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Total Documents

Evolution of the number of published documents. All
types of documents are considered, including citable

and non citable documents.

Year Documents
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Citations per document

This indicator counts the number of citations received by
documents from a journal and divides them by the total

number of documents published in that journal. The
chart shows the evolution of the average number of
times documents published in a journal in the past two,

three and four years have been cited in the current year.
The two years line is equivalent to journal impact factor
™ (Thomson Reuters) metric.

Cites per document Year Value
Cites / Doc. (4 years) 2012 0.000
Cites / Doc. (4 years) 2013 0.133

Total Cites  Self-Cites

Evolution of the total number of citations and journal's
self-citations received by a journal's published

documents during the three previous years.



Journal Self-citation is defined as the number of citation
from a journal citing article to articles published by the

same journal.

Cites Year Value
f

External Cites per Doc  Cites per Doc

Evolution of the number of total citation per document

2013 2015 2017 2019 2021

0

0.2

0.4

0.6

2012 2014 2016 2018 2020

0

600

1.2k

2012 2014 2016 2018 2020

0

800

1.6k

https://www.scimagojr.com/journalsearch.php?q=130156&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100446421&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=19700177401&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=20524&tip=sid&clean=0


10/20/22, 12:47 PM Annals of Medicine and Surgery

https://www.scimagojr.com/journalsearch.php?q=21100283772&tip=sid&clean=0 3/7

Metrics based on Scopus® data as of April 2022

Khalid 10 months ago

Would you inform me what is the impact factor of this journal please?

reply

Cites per document Year Value
Cites / Doc. (4 years) 2014 0.073
Cites / Doc. (4 years) 2015 0.671
Cites / Doc. (4 years) 2016 1.046
Cites / Doc. (4 years) 2017 1.352
Cites / Doc. (4 years) 2018 1.644
Cites / Doc. (4 years) 2019 1.509
Cites / Doc (4 years) 2020 1 613

and external citation per document (i.e. journal self-
citations removed) received by a journal's published

documents during the three previous years.
External
citations are calculated by subtracting the number of
self-citations from the total number of citations received
by the journal’s documents.

% International Collaboration

International Collaboration accounts for the articles that
have been produced by researchers from several

countries. The chart shows the ratio of a journal's
documents signed by researchers from more than one
country; that is including more than one country address.

Year International Collaboration
2012 0.00
2013 15 38

Citable documents  Non-citable documents

Not every article in a journal is considered primary
research and therefore "citable", this chart shows the

ratio of a journal's articles including substantial research
(research articles, conference papers and reviews) in
three year windows vs. those documents other than

research articles, reviews and conference papers.

Documents Year Value

Cited documents  Uncited documents

Ratio of a journal's items, grouped in three years
windows, that have been cited at least once vs. those

not cited during the following year.

Documents Year Value
Uncited documents 2012 0
Uncited documents 2013 13
Uncited documents 2014 38
Uncited documents 2015 53
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Sultan jarrar 2 years ago

Dear SCIMAGO team,



Could you please tell me if this journal considered to be q2 or q3 ? There is a little confusion about

it .



Kind regards

reply

Anton 2 years ago

Dear sir/ madam, please tell if the journal status Q2 or Q3?



reply

Melanie Ortiz 9 months ago

Dear Khalid, thank you very much for your comment. SCImago Journal and Country Rank

uses Scopus data, our impact indicator is the SJR (Check it on our website). We suggest

you consult the Journal Citation Report for other indicators (like Impact Factor) with a

Web of Science data source. Best Regards, SCImago Team

M
SCImago Team

S

Melanie Ortiz 2 years ago

Dear Sultan, 



thank you for contacting us. For every journal, the annual value of the SJR is integrated

into the distribution of SJR values of all the subject categories to which the journal

belongs. There are more than 300 subject categories. The position of each journal is

different in any category and depends on the performance of the category, in general, and

the journal, in particular . 



Best Regards, SCImago Team

M
SCImago Team

A

Melanie Ortiz 2 years ago

Dear Anton, thank you for contacting us. For every journal, the annual value of the SJR is

integrated into the distribution of SJR values of all the thematic categories to which the

journal belongs. There are more than 300 thematic categories. The position of each

journal is different in any category and depends on the performance of the category, in

general, and the journal, in particular. The next SJCR's update will be made throughout

June 2020. Best Regards, SCImago Team

M
SCImago Team
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Saad 2 years ago

Dear. Melanie

Thank you very much for your reply.



Best regards.



Saad

reply

Saad 3 years ago

Dear.



I want ask about annals of medicine and surgery journal. Is it Q2 or Q3 according to 2019.



Thank you.



Best regards.

reply

Leave a comment

Name 


Email



(will not be published)




S

Melanie Ortiz 2 years ago

Dear Saad, thanks for your participation! Best Regards, SCImago Team

M
SCImago Team

S

Melanie Ortiz 3 years ago

Dear Saad,



Thank you for contacting us. Our data come from Scopus, they annually send us an

update of the data. This update is send to us around April / May every year. Thus, the

indicators for 2019 will be available in June 2020 and before that we can´t know what will

happen with this journal. Best Regards, SCImago Team

M
SCImago Team
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Download PDF Article preview

Research article Open access

Association between serum PGE  levels and degree of acid-fast bacilli positivity in sputum
of pulmonary tuberculosis patients

Herley Windo Setiawan, Resti Yudhawati, Irmi Syafaah
Article 103008

Download PDF Article preview

Research article Open access

A safe, reliable, and efficient robot-assisted port site closure for robot-assisted gastrectomy

Noriyuki Hirahara, Takeshi Matsubara, Shunsuke Kaji, Yuki Uchida, ... Yoshitsugu Tajima
Article 103001

Download PDF Article preview

Research article Open access

The relative citation ratio and the h-index among academic ophthalmologists: A
retrospective cross-sectional analysis

2

Menu Search in this journal

Annals of Medicine and Surgery
Open access

Submit your article

https://www.sciencedirect.com/science/article/pii/S2049080121009626
https://www.sciencedirect.com/science/article/pii/S2049080121009626/pdfft?md5=46b5c6743272c5d50dbe75e5670a1118&pid=1-s2.0-S2049080121009626-main.pdf
https://www.sciencedirect.com/science/article/pii/S2049080121009705
https://www.sciencedirect.com/science/article/pii/S2049080121009705/pdfft?md5=b3c327a48b4d9dfffb1c08e156b200e0&pid=1-s2.0-S2049080121009705-main.pdf
https://www.sciencedirect.com/science/article/pii/S2049080121009584
https://www.sciencedirect.com/science/article/pii/S2049080121009584/pdfft?md5=376a937b138539aed3f6873f6ed50556&pid=1-s2.0-S2049080121009584-main.pdf
https://www.sciencedirect.com/science/article/pii/S2049080121009511
https://www.sciencedirect.com/science/article/pii/S2049080121009511/pdfft?md5=a8e578048f41e0af9b65f5efacde4f86&pid=1-s2.0-S2049080121009511-main.pdf
https://www.sciencedirect.com/science/article/pii/S2049080121009717
https://www.sciencedirect.com/journal/annals-of-medicine-and-surgery
https://www.elsevier.com/about/open-science/open-access/open-access-journals
https://www.editorialmanager.com/AMSU
https://www.elsevier.com/journals/annals-of-medicine-and-surgery/2049-0801/guide-for-authors


10/20/22, 1:06 PM Annals of Medicine and Surgery | Vol 71, November 2021 | ScienceDirect.com by Elsevier

https://www.sciencedirect.com/journal/annals-of-medicine-and-surgery/vol/71/suppl/C 24/24

Anatomic based microfracture technique of insertion for rotator cuff repair in Vietnamese
people: Case series study

Dung Tran Trung, Manh Nguyen Huu, Quyet Tran, Vu Duc
Article 103010

Download PDF Article preview

Previous vol/issue Next vol/issue

ISSN: 2049-0801

Copyright © 2022 IJS Publishing Group Ltd. All rights reserved

Copyright © 2022 Elsevier B.V. or its licensors or contributors.
ScienceDirect® is a registered trademark of Elsevier B.V.

Page 1 of 2

Menu Search in this journal

Annals of Medicine and Surgery
Open access

Submit your article

https://www.sciencedirect.com/science/article/pii/S2049080121009602
https://www.sciencedirect.com/science/article/pii/S2049080121009602/pdfft?md5=5b0e058a54a06da3fc53b45708beeaba&pid=1-s2.0-S2049080121009602-main.pdf
https://www.sciencedirect.com/journal/annals-of-medicine-and-surgery/vol/70/suppl/C
https://www.sciencedirect.com/journal/annals-of-medicine-and-surgery/vol/72/suppl/C
https://www.elsevier.com/
https://www.relx.com/
https://www.sciencedirect.com/journal/annals-of-medicine-and-surgery
https://www.elsevier.com/about/open-science/open-access/open-access-journals
https://www.editorialmanager.com/AMSU
https://www.elsevier.com/journals/annals-of-medicine-and-surgery/2049-0801/guide-for-authors


Annals of Medicine and Surgery  
Editorial Board

Editor-in-Chief
Riaz Agha, London, England, UK

Managing Editor
Alexander James Fowler, London, England, UK

Assistant Managing and  
Executive Editor

Maliha Agha, London, England, UK

Assistant Editors
Adam Frampton, London, England, UK

Jorg Kleef, Munich, Germany
Deepthi Mani, Washington, USA

David Rosin, Bridgetown, Barbados
Peter Schemmer, Heidelberg, Germany

Social Media Editor
Riaz Agha, London, UK

Statistical Editor
Lai-Chu See, Taoyuan, Taiwan

Associate Staff Editors
Sergio Acuna, Toronto, Canada

Guido Alsfasser, Rostock, Germany
Fernando Angarita, Toronto, Canada
James Clark, Plymouth, England, UK

Terry Evans, London, England, UK
Shivani Garg, Wisconsin, USA

Todd Golden, Arizona, USA
Fermin Guerrero Del Angel, Madero, Mexico 

Eleni Ntouvali, Athens, Greece

Sumita Agrawal, Jodhpur, India
Bakir Al-Dulaimy, London, UK
Mohammed Anwar, London, UK
Martinique Vella Baldacchino, Glasgow, UK
Maria Borrelli, London, UK
Kerry Anne Burke, Manchester, England, UK
Adam Cristaudo, Cairns, Australia
Buket Gundogan, London, UK
Adam Gwozdz, London, England, UK

Mike Hu, California, USA
Tobin Joseph, London, UK
Kiron Koshy, London, UK 
Seon-Young Lee, Southamption, England, UK
Chris Limb, London, England, UK
Yasser Al Omran, London, England, UK
Karishma Shah, Oxford, UK
Rachel Thavayogan, London, UK

Junior Staff Editors

Sir Graeme Catto, Aberdeen, Scotland, UK
Sir Barry Jackson, London, England, UK

David Rosin, Bridgetown, Barbados

Xiao-Ping Chen, Wuhan, China 
Marc Cohen, Victoria, Australia
David Green, London, England, UK
Saeed Sadiq Hamid, Karachi, Pakistan
Peter Hutchinson, Cambridge, England, UK
Peter Littlejohns, London, England, UK
Ashok Mahapatra, New Delhi, India
Judy McKimm, Swansea, Wales, UK
Dattatraya Muzumdar, Mumbai, India

Ashish Nabar, Mumbai, India
Fabio Nicoli, London, UK
John Norcini, Philadelphia, PA, USA
Christoph Paasch, Berlin, Germany
Daniel Sokol, London, England, UK
Jamsheer Talati, Karachi, Pakistan
John V. Thomas, Birmingham, AL, USA
Tim Gabe Williams, Kent, England, UK
Zhao-Fan Xia, Shanghai, China

Editorial Board

Executive Committee

Assistant Commissioning Editors

Ahmed Al-Jabir, London, UK
Zaid Alsafi, London, UK

Thomas Franchi, Sheffield, UK
Christos Iosifides, London, UK
Ahmed Kerwan, London, UK

Mehdi Khan, London, UK
Ginimol Mathew, London, UK

Maria Nicola, London, UK
Niamh O’Neill, London, UK
Catrin Sohrabi, London, UK



Elsevier

Executive Publisher
Allan Ross, New York, USA
Administrative Editor
Joanne Frankland, Oxford, UK
Marketing Manager
Wendy Montalvo, New York, USA

Journal Manager
Tamsyn Hopkins, Exeter, UK
Senior Business Development 
Executive (Reprints)
Emma Steel, London, UK

Advertising Sales Manager
Robert Bayliss, London, UK
Account Manager (Supplements)
Evelina Euren, The Netherlands



Annals of Medicine and Surgery 71 (2021) 103008

Available online 3 November 2021
2049-0801/© 2021 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).

Cross-sectional Study 

Association between serum PGE2 levels and degree of acid-fast bacilli 
positivity in sputum of pulmonary tuberculosis patients 

Herley Windo Setiawan a,b, Resti Yudhawati a,*, Irmi Syafaah a 

a Department of Pulmonology and Respiratory Medicine, Faculty of Medicine, Universitas Airlangga – Dr. Soetomo General Academic Hospital, Surabaya, Indonesia 
b Department of Pulmonology and Respiratory Medicine, Faculty of Medicine, Universitas Airlangga – Universitas Airlangga Teaching Hospital, Surabaya, Indonesia   

A R T I C L E  I N F O   

Keywords: 
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Serum PGE2 levels 

A B S T R A C T   

Background: Mycobacterium tuberculosis that infected apoptotic macrophages is triggered by PGE2. Apoptosis 
suppresses the growth of Mycobacterium tuberculosis bacteria, which is shown in the results of acid-fast bacilli 
(AFB) in the sputum that becomes a marker of the number of bacteria. 
Objective: Analyzing the association between serum PGE2 levels and the positivity of AFB in the sputum of 
tuberculosis patients. 
Methods: A cross-sectional study was carried out from August 2019–July 2020. Serum PGE2 levels and AFB levels 
in sputum were collected from participants. Data analysis used the Chi-square test and Spearman’s correlation 
with p < 0.05. 
Results: The average participants’ serum PGE2 levels were 446.37 ± 510.27 pg/ml, with a median value of 
216.95 pg/ml. Most participants had normal serum PGE2 levels (62.9%). Most participants had a high positivity 
of AFB in sputum (58.1%). Analysis of the association between serum PGE2 levels and the degree of AFB posi
tivity in sputum obtained r = − 0.036 and p-value = 0.780. 
Conclusion: There is a weak negative association between serum PGE2 levels and the degree of AFB positivity in 
sputum but not statistically significant.   

1. Introduction 

Tuberculosis (TB) is still a global health problem [1]. The increase in 
TB cases is accompanied by an increase in drug-resistant TB (DR TB) 
cases. In the Global Tuberculosis Report, WHO reported that 10 million 
people were suffering from TB, both new and relapsed cases, with 558, 
000 of whom had DR TB [2]. Indonesia ranks third in the country with 
the highest TB incidence globally, both new and relapse cases. The 
number of new and relapsed TB cases in Indonesia in 2017 was 442,172, 
and 54% of them were confirmed bacteriologically by either acid-fast 
bacilli (AFB) sputum staining or sputum culture [3]. 

The pathogenesis of TB is an interaction between Mycobacterium 
tuberculosis and the host [4]. The process begins with alveolar macro
phages and dendritic cells as the first cells facing Mycobacterium tuber
culosis bacteria. Macrophages’ response as the mainline in dealing with 
Mycobacterium tuberculosis infection is influenced by various inflamma
tory mediators [5]. The failure of macrophages to control the number of 
Mycobacterium tuberculosis will result in the significant growth of 

bacteria [6,7]. 
This condition emphasizes the important role of the host immune 

system in determining the susceptibility of TB to relapse. Several studies 
pointed out that Prostaglandin E2 (PGE2) affects macrophages as the 
main cells in the innate immune system. PGE2 induces apoptosis and 
inhibits necrosis of macrophages infected with Mycobacterium tubercu
losis [5,8,9]. Macrophage apoptosis is reported to reduce the growth rate 
of Mycobacterium tuberculosis, which is very important in the elimination 
mechanism of bacteria that infects the lungs, whereas necrosis plays the 
opposite role [5,8,10]. When the growth of Mycobacterium tuberculosis 
cannot be inhibited, the number of bacteria will increase. The high 
number of bacterias is reflected in the degree of phlegm AFB positivity. 
The higher the value of positivity for AFB in sputum, the greater the 
number of Mycobacterium tuberculosis bacteria contained in each ml of 
sputum [11]. The higher the number of bacterias, the easier it is can 
transmit, broader lung damage, and an increased risk of resistance [12, 
13]. 

Based on the facts above, this study further revealed the association 
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between PGE2, which represents the innate immune system, and the 
degree of phlegm AFB positivity, which represents the number of bac
terias. This research is important because no similar study was con
ducted in humans, so it is hoped that this research could provide further 
research. 

2. Methods 

2.1. Participants 

Participants in this study were both new and relapsed patients with 
pulmonary tuberculosis. The inclusion criteria were patients diagnosed 
with pulmonary tuberculosis [3,14], positive sputum examination re
sults for AFB, aged 21–65 years, who cooperated during the research 
procedure. Meanwhile, the exclusion criteria included patients with risk 
factors for immunocompromised (AIDS, malignancy, and systemic lupus 
erythematosus), patients having received anti-tuberculosis drug therapy 
for their current illness, patients taking non-steroidal anti-inflammatory 
drugs and/or corticosteroids in the past week. 

2.2. Ethical clearance 

Participants and their families filled out the consent form before the 
study. Participants filled out the consent form consciously and without 
coercion. This study received ethical approval based on the Declaration 
of Helsinki and obtained the registry of research at the Health Research 
Ethics Committee in the Hospital. 

2.3. Study design 

A cross-sectional study was carried out from August 2019–July 2020. 
The number of participants in this study was 62 patients that were ob
tained using Ronald Fisher’s classic z transformation formula. The 
sample collection used a consecutive sampling technique (Fig. 1). Serum 
PGE2 levels and levels of AFB in sputum were taken from the partici
pants. This study report is by the Strengthening the Reporting of Cohort 
Studies in Surgery (STROCSS) 2019 guideline [15]. 

2.4. Measurement of serum PGE2 level 

Serum PGE2 level is the total concentration of PGE2 in the blood of 
pulmonary tuberculosis patients. This examination was carried out by 
taking 3–5 ml of the patient’s venous blood and analyzed using the Elisa 

Kit PGE2 (pg/ml). Serum PGE2 level is categorized into high if the value 
is more than 400 pg/ml, normal if the value is 200–400 pg/ml, and low 
if the value is less than 200 pg/ml [16]. 

2.5. Acid-fast bacilli test 

Sputum examination was conducted to determine the degree of the 
participant’s AFB positivity. Sputum collection for participants is carried 
out by the patient independently in the morning [17] which the 
participant gets an explanation form a pulmonary specialist regarding 
effective deep breathing and coughing techniques [18]. The sputum is 
put into a tube that has been prepared previously and then taken to the 
laboratory for analysis. The examination of AFB in the participant’s 
sputum used the acid-fast staining method (Ziehl Nielssen) or the rapid 
molecular test of sputum with the GeneXpert machine [19]. The degree 
of phlegm AFB positivity was assessed based on the International Union 
Against Tuberculosis Lung Disease (IUATLD) standards which were 
categorized into 2: low (1+ and scanty) and high (2+ and 3+) [19,20]. 

2.6. Statistical analysis 

The analysis in this study used descriptive analysis and bivariate 
analysis. Descriptive analysis included the presentation of the results 
descriptively using the distribution table, mean, median, standard de
viation, maximum value, and minimum value. Meanwhile, bivariate 
analysis was used to assess the association between two variables. The 
association between variables was analyzed using the Chi-Square test 
and assessed the association strength using the Spearman correlation 
test. The analysis was declared significant if p < 0.05. The analysis was 
assisted by IBM SPSS Statistics software version 21.0 (IBM Corp., 
Armonk, NY, USA). 

3. Results 

3.1. Characteristic of participant 

Most participants were male who was 43.37 ± 12.58 years old. 
Meanwhile, the median of participants’ age was 44.5 years, with the 
lowest age being 21 years and the highest being 64 years. Some patients 
had a smoking habit (56.5%) and comorbidity of diabetes mellitus 
(32.3%). A total of 37 participants were new tuberculosis patients and 
the rest were relapsed, tuberculosis patients. Most participants had a 
body mass index (BMI) in the skinny category as much as 53.2% 

Fig. 1. Participant requitement process.  

H.W. Setiawan et al.                                                                                                                                                                                                                           



Annals of Medicine and Surgery 71 (2021) 103008

3

(Table 1). The average BMI value was 19.46 ± 4.05 kg/m2, with a value 
range of 14.20–38.28 kg/m2. 

3.2. Distribution of serum PGE2 levels in tuberculosis patients 

Most participants had normal serum PGE2 levels (62.9%; Table 1). 
The average participants had serum PGE2 levels of 446.37 ± 510.27 pg/ 
ml, with a median value of 216.95 pg/ml. The lowest and highest value 
of the participants’ serum PGE2 levels were 191.00 pg/ml and 2374.00 
pg/ml, respectively. The serum PGE2 levels of smoking and non-smoking 
participants was 228.80 (191.0–2,3374.0) pg/ml and 214.40 
(198.3–1724.0) pg/ml, respectively. Most serum PGE2 levels of smoking 
participants were normal (50%), while the serum PGE2 levels of non- 
smoking participants were mostly normal (78%; p = 0.053). The me
dian value of serum PGE2 levels for participants with and without dia
betes mellitus was 217.30 (191.0–1986.0) pg/ml and 216.80 
(193.0–2374.0) pg/ml, respectively. The value of serum PGE2 levels of 
participants with and without diabetes mellitus were 45% and 71%, 
respectively, indicating that most participants had normal values (p =

0.118; Table 2). 
Most of the participants’ serum PGE2 levels were normal in both 

groups of participants with a new diagnosis of pulmonary tuberculosis 
(62%) and relapsed (64%; p = 0.292). The median value of serum PGE2 
levels for participants diagnosed with new pulmonary tuberculosis was 
215.70 (191.0–1724.0) pg/ml and participants diagnosed with relapsed 
pulmonary tuberculosis was 224.40 (193.2–2374.0) pg/ml. Partici
pants’ serum PGE2 levels that were categorized by BMI were mostly 
normal, with 73% of skinny participants, 50% of normal participants, 
and 60% of fat participants (p = 0.058; Table 3). The median value of 
serum PGE2 levels of participants with BMI in the skinny category was 
222.60 (194.3–1986.0) pg/ml, normal was 210.30 (191.0–2374.0) pg/ 
ml, and fatwas 216.40 (199.0–1497.0) pg/ml. 

3.3. Distribution of positivity of acid-fast bacilli in sputum of tuberculosis 
patients 

Most participants had a high degree of AFB positivity in sputum as 
much as 58.1% (Table 1). Most participants who were diagnosed with 
new cases of pulmonary tuberculosis had a high degree of AFB positivity 
(68%). Meanwhile, most participants diagnosed with relapsed pulmo
nary tuberculosis had a low positivity degree (56%; p = 0.065). Some 
participants had a high degree of AFB positivity in participants with and 
without a history of diabetes mellitus of 65% and 55%, respectively (p =
0.455). Participants’ BMI was categorized into 3, namely skinny, 
normal, and fast, in which some participants had a high degree of AFB 
positivity (p = 0.561). Most smoking (56%) and non-smoking (61%) 
participants had high positivity of AFB (p = 0.798; Table 3). 

4. Association between serum PGE2 levels and positivity of acid- 
fast bacilli in sputum of tuberculosis patients 

The results showed that most participants with low (89%) and high 
(71%) serum PGE2 levels had a high positivity of AFB in sputum as much 
as 89%. Meanwhile, participants with normal serum PGE2 levels had a 
low positivity degree of AFB in sputum as much as 54% (p = 0.036). The 
strength of the association between serum PGE2 levels and the degree of 
AFB positivity in sputum obtained r = − 0.036 and p-value = 0.780 
(Table 4). 

5. Discussion 

PGE2 is a derivative of arachidonic acid produced by various in
flammatory cells, especially macrophages. PGE2, as an inflammatory 
mediator, plays a role in regulating various cell functions, namely 
macrophages, T cells, etc. In addition, PGE2 plays a role in various body 
functions such as blood pressure regulation, temperature regulation, 
gastric protection, and childbirth [21]. Under various conditions such as 

Table 1 
Characteristic of participant.  

Variable n (%) 

Sex 
Male 36 (58.1) 
Female 26 (41.9) 

Education 
Elementary School 8 (12.9) 
Junior High School 12 (19.4) 
Senior High School 34 (54.8) 
College 7 (11.3) 
Not attending school 1 (1.6) 

History of Diabetes Mellitus 
Yes 20 (32.3) 
No 42 (67.7) 

History of Tuberculosis Treatment 
New case 37 (59.7) 
Relapse 25 (40.3) 

Smoking Habit 
Smoking 35 (56.5) 
No smoking 27 (43.5) 

Degree of Acid-Fast Bacilli Positivity 
Low 26 (41.9) 
High 36 (58.1) 

Serum PGE2 Level 
Low 9 (14.5) 
Normal 39 (62.9) 
High 14 (22.6) 

Body Mass Index 
Skinny (<18.5 kg/m2) 33 (53.2) 
Normal (18.5–25.0 kg/m2) 24 (38.7) 
Fat (>25.0 kg/m2) 5 (8.1)  

Table 2 
Distribution of serum PGE2 levels in tuberculosis patients.  

Variable Serum PGE2 Levels p 

Low Normal High 

Pulmonary Tuberculosis 
New case 6 (16) 23 (62) 8 (22) 0.292 
Relapse case 3 (12) 16 (64) 6 (24)  

Diabetes mellitus 
Yes 4 (20) 9 (45) 7 (35) 0.118 
No 5 (12) 30 (71) 7 (17)  

BMI 
Skinny 1 (3) 24 (73) 8 (24) 0.058 
Normal 7 (29) 12 (50) 5 (21)  
Fat 1 (20) 3 (60) 1 (20)  

Smoking 
Yes 6 (18) 17 (50) 11 (32) 0.053 
No 3 (11) 22 (78) 3 (11)  

Abbreviation: BMI = body mass index. 

Table 3 
Distribution of positivity of acid-fast bacilli in sputum of tuberculosis patients.  

Variable Degree of Acid-Fast Bacilli Positivity p 

Low (%) High 

Pulmonary Tuberculosis 
New case 12 (32) 25 (68) 0.065 
Relapse case 14 (56) 11 (44)  

Diabetes Mellitus 
Yes 7 (35) 13 (65) 0.455 
No 19 (45) 23 (55)  

BMI 
Skinny 15 (45) 18 (55) 0.561 
Normal 10 (42) 14 (58)  
Fat 1 (20) 4 (80)  

Smoking 
Yes 15 (45) 19 (56) 0.798 
No 11 (39) 17 (61)  

Abbreviation: BMI = body mass index. 
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changes in environmental temperature, hunger conditions, stress, PGE2 
will be produced so that levels in the body will rise and fall in various 
ways [22]. 

Schoenberger et al. reported an increase in serum PGE2 levels in 
patients with diabetic retinopathy [23]. A study conducted by Lo et al. 
showed that the increase in serum PGE2 levels was due to the upregu
lation of the cyclooxygenase-2 (COX2) enzyme in patients with diabetes 
mellitus [24]. Kumar et al. reported differences in plasma PGE2 levels in 
TB patients compared to TB-DM [16]. These results are inconsistent with 
various studies that reported increased levels of PGE2 in smokers. 
Amadio et al. reported an increase in PGE2 production in smokers due to 
the modulation of expression of tissue factors exposed to cigarette smoke 
[25]. Chen et al. in their study also reported the role of cigarette smoke 
in increasing PGE2 production [26]. 

The condition obtained in this study seemed to occur because of the 
patient’s experience factor. In patients with relapse cases, the experience 
of suffering from TB in the past will make the patient who has a cough 
immediately come to the health facility. Meanwhile, new case patients 
ignore the cough complaint that leads to accompanying complaints such 
as weight loss, hemoptysis, or fever. When these accompanying com
plaints occur, the course of TB disease would be long enough to increase 
the number of bacterias [1]. 

The profile of serum PGE2 levels showed that the average partici
pants had 446.23 pg/ml, with a standard deviation of 510.27 pg/ml. 
According to some literature, normal serum PGE2 levels range from 200 
to 400 pg/ml [16]. PGE2 is a derivative of arachidonic acid produced 
mainly by inflammatory cells to face invading pathogens from outside. 
The effect of PGE2 will trigger apoptosis of macrophages infected with 
Mycobacterium tuberculosis [4]. Macrophage apoptosis will have an 
elimination effect because Mycobacterium tuberculosis bacteria can be 
destroyed. PGE2 also suppresses macrophage necrosis which can lead to 
bacterial dissemination. Increased levels of PGE2 are associated with a 
decrease in the number of bacteria in the lung [7]. 

The negative association between serum PGE2 levels and the degree 
of phlegm AFB positivity is by a study conducted by Dietzold and 
Amaral. Dietzold et al. reported that high levels of PGE2 and low levels 
of LXA4 suppress the growth of Mycobacterium tuberculosis [7]. Amaral 
et al. also reported that PGE2 is associated with macrophage apoptosis in 
vitro. Apoptotic macrophages infected with Mycobacterium tuberculosis 
will increase the elimination of these bacterias [4]. The two studies 
above reported a significant association between PGE2 and the growth of 
Mycobacterium tuberculosis. The statistical analysis results of this study 
showed that the association between serum PGE2 levels and the degree 
of AFB positivity was not statistically significant. The main difference 
between this study and the two studies above is that both were carried 
out on mice and in vitro, whereas this study was conducted on pulmo
nary TB patients with various complications and uncontrollable 
comorbidities. 

The results of this study can be used as consideration for conducting 
further research on the predictor factors for the positivity of AFB in 
pulmonary TB patients. The use of PGE2 together with LXA4 is expected 
to be able to assist clinicians in predicting the level of AFB positivity in 
pulmonary TB patients with specific chest X-ray images but difficulty in 
expectorating phlegm. In addition, in the future study it can be 

considered to analyze the comparison of PGE2 in TB patients, smokers 
patients, smokers with tuberculosis, etc. 

Nevertheless, this study has several limitations. First, extreme serum 
PGE2 levels were found in some research subjects. This can be caused by 
various factors that can increase PGE2 levels that cannot be controlled. 
Second, this study only examined PGE2 levels in TB patients without 
comparing them with PGE2 levels in healthy persons, so it cannot be 
used as a predictor factor for the degree of positivity of AFB with 
sputum. 

6. Conclusion 

The average age of new and relapsed pulmonary TB patients is 43.37 
years, mostly male, have a high school education, have a smoking habit, 
have a low BMI, and have no history of DM. The median serum PGE2 
level of new and relapsed pulmonary TB patients was 216.95 pg/ml. The 
majority of new pulmonary TB patients have a high degree of positivity 
for AFB in sputum, but relapsed pulmonary TB patients have a low de
gree of positivity for AFB. This study finds a weak negative association 
between serum PGE2 levels and the degree of phlegm AFB positivity but 
not statistically significant. 
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Note: pa = Chi-square test; pb = Spearman’s correlation test. 

H.W. Setiawan et al.                                                                                                                                                                                                                           



Annals of Medicine and Surgery 71 (2021) 103008

5

Acknowledgment 

We would like to thank the Faculty of Medicine, Universitas Air
langga, Surabaya, Indonesia for providing support for our study. We 
would like to thank Fis Citra Ariyanto as our manuscript editor. 

Appendix A. Supplementary data 

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.amsu.2021.103008. 

References 

[1] WHO Guidelines Approved by the Guidelines Review Committee. WHO 
Consolidated Guidelines on Tuberculosis: Module 4: Treatment - Drug-Resistant 
Tuberculosis Treatment, World Health Organization, Geneva, 2020. 

[2] E. Harding, WHO global progress report on tuberculosis elimination, The Lancet 
Respiratory medicine 8 (1) (2020) 19, https://doi.org/10.1016/s2213-2600(19) 
30418-7. 

[3] M. Erawati, M. Andriany, The prevalence and demographic risk factors for latent 
tuberculosis infection (LTBI) among healthcare workers in semarang, Indonesia, 
J. Multidiscip. Healthc. 13 (2020) 197–206, https://doi.org/10.2147/jmdh. 
S241972. 

[4] E.P. Amaral, E.B. Lasunskaia, M.R. D’Império-Lima, Innate immunity in 
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