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1. General Principles
The text of articles reporting original
research is usually divided into Introduction,
Methods, Results, and Discussion sections.
This so-called “IMRAD” structure is not an
arbitrary publication format but a reflection
of the process of scientific discovery.
Articles often need subheadings within
these sections to further organize their
content. Other types of articles, such as
meta-analyses, may require different
formats, while case reports, narrative
reviews, and editorials may have less
structured or unstructured formats.
Electronic formats have created
opportunities for adding details or sections,
layering information, cross-linking, or
extracting portions of articles in electronic
versions. Supplementary electronic-only
material should be submitted and sent for
peer review simultaneously with the primary
manuscript.

3. Manuscript Sections
The following are general requirements for
reporting within sections of all study
designs and manuscript formats.
a. Title Page
General information about an article and its
authors is presented on a manuscript title
page and usually includes the article title,
author information, any disclaimers, sources
of support, word count, and sometimes the
number of tables and figures.
Article title. The title provides a
distilled description of the complete article
and should include information that, along
with the Abstract, will make electronic
retrieval of the article sensitive and specific.
Reporting guidelines recommend and
some journals require that information
about the study design be a part of the title
(particularly important for randomized trials
and systematic reviews and meta-analyses).
Some journals require a short title, usually
no more than 40 characters (including
letters and spaces) on the title page or as a
separate entry in an electronic submission
system. Electronic submission systems may
restrict the number of characters in the title.
Author information: Each author's highest
academic degrees should be listed,
although some journals do not publish
these. The name of the department(s) and
institution(s) or organizations where the
work should be attributed should be
specified. Most electronic submission
systems require that authors provide full
contact information, including land mail and
e-mail addresses, but the title page should
list the corresponding authors' telephone
and fax numbers and e-mail address. ICMJE
encourages the listing of authors’ Open
Researcher and Contributor Identification
(ORCID).

2. Reporting Guidelines
Reporting guidelines have been developed
for different study designs; examples
include CONSORT for randomized trials,
STROBE for observational studies, PRISMA
for systematic reviews and meta-analyses,
and STARD for studies of diagnostic
accuracy. Journals are encouraged to ask
authors to follow these guidelines because
they help authors describe the study in
enough detail for it to be evaluated by
editors, reviewers, readers, and other
researchers evaluating the medical
literature. Authors of review manuscripts are
encouraged to describe the methods used
for locating, select¬ing, extracting, and
synthesizing data; this is mandatory for
systematic reviews. Good sources for
reporting guidelines are the EQUATOR
Network and the NLM's Research Reporting
Guidelines and Initiatives.
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Disclaimers. An example of a
disclaimer is an author's statement that the
views expressed in the submitted article are
his or her own and not an official position of
the institution or funder.
Source(s) of support. These include
grants, equipment, drugs, and/or other
support that facilitated conduct of the work
described in the article or the writing of the
article itself.
Word count. A word count for the
paper's text, excluding its abstract,
acknowledgments, tables, figure legends,
and references, allows editors and reviewers
to assess whether the information
contained in the paper warrants the paper's
length, and whether the submitted
manuscript fits within the journal's formats
and word limits. A separate word count for
the Abstract is useful for the same reason.
Number of figures and tables. Some
submission systems require specification of
the number of Figures and Tables before
uploading the relevant files. These numbers
allow editorial staff and reviewers to confirm
that all figures and tables were actually
included with the manuscript and, because
Tables and Figures occupy space, to assess
if the information provided by the figures
and tables warrants the paper's length and
if the manuscript fits within the journal's
space limits.
Conflict of Interest declaration.
Conflict of interest information for each
author needs to be part of the manuscript;
each journal should develop standards with
regard to the form the information should
take and where it will be posted. The ICMJE
has developed a uniform conflict of interest
disclosure form for use by ICMJE member
journals and the ICMJE encourages other
journals to adopt it. Despite availability of
the form, editors may require conflict of
interest declarations on the manuscript title
page to save the work of collecting forms

from each author prior to making an
editorial decision or to save reviewers and
readers the work of reading each author's
form.
b. Abstract
Original research, systematic reviews, and
meta-analyses require structured abstracts.
The abstract should provide the context or
background for the study and should state
the study's purpose, basic procedures
(selection of study participants, settings,
measurements, analytical methods), main
findings (giving specific effect sizes and
their statistical and clinical significance, if
possible), and principal conclusions. It
should emphasize new and important
aspects of the study or observations, note
important limitations, and not over-interpret
findings. Clinical trial abstracts should
include items that the CONSORT group has
identified as essential. Funding sources
should be listed separately after the
Abstract to facilitate proper display and
indexing for search retrieval by MEDLINE.
Because abstracts are the only
substantive portion of the article indexed in
many electronic databases, and the only
portion many readers read, authors need to
ensure that they accurately reflect the
content of the article. Unfortunately,
information in abstracts often differs from
that in the text. Authors and editors should
work in the process of revision and review
to ensure that information is consistent in
both places. The format required for
structured abstracts differs from journal to
journal, and some journals use more than
one format; authors need to prepare their
abstracts in the format specified by the
journal they have chosen.
The ICMJE recommends that
journals publish the clinical trial registration
number at the end of the abstract. The
ICMJE also recommends that, when a
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registration number is available, authors list
that number the first time they use a trial
acronym to refer to the trial they are
reporting or to other trials that they
mention in the manuscript. If the data have
been deposited in a public repository,
authors should state at the end of the
abstract the data set name, repository
name and number.

according to the principles of the
Declaration of Helsinki should be included.
i. Selection and Description of
Participants
Clearly describe the selection of
observational or experimental participants
(healthy individuals or patients, including
controls), including eligibility and exclusion
criteria and a description of the source
population. Because the relevance of such
variables as age, sex, or ethnicity is not
always known at the time of study design,
researchers should aim for inclusion of
representative populations into all study
types and at a minimum provide descriptive
d a t a f o r t h e s e a n d o t h e r re l e v a n t
demographic variables. If the study was
done involving an exclusive population, for
example in only one sex, authors should
justify why, except in obvious cases (e.g.,
prostate cancer).” Authors should define
how they measured race or ethnicity and
justify their relevance.

c. Introduction
Provide a context or background for the
study (that is, the nature of the problem and
its significance). State the specific purpose
or research objective of, or hypothesis
tested by, the study or observation. Cite
only directly pertinent references, and do
not include data or conclusions from the
work being reported.
d. Methods
The guiding principle of the Methods
section should be clarity about how and
why a study was done in a particular way.
Methods section should aim to be
sufficiently detailed such that others with
access to the data would be able to
reproduce the results. In general, the
section should include only information that
was available at the time the plan or
protocol for the study was being written; all
information obtained during the study
belongs in the Results section. If an
organization was paid or otherwise
contracted to help conduct the research
(examples include data collection and
management), then this should be detailed
in the methods.
The Methods section should include
a statement indicating that the research was
approved or exempted from the need for
review by the responsible review committee
(institutional or national). If no formal ethics
committee is available, a statement
indicating that the research was conducted

ii. Technical Information
Specify the study's main and secondary
objectives–usually identified as primary and
secondary outcomes. Identify methods,
equipment (give the manufacturer's name
a n d a d d re s s i n p a re n t h e s e s ) , a n d
procedures in sufficient detail to allow
others to reproduce the results. Give
references to established methods,
including statistical methods (see below);
provide references and brief descriptions
for methods that have been published but
are not well-known; describe new or
substantially modified methods, give the
reasons for using them, and evaluate their
limitations. Identify precisely all drugs and
chemicals used, including generic name(s),
dose(s), and route(s) of administration.
Identify appropriate scientific names and
gene names.
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iii. Statistics
Describe statistical methods with enough
detail to enable a knowledgeable reader
with access to the original data to judge its
appropriateness for the study and to verify
the reported results. When possible,
quantify findings and present them with
appropriate indicators of measurement
error or uncertainty (such as confidence
intervals). Avoid relying solely on statistical
hypothesis testing, such as P values, which
fail to convey important information about
effect size and precision of estimates.
References for the design of the study and
statistical methods should be to standard
works when possible (with pages stated).
Define statistical terms, abbreviations, and
most symbols. Specify the statistical
software package(s) and versions used.
Distinguish prespecified from exploratory
analyses, including subgroup analyses.

if any. Restrict tables and figures to those
needed to explain the argument of the
paper and to assess supporting data. Use
graphs as an alternative to tables with many
entries; do not duplicate data in graphs and
tables. Avoid nontechnical uses of technical
terms in statistics, such as “random” (which
implies a randomizing device), “normal,”
“significant,” “correlations,” and “sample.”
Separate reporting of data by
demographic variables, such as age and
sex, facilitate pooling of data for subgroups
across studies and should be routine, unless
there are compelling reasons not to stratify
reporting, which should be explained.
f. Discussion
It is useful to begin the discussion by briefly
summarizing the main findings, and explore
possible mechanisms or explanations for
these findings. Emphasize the new and
important aspects of your study and put
your finings in the context of the totality of
the relevant evidence. State the limitations
of your study, and explore the implications
of your findings for future research and for
clinical practice or policy. Do not repeat in
detail data or other information given in
other parts of the manuscript, such as in the
Introduction or the Results section.
Link the conclusions with the goals
of the study but avoid unqualified
statements and conclusions not adequately
supported by the data. In particular,
distinguish between clinical and statistical
significance, and avoid making statements
on economic benefits and costs unless the
manuscript includes the appropriate
economic data and analyses. Avoid
claiming priority or alluding to work that has
not been completed. State new hypotheses
when warranted, but label them clearly.

e. Results
Present your results in logical sequence in
the text, tables, and figures, giving the main
or most important findings first. Do not
repeat all the data in the tables or figures in
the text; emphasize or summarize only the
most important observations. Provide data
on all primary and secondary outcomes
identified in the Methods Section. Extra or
supplementary materials and technical
details can be placed in an appendix where
they will be accessible but will not interrupt
the flow of the text, or they can be
published solely in the electronic version of
the journal.
Give numeric results not only as
derivatives (for example, percentages) but
also as the absolute numbers from which
the derivatives were calculated, and specify
the statistical significance attached to them,
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g. References
i. General Considerations Related
to References
Authors should provide direct references to
original research sources whenever
possible. References should not be used by
authors, editors, or peer reviewers to
promote self-interests.Although references
to review articles can be an efficient way to
guide readers to a body of literature, review
articles do not always reflect original work
accurately. On the other hand, extensive
lists of references to original work on a
topic can use excessive space. Fewer
references to key original papers often
serve as well as more exhaustive lists,
particularly since references can now be
added to the electronic version of
published papers, and since electronic
literature searching allows readers to
retrieve published literature efficiently.
Do not use conference abstracts as
references: they can be cited in the text, in
parentheses, but not as page footnotes.
References to papers accepted but not yet
published should be designated as “in
press” or “forthcoming.” Information from
manuscripts submitted but not accepted
should be cited in the text as “unpublished
observations” with written permission from
the source.
Avoid citing a “personal
communication” unless it provides essential
information not available from a public
source, in which case the name of the
person and date of communication should
be cited in parentheses in the text. For
scientific articles, obtain written permission
and confirmation of accuracy from the
source of a personal communication.
Some but not all journals check the
accuracy of all reference citations; thus,
citation errors sometimes appear in the
published version of articles. To minimize
such errors, references should be verified

using either an electronic bibliographic
source, such as PubMed, or print copies
from original sources. Authors are
responsible for checking that none of the
references cite retracted articles except in
the context of referring to the retraction.
For articles published in journals indexed in
MEDLINE, the ICMJE considers PubMed
the authoritative source for information
about retractions. Authors can identify
retracted articles in MEDLINE by searching
PubMed for "Retracted publication [pt]",
where the term "pt" in square brackets
stands for publication type, or by going
directly to the PubMed's list of retracted
publications.
References should be numbered
consecutively in the order in which they are
first mentioned in the text. Identify
references in text, tables, and legends by
Arabic numerals in parentheses.
References cited only in tables or
figure legends should be numbered in
accordance with the sequence established
by the first identification in the text of the
particular table or figure. The titles of
journals should be abbreviated according
to the style used for MEDLINE
( w w w. n c b i . n l m . n i h . g o v / n l m c a t a l o g /
journals). Journals vary on whether they ask
authors to cite electronic references within
parentheses in the text or in numbered
references following the text. Authors
should consult with the journal to which
they plan to submit their work.
ii. Reference Style and Format
References should follow the standards
summarized in the NLM's International
Committee of Medical Journal Editors
(ICMJE) Recommendations for the
Conduct, Reporting, Editing and
Publication of Scholarly Work in Medical
Journals: Sample References webpage and
detailed in the
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NLM's Citing Medicine, 2nd edition. These
resources are regularly updated as new
media develop, and currently include
guidance for print documents; unpublished
material; audio and visual media; material
on CD-ROM, DVD, or disk; and material on
the Internet.

Additional tables containing backup data
too extensive to publish in print may be
appropriate for publication in the electronic
version of the journal, deposited with an
archival service, or made available to
readers directly by the authors. An
appropriate statement should be added to
the text to inform readers that this
additional information is available and
where it is located. Submit such tables for
consideration with the paper so that they
will be available to the peer reviewers.

h. Tables
Tables capture information concisely and
display it efficiently; they also provide
information at any desired level of detail
and precision. Including data in tables
rather than text frequently makes it possible
to reduce the length of the text.
Prepare tables according to the
specific journal's requirements; to avoid
errors it is best if tables can be directly
imported into the journal's publication
software. Number tables consecutively in
the order of their first citation in the text
and supply a title for each. Titles in tables
should be short but self-explanatory,
containing information that allows readers
to understand the table's content without
having to go back to the text. Be sure that
each table is cited in the text.
Give each column a short or an
abbreviated heading. Authors should place
explanatory matter in footnotes, not in the
heading. Explain all nonstandard
abbreviations in footnotes, and use symbols
to explain information if needed. Symbols
may vary from journal to journal (alphabet
letter or such symbols as *, †, ‡, §), so check
each journal's instructions for authors for
required practice. Identify statistical
measures of variations, such as standard
deviation and standard error of the mean.
If you use data from another
published or unpublished source, obtain
permission and acknowledge that source
fully.

i. Illustrations (Figures)
Digital images of manuscript illustrations
should be submitted in a suitable format for
print publication. Most submission systems
have detailed instructions on the quality of
images and check them after manuscript
upload. For print submissions, figures
should be either professionally drawn and
photographed, or submitted as
photographic-quality digital prints.
For X-ray films, scans, and other
diagnostic images, as well as pictures of
pathology specimens or photomicrographs,
send high-resolution photographic image
files. Since blots are used as primary
evidence in many scientific articles, editors
may require deposition of the original
photographs of blots on the journal's
website.
Although some journals redraw
figures, many do not. Letters, numbers, and
symbols on figures should therefore be
clear and consistent throughout, and large
enough to remain legible when the figure is
reduced for publication. Figures should be
made as self-explanatory as possible, since
many will be used directly in slide
p re s e n t a t i o n s . T i t l e s a n d d e t a i l e d
explanations belong in the legends—not on
the illustrations themselves.
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Photomicrographs should have internal
scale markers. Symbols, arrows, or letters
used in photomicrographs should contrast
with the background. Explain the internal
scale and identify the method of staining in
photomicrographs.
Figures should be numbered
consecutively according to the order in
which they have been cited in the text. If a
figure has been published previously,
acknowledge the original source and
submit written permission from the
c o p y r i g h t h o l d e r t o re p ro d u c e i t .
Permission is required irrespective of
authorship or publisher except for
documents in the public domain.
In the manuscript, legends for
illustrations should be on a separate page,
with Arabic numerals corresponding to the
illustrations. When symbols, arrows,
numbers, or letters are used to identify
parts of the illustrations, identify and
explain each one clearly in the legend.
j. Units of Measurement
Measurements of length, height, weight,
and volume should be reported in metric
units (meter, kilogram, or liter) or their
decimal multiples.

Temperatures should be in degrees
Celsius. Blood pressures should be in
millimeters of mercury, unless other units
are specifically required by the journal.
Journals vary in the units they use
f o r re p o r t i n g h e m a t o l o g i c , c l i n i c a l
chemistry, and other measurements.
Authors must consult the Information for
Authors of the particular journal and should
report laboratory information in both local
and International System of Units (SI).
Editors may request that authors
add alternative or non-SI units, since SI
units are not universally used. Drug
concentrations may be reported in either SI
or mass units, but the alternative should be
provided in parentheses where appropriate.
k. Abbreviations and Symbols
Use only standard abbreviations; use of
n o n s t a n d a rd a b b re v i a t i o n s c a n b e
confusing to readers. Avoid abbreviations in
the title of the manuscript. The spelled-out
abbreviation followed by the abbreviation
in parenthesis should be used on first
mention unless the abbreviation is a
standard unit of measurement.
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ABSTRACT

OBJECTIVE
To identify the risk of pneumonia in patients with rheumatoid arthritis from using low-dose methotrexate.
METHODS
We conducted a case-control study of 42 cases of patients with rheumatoid arthritis with pneumonia and 191
matched controls, those with rheumatoid arthritis without pneumonia to evaluation associations between lowdose methotrexate and pneumonia in the patient with rheumatoid arthritis. Individual patient information was
obtained from the medical record in Khon Kaen Hospital between August 2010 and June 2014.
RESULTS
There was no significant association between low-dose methotrexate and incidence of pneumonia (adjusted odds
ratio, 0.83; 95% confidence interval, 0.17 to 3.92). Moreover, factors including age, gender, serum erythrocyte
sedimentation rate, functional class, the use of chloroquine, sulfasalazine, nonsteroidal anti-inflammatory drug,
and diabetes were found not to be associated with having pneumonia in patients with rheumatoid arthritis.
CONCLUSION
Low-dose methotrexate was found not to be associated with the risk of pneumonia in patients with rheumatoid
arthritis.
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received low-dose MTX compared with does not
from August 2010 to June 2014 to identify the
association between MTX and incidence of
pneumonia in RA patients.

INTRODUCTION
Rheumatoid arthritis (RA) is an autoimmune
disease with chronic inflammation and destruction
of joint.1 Low-dose methotrexate (MTX) is the first
line drug for the treatment in those with no
response to nonsteroidal anti-inflammatory drugs
alone (NSAIDs).1 Although it is accepted in clinical
and functional improvement but
immunosuppressive effect of this agent may cause
patients to have an increased susceptibility to
develop infection. 1 However, this is still
inconclusive; three previous studies suggested that
low-dose MTX increased rate of infections.2,3,4
While, one has high incidence of worse functional
status, and other can not confirm diagnosis of RA.
Another study found that low-dose MTX was a
protective factor,5 it is unable to confirm diagnosis
of RA. Five studies found no association between
low-dose MTX and rate of infection.6,7,8,9,10, one has
small patient numbers, three studies are unable to
confirm diagnosis RA, and the other has no direct
measurement of disease severity. Moreover, only
two of these nine studies use The American College
of Rheumatology (ACR) 1987 criteria to diagnose
RA.4,10 Thus, we conducted the present study to
investigate risk of pneumonia among patients with
RA, diagnose by ACR 2010 criteria who received
low-dose MTX for therapy.11

SELECTION OF CASE PATIENTS AND CONTROLS

Cases were patients with RA using the ACR 2010
criteria with the first episodes of admission for
pneumonia.11 Mostly pneumonia patients was
diagnosed by physician at Khon Kaen Hospital
using The Management of Community Acquired
Pneumonia in Adults Guidelines; update 2009.12
Referred patients were confirmed diagnosed at
Khon Kaen Hospital. Pneumonia was defined as
symptoms (cough and at least one other lower
respiratory tract symptom) and signs (new focal
chest signs on examination) consistent with an
acute lower respiratory tract infection associated
with new radiographic shadowing for which there is
no other explanation (e.g., not pulmonary oedema
or infarction).12 thus, 42 case patients were
included. Patients who received other treatment
that increase risk of infection e.g., chemotherapy,
and radiation, unknown history of medical record,
using moderate or high dose of MTX and not
received treatment for RA at least 1 year were
excluded. We individually matched each case
patients with up to five control with the same sex
and +4 years age with a total of 191 controls. There
were five male case patients that were unable to
match for five controls; two cases were matched for
only two controls each, two cases were matched
only one control each and the last case were not
matched for any control due to too different
regarding age.

METHODS
STUDY DESIGN

A population-based case-control study of incidence
of pneumonia was conducted in RA in-patients who
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426 Patients met inclusion criteria
119 Were excluded
90 Did not have history of medical treatment
18 Were loss of follow up at least year
11 Received moderate to high-dose
methotrexate

307 Patients

42 Cases of patients with rheumatoid
arthritis diagnosed of pneumonia

191 Matched controls

Figure 1. Flow of the study

DATA COLLECTION
Patients who were included in this study were
reviewed and recorded baseline characteristics.
These included age, sex, titer of rheumatoid factor,
titer of serum C-reactive protein (CRP), level of
serum erythrocyte sedimentation rate (ESR),
functional class, current medication e.g., low-dose
MTX, chloroquine, sulfasalazine, NSAIDs and
prednisolone, comorbidities of patients e.g.,
diabetes, chronic obstructive pulmonary disease
(COPD), systemic lupus erythematosus (SLE) and
chronic kidney disease (CKD).

STATISTICAL ANALYSIS
We imputed data by double entry and cleaned all
data before analysis. Frequency tables for all
variable were generated to identify wild value. All
statistical were performed using the Statistical
Package for the Social Science (SPSS) software
version 18 and Epi Info software version 7. We
described variables by using number and % for
categorical variables. For Non-normal distributed
scale data e.g., level of serum ESR, we described
using median and interquartile range (IQR). For
inferential statistics, we used Chi-square test or
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Table 1. Characteristics of the patients.
Characteristic

Case Patients (N=42)

Controls (N=191)

P Value

Age-yr, mean-SD

64.1±10.2

61.6±8.7

0.10

Female-no. (%)

26 (62)

130 (68)

0.44

Positive rheumatoid factor-no./total no. (%)

6/6 (100)

63/71 (89)

1.00

Positive serum C-reactive protein-no./total no. (%)

1/1 (100)

17/18 (94)

1.00

Level of serum erythrocyte sedimentation rate-mm./hr.

0.77

Median
Interquartile range

92

81

34.5-100.5

56.0-99.0

Functional class-no. (%)

0.14

I

15 (36)

91 (48)

II

17 (41)

76 (40)

III

7 (17)

20 (11)

IV

3 (7)

4 (2)

Low-dose methotrexate

11 (26)

76 (40)

0.11

Chloroquine

15 (36)

98 (51)

0.09

Sulfasalazine

5 (12)

21 (11)

0.79

Nonsteroidal anti-inflammatory drug

19 (45)

107 (56)

0.23

Prednisolone

26 (62)

109 (57)

0.61

Diabetes

8 (19)

30 (16)

0.65

Chronic obstructive pulmonary disease

5 (12)

4 (2)

0.01

Systemic lupus erythematosus

1 (2)

2 (1)

0.45

Chronic kidney disease

1 (2)

10 (5)

0.69

Current medication-no. (%)
Disease-modifying antirheumatic drugs

Comorbidity-no. (%)

Fisher’s exact test to analyze association between
two categorical variables where appropriate.
The association between using low-dose
MTX and the outcomes was presented in term of

crude odds ratio (COR) and its 95% confidence
interval (95% CI). The others factor that related to
the outcomes we used binary logistic regression
analysis to identify adjusted odds ratio (AOR).
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Table 2. Risk of pneumonia according to type of drugs.
Drugs

No. of Case Patients (%)

No. of Controls (%)

(N=42)

(N=191)

Odds Ratio

95% CI

Low-dose methotrexate

11 (26)

76 (40)

0.54

0.25-1.13

Chloroquine

15 (36)

98 (51)

0.53

0.26-1.05

Sulfasalazine

5 (12)

21 (11)

1.09

0.39-3.09

Nonsteroidal anti-inflammatory drugs

19 (45)

107(56)

0.65

0.33-1.27

Prednisolone

26 (62)

109 (57)

1.22

0.62-2.43

that low-dose MTX was not associated with the
incidence of pneumonia (COR, 0.54; 95%
confidence interval (CI), 0.25 to 1.13). Moreover,
other drugs including chloroquine, sulfasalazine,
NSAIDs, and prednisolone were also not associated
with the incidence of pneumonia.

RESULTS
CHARACTERISTICS OF THE PATIENTS
In the present study, there were 42 cases of
patients with RA diagnosed of pneumonia between
August 2010 and June 2014 and 191 matched
controls (Figure 1). The mean age of the
participants was 62 years; 67% of the them were
female with the mean age of 61 years old. Mostly
they had functional class 1 (54%).
From Table 1, the only difference between cases
and controls were that the case group tended to
have higher proportion of patients with COPD
comparing to the control group (P=0.01).
However, their age, gender, proportion of patients
with positive RF, proportion of patients with serum
CRP, level of serum ESR, proportion of patients with
functional class 1, 2, 3, and 4, proportion of
patients with low-dose MTX, chloroquine,
sulfasalazine, NSAIDs, and prednisolone,
and proportion of patients with diabetes, SLE, and
CKD were similar between the two groups.

FACTOR DETERMINING PNEUMONIA
From the binary logistic regression analysis, it also
confirmed that low-dose MTX was not associated
with the incidence of pneumonia (AOR, 0.83; 95%
CI, 0.17 to 3.92). Moreover, factors including age,
gender, serum ESR, functional class, chloroquine,
sulfasalazine, NSAIDs, and diabetes were found not
associated with having pneumonia in patients with
RA as well (Table 3).

DISCUSSION
PRINCIPAL FINDINGS

In our case-control study with 42 RA patients who
diagnosed pneumonia and admission in the
hospital, we found that low-dose MTX was not
increase the incidence of pneumonia in RA
patient. This includes other drugs e.g.,
chloroquine, sulfasalazine, NSAIDs, and

RISK OF PNEUMONIA
The risks of pneumonia regarding drugs used in
the patients are presented in Table 2. We found
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Table 3. Adjusted odds ratios of factors independently associated with pneumonia
Factor

Adjusted Odds Ratio

P Value

95% CI

Age

1.02

0.66

0.94-1.11

Female

2.32

0.36

0.38-14.31

Level of serum erythrocyte sedimentation rate

0.98

0.25

0.95-1.01

Functional class
I

Reference

II

2.11

0.36

0.43-10.31

Low-dose methotrexate

0.83

0.81

0.17-3.92

Chloroquine

0.31

0.18

0.06-1.74

Sulfasalazine

0.66

0.73

0.06-6.95

0.51

0.41

0.10-2.52

0.75

0.80

0.08-7.35

Current medication
Disease-modifying antirheumatic drugs

Nonsteroidal anti-inflammatory drugs
Diabetes

prednisolone were also not associated with the
incidence of pneumonia. Although there are many
factor that associated with the incidence of
pneumonia. From the binary logistic regression
analysis we found factors including age, gender,
serum ESR, functional class, and diabetes were not
associated with having pneumonia in patients with
RA.

Netherlands with 77 RA patients on MTX and 151
RA patients not on MTX were according to ours
(hazard ratio, 0.96; 95% CI, 0.64 to 1.45 and RR,
1.43; 95% CI, 0.96 to 2.14 respectively).4,10
The largest previous study of pneumonia
in RA patients who use low-dose MTX was a
prospective cohort study published in United States
with 16,788 patients. However, these patients were
not confirmly diagnosed thus non RA patients may
included into this study. The result is low-dose MTX
was not associated with incidence of pneumonia
(hazard ratio, 1.00; 95% CI, 0.8 to 1.2).8
Additionally, our study found that there are
no association between incidence of pneumonia
and the other drug e.g., sulfasalazine (AOR, 0.66;
95% CI, 0.06 to 6.95, chloroquine (AOR, 0.31; 95%
CI, 0.06 to 1.74), and prednisolone (OR, 1.22; 95%

COMPARISON WITH OTHER STUDIES
In our study we found low-dose MTX was not
associated with incidence of pneumonia in RA
patient. Although no other studies we found use
ACR 2010 criteria for diagnosed RA but there were
two studies used ACR 1987 criteria. A retrospective
longitudinal cohort study from Minnesota with 609
RA patients and a prospective study from
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CI, 0.62 to 2.43) including diabetes (AOR, 0.75;
95% CI, 0.08 to 7.35). While the study from United
States found that incidence of pneumonia is
increased in patient with RA who used
prednisolone (adjusted hazard ratio (AHR), 1.70;
95% CI, 1.5 to 2.1) and have diabetes (AHR, 2.00;
95% CI, 1.6 to 2.5).8 However, the other factors are
according to ours (sulfasalazine (AHR,0.7; 95% CI,
0.4 to 1.0), chloroquine (AHR, 0.9; 95% CI, 0.7 to
1.1).8

hospitals. As a result incomplete data. The study
design was case-control study using secondary data
that might risk for missing data. However, we tried
to verify all the data before we collected on the data
collection sheets as well as we excluded those with
incomplete data.
Although the results of this study we found
that low-dose MTX was not increase the incidence
of pneumonia in RA patient but we also can not
surely assume it. It might be a much more involved
such as the status of the patient at that time,
patients compliance to the medication as we did
not have data regarding this and other drug use
that have not received from the hospital, thus, we
might not conclude the relationship between using
low-dose MTX and incidence of pneumonia
properly.

STRENGTHS AND LIMITATIONS
In this study, all in-patients who included were
diagnosed RA by using newly recent criteria,
resulting in increased validity in the diagnosis of
RA. There were 42 cases and 191 matched controls.
There are two studies use ACR 1987 criteria for
diagnosed RA; one has 609 patients and the other
has 228.4,10 Therefore, our study is likely to a large
study when compare with one study.4 Nonetheless,
Our study is a new database that collected data
from 2010 to 2014. Thus, mostly data of patients
can collect completely and correctly. Moreover,
Patients with repeated episode of admission during
the study period were included in the study only for
the first episode. Thus, It can reduce selection bias
of study. However this study had limitations,
including small number of patients. We could
identify only 42 cases over the period of 4 years
due to the new database was recently collected in
2010. Some patients was referred from others

CONCLUSIONS AND IMPLICATIONS
In this study, low-dose MTX was not increased the
risk of pneumonia infection rate in RA patients.
Moreover, other drugs including chloroquine,
sulfasalazine, NSAIDs, and prednisolone were not
associated with the incidence of pneumonia.
Ideally, for research, the study should be repeated
with a larger sample size with prospective cohort
study using primary data collection. For practise,
We can be comfortable to use MTX and other
DMARDs for treatment in RA patients without
worrying about complication in increasing the rate
of infection.
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ABSTRACT

OBJECTIVE
To compare the rate of postoperative fever in teenagers undergoing appendectomy using purse string suture
versus double ligation technique
METHODS
We conducted a retrospective cohort study by reviewing all medical records of patients age between 10 and 19
years old who were diagnosed uncomplicated acute appendicitis intraoperatively in Khon Kaen Hospital. from
January 1, 2010, through July 1, 2014. The primary outcome was the postoperative fever. Secondary outcomes
included wound dehiscence or evisceration, intraperitoneal or pelvic abscess, positive bacterial culture,
postoperative peritonitis, intraoperative bleeding, operation time and length of hospital stay.
RESULTS
The study comprised a total of 579 patients (123 in purse string suture group and 456 in double ligation
technique group).There were no significant difference between the purse string suture group and double ligation
group regarding the postoperative fever (hazard ratio [HR], 0.92; 95% confidence interval [CI], 0.44 to 1.93;
P=0.832), there was one patient who had wound dehiscence in the latter group. There was no intraperitoneal or
pelvic abscess, positive bacterial culture and postoperative peritonitis occurred in the admission during the study
period. The former group tended to have the higher amount of blood loss (P=0.021) longer operative time
(P=0.030) and longer length of hospital stay (P=0.001).
CONCLUSION
The rate of postoperative fever using purse string suture and double ligation technique in appendectomy were
no significant difference.
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intraoperatively in teenage group, between 10 and
19 years of age admitted to Khon Kaen Hospital
from January 1, 2010, through July 1, 2014. Key
exclusion criteria are complicated appendicitis,
pregnancy, HIV infection, autoimmune disease, no
evidence of stump management in operative note
and patients with other infection.

INTRODUCTION
Acute appendicitis is the most common surgical
emergency in the abdomen.1 The worldwide
incidence of acute appendicitis is 7.5 to 22.7 per
10,000 population per year.2–6 The incidence is
highest in 10 to 19 year of age.4,7 Appendectomy
for appendicitis is the most common procedure
that performed in the emergency operation in the
world.8 The appendectomy can be classified as the
open and laparoscopic appendectomy.8 For open
appendectomy, the appendiceal stump can be
managed by simple ligation,8 double ligation,9,10
sutured ligation,10 purse string and Z stitch.8–10
There was a randomized controlled trial comparing
between purse string suture and simple ligation for
postoperative complication found that there was no
statistically significant difference between the two
groups concerning postoperative complications.11
Moreover, there was a systematic review comparing
between these two techniques for surgical wound
infection showed that no significant differences
were noted.12 However, there is no study regarding
the management using purse string suture
compared with double ligation technique in open
appendectomy which is commonly performed in
teenagers. We, thus, aim to conduct a study to
evaluate the rate of postoperative fever in teenager
after using purse string suture technique compared
with double ligation technique in the
appendectomy.

STUDY DESIGN
This retrospective cohort study was comprised of
patients who had appendectomy with stump
management by purse string suture and double
ligation technique from the operative note in the
patient medical records.
DATA COLLECTION
Each teenage patient data that included into the
study were reviewed and recorded regarding
patients’ characteristics including age, sex, anemia,
diabetes, history of previous surgery, body weight,
height, body temperature as well as preoperative
laboratory findings e.g., white cell count, platelet
count, and hematocrit. Detail of prescribed
treatment and operation were also recorded. These
included preoperative antibiotics, type of skin
incision and type of surgeon.

STUDY OUTCOMES
The primary study outcome was the postoperative
fever in a medical record defined by the body
temperature>38.5oc in first 24-48 hours,
persistent fever (temperature>38oc) more than 48
hours and new onset body temperature>38oc in
postoperative body temperature<38oc. Secondary
outcomes included wound dehiscence or
evisceration, intraperitoneal or pelvic abscess,

METHODS
PATIENTS
We reviewed medical records of patients who were
diagnosed uncomplicated acute appendicitis
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Table 1. Characteristics of the patients
Characteristic

Purse string suture

Double ligation

(N=123)

(N=456)

12.51

16.11

11.36-14.11

14.53-17.45

Male sex–no. (%)

72 (58.5)

212 (46.5)

0.018

Anemia–no. (%)

30 (24.6)

132 (29.1)

0.328

2 (1.6)

4 (0.9)

0.612

Age–yr
Median
Interquartile range

Previous abdominal surgery–no. (%)
Weight–kg.
Median
Interquartile range

Interquartile range

43

50

33-50

44-56
<0.001

150

160

144.5-160

155-166

37.6

37.5

37.1-38.0

36.9-38.0

Body temperature–°C
Median
Interquartile range

0.157

Preoperative white-cell count–cell/µL
Median
Interquartile range

0.456
15000

15200

11540-17892

12300-17880

Preoperative platelet count–x103/µL
Median
Interquartile range

0.079
291.0

282.0

251.8-333.8

238.5-322.0

Preoperative hematocrit–%
Median

<0.001

<0.001

Height–cm.
Median

P Value

0.269
38.0

38.3

36.0-40.1

35.8-41.6

Ampicillin

72 (58.5)

93 (20.4)

<0.001

Gentamicin

88 (71.5)

106 (23.2)

<0.001

Ceftriaxone

4 (3.3)

143 (31.4)

<0.001

89 (72.4)

240 (52.6)

<0.001

Interquartile range
Preoperative antibiotics–no. (%)

Metronidazole
Incision–no. (%)

<0.001

Gridiron incision

11 (8.9)

155 (34.0)

Lanz incision

33 (26.8)

260 (57.0)

Other incision

79 (64.2)

41 (9.0)

44 (35.8)

437 (95.8)

Resident surgeon–no. (%)
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Table 2. Postoperative complications in open appendectomy patients.
Complication
Postoperative fever–no. (%)

Purse string suture
21 (17.1)

Double ligation

Relative risk (95%

technique

CI)

66 (14.5)

1.18 (0.75-1.85)

Intraoperative blood loss–ml.

P Value
0.474
0.021

Median (Mean±SD)

5 (5.4±2.7)

5 (5.1±0.8)

Interquartile range

5-5

5-5

Operative time–min.

0.030

Median (Mean±SD)

30 (34.6±14.2)

30 (31.8±13.0)

Interquartile range

25-40

24-37

Length of hospital stay–day.

0.001

Median (Mean±SD)

3 (2.8±1.0)

3 (2.5±0.8)

Interquartile range

2-3

2-3

positive bacterial culture, postoperative peritonitis,
intraoperative blood loss, operative time and
length of hospital stay.

incision, type of surgeon, and operative time. All
data were analyzed using statistical software
package.

STATISTICAL ANALYSIS

RESULTS

We reported variables as number and percentage
(%) for categorical variables. For scale data, we
summarized as median and interquartile range
(IQR). We used chi-square tests or Fisher’s exact test
for categorical variables and Mann-Whitney U tests
for continuous variables to assess differences in
characteristics among study groups. Relative risk
(RR), adjusted odds ratios (AOR) estimated from
binary logistic regression models, hazard ratios
(HR) estimated from Cox proportional-hazard
models with number of hours from immediate
postoperative period to the time that fever happens
as the time scale together with their 95%
confidence intervals (CI) were used to interpret the
risk of developing postoperative fever. For the Cox
model, there were adjusted for age, sex, anemia,
body weight, preoperative antibiotics, type of skin

Initially, we reviewed 1,612 medical records of
those diagnosed with acute appendicitis (Figure 1).
However, we excluded 1,033 patients due to the
conditions of ruptured appendicitis, appendiceal
abscess, appendiceal phlegmon, gangrenous
appendicitis, pregnancy, HIV infection,
autoimmune disease, no evidence of technique
recorded in the operative note and other infection.
There were, in total, 579 patients included in the
present study. Half of them were male with the
median age of 16 years. One hundred and twentythree patients and 456 patients underwent purse
string suture and double ligation technique,
respectively.
In the group undergone purse string
suture, they tended to be younger (P<0.001)
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5144 Patients underwent appendectomy in Khon Kaen Hospital from January 2010 to July 2014

1612 Patients were include

1033 Were excluded
283 Were ruptured appendicitis
38 Were appendiceal abscess
6 Were appendiceal phlegmon
287 Were gangrenous appendicitis
15 Were pregancy
1 Patient had HIV infection
3 Patients with autoimmune disease
388 Patients had no evidence of purse
string suture or double ligation
technique recorded operation note
21 Patients had other infection

579 Were eligible for analysis

123 Underwent purse string suture

456 Underwent double ligation technique

123 were anlyzed

456 Were analyzed

Figure 1. Flow of the study
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Figure 2. Kaplan-Meier estimates of the probability for postoperative fever.

(Table 1), higher body weight (P<0.001), shorter
(P<0.001), more proportion of patients receiving
ampicillin (P<0.001), gentamicin (P<0.001) and
metronidazole (P<0.001), less proportion of
patients receiving ceftriaxone (P<0.001), less
proportion of patients undergone Gridiron incision
and Lanz incision (P<0.001), less proportion of

patients performed appendectomy by surgical
resident (P<0.001). However, proportions of
patients having anemia, history of previous
abdominal surgery and median preoperative body
temperature, white-cell count, platelet count, and
hematocrit were relatively similar across the two
groups.
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Table 3. Adjusted odds ratio and hazard ratio for postoperative fever
Variable

Adjusted OR (95% CI)

P Value

HR (95% CI)

P Value

Age–yr

0.94 (0.82-1.06)

0.308

0.94 (0.84-1.06)

0.342

Male sex

1.07 (0.65-1.76)

0.805

1.06 (0.68-1.66)

0.806

Body weight–kg

1.02 (1.00-1.04)

0.052

1.02 (1.00-1.04)

0.059

Anemia

1.59 (0.95-2.67)

0.079

1.52 (0.96-2.41)

0.076

Operative time–min

1.03 (1.01-1.04)

0.001

1.02 (1.01-1.04)

0.001

Gridiron incision

1.03 (0.57-1.85)

0.927

1.07 (0.63-1.82)

0.794

Purse string suture

0.97 (0.44-2.15)

0.941

0.92 (0.44-1.93)

0.832

Surgical resident

0.68 (0.26-1.83)

0.449

0.68 (0.27-1.71)

0.412

Preoperative antibiotics

0.91 (0.55-1.51)

0.715

0.92 (0.58-1.45)

0.715

OUTCOMES

similar incidences of postoperative fever (HR, 0.92;
95% CI, 0.44 to 1.93; P=0.832) (Table 3). The only
factor found to be associated with postoperative
fever was the operative time, the longer the
operative time, the higher the risk of developing
the postoperative fever (HR, 1.02; 95% CI, 1.01 to
1.04; P=0.001). However, age, sex, body weight,
anemia, type of skin incision, type of surgeon and
receiving preoperative antibiotics were not found to
be associated with developing the postoperative
fever.

In relation to the primary outcome, the rate of
postoperative fever using purse string suture and
double ligation technique were no significant
difference (RR, 1.18; 95% CI, 0.75 to 1.85;
P=0.474) (Table 2). There was one patient who had
wound dehiscence in the group undergone double
ligation technique but none in purse string suture
group. There was no intraperitoneal or pelvic
abscess, positive bacterial culture and
postoperative peritonitis occurred in the admission
during the study period. The former group tended
to have the higher amount of blood loss (P=0.021)
longer operative time (P=0.030) and longer length
of hospital stay (P=0.001).

DISCUSSION
PRINCIPAL FINDINGS
In this cohort study of 579 patients age between 10
and 19 years old who were diagnosed
uncomplicated acute appendicitis intraoperatively,
we compared the rate of postoperative fever after
using purse string suture technique with double
ligation technique. We found that the rate of
postoperative fever using purse string suture and
double ligation technique were not significantly

RISK FACTORS ASSOCIATED WITH POSTOPERATIVE
FEVER

After adjustment for age, sex, body weight,
anemia, operative time, type of skin incision, type
of surgeon and receiving preoperative antibiotics
on the basis of multivariate Cox regression models,
the two stump management techniques have the
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different from each other and there was no
intraperitoneal or pelvic abscess, positive bacterial
culture and postoperative peritonitis occurred in
the admission during the study period.
The group undergone purse string suture tended to
have the higher amount of blood loss, longer
operative time and longer length of hospital stay.
In addition, we found that the longer operative
time, the higher risk of the developing
postoperative fever.

study is lower than this all studies due to the short
duration of admission that we cannot collect the
data of postoperative infection after discharging.
STRENGTHS AND LIMITATIONS OF STUDY
Our retrospective cohort study is the first study
regarding outcome in relation to the postoperative
fever of teenagers undergone appendectomy using
purse string suture and double ligation technique.
However, this study also has a number of
limitations. First, the postoperative fever can be
underestimated because it should be generally
observed about 3-5 days but most patients have a
short duration of admission in this study. If they
had not a fever in 2-3 days, we recorded as no fever
so it might be not exactly accurate. Second, our
findings may not be generalizable to other age
groups as we included patients age between 10
and 19 years. Third, we did not collect the data
about the type of appendix in each patient that
may be the cause of long operative time. Some
types of appendix, such as retrocecal type can be
difficult to find in operation. The last one, there are
388 medical records that we included to review
have missing data about the type of stump
management in operative note, so we could not
use them to analyze in our study.

COMPARISON WITH PREVIOUS STUDIES
Our study shows that the rate of postoperative fever
in patients undergone purse string suture is
17.1%. There are three previous studies showed
that the rates of postoperative fever in patients
undergone this technique are 39%11, 30%23, and
24%24. The rate of postoperative fever in our study
is lower than these studies because the previous
studies included complicated appendicitis for
outcome analysis11, did not mention about
preoperative antibiotics11,23,24 and the patients in
these studies were followed up for 6-8 weeks.23,24
For secondary outcome, we did not find the
patient who had wound dehiscence in the purse
string suture group and there was no other
postoperative wound infection occurred. There were
three randomized controlled trials showed that the
rates of wound infection in patients undergone this
technique were 6%23, 12%.24 and 4.6%25. And
there was a systematic review that included 7
studies for analysis of postoperative infection after
appendectomy showed that the rate of wound
infection was 4.0%-22.5% in patients undergone
this technique.12 The rate of wound infection in our

CONCLUSION AND IMPLICATIONS OF FINDINGS
In conclusion, this retrospective cohort study
suggested that using purse string suture
comparing with double ligation technique was not
different in the rate of postoperative fever. Both
techniques are equally safe in relation to
postoperative infection for management of
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appendiceal stump. However, the group
undergone purse string suture tended to have the
higher amount of blood loss, longer operative time
and longer length of hospital stay. This

retrospective cohort study includes only teenage
group. We suggested that a further larger
prospective cohort studies with all age groups may
be needed.

A C K N O W L E D G M E N T S

&

D E C L A R A T I O N

The authors would like to thank Dr. Thammasorn Jeeraaumponwat for his supervision, guidance, and all of his support to help us complete the
present study. We also would like to thank Khon Kaen Medical Education Center for all resources offered to us and Department of Medical
Information System, Khon Kaen Hospital for data accessing.

COMPETING INTERESTS: This study has no competing on interest.
FUNDING: None

R E F E R E N C E S
1.Melton GB, Duncan M: “Appendicitis.” In
CURRENT SURGICAL THERAPY, 9th edition.
J L Ca m e r o n , e d . E l s e v i e r M o s b y.
Philadelphia 2008.
2.Lee JH, Park YS, Choi JS. The Epidemiology
of Appendicitis and Appendectomy in South
Korea: National Registry Data. J Epidemiol.
2010;20(2):97–105.
3.Andersson R, Hugander A, Thulin A,
Nystrom PO, Olaison G. Indications for
operation in suspected appendicitis and
incidence of perforation. BMJ. 1994 Jan
8;308(6921):107–10.
4.Al-Omran M, Mamdani MM, McLeod R.
Epidemiologic features of acute appendicitis
in Ontario, Canada. Can J Surg. 2003 Aug;
46(4):263–8.
5.Buckius MT, McGrath B, Monk J, Grim R,
Bell T, Ahuja V. Changing Epidemiology of
Acute Appendicitis in the United States:
Study Period 1993–2008. J Surg Res. 2012
Jun 15;175(2):185–90.

6.N M A Williams ChM FRCS, N W Everson
MS FRCS, D Jackson MSc, J M Johnstone
FRCSEd. Is the incidence of acute
appendicitis really falling?. Ann R Coll Surg
Engl 1998; 80: 122-124.
7.DAVID J. B. ASHLEY. Observations on the
epidemiology of appendicitis. Gut 1967 Oct;
8(6):533-538.
8.Jaffe BM, Berger DH: The appendix. In
Schwartz’s Principles of Surgery. 9th edition.
Edited by Brunicardi FC, Andersen DK, Billiar
TR, Dunn DL, Hunter JG, Matthews JB,
Pollock RE. New York: McGraw-Hill; 2010.
9.Condon, R. E., and Telford, G. L. (1991)
“Appendicitis.” In: Sabiston Textbook of
Surgery: The Biological Basis of Modern
Surgical Practice. Townsend, C.M., editor.
Fourteenth edition. W. B. Saunders and Co.:
Philadelphia, PA. pp. 884-898.
1 0 .W a t c h a r a p o n g B u d t h i s a w a t .
“Appendectomy” In SURGICAL DISEASE OF

201

THE VERMIFORM APPENDIX. 2nd. Bangkok,
1997.
11.Lauro José Victor Avellán NEVES, Alberto
Julius Alves WAINSTEIN, Wallace Ceoto
MATHIAS, Fabrizio Parreira Dias COSTA,
Judson Henrique de CASTRO, Paulo Roberto
SAVASSI-RO. Simple ligation or ligation and
purse string invagination for the treatment
of the appendiceal stump: a prospective,
randomized trial. ABCD Arq Bras Cir Dig
Original Article 2011;24(1):15-19.
12.Gravante G. Back to basics: A metaanalysis of stump management during open
appendicectomy for uncomplicated acute
appendicitis. World J Surg Proced.
2013;3(3):47.
13.Margenthaler JA, Longo WE, Virgo KS,
Johnson FE, Oprian CA, Henderson WG, et
al. Risk Factors for Adverse Outcomes After
the Surgical Treatment of Appendicitis in
Adults. Ann Surg. 2003 Jul;238(1):59–66.

The Clinical Academia

14.Surapong supaporn et al. SURGICAL
COMPLICATIONS. Bangkok,2001.
15.Leaper DJ. Surgical infection. In:
Williams NS, Bulstrode CJK, O’Connell PR Bailey and Love’s short practice of surgery.
25th edition. London: Edward Arnold Ltd,
2008.
16.Schwartz ML, Drew RL, Chazin-Caldie M.
Laparoscopic Roux-en-Y Gastric Bypass:
Preoperative Determinants of Prolonged
Operative Times, Conversion to Open Gastric
Bypasses, and Postoperative Complications.
Obes Surg. 2003 Oct 1;13(5):734–8.
17.Hussain A, Mahmood H, Geddoa E,
James A. Three none: A new technique for
open appendectomy. Prospective nonrandomized comparative study. Eur Surg.
2008 Jun 1;40(3):125–9.

18.Pearl RH, Hale DA, Molloy M, Schutt DC,
Jaques DP. Pediatric appendectomy. J
Pediatr Surg. 1995 Feb 1;30(2):173–81.
19.Hansson J, Körner U, Khorram-Manesh
A, Solberg A, Lundholm K. Randomized
clinical trial of antibiotic therapy versus
appendicectomy as primary treatment of
acute appendicitis in unselected patients. Br
J Surg. 2009 May;96(5):473–81.
20.Hale DA, Molloy M, Pearl RH, Schutt DC,
Jaques DP. Appendectomy: a contemporary
appraisal. Ann Surg. 1997 Mar;225(3):252–
61.
21.Slichter SJ. Relationship between
platelet count and bleeding risk in
thrombocytopenic patients. Transfus Med
Rev. 2004 Jul;18(3):153–67.
22.Q MINHAS, K SIDDIQUE, S MIRZA, A
MALIK. Post-Operative Complications of
Stump Ligation Alone Versus Stump Ligation

202

with Invagination in Appendicectomy. The
Internet Journal of Surgery. 2009 Volume
22 Number 2.
23.Nadim Khan, Adil Bangash, Mushthaq
M, Muzaffaruddin Sadiq, Imran M. Simple
ligation versus ligation and burial of stump
in appendectomy in patients with clinical
diagnosis of acute appendicitis. JPMI 2009
Volume 23 Number 01:74-80.
24.P.L. Chalya, M.Mchembe. Is invagination
of appendicular stump in appendicectomy
necessary? a prospective randomized clinical
study. East Cent. Afr. J. surg. 2012 March/
April;17(1)
25.Nazeem Gul Afridi, Zafar Iqbal, Sadia
Nazeem, Siddique Ahmad. Simple ligation
versus invagination of stump in open
appendectomy. J. Med. Sci. (Peshawar, Print)
April 2014, Vol. 22, No. 2: 93-95.

ORIGINAL ARTICLE

Glyburide and risk of melioidosis in type 2 diabetes:
a case-control study
Apinya Sripha1, M.D.; Pakapop Jinatongthai2, M.D.;
Preedeeyada Chanupala2, M.D.; Salisa Rachprasit3, M.D.
1Phu Pha Man Hospital, Thailand; 2Ban Fang Hospital, Thailand;
3Phang Khon Hospital, Thailand

Accepted: June 2017
Latest revision: November 2017
Printed: December 2017
Correspondence to: Pakapop Jinatongthai;
pa.jinatongthai@gmail.com

ABSTRACT

OBJECTIVE
To identify the association between glyburide and risk of melioidosis in patients with type 2 diabetes.
METHODS
We performed a case-control study of 68 case patients with preexisting type 2 diabetes and melioidosis infection
and 359 control patients with preexisting type 2 diabetes without melioidosis to evaluate and compare the risk of
melioidosis in type 2 diabetes of those with and without glyburide use. Logistic regression analysis was used for
the case control comparison.
RESULTS
Patients who current user of glyburide had a non-significantly increased risk of melioidosis (crude odds ratio,
1.53; 95% confidence interval (CI), 0.89 to 2.63; further adjusted by sex, age, history of diabetic treatment and
hypertension did not alter this result: adjusted odds ratio (AOR), 0.98; 95% CI, 0.48 to 2.02) but only
hypertension was associated with lower risk of melioidosis (AOR, 0.30; 95% CI, 0.17 to 0.53). In the subgroup
analysis, we found no significant association between glyburide, other sulfonylureas, metformin, insulin and first
diagnosis of melioidosis. Moreover, we also found that chronic kidney disease was significantly associated with
lower risk melioidosis.
CONCLUSION
We concluded that glyburide use was not associated with the risk of developing melioidosis among type 2
diabetic patients and we did not found an association between other antidiabetic drugs and risk of melioidosis as
well.
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patients who admitted at Khon Kaen Hospital,
Thailand from January 2011 to August 2014.

INTRODUCTION
Melioidosis is a serious infection and epidemic in
the Northeastern Thailand and the Northern
Australia with the crude case fatality rate between
19% and 43%.1,2 In Thailand, the annual incidence
rate rose from 8.0 case per 100,000 people in
2000 to 23.1 in 2006.1 The evidence from a casecontrol and a population-based studies in Thailand
and Australia showed that 37-60% of the patients
with melioidosis were also had type 2 diabetes.3
The majority of diabetic patients with
melioidosis are already receiving antidiabetic
therapy and glyburide is one of the oral
hypoglycemic agents that commonly has been
used in many countries.4,5 One recent study
showed that glyburide may control modulating
capabilities on host immune response by inhibiting
the production of active interleukin (IL)-1b and
IL-18.4 Moreover, a cohort study in 2011 found the
benefit of glyburide in reducing the mortality rate
of melioidosis.6 But another cohort study in 2014
found that using sulphonylurea in diabetic patients
with melioidosis may make patients to the higher
risk for adverse outcomes.7 However, the risk of
developing melioidosis in type 2 diabetic patients
who prescribed with glyburide has not been
evaluated.Thus, we conducted a case-control study
to calculate and compare the risks of melioidosis in
type 2 diabetes with and without glyburide
treatment.

STUDY POPULATION
We included case patients with the following
criteria; (i) patients with melioidosis infection
confirmed by positive culture for B. pseudomallei3,
(ii) patients who had a documentary of preexisting
type 2 diabetes (fasting plasma glucose≥126 mg/
dL or random venous plasma glucose≥200 mg/dL
in a patient with classic symptoms of
hyperglycemia or plasma glucose≥200 mg/dL
measured two hours after a glucose load of 1.75 g/
kg (maximum dose of 75 g) in an oral glucose
tolerance test (OGTT) or hemoglobin A1C≥6.5
percent (47 mmol/mol))7, and (iii) age 15 years or
older. We excluded those without data using
glyburide. For the control patients, we randomly
selected four controls to one case matched by age
and sex from those admitted at same study period
with a laboratory confirmation of no B.
pseudomallei infection. In addition to this, they
must have to be confirmed diagnosed of
preexisting type 2 diabetes using the criterion
given above as well.
EXPOSURE AND CONFOUNDERS
Glyburide use was reviewed from the medical
records of the case and control patients.
The most recent dosage of glyburide was also
collected. Other exposures included other
sulfonylureas, metformin, insulin were also
reviewed and collected. The potential confound
included sex, age, chronic kidney disease,
nephrolithiasis, chronic liver disease, hypertension,
body mass index, glycated hemoglobin,
triglyceride, HDL cholesterol, and hemoglobin.

METHODS
STUDY DESIGN
This case-control study was conducted using data
from the medical records of the case and control
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470 Case patients were screening

364 Were excluded
324 Did not have evidence of positive culture
for B. pseudomallei
40 Did not have data of glyburide use

Eligible patients matched on sex, age (1:4) with 424
controls
103 Were excluded due to first diagnosis of
2 Diabetes
38 Were case patients
68 Were control patients
Eligible patients matched on sex, age (1:4) with 424
controls

Figure 1. Selection of People to Include as Cases and Controls in Study of Glyburide and Risk of Melioidosis in Type 2
Diabetes.

HbA1c using the latest result for
calculation. CKD is defined as abnormalities of
kidney structure or function, present for 3 month;
Markers of kidney damage (one or more) (i)
Albuminuria (AER 30 mg/24 hours; ACR 30 mg/g
[3 mg/mmol]), (ii) urine sediment abnormalities
(iii) electrolyte and other abnormalities due to
tubular disorders, (iv) abnormalities detected by
histology, (v) structural abnormalities detected by
imaging, (vi) history of kidney transplantation, and
(vii) decreased GFR GFR <60 ml/min/1.73 m2.

Chronic liver disease was diagnosed from liver
biopsy and clinical, laboratory test and radiologic
data. Anemia was diagnosed by initial laboratory
studies. Malignancy had to be from official
pathologic reported by pathologist. Nephrolithiasis
was diagnosed by radiologic evidence. Metabolic
syndrome was defined as the presence of any three
of the following five traits (i) abdominal obesity,
defined as a waist circumference in men ≥102 cm
(40 in) and in women ≥88 cm (35 in), (ii) serum
triglycerides ≥150 mg/dL (1.7 mmol/L) or drug
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Table 1. Characteristics, Crude Odds Ratio and Adjusted Odds Ratio of Patients with Melioidosis and Control Patients
Characteristic
Male – no. (%)

Case Patients Control Patients

Crude Odds Ratio
(95% CI)

Adjusted Odds
Ratio(95% CI)

50 (73.5)

260 (72.4)

1.06 (0.59-1.90)

1.08 (0.58-1.99)

53.5

54.7

0.99 (0.96-1.01)

1.00 (0.97-1.03)

45.5-59.3

47.4-60.8

Glyburide

25 (36.8)

99 (27.6)

1.53 (0.89-2.63)

0.98 (0.48-2.02)

Other sulfonylurea

15 (22.1)

76 (21.2)

1.05 (0.56-1.97)

0.87 (0.39-1.94)

Metformin

41 (60.3)

150 (41.8)

2.11(1.25-3.59)

1.90 (1.03-3.50)

Insulin

15 (36.8)

132 (22.1)

0.49 (0.26-0.90)

0.65 (0.30-1.41)

Chronic kidney disease

5/64 (7.8)

94/314 (29.9)

0.20 (0.08-0.51)

–

Nephrolithiasis– no./total no. (%)

4/37 (10.8)

23/128 (18.0)

0.55 (0.18-1.72)

–

Chronic liver disease– no./total no. (%)

7/61 (11.5)

35/218 (16.1)

0.68 (0.29-1.61)

–

19 (27.9)

204 (56.8)

0.29 (0.17-0.52)

0.30 (0.17-0.53)

23

111

21.53.2

24.84.7

0.84 (0.74-0.94)

–

12/13 (92.3)

42/67 (62.7)

7.14 (0.88-58.29)

–

7

50

181

128

1.00 (1.00-1.01)

–

95.0-348.0

97.0-160.3

5

40

22.419.1

36.213.5

0.92 (0.85-1.00)

–

49

234

10.42.4

10.73.0

0.97 (0.88-1.06)

–

Age – yr
Median
Interquartile range
History of diabetic treatment– no. (%)

Hypertension – no. (%)
Body mass index – kg/m2
No. of patients with data of weight and height
Body mass index
Glycated hemoglobin% – no./total no. (%)
Triglyceride– mg/dL
No. of patients with data of triglyceride
Median
Interquartile range
HDL cholesterol-mg/dL
No. of patients with data of HDL cholesterol
HDL cholesterol
Hemoglobin – g/dL
No. of patients with data of hemoglobin level
Hemoglobin

treatment for elevated triglycerides, (iii) serum HDL
cholesterol <40 mg/dL in men and <50 mg/dL in
women or drug treatment for low HDL-C, and (iv)
blood pressure ≥130/85 mmHg or drug treatment
for elevated blood pressure

STATISTICAL ANALYSIS
Most characteristics of cases and controls were
described with numbers and percentages. Other
characteristics of cases and controls (e.g., age,
triglyceride level, HDL cholesterol level, body mass
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Table 2. Association of diabetes treatment and first diagnosis melioidosis
History of Diabetes Treatment

Case Patients

Control Patients

Adjusted Odds Ratio (95% CI)

Glyburide

23 (37.1)

99 (27.6)

1.00 (0.48-2.11)

Other sulfonylureas

14 (22.6)

76 (21.2)

1.12 (0.49-2.55)

Metformin

37 (59.7)

150 (41.8)

0.57 (0.30-1.07)

Insulin

13 (21.0)

132 (22.1)

1.67 (0.74-3.76)

index, hemoglobin level) were described with
median and interquartile range or mean and
standard deviation. We used binary logistic
regression analysis to estimate crude odds ratio
(COR) and adjusted odds ratio (AOR) and
corresponding 95% confidence intervals (CI) for the
association between glyburide use and the risk of
melioidosis, the diagnosis of melioidosis and
glyburide use being the dependent variable and
the main independent variable, respectively.
Logistic regression models were adjusted for the
confounders listed above. Subgroup analysis was
also performed regarding first diagnosis
melioidosis, sex, age, glyburide density exposure,
presence or absence of chronic kidney disease,
presence or absence of anemia. P values of less
than 0.05 for associations were considered to
indicate statistical significance.

For control, 424 patients that matched for sex and
age were included. One hundred and three of cases
and controls were later excluded due to their
diagnosis as the first episode of diabetes which
indicated the co-existing findings rather than the
potential risk factor. In total, there were 427
patients included in the analysis; 68 case patients
and 359 control patients. Mostly there were male
50 (73.5%) for case and 260 (72.4%) for control.
The medians of age were similar in both groups.
But case patients were more likely to have lower
body mass index (Table 1).
MAIN ANALYSIS
Twenty-five (36.8%) patients with melioidosis were
current users of glyburide; among controls, the
proportion of current user was 99 of 359 (27.6%)
resulting in COR of 1.53 (95% CI, 0.89 to 2.63)
(Table 1). For the other, insulin use, chronic kidney
disease, hypertension and body mass index were
also associated with lower risk of melioidosis (COR,
0.49; 95% CI, 0.26 to 0.90, COR, 0.20; 95% CI,
0.08-0.51, COR, 0.29; 95% CI, 0.17 to 0.52, COR,
0.84 ; 95% CI, 0.74 to 0.94, respectively). But in
logistic regression analysis adjusted for sex, age,
antidiabetic drugs, and hypertension, only
hypertension was associated with lower risk of
melioidosis (AOR, 0.30; 95% CI, 0.17-0.53) (Table

RESULTS
PATIENTS’ CHARACTERISTICS
In the present study, initially, 470 diagnosed with
melioidosis and type 2 diabetes were screened for
the inclusion as case patients (Figure 1). However,
only 146 were confirmed with positive for B.
pseudomallei culture. Forty case patients were
excluded due to unknown data of glyburide use.
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Figure 2. Adjusted odds ratio, according to the subgroup and prescribed daily dose

1). In subgroup analysis, we found no significant
association between first diagnosis melioidosis and
glyburide, other sulfonylureas, metformin, and
insulin (Table 2). We also found that chronic kidney
disease was significantly associated with lower risk
melioidosis. (Figure 2.)

For other sulfonylureas, metformin and insulin, we
did not find the association with risk for developing
melioidosis as well.
COMPARISON WITH OTHER STUDIES
We did not find the association between other
underlying diseases (such as nephrolithiasis, and
chronic liver disease) that are known as risk factors
for melioidosis according to our prior
studies6,11,23. Moreover, we found that chronic
kidney disease was significantly associated with
lower risk of melioidosis that was different from the
other studies. 11,18,21 One of the possible
explanation for the discrepancy is the difference in
methods and criteria used for the diagnosis of

DISCUSSION
PRINCIPAL FINDINGS
In the present study, the association between
glyburide and risk for developing melioidosis was
not found. Further adjustment of confounders
including age, sex, other antidiabetic drugs, and
hypertension did not meaningfully alter the result.
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chronic kidney disease. These incongruent results
may be caused by the smaller sample size and a lot
of missing data for diagnosis these comorbidities
that made the accuracy of our results slightly low.
Other findings we found that male sex and age
more than 45 years were predominant in case
patients that congruent to the study (Cheng AC et
al, 2005) but we did not find the association of
these factors due to the control patients were
matched by these factors.

serological diagnosis thus we had to exclude them
that made our sample size slightly small.
Secondly, people who had missed the information
of diabetic treatment prior to admission were not
included as they could not be ascertained for
exposure status. Thirdly, we did not have the data
for the dose-time exposure due to many of patients
received diabetes prescription from primary and
secondary hospitals. From this reason, we can
review only the last diabetes prescription prior to
admission.

STRENGTH AND LIMITATION
The strength of this study is the method of
selecting case by using the culture confirmation
that makes sure all of case patients were truly
infected by B. pseudomallei. However, the present
study also has several limitations. Firstly, most of
melioidosis patients had been diagnosed by other
evidences of melioidosis infection such as

CONCLUSION AND IMPLICATION
Overall, the risk of melioidosis among type 2
diabetic patients was not found to be associated
with glyburide. Therefore, the further studies with
larger sample size for more accurate estimation of
the association between glyburide use and risk of
melioidosis in type 2 diabetes is suggested.
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ABSTRACT

OBJECTIVE
To identify the efficacy of dexamethasone for prevention of re-intubation and post-extubation stridor in children.
METHODS
We searched the Cochrane Central Register of Controlled Trials (CENTRAL), MEDLINE, Clinicaltrials.gov,
ScienceDirect, Scopus, Google scholar by using search strategies. The titles and abstracts of relevant articles
including children between 4 weeks and 18 years of age requiring airway intubation at least 24 hours and
reintubation as primary outcome were individually screened from four reviewers. We extensively searched
reference lists of those eligible articles for additional relevant studies. The full texts of four included studies were
appraised risk of bias and extracted data.
RESULTS
Three randomized controlled trials and one cohort study were included in this systematic reviews with a total of
336 patients; 160 in dexamethasone group and 176 in the placebo group. There was no difference of
reintubation rate between dexamethasone and placebo groups (relative risk (RR), 0.49; 95% confidence interval
(CI), 0.13 to 1.83; chi-square 9.47; I2=68%; P=0.02). The incidence of postextubation stridor was decreased in
dexamethasone group (RR, 0.57; 95% CI, 0.41 to 0.78; chi-square 3.02; I2=1%; P=0.39).
CONCLUSION
Dexamethasone did not prevent reintubation in children. However, our conclusion was based on 336 patients,
high heterogeneity of the included studies and possibility of publication bias. A larger randomized controlled
trial is suggested.
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study having strong evidence to support that
dexamethasone is effective to decrease
reintubation rate and prevent postextubation
stridor in children due to negligible patients of
each study. Thus, we conducted a systematic review
to evaluate whether dexamethasone is effective to
decrease reintubation rate and prevent
postextubation stridor in intubated children.

INTRODUCTION
Airway intubation can cause inflammation of
larynx, vocal cord and tracheal mucosa leading to
postextubation upper airway obstruction from
laryngeal and vocal cord edema.1-9 Some of the
intubated children develop postextubation
laryngeal edema diagnosed by respiratory sound;
stridor and cuff leak test.5, 10-7 After extubation,
patients may suffer from severe postextubation
upper airway obstruction, they later need
reintubation to maintain their airways but
reintubation lets them have a longer length of
hospital stay with higher mortality rate than those
with successful extubation.18-22 Some studies
suggested that dexamethasone may have the
benefit on preventing postextubation upper airway
obstruction and decrease reintubation rate from an
anti-inflammatory property of dexamethasone.23
Due to scarce evidence, the efficacy of
dexamethasone in the dimension of preventing or
treat postextubation upper airway obstruction in
children could not be definitely estimated.24 A
previous systematic review stated that, in neonates
and adults, it is clear that dexamethasone has
advantages in reducing reintubation rate and
preventing postextubation stridor in high-risk
neonates as well as in adults who were
administered multiple doses of dexamethasone.24
In children, two included trials; Tellez, 1991 and
Anene, 1996 in this Cochrane’s systematic review
showed controversial results. The authors
summarized that the study needed more data to
evaluate.24
More literature were sought, more studies
have been identified, however, there has been no

METHODS
SEARCH STRATEGIES
We searched without language restriction for
studies through the Cochrane Central Register of
Co n t r o l l e d Tr i a l s ( C E N T R A L ) , M E D L I N E ,
Clinicaltrials.gov, ScienceDirect, Scopus, Google
scholar. We used a combination of Medical Subject
Headings (MeSH) for MEDLINE and Cochrane
Library searching; ("airway extubation"[Mesh] OR
"laryngeal edema"[Mesh] OR "airway
obstruction"[Mesh] OR stridor* OR “laryn*
edema*” OR “airway obstruct*” OR intubation) AND
("dexamethasone"[Mesh] OR "dexamethasone
isonicotinate"[Mesh]) and used keyword;
“dexamethasone AND extubation”, “corticosteroid
AND extubation”, “decameth AND extubation”,
“decaspray AND extubation”, “dexasone AND
extubation”, “dexpak AND extubation”, “maxidek
AND extubation”, “oradexon AND extubation”,
“decaject AND extubation”, “hexadrol AND
extubation” in Clinicaltrials.gov, Scopus,
ScienceDirect and Google scholar. We used Google
translate for translating keywords into French,
German, Korean, Japanese, and Chinese, then used
these words for searching through Google scholar
without limits of language. We checked every
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1947 Were found through database searching by keywords
(The Cochrane Library, Medline/Pubmed, Clinicaltrials.gov, ScienceDirect and Scorpus)

6 Additional studies were identified
through other sources
(Google scholar, hand searching)

37 Relevant studies were identified
through database searching

23 Left after duplicates removed

23 Were screened by titles and
abstracts

16 Were excluded
7 Were not RCT or cohort study
3 Were not intubated children
5 Did not compare between
dexamethasone and placebo
1 Did not report original data

23 Were screened by titles and
abstracts

3 Full-text articles were excluded
2 Used duplicated data
1 Did not exclude neonates

4 Were included in qualitative
synthesis

4 Were analyzed (meta-analysis)
(3 randomized controlled trials, 1 cohort study)

Figure 1. Flow of the review.
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Table.1 Characteristics of Included Studies.
Author

Location

Design

population Duration Sample Mean
Mean
Dose of
Regimen of
Studies
of study
size
age duration of dexameth dexamethasone quality
(I/C)
intubation
asone
score*

Tellez,
1989

USA

Double
blind RCT

General
PICU
<8 years

Jan 1986
to Jul
1987

153
(76/77)

0.5 mg/kg 6-12 hr prior then
(max 10
q 6 hr X5
mg)

Jadad
scale 5

Anene,
1996

USA

Double
blind RCT

General
PICU,
<5 years

Jul 1994
to Jun
1995

63
3.5 Median 3.4 0.5 mg/kg 6-12 hr prior then
(31/32) month
days
(max 10
q 6 hr X5
s
mg)

Jadad
scale 3

2.5
years

Ingrid, The Netherlands Retrospecti High risk Aug 1999
60
16.6
2006
ve cohort PICU, aged to May (23/37) month
study
between 4
2002
s
weeks and 6
years
Malhotra
, 2009

India

Double
blind RCT

General
PICU

Jan 2003
to
Feb 2006

60
(30/30)

7.78
years

>72 hr
=53%
<72 hr
=47%

11.6 days

0.6-2 mg/ least 4 hr prior to
kg/d
extubation and
continued for 24

NOS
score 9

hr

>72 hr
=55%
<72 hr
=45%

0.5 mg/kg
4 hr prior,at
(max 8 extubation then q
mg)
6 hr x2

Jadad
scale 5

Abbreviations: I/C, Intervention/control group; PICU, pediatric intensive care unit; NOS, Newcastle-Ottawa Scale; hr, hour; q,every.
*Studies quality was assessed by Jadad scale for RCTs and NOS for cohort study.

reference of the included studies and manually
searched for additional studies which were
relevant. Overall 23 titles and abstracts were
reviewed.

OUTCOMES
We included the study with the primary outcome of
our interest as re-intubation. The secondary
outcome was postextubation stridor.

INCLUSION CRITERIA
PATIENTS
We included studies with patients age between 4
weeks and 18 years with requiring airway
stabilization and mechanical ventilation at least 24
hours.

EXCLUSION CRITERIA
We excluded study with patients who had received
corticosteroid therapy within 7 days before
extubation or had upper airway infection.
DATA EXTRACTION
We independently assessed for all titles and
abstracts to include and exclude the studies.Then
we read full texts of all final included studies. Every
problem was solved by the discussion of us. Data
were extracted from included studies and recorded
by four authors individually. We used the Cochrane

INTERVENTIONS
Patients received dexamethasone versus placebo
before extubation. We included regardless of the
route (oral or parenteral), dosage, and duration of
administration of the therapies.
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Figure 2. Risk of bias graph.

Handbook for Systematic Reviews of Interventions
version 5.1.0 to organize the standard forms to extract
data. 25
QUALITY OF REPORTING AND RISK BIAS
The four authors appraised the quality and risk of bias
of the included studies with Jadad scale to assess the
quality of the included RCTs; Jadad scale was regarded
in randomization, blinding and an account of all
patients to evaluate whether RCT’s quality is high if the
score is three or higher.
Newcastle-Ottawa Scale (NOS) was also used
to assess the quality of the included cohort study in
three parts; selection, comparability, and outcome of
the study. NOS gave the quality of cohort study as high
if the score is nine or higher. Moreover, we used the
criteria according to The Cochrane Handbook for
Systematic Reviews of Interventions version 5.3.0 for
judging the risk of bias of the included RCTs.25 Risk of
bias was weighed in random sequence generation
(selection bias), allocation concealment (selection
bias), blinding of participants and personnel
(performance bias), blinding of outcome assessment
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Figure 4. Forest plot of comparison of dexamethasone versus placebo, outcome: reintubation.

(detection bias), incomplete outcome data
(attribution bias), selective reporting and other
biases. Then the RCTs were classified into three
groups; low risk, high risk and unclear risk by the
risk of bias score. Potential publication bias was
assessed by using a funnel plot.

RESULTS
The search strategies yielded 1947 articles from
electrical searches then 37 articles were identified
as relevant studies through the five databases
searching (Figure 1). Six articles were identified as
relevant studies from manual searching reference
lists of the 37 previously identified articles. The
removal of duplicates left 23 articles. Based on title
and abstract screening, 16 articles were excluded;
seven articles were neither RCTs nor cohort study,
three articles could not be defined children from
whole patients, two articles regarding intervention
groups were given with other steroids;
prednisolone and methylprednisolone, three
articles regarding control groups were given with
placebo, one article did not report original data.
Seven full-text articles were assessed for eligibility.
Three studies were excluded; two studies used
duplicated data and one study included neonate.
Finally, four articles, consist of three RCTs and one
cohort study, were included as eligible data.

DATA ANALYSES
We conducted four data configurations; (i) three
RCTs together with a cohort study, (ii) only RCTs, (iii)
only high-risk pediatric patients, (iv) only low-risk
pediatric patients. We calculated relative risk (RR)
with 95% confidence interval (CI) from
dichotomous data in each group for every trial. All
analyses were performed with Revman 5.3.0
statistical software using random effect model
meta-analyses to assess the effectiveness of
dexamethasone compared with placebo in
reducing reintubation rate and postextubation
stridor.
The statistical test of heterogeneity was
high if P<0.1 and I2 statistic was more than 50%.
We used a random effect model for the metaanalysis when heterogeneity was high and used a
fixed effect model for the meta-analysis when
heterogeneity was low.

INCLUDED STUDIES
The characteristics of four included studies were
summarized in Table 1. All four studies; three RCTs
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A

B

C

Figure 5. Forest plot of comparison of dexamethasone versus placebo, outcome: reintubation.
Subgroup analysis; Panel A, incidence-rate ratio for reintubation in only RCTs; Panel B, incidence-rate ratios for reintubation in
only high risk pediatric patients; and Panel C, incidence-rate ratios for reintubation in only low risk pediatric patients

and one cohort study determined the effect of
dexamethasone to prevent reintubation and stridor
in intubated pediatric patients, they were designed
and performed between 1991 and 2009 and
assigned 336 patients; 160 patients received
dexamethasone and 176 patients received
placebo. The exclusion criteria of each study were
further described.
Tellez 1991,26 RCT including 153 patients.
They excluded patients that used corticosteroids
therapy within the previous seven days, primary
upper airway infection, surgical trauma to the
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upper airway, a previous upper airway obstruction
history or a medical condition that did not indicate
the use of corticosteroid. Anene 1996,27 RCT of 63
patients included patients with comorbid airway
abnormalities (tracheomalacia, subglottic stenosis,
unilateral vocal cord paralysis and vascular ring).
They excluded patients with laryngotracheal
infections, steroid use within the previous seven
days, hypertension, gastrointestinal hemorrhage or
hyperglycemia with glucosuria. Ingrid 2006,28 the
only retrospective cohort study in our systematic
review, studied 60 patients intubated for more than
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Figure 6. Forest plot of comparison of dexamethasone versus placebo, outcome: postextubation stridor.

24 hours. They excluded patients who were treated
with glucocorticosteroids recently, dexamethasone
prescription, intubated for laryngotracheal disease
or patients who had a history of failed extubation
owing to upper airway obstruction. Malhotra
2009,29 RCT of 60 patients. They excluded patients
that had upper airway disease, underwent neck
surgery, any anatomical deformity of upper
airways, patients already on steroids or a history of
extubation during the same admission in the
hospital.

blinding and dropped-out patients. One included
cohort study; Ingrid, 200628 was assessed using
NOS with score of 9. All four studies were high
quality. Furthermore, three RCTs were assessed the
risk of bias using Cochrane risk of bias tool.25 A risk
of bias graph expressed methodological quality
showed in Figure 2 and the risk of bias summary in
each included study showed in Figure 3.
S E Q U E N C E G E N E R AT I O N , A L LO CAT I O N
CONCEALMENT, AND BLINDING
Three studies (Tellez, 1991; Anene, 1996;
Malhotra, 2009)26-27, 29 were randomized, doubleblind and placebo-controlled trial. All studies were
adequately described random sequence
generation methods, but only one study (Anene
1996)27 was adequately described allocation
concealment methods. And two studies (Tellez
1991, Malhotra 2006)26,29 were adequately
described the method of blinding outcome
assessment.

EXCLUDED STUDIES
One trial (AK kalloghlian 2000)30 was presented in
abstract form with no full texts published and we
were unable to contact the authors for confirmation
of the study methods.
BIAS RISK ASSESSMENT
There was no disagreement among four
independent reviewers regarding Jadad scale, NOS
and Cochrane risk of bias tool to assess the quality
of studies. Three RCTs26, 27, 29 were assessed using
Jadad scale; both Tellez, 1991’s and Malhotra,
2009’s were scored 5 but Anene, 1996’s scale was
scored 3 because of no detailing methods of

INCOMPLETE OUTCOME DATA
Only one study (Anene 1996)27 had high-risk of
bias because they had three dropped-out patients
from the study due to having complication; two
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Figure 7. Forest plot of comparison of dexamethasone versus placebo, outcome: postextubation stridor.
Subgroup analysis; only RCTs, only high risk pediatric patients and only low risk pediatric patients

patients had hypertension and one had
gastrointestinal bleeding.

PRIMARY OUTCOME
The primary outcome of this study was
reintubation. The meta-analysis of three RCTs and
one cohort study of preventing reintubation
showed reintubation rate was not different
between dexamethasone and placebo groups: RR,
0.49; 95% CI, 0.13 to 1.83; chi-square 9.47;
I2=68%; P=0.02 (Figure 4).
We analyzed three subgroups consisting of
that including (i) only RCTs: RR, 0.61; 95% CI, 0.14
to 2.64; chi-square 8.15; I2=75%; P=0.02 (Figure
5A), (ii) only high risk pediatric patients: RR, 0.09;
95% CI, 0.01 to 0.65; chi-square 0.08; I2=0%;
P=0.78 (Figure 5B) and (iii) only low risk pediatric
patients: RR, 0.97; 95% CI, 0.20 to 4.67; chi-square

SELECTIVE OUTCOME REPORTING
All RCTs (Tellez 1991, Anene 1996, Malhotra
2009)26, 27, 29 had low-risk of bias in the domain of
selective reporting.
OTHER POTENTIAL SOURCES OF BIAS
Only one study (Anene 1996)27 had high-risk of
bias because they included patients with
underlying airway anomalies in the study. A funnel
plot was drawn and shown asymmetrical on the
natural logarithm scale of the RR that indicated a
potential publication bias.
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Figure 8. Funnel plot of comparison; dexamethasone versus placebo; outcome: reintubation.

6.03; I2=83%; P=0.01 (Figure.5C), subgroup (i)
and (iii) showed were no differences between
dexamethasone and placebo groups in the
reintubation rate, but subgroup (ii) showed
significantly lower reintubation rate in
dexamethasone group.

including (i) only RCTs: RR, 0.62; 95% CI, 0.46 to
0.85; chi-square 1.17; I2=0%; P=0.56, (ii) only
high risk pediatric patients : RR, 0.42; 95% CI, 0.27
to 0.66; chi-square 2.17; I2=54%; P=0.14 and (iii)
only low risk pediatric patients : RR, 0.71; 95% CI,
0.46 to 1.11; chi-square 0.00; I2=0%; P=0.95
(Figure 7), subgroup (i) and (ii) showed
significantly lower incidence rate of postextubation
stridor in dexamethasone group, but subgroup (iii)
showed incidence rate of postextubation stridor
was not different between dexamethasone and
placebo groups. A funnel plot was drawn and
shown asymmetrical on the natural logarithm scale
of the RR that indicated a potential publication
bias. However, the number of studies were to few
to assessed the bias (Figure 8).

SECONDARY OUTCOME
The secondary outcome was postextubation stridor.
The meta-analysis of three RCTs and one cohort
study showed statistically significant lower
incidence rate of postextubation stridor in
dexamethasone group when compared with
placebo group: RR, 0.57; 95% CI, 0.41 to 0.78; chisquare 3.02; I2=1%; P=0.39 (Figure 6). We also
analyzed three subgroups consisting of that
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STRENGTH AND LIMITATION OF THE REVIEW
We used intensive search strategies and
independently evaluated several hundred relevant
studies and all of the included studies were
precisely assessed quality and bias using the
standard assessment tools for each study, and the
results showed all of them were high quality with
low risk of bias. In limitations, the conclusion of this
study was based on 336 patients, high
heterogeneity of included studies and possible
publication bias. A randomized controlled trial with
a larger number of participants is suggested for
stronger evidence to support the effect of
dexamethasone to prevent reintubation and
postextubation stridor.

postextubation stridor, which were similar to
previous reviews. The primary outcome was that
dexamethasone did not prevent reintubation in
intubated children, which were similar to the
results of all previous reviews.24,31 Although such
results had no benefit, but our subgroup analysis
showed dexamethasone was effective on
prevention of reintubation in high-risk pediatric
patients who had airway anomalies or history of the
previous reintubation, and this conclusion was
similar to the Cochrane systematic review in
2009,24 however, this subgroup analysis was based
on only one RCT and one cohort study that was
different from subgroup of high-risk pediatric
patients in the Cochrane review, which was based
on only one RCT.24,27
For the secondary outcome, our results
were similar to previous reviews that showed
dexamethasone was effective for postextubation
stridor prevention in children.24,31 In addition to
previous reviews, we also studied the effect of
dexamethasone on the prevention of
postextubation stridor in low-risk pediatric patients
who did not have airway anomalies or history of the
previous reintubation, and the meta-analysis of this
subgroup showed dexamethasone had no benefit
in preventing postextubation stridor in low risk
pediatric patients.

COMPARISON WITH OTHER STUDIES
In our systematic review, one RCT and one cohort
study were added from the Cochrane systematic
review in 2009 and we included only children aged
4 weeks to 18 years which is different from the
systematic review in 2001.24,28-29,31 Our primary
and secondary outcomes were reintubation and

CONCLUSION AND IMPLICATION
Dexamethasone did not prevent reintubation in
children. However, this conclusion was based on
336 patients, high heterogeneity of included
studies and possible publication bias. A larger
randomized controlled trial is suggested for better
estimation of the association.

DISCUSSION
This systematic review demonstrated that
dexamethasone was not effective on prevention of
reintubation but effective on prevention of
postextubation stridor in intubated children. The
meta-analysis of all subgroups demonstrated in a
similar way, except the subgroup analysis of highrisk pediatric patients who had airway anomalies or
previous reintubation showed dexamethasone was
effective on prevention of both reintubation and
postextubation stridor.
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