of
bacterial cell walls as well as in its
maintenance. The most crucial strategy for
resistance to amoxicillin has been identified
as mutations in PBP1A that reduce its
affinity for the drug [25]. PBP1 is a PBP with
transglycosylase and transpeptidase activity
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and a high molecular weight, unlike the
others [26]. AMX resistance is also
contributed to by the creation of beta-
lactamase enzyme. The presence of beta-
lactamase activity was detected in a highly
resistant H.pylori strain [27].

Multidrug Resistance Mechanisms

and Profiles

Multidrug-resistant (MDR)  Helicobacter
pylori isolates are those that exhibit
resistance to two or more classes of
antibiotics [28]. MDR is correlated with
antibiotic misuse, high antibiotic
consumption, treatment failures, and bacterial
factors including mutations, efflux pumps,
and biofilms [29]. A microorganism's cell
membrane is home to a protein-based carrier
system called an efflux pump. Typically, they
have correlations with multiple drug
resistance due to their ability to extrude
several kinds of antibiotics in bacteria [30].
Although they are typically encoded by genes
located on chromosomes, transposable
elements can play a role in their expression in
certain bacteria. The regulation of efflux
pump gene expression is accomplished
through  complex  and multifaceted
mechanisms. These regulators are situated
upstream of the operon that encodes these
genes in the form of repressors [31] .

Five types of bacterial efflux pumps exist.
ATP-binding cassette (ABC) hydrolyzes
ATP to generate energy. The proton motive
force powers the multidrug and toxin
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extrusion (MATE) family, which includes the
Na+/H+ drug antiport systems, the major
facilitator superfamily (MFS), the small
multidrug resistance (SMR) family, the
resistance-nodulation-cell  division (RND)
superfamily, and the proteobacterial
antimicrobial compound efflux (PACE)
family [32]. RND family transporters, which
play an essential part in the efflux pump
system, are responsible for the efflux of a
number of antibiotics, including CLR, AMX,
and TET. The RND family features a
combined apparatus that is composed of three
parts [33]. It consists of a periplasmic
membrane-fusion (adaptor) protein, an outer
membrane  protein  channel, and a
cytoplasmic-bound trimer membrane pumas,
as illustrated in Figure (1). Their energy
source is the proton motive force, which they
actively use to extrude substrates [34].

A multidrug-resistant strain of H.pylori
develops when the hefA gene is
overexpressed, which promotes antibiotic
efflux via the efflux pump system. In
addition, the variation in MATE family
member hpl184 and hpll81 expression
levels between MDR and sensitive strains
indicates that active efflux may be associated
with  additional efflux pump families
[35]. There are three different RND families:
hefABC, hefDEF, and hefGHI. The efflux
pump's outer membrane protein is encoded
by TolC homologs hefA, hefD, and hefG [5].
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Figure (1): Efflux Pump Operon.
Multi-drug resistance transporters (MDTs)  strong association between the outer

are comprised of certain RND efflux pumps
along with other families. Facilitating the
movement of molecules from the cytoplasm
to the periplasm and outer membrane, these
transporters are responsible for extracellular
efflux [36]. Certain transporters establish a
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membrane protein TolC and the RND
subunits AcrB, AcrD, AcrF, and MFS
(EmrB) via periplasmic binders AcrA, AcrE,
and EmrA [37] as shown in Figure(2). The
development of multidrug resistance (MDR)
in planktonic cells isattributed to MDTs [38].
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Figure (2): TOIC gene structure.

An additional crucial mechanism of MDR is
H.pylori biofilm formation [39]. Biofilms
consist of sessile bacteria that produce a
protective matrix, forming complex microbial
communities [40]. Attached to the cell
surface, this biofilm made H.pylori 100-1,000
times more drug-resistant than in the
planktonic state [41].

Management of H.pylori Infections
The treatment of Helicobacter pylori
infection faces significant obstacles, Since
antibiotic  susceptibility testing is not

practical, empirical therapy selection is
utilized [42]. Hence, an escalation in
antibiotic resistance may potentially disrupt
the abundance and variety of gastrointestinal
microbiota [43]. Combination therapy
involving multiple antibiotics is advised due
to the ease with which H.pylori develops
resistance to singular antibiotics. The
selection of a first-line treatment regimen is
influenced by a number of variables,
involving  local  antibiotic  resistance
prevalence and patient characteristics like
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age, comorbidities, and  medication
sensitivities [44]. Bismuth, a proton pump
inhibitor, tetracycline, and metronidazole
make up the bismuth quadruple treatment,
was found to be the best effective treatment
after being subjected to a network meta-
analysis of numerous first-line treatment
regimens. However, in comparison to triple
therapy, this treatment has a greater risk of
side effects and is more complicated to
administer [45].
Conclusions

Clinical eradication therapy has
encountered numerous obstacles due to the
escalating rates of H.pylori resistance in
recent decades. H.pylori resistance is
associated with bacterial factors including
biofilms, efflux pumps, and mutations.
Mutations in genes associated with nucleic
acid synthesis, rRNA coding, and cell wall
synthesis are key methods for H.pylori in
preventing bactericidal effects. Biofilm
generation and the efflux pump mechanism
both play a role in the emergence of
multidrug-resistant bacteria. Given the rising
resistance rate of H.pylori to conventional
antibiotics. Since antibiotic susceptibility
testing is not feasible, therapy selection is
empirical. ~ Selecting and  monitoring
medications is crucial for effective clinical
eradication treatment. The considerable
decline in the effectiveness of H.pylori
treatments may lead to clinical complications
including gastric cancer and peptic ulcers, as
infections persist longer.
Recommendations

Screening as well as treatment of H.pylori to
reducing consequences and antibiotic
resistance.
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