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Our journal is  an opened access international journal devoted to  peer-reviewed 
contributions  dealing with clinical medicine and medical education from experimental to 
clinical aspects. Our journal publishes only high quality research, review and other types of 
original articles, technical and clinical reports  every two months. Reviews  of various  global 
and Asian aspects will be solicited. Innovation or epidemiological aspects  as well  as  health 
system research will be addressed. Rigorous systematic review and neglected tropical 
diseases are our priority
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• are open access peer-reviewed journal 
• 100% check for plagiarism using “turnitin”
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• publish only English articles
• publish every 2 months
• request all submitted manuscripts to be provided to with documents 
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• request all original database to be submitted with every manuscript
• request all submitted randomized controlled trial study to be presented with 

Clinical Trial Registry Number
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Welcome. This is our second issue of this year, our 43 cherished years.  We  still have many interesting 
articles as usual.  In this issue, you will learn about the  delayed time  in the hospital and the outcomes 
of treatment in those  with acute  stroke. Our first article will  tell you that some fragments  of time are 
so precious.  The second article proved the hypothesis that showed the  association between sites  of 
cord insertion and preeclampsia in pregnant mothers. A systematic review from the medical students 
is  also what you can expect from us. You will know more about the two  options  for treating plantar 
warts  which are nicely presented in the  third article. And the last is  the  rare  presentation of 
chromoblastomycosis in our case report section. So far, enjoy!

Thammasorn Jeeraaumponwat, M.D., Ph.D.
Editor-in-Chief of The Clinical Academia
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T h e  C l i n i c a l  A c a d e m i a

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.

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.

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).

ix
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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

T h e  C l i n i c a l  A c a d e m i 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.

     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 

according to the principles of the 
Declaration of Helsinki should be included.
  i. Selection and Description of 
Participants
Clear l y desc r ibe the se lec t ion o f 
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 
data for these and other relevant 
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.

 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 
and address in parentheses ) , and 
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.

T h e  C l i n i c a l  A c a d e m i a
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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.

     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, 

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 unqualif ied 
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.

T h e  C l i n i c a l  A c a d e m i a
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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.
 A v o i d c i t i n g a “ p e r s o n a l 
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 
t o t h e s t y l e u s e d f o r M E D L I N E 
(www.ncb i .n lm.n ih .gov/n lmcata log/
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) Recommendat ions for the 
C o n d u c t , R e p o r t i n g , E d i t i n g a n d 
Publication of Scholarly Work in Medical 
Journals: Sample References webpage and 
detailed in the

T h e  C l i n i c a l  A c a d e m i a
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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.

     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 
h e a d i n g . E x p l a i n a l l n o n s t a n d a rd 
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.

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.

 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 
p h o t o g r a p h e d , o r s u b m i t t e d a s 
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 
presentat ions . T i t les and deta i led 
explanations belong in the legends—not on 
the illustrations themselves.

T h e  C l i n i c a l  A c a d e m i a
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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 
copyr ight ho lder to reproduce 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 
il lustrations. 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 
for report ing hematologic, c l in ical 
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 
nonstandard abbrev iat ions can be 
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.

T h e  C l i n i c a l  A c a d e m i a
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OBJECTIVE
To determine the time intervals at the Emergency Department (ED) resulting in delayed thrombolytic therapy.

METHODS
This was  a cross-sectional analytical study including 268 stroke fast track patients  who admitted at ED of Khon Kaen 
Hospital, Thailand. Period of time for each patient was  assessed before received thrombolytic drug. Door to needle 
(DTN) time  more than 60 minutes  was  considered a delayed treatment. Time intervals that impact DTN time  and 
accuracy of prediction were analyzed.

RESULTS
Of 88 with thrombolysis  administration, there  were 51 patients in the delayed group and 37 patients  in the  non-
delayed group. The  median DTN time was 75 minutes (interquartile range  (IQR), 68 to 84) in the delayed group and 
55 (IQR, 48 to  58)  minutes  in the non-delayed group. Final test to needle (FTN) time  was the time interval that 
affected delayed treatment (adjusted odds ratio, 2.63; 95% confidence interval [CI], 1.33 to  5.13; P=0.005)  and 
FTN time  34 minutes or longer had prognostic performance 90.4% (95% CI, 84.2 to 96.5),  sensitivity 76.5% (95% 
CI, 62.5 to 87.2) and specificity 94.6% (95% CI, 81.8 to 99.3) to predict delayed thrombolysis administration.

CONCLUSION
In adults with acute ischemic stroke, FTN 34 minutes  or longer was associated with the delay in thrombolysis 
administration.

ORIGINAL ARTICLE BY

Narudee Srisang, M.D.
Department of Emergency Medicine, Khon Kaen Hospital, Thailand

Accepted: January 2019
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I N T R O D U C T I O N
Stroke is  the second cause  of death in the 
population over the  age of 60 years worldwide, 
people around the  world die  each year of stroke 
about 6 million people, and about 5 million people 
are permanent disabilities.1 Its standard and the 
most acceptable  treatment is  thrombolytic therapy, 
starting drug early and within 4.5 hours  since  the 
onset of symptoms can improve outcome.2-5  
American Stroke  Association has  set the  time  frame 
of various processes  as follows: the patients should 
receive  a brain imaging within 25 minutes, 
interpreted by a specialist within 45 minutes and 
received thrombolytic drug within 60 minutes.6 

However, it is  still found that most patients with 
acute  ischemic stroke  still  do not receive the drug 
within the  specified time.7,8 There are studies 
regarding factor associated with an in-hospital 
delay in intravenous  thrombolysis for acute 
ischemic stroke that focused on patient and 
hospital characteristics.9-13 There is, however, 
limited study about time  intervals before receiving 
the  drug.  Therefore, this study aimed to determine 
the  time factors and treatment process  for patients 
with acute ischemic stroke within the  Emergency 
Department (ED)  resulting in the  delayed 
thrombolytic drug.

M E T H O D S

PATIENTS AND OVERSIGHT 
From January through December 2017, the  cross-
sectional analytical study was  conducted at the ED, 
Khon Kaen Hospital, Thailand. All patients who 

presented with clinical signs of acute ischemic 
stroke which consists of slurred speech, arm 
weakness, face  drooping, one or the other with 
symptoms, not more  than 3 hours  (stroke  fast track, 
SFT)  and 18 to  80 of age were  eligible  for the 
study. Criteria for exclusion were  the  duration of 
onset of symptom until receiving the thrombolytic 
drug was more than 270 minutes  (4.5 hours) and 
incomplete time record data. The study was 
approved by the research ethics  board of Khon 
Kaen Hospital, it was  designed by the  author and 
no  industry support or funding. The results were 
collected and analyzed by the author, who vouch for 
the data.
 
IN-HOSPITAL STROKE FAST TRACK PROTOCOL
The  processes  when the stroke  fast track patients 
arrived at the ED included an assessment by an 
emergency physician, informing the neurologist, 
sending the blood to test in laboratory 
examination, using brain imaging for the diagnosis 
of brain ischemia. The indicat ions and 
contraindications  were considered for giving 
thrombolytic drug and requesting consent from 
patients and relatives.

VARIABLES
The  patient characteristics  including age, sex, 
medical history i .e . , d iabetes mel l i tus, 
hypertension, dyslipidaemia, atrial fibrillation, prior 
stroke, current smoking and heavy drinking, 
baseline  variables i.e., systolic blood pressure 
(SBP), diastolic blood pressure (DBP), blood sugar 
and National Institute of Health Stroke  Scale 
(NIHSS); type of presenting including on their 
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Table 1. Characteristics of the patientsTable 1. Characteristics of the patientsTable 1. Characteristics of the patients

Characteristic
Delayed door to needle time  

(n=51)

Non-delayed door to needle time  

(n=37)

Age, median (IQR), years 68 (61-75) 60 (56-73)

Male-no. (%) 32 (62.8) 19 (51.4)

Medical history-no. (%)

          Diabetes mellitus 16 (31.4) 14 (37.8)

          Hypertension 26 (51.0) 21 (56.8)

          Dyslipidemia 5 (9.8) 3 (8.1)

          Atrial fibrillation 9 (17.6) 14 (37.8)

          Hypertension 1 (2.0) 2 (5.4)

          Current smoking 7 (13.8) 2 (5.4)

          Heavy drinking 5 (9.8) 5 (13.5)

Baseline variables, median (IQR)-mmHg

          Systolic blood pressure 159 (139-173) 154 (136-170)

          Diastolic blood pressure 88 (78-98) 91 (76-103)

          Blood sugar 132 (104-162) 130 (107-161)

          National Institute of Health Stroke Scale 10 (7-14) 12 (8-16)

Type of presenting -no. (%)

          On their own 6 (11.8) 4 (10.8)

          Emergency Medical Service 8 (15.7) 7 (18.9)

          Referred from other hospitals 37 (72.5) 26 (70.3)

Working day -no. (%) 33 (62.8) 24 (64.9)

Time of presenting -no. (%)

          8.00-16.00 29 (56.9) 27 (73.0)

          16.00-24.00 18 (35.3) 10 (27.0)

          00.00-8.00 4 (7.8) 0 (0.0)
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Table 2. Treatment outcomesTable 2. Treatment outcomesTable 2. Treatment outcomes

Outcome

Delayed door 

to needle 

time 

(n=51)

Non-delayed 

door to 

needle time  

(n=37)

Intracerebral hemorrhage-no. (%) 4 (7.8) 9 (24.3)

Brain herniation -no. (%) 11 (21.6) 8 (21.6)

Craniectomy -no. (%) 4 (7.8) 2 (5.4)

Death -no. (%) 6 (11.8) 5 (13.5)

own, Emergency Medical Service  (EMS), refer; day 
and time of presenting; outcome including 
intracerebral hemorrhage, brain herniation, 
undergo craniectomy and dead were analyzed.
 The time from symptom onset to 
administration of the thrombolytic drug was 
divided into the  following intervals: the  duration 
from the symptom onset to ED (onset to door, 
OTD), the duration from arrival at ED to evaluation 
by doctor (door to  evaluation, DTE), the period from 
the  arrival at ED until the blood was  sent for 
laboratory examination (door to laboratory, DTL), 
the  period from the  arrival at the ED until receiving 
computerized brain tomography (door to imaging, 
DTI), the final examination completed (laboratory 
blood test or brain imaging results)  until receiving 
thrombolytic drug (final test to needle, FTN), the 
duration of the occurrence  of symptom until 
receiving thrombolytic drug (onset to needle, OTN) 
and the time since  arriving at the ED until receiving 
a thrombolytic drug (door to needle, DTN). 

STATISTICAL ANALYSIS
All calculations were performed using STATA 11.0 
software. All analyses  were based on comparison 

Figure 1. Door to needle times compare between 
delayed and not delayed group.

between the  delayed DTN (>60 minutes)  and non-
delayed DTN. Quantitative  variables  were presented 
as  median and interquartile ranges (IQR). Mann-
Whitney U test was used to  compare median 
between two groups. Binary logistic regression was 
used to  identify  the variables  impacting DTN time. 
The  factors  that showed significant results in 
univariate  analysis were included in the 
multivariate analysis, P≤0.05 was considered 
statistically significant to  estimate the  crude odds 
ratios (COR), adjusted odds ratios (AOR) and 95% 
confidence  interval (CI).  The accuracy,  sensitivity, 
specificity  with 95%CI were also  analyzed using the 
receiver operating characteristic (ROC)  curve  to find 
the best cut-off points of the time interval.

R E S U L T S
There were 1,129 patients with acute ischemic 
stroke, 268 patients were  in stroke fast track 
patients  and 88 patients received thrombolytic 
drugs within 270 minutes; 51 in the  delayed group 
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Table 3. Times intervals Table 3. Times intervals Table 3. Times intervals Table 3. Times intervals 

Time interval-min
Delayed door to needle 

time (n=51)

Non-delayed door to 

needle time  (n=37)

P Value

Median (IQR)Median (IQR)

Onset to door 120 (85-155) 157 (120-189) 0.002

Door to evaluation 2 (0-7) 2 (0-5) 0.734

Door to laboratory 9 (5-14) 9 (7-11) 0.855

Door to imaging 24 (18-29) 20 (17-22) 0.024

Final test to needle 37 (34-46) 22 (15-25) <0.001

Door to needle 75 (68-84) 55 (48-58) <0.001

Onset to needle 202 (165-225) 213 (175-242) 0.323

Figure 2. Receiver operating characteristic (ROC) curve 
for final test to needle (FTN) time ability to predict the 
delay in thrombolysis administration

and 37 in the non-delayed group. The 
characteristics of these  88 patients are shown in 
Table  1. Most of them were  male with a median age 
of more than sixty years  old. Generally, their 
characteristics were similar. 
 The  number of patients  with intracerebral 
hemorrhage after thrombolysis  administration 

were more  in the non-delayed group (Table 2). 
There were  a similar numbers of death in both 
groups, a l l o f them died f rom severe 
sepsis.  
 From the analyzing of various time factors  
comparing between the  delayed and non-delayed 
group, it was  found that the former tended to have 
shorter OTD (P=0.002)  but longer DTI (P=0.024), 
longer FTN (P<0.001), and longer DTN (P<0.001) 
(Table 3). 
 From Table 4, it was found that longer OTD, 
DTI, and FTN were associated with the delay in 
thrombolysis administration (COR, 0.88; 95% CI, 
0.77 to1.00, P=0.043; COR, 1.07; 95% CI, 1.01 
to1.13, P=0.023; and COR, 1.22; 95% CI, 1.12 
to1.33, P<0.001, respectively)  from the univariable 
analysis. However, when the  three  periods were 
included in the binary logistic regression, it was 
found that only FTN was significantly associated 
with the delay in thrombolysis  administration 
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(AOR, 2.63; 95% CI, 1.33 to  5.18, P=0.005)  while 
OTD and DTI were not.
 When bringing the  FTN period to 
computing the ROC curve, it was found that the 
duration from 34 minutes  or more had prognostic 
performance  90.4% (95% CI, 84.2 to 96.5), 
sensitivity 76.5% (95% CI, 62.5 to 87.2)  and 
specificity  94.6% (95% CI, 81.8 to 99.3)  to predict 
the delay in thrombolysis administration (Figure 2).

D I S C U S S I O N

In acute ischemic stroke patients with indications 
for treatment and no contraindications  for the 
thrombolytic drug, the faster treatment indicate  the 
b e t t e r r e s p o n s e  a n d t h e  r e d u c t i o n o f 
complications. The present study found that the 
median DTN period was longer in the  delayed 
group, although OTD period was shorter in the 
delayed group. This might be  less eagerness  for 
those coming early in the present study. 
 In the  present study, FTN was the only 
factor found to be associated with the delay in 
thrombolysis administration. This might be due to 
the  fact that this  period is the time of the  decision 
to consider the  treatment which consists  of several 
sub-processes, such as neurologist consultation, 

giving information and requesting consent from 
patients and relatives before  prescribing the 
treatment. These  findings were similar to that of the 
previous cohort study from China in 2015 with 202 
patients  with acute ischemic stroke, from the linear 
regression it found that the  time  interval of FTN 
greater than or equal to 30 minutes was  associated 
the  delay in thrombolysis administration due to  the 
decision process  of patients and relatives being 
concerned about complications from treatment and 
high drug prices.14

 However, one retrospective  case review 
from the US in 2017 with 487 patients  with acute 
i s c h e m i c s t r o ke  w i t h t h e  t h r o m b o l y s i s 
administration it found that the delay  of 
thrombolysis administration was associated with 
the  delayed imaging.15 Moreover, it also found that 
DTI more  than 25 minutes  was found in about half 
of the  patients.15  Nonetheless, no study has  been 
made to describe the appropriate  time of FTN for 
prompt thrombolysis administration. 
  The  limitation of the  present study 
included its  retrospective  in nature. Thus, potential 
several sub-processes  causes of the delayed FTN 
were unable to unretrievable.  Therefore, the 
further study should focus  on the process  in the FTN 
period such as  a final test to doctor decision, final 

Table 4. The association between time intervals and the delay in thrombolysis administration.Table 4. The association between time intervals and the delay in thrombolysis administration.Table 4. The association between time intervals and the delay in thrombolysis administration.

Variables
Crude odds ratio

 (95% confidence interval)

Adjusted odds ratio 

(95% confidence interval)

Onset to door-min 0.88 (0.77-1.00) 0.98 (0.95-1.02)

Door to imaging-min 1.07 (1.01-1.13) 0.93 (0.69-1.25)

Final test to needle-min 1.22 (1.12-1.33) 2.63 (1.33-5.18)
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test to the patients' and relatives' decision, final 
test to drug preparation. It will determine the 
specific time  interval that causes  the delay in 
thrombolysis administration. This  study was done 
in the only one tertiary hospital with the availability 
of support systems of diagnosis  and treatment. 
Degree of generalization is, hence, limited

    In conclusion, the FTN period of less than 34 
minutes  was associated with prompt thrombolytic 
administration. Further research with a larger 
sample  and prospective  in nature to  confirm our 
findings  is needed. Detail of sub-process of FTN 
should be  verified for a better understanding of our 
care delivery. 

This study can be  accomplished with  information from the  Computer Center of Khon Kaen Hospital. Thank you to all emergency physicians  who 
provided the  opportunity and time  to  conduct research. I would  like  to  thank  Ms. Sri La  Wong, who  helped to  find information  and  deliver 
relevant documents, and research staff at Khon Kaen Hospital for making this research work as smooth as possible.
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OBJECTIVE
To ascertain the association between placental sites and the development of preeclampsia. 

METHODS
We  conducted a retrospective cohort study of 1,080 singleton pregnant women with spontaneous delivery 
from May 2014 to January 2016 at Khon Kaen Hospital, Thailand comparing the development of preeclampsia 
between the  lateral placental site  and central placental site. The primary outcome was  developing 
preeclampsia. The secondary outcomes were  placental abruption, postpartum hemorrhage, preterm labor, 
intrauterine fetal death, low birth weight, macrosomia, APGAR score, birth weight, and placental weight.  

RESULTS
A total of 1,080 records of singleton pregnant women were reviewed (257 in the lateral placental site  group 
and 823 in the central placental site group). There  was  no significant difference  between the  two groups in the 
rate of developing preeclampsia; 24 pregnant women (9.3%) in former group and 60 pregnant women (7.3%) 
in later group (adjusted odds ratio [AOR], 0.67 95% confidence  interval [CI], 0.39 to 1.16; P=0.151). 
Furthermore, there  was  no difference regarding placental abruption, postpartum hemorrhage, preterm labor, 
intrauterine fetal death, low birth weight, macrosomia, APGAR score, birth weight, and placental weight.

CONCLUSION
In singleton pregnant women with spontaneous delivery, we found no association between placental sites and 
developing preeclampsia.

ORIGINAL ARTICLE BY

Atiwat Unpikool1, M.D.; Chayamak Sareeborvornthanasak 2, M.D.; 
Sutida Sonbankoh3, M.D.
1Roi Et Hospital, Thailand; 2Khon Kaen Hospital, Thailand; 
3Khon Kaen Hospital, Thailand.

OR
IG

IN
AL

 AR
TIC
LE

mailto:chuth.pp@gmail.com
mailto:chuth.pp@gmail.com


T h e  C l i n i c a l  A c a d e m i a

I N T R O D U C T I O N
Preeclampsia was found approximately 5% of 
pregnancies worldwide in 2013 and was  the result 
of nearly 10% of maternal death in Asia in 2006.1-2 
The  abnormalities  in the placental vasculature 
d e v e l o p m e n t c a n r e s u l t i n p l a c e n t a l 
underperfusion and may lead to release of 
circulating antiangiogenic and other substances 
that can cause maternal systemic endothelial 
dysfunction, resulting in hypertension, proteinuria, 
and the other clinical manifestations.3-7 The lateral 
placental site  of the  placenta may be  a risk factor of 
abnormal placental blood flow leading to the 
development of preeclampsia.7-10 Thus, the  uterine 
artery Doppler is  used as a reliable  predictor for 
preeclampsia.11-14

     There  are  many studies demonstrate the 
association between placental sites  and 
preeclampsia but they are  still  controversy, for 
instance, the  Indian study in 2012 with 150 
pregnant women stated that females  with lateral 
placental site  were  associated with five-time higher 
rate of preeclampsia,15 another study from Turkey 
in 2015 with 1,057 patients  also supported the 
findings  that preeclampsia was significantly greater 
in lateral placental site group.16 However,  a prior 
study from Toronto, Canada in 2011 explained that 
the  placental sites did not correlate  with the rate of 
preeclampsia in 796 pregnant women.17 Seeing 
that the associat ion between placental 
implantation and preeclampsia is unclear. Hence, 
we conducted a retrospective cohort study to 
ascertain the association between placental sites 
and the development of preeclampsia.

M E T H O D S

STUDY DESIGN
This retrospective cohort study to ascertain the 
association between insertion sites of the placenta 
and the development of preeclampsia was 
conducted at Khon Kaen Hospital, Thailand.

INCLUSION CRITERIA
We  reviewed medical records of singleton pregnant 
women with spontaneous  delivery at the hospital 
from May 2014 to January 2016.

EXCLUSION CRITERIA
All medical records of singleton pregnant women 
with spontaneous delivery indicated using the 
International Classification of Disease  (ICD)  10. We 
recorded the characteristics  consist of maternal 
age, gestational age, body mass index (BMI)  at the 
first prenatal visit,  total weight gain,  gravidity, 
parity, previous abortion, previous preterm 
delivery, number of antenatal care,  gestational 
diabetes, chronic hypertension, mild anemia, male 
infant and congenital anomalies.

EXPOSURE
Placental sites  were classified as a lateral or central 
placental s i te  using the record of the 
transabdominal ultrasonography performed by 
obstetrics and gynecology resident prior to delivery.

OUTCOMES
The  primary maternal outcome  was preeclampsia. 
The  secondary maternal outcomes  were placental 
abruption and postpartum hemorrhage. The 
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secondary neonatal outcomes were preterm labor, 
intrauterine fetal death, low birth weight, 
macrosomia, APGAR score, birth weight, and 
placental weight.  

STATISTICAL ANALYSIS
We  used descriptive statistics to  summarize 
characteristics of pregnancy in each group. We used 
number and percent for a categorical variable, 
mean and standard deviation (SD) for normally 
distributed continuous variables, the median and 
interquartile range for non-normally distributed 
continuous variables.  For inferential statistics, 
categorical variables are compared using a chi-
square test. We used student t-test for comparing 

normally distributed continuous variables  and used 
the  Mann-Whitney test for comparing non-normally 
distributed continuous variables. Event rate  of 
primary and secondary outcomes between the  two 
groups was  analyzed regarding relative risk. Later, 
the  adjusted odds ratio  from logistic regression 
analysis and used to identify the  relationship 
between exposure and outcomes of the study.

R E S U L T S

CHARACTERISTICS OF THE PREGNANT WOMAN
From May 2014 to January 2016, the  medical 
records  of 5,045 singleton pregnant women with 
spontaneous delivery at Khon Kaen Hospital were 

Figure 1. Represents inclusion and exclusion journal in this systematic review

5045 Pregnant women with 
singleton pregnancy admitted from May 

2014 to January 2016

823 Were included in the analysis257 Were included in the analysis

1080 Pregnant women were accessed

1080 Pregnant women were accessed

257 Were lateral placental site deliveries 823 Were central placental site deliveries
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reviewed. 3,965 of them were excluded because 
the  data of placental sites  were not available. Thus, 
1,080 medical records of women were  included in 
the analysis (Figure 1.).
     For maternal characteristics, most of the  women 
were in the first (45.4%) or second pregnancies 
(32.6%). Most of them had no history of abortion 
(81.8%) and no history of preterm (97.2%). 
Approximately 85% of them had more  than 4 times 
for antenatal care. A relatively low proportion of 
them had gestational diabetes mellitus  (5.6%), 
chronic hypertension (2.3%)  and mild anemia 
(22.0%). The median age of singleton pregnant 
women was  24.9 years (IQR, 20.1 to  30.3)  and their 
median gestational age at the  time  of delivery was 
266.0 days (IQR, 252.0 to  278.8). Their median 
BMI at the first prenatal visit was 20.9 kg/m2 (IQR, 
18.6 to 24.6). The median total weight gain was 
12.4 kg (IQR, 9.0 to 16.0).    For neonatal 
characteristics, a bit more than half were male 
(52.6%) and few were congenital anomalies (0.9%). 
     The characteristics between the two groups with 
lateral placental site  and central placental site  were 
no significant difference  regarding gravidity 
(P=0.943), parity (P>0.999), proportion with 
history of abortion (P=0.201),  number of antenatal 
care (P=0.845), proportion of gestational diabetes 
(P=0.893), proportion of chronic hypertension 
(P=0.330), proportion of mild anemia (P=0.867), 
proportion of male infant (P=0.500), proportion of 
congenital anomalies (P=0.303), age (P=0.956), 
gestational age  (P=0.347)  and total weight gain 
(P=0.871). Nevertheless, the  former group had 
higher BMI at the first prenatal visit (P=0.044) and 
lower history of previous preterm delivery 
(P=0.010) (Table 1.).

STUDY OUTCOMES
Preeclampsia was diagnosed in 84 pregnancy. 
Comparing between the  group with the  lateral 
placental site  and those with the central placental 
site, there  was no significant difference  between 
the  two groups in developing preeclampsia (9.3% 
vs  7.3%; RR 1.28, 95% CI, 0.81 to 2.01; P=0.285) 
(Table  2.). Moreover, there were  not different 
regarding placental abruption, postpartum 
hemorrhage, preterm labor, intrauterine fetal 
death, low birth weight, macrosomia, APGAR score, 
birth weight, and placental weight. 

FACTOR PREDICTING PREECLAMPSIA
From the logistic regression analysis, the lateral 
placental site did not associate  with developing 
preeclampsia (AOR 0.67; 95% CI, 0.39 to 1.16; 
P=0.151). The factors  significantly increased the 
rate of developing preeclampsia were BMI at the 
first prenatal visit (AOR 1.15; 95% CI, 1.10 to 1.21; 
P<0.001)  and total body weight gain (AOR 1.08; 
95% CI, 1.03 to  1.12; P<0.001). Other factors 
including gravidity,  parity, previous  abortion, 
previous preterm delivery,  number of antenatal 
care, gestational diabetes, chronic hypertension, 
mild anemia, male infant, congenital anomalies, 
maternal age, and gestational age  were not 
associated with developing preeclampsia (Table 3.).

D I S C U S S I O N

PRINCIPAL FINDINGS
In the  present study, we  found the rate of 
developing preeclampsia was no significant 
difference in pregnant women with the lateral 
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Table 1. Characteristics of pregnant womenTable 1. Characteristics of pregnant womenTable 1. Characteristics of pregnant womenTable 1. Characteristics of pregnant women

Characteristic Lateral placental site

N =257 (23.8%)

Central placental site

N =823 (76.2%)

P value

Maternal

Gravidity-no. (%) 0.943

          1 115 (44.7) 375 (45.6)

          2 86 (33.5) 266 (32.3)

          >3 56 (21.8) 182 (22.1)

PARITY-no. (%) >0.999

          0 138 (53.7) 440 (53.5)

          1 82 (31.9) 264 (32.1)

          2 30 (11.7) 96 (11.7)

          >3 7 (2.7) 23 (2.8)

Previous abortion-no. (%) 0.201

          0 207 (80.5) 676 (82.1)

          1 48 (18.7) 125 (15.2)

          2 2 (0.8) 20 (2.4)

         > 3 0 2 (0.2)

Previous preterm delivery-no. (%) 0.010

         0 243 (94.6) 807 (98.1)

         1 12 (4.7) 14 (1.7)

         2 2 (0.8) 2 (0.2)

Antenatal care 4 visits-no. (%) 38 (14.8) 128 (15.6) 0.766

Gestational diabetes-no. (%) 14 (5.7) 47 (5.9) 0.893

Chronic hypertension-no. (%) 8 (3.1) 17 (2.1) 0.330

Mild anemia-no. (%) 59 (23.9) 179 (23.4) 0.867

Maternal age-yr 0.956

          Median 24.9 24.8

          Interquartile range 20.0-30.6 20.3-30.3
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Table 1. Characteristics of pregnant womenTable 1. Characteristics of pregnant womenTable 1. Characteristics of pregnant womenTable 1. Characteristics of pregnant women

Gestational age-day 0.347

      Median 266.0 266.0

      Interquartile range 252.0-279.0 251.0-278.0

BMI at the first prenatal visit-kg/m2 0.044

      Median 22.4 20.8

      Interquartile range 19.0-25.4 18.5-24.1

Total weight gain -kg 0.871

      Median 12.8 12.2

      Interquartile range 9.0-16.0 9.0-16.2

Neonatal

Male infant-no. (%) 140 (54.5) 428 (52.1) 0.500

Congenital anomalies -no. (%) 1 (0.4) 9 (1.1) 0.303
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placental site  as  compared to those with the central 
placental site. There was also no  significant 
difference in the  rate  of placental abruption, 
postpartum hemorrhage, preterm labor, 
intrauterine fetal death, low birth weight, 
macrosomia, and APGAR score below 7. The 
neonatal birth weight and placental weight were 
also  similar between the  two groups. However, 
high BMI at the first prenatal visit and high total 
body weight gain significantly increased the rate of 
developing preeclampsia. 

STRENGTHS AND LIMITATIONS OF THE STUDY
This is  the largest study to ascertain the  association 
between placental sites  and developing 
preeclampsia. The  current study also has numerous 
strengths. We included medical records  of all 
singleton pregnancy to reduce  selection bias.  All 

records  were carefully reviewed and verified for 
missing data. We  also double-entered data to 
reduce  data collection error. From our findings, 
both groups  of placental sites also  had similar 
characteristics. However, our study has  some 
limitations. absence  of the  data regarding placental 
sites  was high. Recall bias  is inevitable  for instance 
data regarding weight before  pregnancy. Our study 
was  based on data from singleton pregnancy 
without thyrotoxicosis, previous  cesarean section or 
uterine anomaly. Generalizability of our findings 
beyond these groups was then limited.

COMPARISON OF THE OTHER STUDIES
In our study, we  found that the lateral placental site 
and the central placental site had no statistically 
significant difference in developing preeclampsia 
similar to the previous retrospective  cohort study by 
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Table 2. The primary and the secondary outcomesTable 2. The primary and the secondary outcomesTable 2. The primary and the secondary outcomesTable 2. The primary and the secondary outcomesTable 2. The primary and the secondary outcomes

Outcomes Lateral placental site

N =257

Central placental site

N =823

Relative risk

(95% confidence 

interval)

P value

Maternal outcomes

Preeclampsia-no. (%) 24 (9.3) 60 (7.3) 1.28 (0.81-2.01) 0.285

Placental abruption-no. (%) 0 4 (0.5) 0 0.578

Postpartum hemorrhage-no. (%) 3 (1.2) 11 (1.3) 0.87 (0.25-3.11) 0.834

Neonatal outcomes

Preterm labor-no. (%) 92 (35.8) 310 (37.7) 0.95 (0.79-1.14) 0.588

Intrauterine fetal death-no. (%) 2 (0.8) 9 (1.1) 0.71 (0.15-3.27) 0.660

Low birth weight-no. (%) 64 (24.9) 238 (28.9) 0.86 (0.68-1.09) 0.211

Macrosomia-no. (%) 1 (0.4) 10 (1.2) 0.32 (0.04-2.49) 0.475

APGAR score-no. (%)

        At 1 min  <7 points 15 (5.8) 50 (6.1) 0.96 (0.55-1.68) 0.888

        At 5 min <7 points 2 (0.8) 12 (1.5) 0.53 (0.12-2.37) 0.538

        At 10 min <7 points 2 (0.8) 8 (1.0) 0.80 (0.17-3.75) >0.999

Birth weight-g 0.286

        Median 2910.0 2850.0

        Interquartile range 2495.0-3240.0 2420.0-3230.0

Placental weight-g 0.198

        Median 700.0 640.0

        Interquartile range 600.0-700.0 600.0-700.0

Devarajan et al., which showed no association 
between placental sites and perinatal outcomes in 
singleton pregnancy.17 However, one  retrospective 
cohort study, two prospective cohort study, and one 
case-control stated that preeclampsia was 

significantly greater in the lateral placental site.
8-9,15-16  Moreover, the current study mentioned that 
there was no  significant difference in preterm labor 
between the lateral and the central placental site 
group. Although, Seckin et al study also described 
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Table 3. Factors predicting preeclampsiaTable 3. Factors predicting preeclampsiaTable 3. Factors predicting preeclampsiaTable 3. Factors predicting preeclampsiaTable 3. Factors predicting preeclampsia

Factors Crude odds ratio 

(95% confidence interval)

P value Adjusted odds ratio 

(95% confidence interval)

P value

Lateral site of placenta 0.76 (0.47-1.25) 0.286 0.67 (0.39-1.16) 0.151

Gravidity 0.468 0.879

    1 1.00 1.00

    2 0.74 (0.43-1.28) 1.03 (0.29-3.69)

    >= 3 0.72 (0.40-1.29) 1.12 (0.43-3.51)

Parity 0.251 0.496

    0 1.00 1.00

    1 0.74 (0.22-2.54) 0.75 (0.12-4.69)

    2 0.61 (0.17-2.17) 0.43 (0.08-2.25)

   >= 3 1.22 (0.33-4.50) 0.74 (0.16-3.36)

Number of antenatal care =< 4 0.82 (0.46-1.48) 0.511 0.66 (0.27-1.61) 0.758

Gestational diabetes 0.34 (0.17-0.68) 0.002 0.54 (0.24-1.19) 0.126

Chronic hypertension 0.20 (0.08-0.50) 0.001 0.44 (0.16-1.25) 0.125

Mild anemia 2.19 (1.11-4.33) 0.024 1.40 (0.68-2.88) 0.367

Male infant 1.35 (0.86-2.11) 0.194 1.38 (0.84-2.28) 0.203

Maternal age-yr 1.02 (0.99-1.06) 0.155 1.00 (0.95-1.04) 0.881

Gestational age-day 1.00 (0.99-1.01) 0.577 0.99 (0.98-1.00) 0.082

BMI at the first prenatal visit-kg/m2 1.14 (1.09-1.19) 0.000 1.15 (1.10-1.21) <0.001

Total weight gain-kg 1.04 (1.00-1.08) 0.025 1.08 (1.03-1.12) <0.001

that preterm delivery was  higher in the  lateral 
placental site  group.16 This contradiction might be 
the  different characteristics  due  to exclusion criteria 
of high-risk pregnancy and another one was  the 
transabdominal ultrasonography in the second 
trimester and the sites can migrate until 32 weeks.

CONCLUSION AND IMPLICATION
The  present study did not support the  association 
between placental sites  and developing 
preeclampsia in singleton pregnant women. 
Further prospective cohort study with a larger 
sample to confirm our findings is needed. 
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OBJECTIVE
To identify the efficacy of cryotherapy and salicylic acid for treating plantar warts

METHODS
Three independent reviewers systematically searched through electronic databases including Cochrane  library, 
Pubmed, Trip Database  and Scopus. We also sought for additional studies using a hand searching to explore 
other unidentified studies  on the databases  to identify all relevant randomized controlled trials  comparing 
cryotherapy to topical salicylic acid in term of clearance of plantar warts. 

RESULTS
We  identified and included two randomized controlled trials  with 309 participants with plantar warts. The 
clearance of plantar warts  at 3 months was interpreted that using cryotherapy was  no  statistically significant 
difference from using topical salicylic acid (RR 0.94; 95% CI 0.51 to 1.49, fixed-effect model, I2=0)  and at 6 
months (RR 1.07; 95% CI, 0.79 to 1.46, fixed-effect model, I2=0).

CONCLUSION
Clearance of plantar warts  was not different between using cryotherapy and topical salicylic acid at 3 and 6 
months.

ORIGINAL ARTICLE BY

Farpratan Pongpanich 1, M.D.; Thitiphong Chaikasemsakun 2, M.D.; 
Natchaya Boonsarn3, M.D.
1Thonburi Chumphon Hospital, Thailand; 2Chum Phae Hospital, Thailand; 
3Srisaket Hospital, Thailand.

SY
ST

EM
AT

IC
 RE
VI
EW

mailto:chuth.pp@gmail.com
mailto:chuth.pp@gmail.com


T h e  C l i n i c a l  A c a d e m i a

I N T R O D U C T I O N

Plantar warts  are caused by human papillomavirus 
especially type 1, 2, 27, and 57.1-6 About 33% of 
primary schoolchildren have cutaneous  warts  and 
20% have  plantar warts.7 Nearly 90% of them were 
located on pressure points  such as  the  base of 
heels, longitudinal arch, metatarsal arch, or base of 
toes.8 Patients with plantar warts  seek for treatment 
for a variety  of reasons, including discomfort, 
prevented from doing sports, interfering with 
work, bleeding and pain.9-11,24 Treatments  for 
plantar warts  comprise  salicylic acid, trichloroacetic 
acid, topical cidofovir,  cryotherapy, hyperthermia 
therapy, laser, or debridement.12-28

     There were two relevant studies; one  of them 
mentioned that cryotherapy was statistically better 
than salicylic acid in the clearance  of common 
warts.25 However, both studies  described no 
significant difference regarding the clearance of 
plantar warts between the two treatments.24-25 We 
will conduct a systematic review in order to 
compare  the  clearance of plantar warts  of the two 
treatments that might be  clearer with larger sample 
size.

M E T H O D S
SEARCH STRATEGIES
Without language restrictions, three independent 
reviewers  systematically searched through 
electronic databases  including Cochrane  library, 
Pubmed, Trip Database  and Scopus  using the term 
“plantar warts” or “verruca plantaris” together with 
either “cryotherapy” or “salicylic acid”. We applied 

MeSH searching to identify studies on Pubmed and 
Cochrane library. Furthermore, we sought for 
additional studies using a hand searching to 
explore other unidentified studies on the 
databases. All of the procedures  above  were 
described as individually searching by reviewers.

INCLUSION CRITERIA
 STUDY DESIGN
Randomized controlled trial (RCT).

 PARTICIPANTS
Plantar warts

 INTERVENTIONS
Cryotherapy

 COMPARISON
Topical salicylic acid

 OUTCOMES
The clearance of plantar warts

EXCLUSION CRITERIA
We  excluded records that were not be indicated as 
studies, then we removed the  duplicated and 
ongoing studies. The  rest of them were  excluded 
using the  following criteria (i)  studies which plantar 
warts were  not mentioned, (ii)  studies  which 
cryotherapy or salicylic acid were  not indicated or 
were combined with other interventions known as 
treatments for plantar warts. The  three reviewers 
individually identified and agreed to have  two 
relevant studies after the inclusion and exclusion 
criteria to be included in the analysis

55
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QUALITY OF REPORTING AND RISK OF BIAS
We  used Jadad score to assess the quality of the 
included RCT comprising the evaluations of 
randomization, blinding methods and adequate 
description of withdrawals and drop-outs. In 
addition to this,  we used Cochrane risk of bias  to 
present the  risk of bias demonstrated as  random 
sequence generation, allocation concealment, 
blinding of participant and personnel, blinding of 
outcome  assessment, incomplete  outcome data, 

selective reporting and other bias  by classifying 
them to be three  degrees which were low risk, high 
risk, and unclear risk of bias.

DATA EXTRACTION
We  extracted the  data from the included studies 
regarding the author, a number of patients, 
patient’s  age, duration of both treatments, duration 
of studies, interventions described as  strength of 
salicylic acid as well as procedures  of using 

Figure 1. Represents inclusion and exclusion journal in this systematic review
Three numbers in each box are results from each process from each reviewer. 

2,2,2 Studies included in quantitative 
synthesis 

723,718,699 Excluded non-studies

85,106,68 Exclude by “P”
 31,24,57 Exclude by “I”

116,130,125 Total exclude

377,392,389 Duplicated studies

118,132,127 Studies after duplicates 
removed 

2,2,2 Full-text articles assessed for 
eligibility

495,524,516 Studies identified through 
database searching 

1218,1242,1215 Records identified  
through database searching 
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Table 1. Characteristics of 2 studies eligible for inclusionTable 1. Characteristics of 2 studies eligible for inclusionTable 1. Characteristics of 2 studies eligible for inclusionTable 1. Characteristics of 2 studies eligible for inclusionTable 1. Characteristics of 2 studies eligible for inclusionTable 1. Characteristics of 2 studies eligible for inclusionTable 1. Characteristics of 2 studies eligible for inclusion

Studies Trial 

duration

(months)

Number of 

patients with 

plantar warts

Age

(Years)

Intervention Clearance of plantar 

warts at 3 months

 Number of event/

Number in group (%)

Clearance of plantar 

warts at 6 months

Number of event/

Number in group (%)

Cockayne et al 39 229 Median 

range

24.3 

(12.2-75.3)

cryotherapy with liquid 

nitrogen by health care 

professional vs

50% Salicylic acid self-applied 

plantar warts every day. 

Cryotherapy

15/110 (13.6%)

Salicylic acid

17/119 (14.3)

Cryotherapy

33/98 (33.7%)

Salicylic acid

29/95 (30.5%)

Bruggink et al 9 80 Range 

4-79

cryotherapy with liquid 

nitrogen every 2 weeks by 

health care professional vs

40% Salicylic acid self-applied 

plantar warts every day.  

Cryotherapy

11/37 (29.7.%)

Salicylic acid

14/43 (32.6%)

Cryotherapy

18/37 (48.6%)

Salicylic acid

20/42 (47.6%)

cryotherapy and outcomes in term of clearance of 
plantar warts from each study.

DATA ANALYSES
We  calculated and described the  results as  the 
relative risk (RR)  and 95% confidence interval (CI) 
by using Review Manager 5.3 statistical software to 
analyze the clearance of plantar warts  between 
cryotherapy and salicylic acid at 3 and 6 months. 
We  calculated I2 to  show the  heterogeneity among 
studies. Moreover, the results  from a meta-analysis 
of our systematic review were  described by forest 
plot.   We  used fixed-effect models for combining 
data in a meta-analysis. The  publication bias  was 
demonstrated in funnel plots.

R E S U L T S
STUDY CHARACTERISTICS
The  searching results  were totally  identified as 
1218, 1242 and 1215 records  by the reviewers  I, II 
and III, respectively (Figure  1). We identified 494, 
523 and 515 records as studies, which 375, 390 
and 387 of them were  duplicates. There were 119, 
133 and 128 studies  remained after duplicate 
removed. We later excluded 117, 131, 126 studies 
because of being related to  our exclusion criteria. 
The  remaining two trials were  included in the meta-
analysis.24-25 Both studies  were  compared topical 
salicylic acid to cryotherapy in term of clearance  of 
plantar warts. The characteristics of 309 participants 
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with plantar warts  in two RCTs are presented in 
Table 1.

ASSESSING THE QUALITY AND RISK OF BIAS
The  quality of the two studies, Cockayne et al’s 
study and Bruggink et al., 2010’s  study, was 
assessed using Jadad score and Cochrane 
Collaboration’s tool was  used to  assess  risks of 
bias. The  former study had 2 points  from the Jadad 
score  (Table 3) because patients and physicians 
were not blinded and the  dropouts were not 
described clearly at the end of the study. The  later 
study had 3 points  from the Jadad score  because 
the  study lacked only double-blinded method. The 
risk of bias using the tool of both studies  is 
summarised in Figure 2.

 RANDOM SEQUENCE GENERATION
Both studies reported the methods  of random 
sequence. 

 ALLOCATION CONCEALMENT
The  former study reported treatment allocation 
processed by telephoning or accessing a secure 
web randomization program, whereas, the latter 
study used opaque, sealed envelopes  that were 
number based on computerization list delivered by 
an independent statistician.

 BLINDING OF PARTICIPANT AND 
PERSONAL
Both studies were described as high risk of bias 
because the former study was an open trial and the 
later study mentioned those uncured patients in 
the  13th week could switch to other treatments  by 
their own.

 BLINDING OF OUTCOME ASSESSMENT
The  former study evaluated the  clearance  of plantar 
warts using blinded digital photograph assessors 
which were  considered as a low risk of bias. 
Evaluation of clearance of plantar warts of the later 

A B

Figure 2. Risk of bias
Panel A, Risk of biases summary and Panel B, Risk of bias graph
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Table 2. Meta-analysis of clearance of plantar warts comparing cryotherapy to salicylic acid at 3 and 6 months.Table 2. Meta-analysis of clearance of plantar warts comparing cryotherapy to salicylic acid at 3 and 6 months.Table 2. Meta-analysis of clearance of plantar warts comparing cryotherapy to salicylic acid at 3 and 6 months.Table 2. Meta-analysis of clearance of plantar warts comparing cryotherapy to salicylic acid at 3 and 6 months.Table 2. Meta-analysis of clearance of plantar warts comparing cryotherapy to salicylic acid at 3 and 6 months.Table 2. Meta-analysis of clearance of plantar warts comparing cryotherapy to salicylic acid at 3 and 6 months.

Number of event/Number in group (%)Number of event/Number in group (%) Relative risk 95% 

confidence interval

P Value

Cryotherapy Salicylic acid

Clearance of plantar warts 
at 3 months 26/147(17.7) 31/162(19.1) 0.94 0.59-1.49 0.78

Clearance of plantar warts 
at 6 months 51/135(37.8) 49/137(35.8) 1.07 0.78-1.45 0.68

Table 3. Jadad scoreTable 3. Jadad scoreTable 3. Jadad score

Cockayne et al  Bruggink et al 

Was the study described as randomized ? 1 1

Was the method used to generate the sequence of randomization described and was it appropriate? 1 1

Was the study described as double blind ? 0 0

Was the method of double blind described and was it appropriate ? 0 0

Was there a description of withdrawals and dropouts ? 0 1

Score 2 3

study was considered as a high risk of bias because 
they could know the intervention.

 INCOMPLETE OUTCOME DATA
The  former study was a high risk of bias  because 
they describe nothing about missing patients  at 6-
month evaluation. The later study described clearly 
of all missing data which were low risk of bias.

 SELECTIVE REPORTING
Both studies  were low risks of bias because  all 
results were totally reported.

 OTHER POTENTIAL SOURCES OF BIAS
No other sources  of bias  were  mentioned in both 
studies. We described them as low risk of bias.

THE PRIMARY OUTCOME
 THE CLEARANCE AT 3 MONTHS

Comparing cryotherapy to topical salicylic acid, the 
clearance of plantar warts  at 3 months was 
interpreted that using cryotherapy was no 
statistically significant difference from using topical 
salicylic acid (RR 0.94; 95% CI 0.51 to 1.49, fixed-
effect model, I2=0) (Figure 3).
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THE SECONDARY OUTCOME
 THE CLEARANCE AT 6 MONTHS

Comparing cryotherapy to topical salicylic acid, the 
clearance of plantar warts  at 6 months was 
interpreted that using cryotherapy was no 
statistically significant difference from using topical 
salicylic acid (RR 1.07; 95% CI, 0.79 to  1.46, fixed-
effect model, I2=0) (Figure 4).

ADVERSE EFFECT
Bruggink et al., 2010 reported that 62 participants 
had adverse effects. The pain was  reported 84% as 
the  most common side effect of cryotherapy while 
skin irritation was  reported 53% as  the most 
common side  effect of salicylic acid. The other side 
effects were described in the table below. 

PUBLICATION BIAS
The  funnel plots  of clearance of plantar warts  at 3 
and 6 months were not adequately interpreted the 
publication bias because  our systematic review had 
only two RTCs that we  could not detect the 
distribution of the studies properly (Figure 5-6).

D I S C U S S I O N
SUMMARY OF EVIDENCE
In our systematic review, two RCTs were  identified 
with 309 patients with plantar warts were included 
in the analysis and we  found no statistically 
significant difference in clearance of plantar warts 
between cryotherapy and topical salicylic acid at 3 
and 6 months. High homogeneity was  observed. 
Both studies were conducted in patients aged 4 

Figure 3. Forest plot: cryotherapy versus salicylic acid, outcome: 1.1 Clearance of plantar warts at 3 months

Figure 4. Forest plot: cryotherapy versus salicylic acid, outcome: 1.2 Clearance of plantar warts at 6 months
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Figure 6. Funnel plot: cryotherapy versus salicylic acid, 
outcome: 1.2 Clearance of plantar warts in 6 months

years  or older.  Meta-analysis of the adverse  effects 
were not performed as  only one study reported the 
effects  by Bruggink et al., 2010, another study did 
not describe adverse effects  clearly  but only non-
serious effects were mentioned by Cockayne et al. 
In our review, the funnel plots of the outcomes 
were summarised However, we  did not estimate 
publication bias  as  the  number of the included 
studies was too few.

STRENGTH AND LIMITATIONS OF THE REVIEW
To  our knowledge, this is  the  first systematic review 
comparing cryotherapy to  topical salicylic acid in 
the  clearance of plantar warts. We conducted this 
review with the compliance to the  Cochrane 
handbook and Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses  checklist, 
our search was comprehensive, no study likely to 
be  missed. Moreover, I2 was calculated as  0%. Thus, 

Figure 5. Funnel plot: cryotherapy versus salicylic acid, 
outcome: 1.1 Clearance of plantar warts in 3 months

Table 4. Adverse effects reported at 13th week in Bruggink et al., 2010’s study.Table 4. Adverse effects reported at 13th week in Bruggink et al., 2010’s study.Table 4. Adverse effects reported at 13th week in Bruggink et al., 2010’s study.

Type of side effect Cryotherapy (n=37)

Number of patients

Salicylic acid (n=40)

Number of patients 

Pain 31 4

Blistering 16 5

Scarring 1 -

Skin irritation 6 21

Skin pigmentation 3 2

Bleeding after filing - 1

Crust 1 -

Other minor side effect 4 4
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our results  are  reproducible with high confidence 
for generalizability to other settings. 
     Our study had some  limitations. The first 
limitation was  the small number of participants 
because we found only two RCTs  that followed our 
robust inclusion and exclusion criteria. The  quality 
of the two RCTs was varied. Randomization and 
methods were  adequately described in both trials. 
However, the study by Cockayne et al did not 
describe dropouts  after 13th week clearly. Thus, the 
exact outcomes of both benefit and harm were not 
clearly  identified due to  the dropout. The third 
limitation was  the blinding outcome bias as  only 
the  study by Cockayne  et al, the assessors  were 
blinded. The last limitation of our study was 
indicated as no description of double-blinded 
methods as  both physicians and patients obviously 
knew one’s intervention.

COMPARISON TO OTHER STUDIES
In our systematic review, there  was no statistically 
significant difference in clearance of plantar warts 
between cryotherapy and salicylic acid at 3 and 6 
months in patients aged 4 and over. Our findings 
were congruent to  that of two prior studies  that 
compared cryotherapy with salicylic acid plus  lactic 
acid in patients  with plantar warts  and palmar 
warts.23,26 Furthermore, Bruggink et al., 2015 
described no difference  between using cryotherapy 

and monochloroacetic acid in the  clearance  of 
common warts.13 However, KaÇar et al’s  study 
described that salicylic acid plus cantharidin-
podophyllotoxin was better than cryotherapy in the 
clearance of plantar warts.28

     In our opinion, we could not suggest that 
chemical therapies  were superior to  physical 
therapies  by evidence  of referral studies 
mentioned above.23,26,28 Although, one of them 
stated that combined chemical therapy was  better 
than cryotherapy alone but no treatment would be 
indicated as  the most effective  one because the 
proper treatment needed to be considered 
carefully in every single case.

CONCLUSION AND IMPLICATION
There was  no statistically  significant difference 
between cryotherapy and topical salicylic acid in 
the  clearance  of plantar warts  at three  and six 
months. Despite  no difference  between 
cryotherapy and salicylic acid in term of clearance 
of plantar warts, we prefer salicylic acid to 
cryotherapy because of its affordability and 
availability, especially in developing countries. For 
the  further upcoming studies, we suggest a large 
number of participants  and a longer follow-up trial 
evaluate  the differences in term of clearance  of 
plantar warts  as  well as  their recurrence  between 
cryotherapy and topical salicylic acid.
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P R E S E N T A T I O N  O F  T H E  C A S E
A 65-year-old gardener came to the  hospital with pruritic, erythematous indurated plaques and patches on his 
face, trunk, and scrotum for 1 year. He  was treated with topical corticosteroid for eczema before the consultation. A 
skin examination showed ill-defined erythematous  pruritic patches and plaques  with scattered scales and small 
areas of brownish-black dots  on the chest and both axilla. Similar lesions  were seen on the  scrotum, but no 
brownish dots were noted (Figures 1). Other symptoms were unremarkable. 

Table 1: Direct examination under 40x microscopy: Brownish, coin-like yeasts (sclerotic bodies).Table 1: Direct examination under 40x microscopy: Brownish, coin-like yeasts (sclerotic bodies).Table 1: Direct examination under 40x microscopy: Brownish, coin-like yeasts (sclerotic bodies).

Differential diagnosisDifferential diagnosisDifferential diagnosis

Disease Accessible issues Inaccessible issues

Atypical chromoblastomycosis presented 
with generalized eczema-like lesions

Lesions with black dots
Staining from lesions found sclerotic bodies
Non-responsive lesions to steroids
Culture for fungi found Cladosporium spp.

Due to the number of lesions are greater than in classical 
cases.

Eczema
Itching at the lesional areas
The distribution of the rash could be generalized

Non-responsive lesions to steroids. Despite the positions 
of lesions should respond well to it.

Scabies The position of the disease is compatible with 
scabies.

Lesions with black dots
Staining from lesions found sclerotic bodies

Dermatophytosis Itching which is found in patients with 
dermatophyte infection.

Characteristics of lesions without circular characteristics
Lesions with black dots
Staining from lesions found sclerotic bodies

mailto:chuth.pp@gmail.com
mailto:chuth.pp@gmail.com
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Figure 1.Eczematous-like eruptions
Panel A, a lesion on the face; Panel B, a lesion on the chest; Panel C, a scrotal lesion; Panel D, brownish dots from direct 
examination under a microscope from the scaly area on the chest

A B C
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     Direct skin examination under a microscope 
showed brownish, coin-shaped, sclerotic bodies. 
Cladosporium spp. was  identified from a specimen 
culture. The blood biochemistry results  were 
unremarkable. 

CLINICAL DIAGNOSIS
Eczema with id eruption as  the first visit. 
Laboratory data above aiding in forming the 
d e f i n i t e  d i a g n o s i s a s  a t y p i c a l 
chromoblastomycosis  (CMB) presented as 
generalized eczema-like lesions  later due to 
atypical presentations.

T R E A T M E N T  &  D I S C U S S I O N

The  diagnosis of CMB was made based on the 
clinical presentation and mycologic confirmation. 
An oral itraconazole  100 mg once the daily  dosage 
was  initiated. Skin lesions  improved after 4 weeks 
and cleared after 5 months (Figures  2). Mild 

itching persisted at the scrotal area but a KOH 
scraping was  negative for evidence of fungus. CMB 
is  a chronic fungal infection of the  skin and 
subcutaneous tissue  caused by a skin-to-skin 
fungal infection of a specific fungal group that 
occurs in tropical and subtropical areas  around the 
world.1 

 Most cases  affect the  legs, especially the 
feet that are  exposed to infected material. Palms, 
arms  and buttocks are frequently  infected while 
ear, cornea, neck, face, breast, chest and stomach 
are sporadically reported in the literature. 

     The disease  can be presented clinically in 5 
different forms: nodular, tumoral, verrucous, 
plaque  and cicatricial. Our patient may be 
classified as  plaque  type. Normally, the  pathogen 
for CMB is  usually caused by Fonsecaea pedrosoi, 
Phialophora verrucosa, Cladophialophora carrionii.
2  Punkae  Mahaisavariya et al, presented that CMB 
was  caused by C. carrionii and F. compactum and 
responded well with itraconazole orally.3

Figures 2: Improvement of all lesions after 5 months treatment with oral itraconazole 100 mg daily
Panel A, the subsided lesions on the face; Panel B, the subsided lesion on the chest; Panel C, the subsided scrotal lesion.

A B C
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     The  choice  of treatment methods  and the 
success  of treatment depends on the  etiological 
organism, size, extent, and location of the lesion. 
Bonifaz et al. analyzed 52 cases  showing that 
itraconazole therapy can be  applied for extensive 
lesions.2 Mild and moderate forms may be 
successfully cured after 6–12 months. After the 
termination of therapy relapses are  frequent, 
presumably because itraconazole is  fungistatic. In 
the  case of generalized CMB, as with this patient, 
the  treatment is  expected to be prolonged and 
have  possible recurrences.2,4

     There has been no report of patients with 
widespread eczematous-like rashes with neither 

the specific disease nor systemic symptoms as in 
this patient 5,6. The diagnosis requires experienced 
clinical observation. The patient’s profession may 
have relevance to the source of the infection. 

C O N C L U S I O N  O F  T H E  C A S E
This is a rare  atypical case  report of CMB presented 
as generalized eczema-liked lesions  without 
systemic symptoms. The detection of sclerotic 
bodies  on the lesions  helped lead to  the 
diagnosis. Treatment with oral itraconazole  was 
effective. Neither complications nor recurrences 
were found.
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“I shall either find a way or make one”

-Hannibal Barca
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