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Abstract

A introduction

The number of the older adult population and the geriatric patients seeking emergency
has been increasing. The emergency department (ED) is affected by this growing number.
Emergency physicians (EPs) are prepared to take care of patients in the ED. Unfortunately,
some physicians still unfamiliar with taking care of older adult patients. Emergency medicine
(EM) in Thailand was established in 2003 but yet, there is no specific topic about geriatric

emergency medicine in the current EM residency curriculum.

Y Objective
This study aims to explore how GEM knowledge is taught in the Thai EM residency

curriculum and the barriers to teaching GEM.
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A Study design
We developed a web-based survey. We gathered the list of EM residency training
institutions, contacted 22 training sites, and sent out the email with the survey link to the

EM department or EM residency program director. Descriptive analysis was performed.

R Result

We had a 64% (14/22) response rate. Seven institutions were teaching GEM.
The mean time spent on teaching GEM-related knowledge was 4 hours (SD+2.8).
Two (28.6%) institutions had GEM staff. No GEM specialist staff was the main barrier to
teaching GEM-related knowledge. Most (92.9%) thought providing GEM course for EM staffs
will enhance teaching GEM-related topics to EM residents. All participants thought that
GEM-related knowledge is important to EP and thought an online course could enhance

GEM-related knowledge.

A Conclusion

Despite unanimous opinions that GEM-related knowledge is important to EM
residents, teaching GEM-related knowledge is still a novelty in the Thai EM residency
curriculum. The major barrier was a lack of GEM specialists which might be solved
by creating a GEM course for EM staff with setting up a standard course and a regular online
course for the residents. Evaluation after the course and adding GEM-related knowledge

in board examination might enhance interested in the GEM-related knowledge.

A Keywords

Geriatric emergency medicine, Emergency medicine resident, Thailand




Introduction -

The proportion of older adults in
the population has been consistently
increasing compared to other age groups.
The main factors that contribute to this
aging population increase are advancing
medical technologies, early detection and
treatment of diseases, health promotion,
healthy lifestyle trends, as well as decreasing
the birth rate' In 2020, the number of peo-
ple aged 65 years old or more was 727 mil-
lion globally and it is projected to increase
more than double, to 1.5 billion in 2050.”
Given the rising proportion of the geriatric
population, the number of geriatric patients
seeking emergency healthcare is increasing
too. The emergency department (ED) is one
of the departments that is most affected
by a growing number of geriatric patients.>*
The percentage of older adults visit the ED
has been increasing and it is projected that
older adults will represent one-third of the
patients who visit the ED in 2030.° Thailand
is no exception. The data show the number
of the elderly has increased five-fold from
1960 to 2010, representing 8 million people
or 13% of the Thai population. The number
of older adults is projected to be over 20

million (more than 30% of the population)

Thai Journal of ©mergency Medicinew

in 2040." Thailand is projected to have the
highest aging population proportion in the
Association of Southeast Asian Nations
(ASEAN) in 2025.°

Older adults have different physiology
compare with their younger peers. Aging
affects cellular processes and leads to
alteration in cardiovascular, respiratory,
renal and urological, nervous, muscular
and skeletal, endocrine, integumentary,
and gastrointestinal systems.” These
changes make it more difficult in triage,
history taking, physical examination,
diagnosis, treatment decision, medications
prescription, and discharge care planning."
Physicians who work in the ED should have
the knowledge and understand the altered
physiology of geriatric patients. Emergency
physicians (EPs) are prepared to take care
of patients in the ED. Unfortunately, even
though physicians have positive attitudes
towards the care of older adults, some
physicians still express unfamiliarity in
taking care of older adult patients and
thought they lacked of geriatric knowledge
and felt that it was more difficult, time-
consuming, and resource-intensive to take
care of geriatric patients than younger

11-13

patients. Lack of understanding of
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different physiology in older adults can lead
to delayed treatment, improper treatment,
re-admission, increase the length of stay,

h.'*  Furthermore,

and increased deat
medical students, residents, and emergency
medicine (EM) program directors thought
there was not adequate teaching of geriatric
emergency care.”"® In 1986, Jones et al.
mentioned the need to improve geriatric
emergency patient care™ and in 1990, the
Society for Academic Emergency Medicine
(SAEM) created an interdisciplinary Geriatric
Emergency Medicine Task Force to establish
and develop the geriatric emergency
knowledge for the EM residency curriculum
using various modules of learning and
assessment.”%

Emergency medicine in Thailand
was established as a medical specialty
in 2003 with the permission of the Thai
Medical Council.””*® To date, there are 22
emergency medicine training sites including
university hospitals, general hospitals, and
a military hospital.”” The EM residency
curriculum is a 3-year curriculum that aims
to provide the residents with patient care,
medical knowledge and skills, interpersonal
skills and communication, practice-based

learning and improvement, professionalism,

and systems-based practice. There are

18 major systems learning points (See
supplement 1) but there is no specific topic
about geriatric emergency medicine in the
curriculum.” This study aims to be the first
step of developing GEM knowledge in the
Thai EM residency curriculum by exploring
how GEM knowledge is taught in each
training institution as well as the barriers
of teaching GEM to EM residents with the
ultimate aim of improving care for older

adults in the Thai ED in the future.

Study Design and Population

Methodology

We conducted a web-based survey
of the emergency medicine residency
directors. We gathered the list of emergency
medicine residency training institutions
that were listed on the Thai College of
Emergency Medicine website.” From
overall 22 training sites, we contacted
each institution for the contact of the
emergency medicine department or
emergency medicine residency program
director. This study was exempted by
Khon Kaen University ethic committee.
(HE631414)

Survey development

The survey was developed

corresponding to the Emergency Medicine



survey guideline31 by the authors, who
have expertise in survey question design.
We reviewed and adapted the survey
from previous studies about giving geriatric
emergency medicine knowledge.'" > ' 2!
The survey consisted of 23 questions
divided into four parts. Section one of
the survey included questions about the
demographic data of the institution. Since
there are no previous studies about how
GEM-related knowledge was taught in
Thailand, we developed Section two of
the survey to assess the baseline level of
teaching GEM-related knowledge in
responders’ current institutions. The third
section asked about opinions about
GEM-related knowledge, for example, how
important GEM-related knowledge, barriers
to teaching GEM-related knowledge, and
how can we improve teaching GEM-related
knowledge for EM residents. The last
section included open-ended comments.
(See supplement 2). Survey data were
collected and managed by web-based
software. We piloted the survey with
emergency medicine residency directors,
emergency physicians, and geriatric
emergency medicine fellows for a total of
5 people. After the pilot tests, we made

minor edits to the survey to improve
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clarification but there was no major change
in questions or sequences.

Survey Administration

We sent out the email with the
survey link to the potential participants
3 times total, each time was two weeks
apart.

Data analysis

We analyzed the hospitals’ demo-
graphic data, geriatric patients-related
demographic data, institutions’ current
GEM-related knowledge baseline, and
opinions on GEM-related knowledge. The
results were analyzed in a blinded fashion.
We reported questions with discreet answer
choices with descriptive data. For normally
distributed data, we used percentages and
means to display and used medians and

interquartile ranges (IQR) otherwise.

The demographic data displayed

Result

in Table 1. From overall 22 potential
participants, 14 (64%) answered. Participant
ages ranged between 33-44 (Mean=37.6,
SD+3.05), 11(78.6%) were male. Eight
(57.1%) were working at University
hospitals, 5(35.7%) at general hospitals,
and 1(7.1%) at a military hospital.

Emergency visits ranged from 30,000-
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120,000 patients/year. (Mean 66,636, geriatric patients’ volume ranges from
SD+27,495) The annual rate of the 20-70%. (Mean 41%, SD+17)

Table 1 Demographic data

T Y

Age in years (mean+SD) 37.6+3.05
Male 11 (78.6)
Type of hospital

University hospital 8 (57.1)

General hospital 5(35.7)

Military hospital 1(7.1)
Annual emergency visits (mean+SD) 66636+27495
The annual rate of the geriatric patients in percentage 41+17
(mean+SD)

Table 2 GEM-related demographic in current institutions

The current institution is teaching GEM-related knowledge to residents 7 (50)
N =7 (%)

Time spending teaching GEM-related knowledge in hour (mean+SD) 1-10 (4+2.8)
The current institution has GEM physician 2 (28.6)

Who takes responsibility for teaching GEM-related knowledge to
EM residents

EM staffs 4 (57.1)

EM and GEM staffs 1(14.3)

EM staff and geriatricians 1(14.3)

EM and internal medicine staffs 1(14.3)
Appropriateness of an amount of GEM-related topics

Optimized 4 (57.1)

Too few and want to add more 3(42.9)
Has GEM-related knowledge evaluation during resident training 2 (28.6)




Table 2 shows current GEM-related
knowledge teaching in participated in-
stitutions. Half (N=7) of the participants’
institutions taught GEM-related knowledge
to their EM residents. The topics that were
taught in these institutions were general
geriatric emergency, geriatric trauma,
geriatric pre-hospital care, atypical
presentation, pain management, and
addition in other emergency topics.
The range of time spent on teaching
GEM-related knowledge was between
1-10 hours (Mean 4, SD+2.8) in the overall
3-year residency curriculum. There were
two (28.6%) institutions that have GEM staff.
In the institutions that taught GEM-related
knowledge, the responsibility of teaching
GEM-related knowledge to EM residents
was EM staff in four (57.1%) hospitals and
the others were a combination of EM
staffs, GEM staffs, and geriatricians. Four
institutions (57.1%) thought the amount
of GEM-related topics were optimal while
three (42.9%) thought there were too few
and wanted to add more. Two of seven
hospitals that taught GEM-related knowl-
edge the evaluation during resident training.

Table 3 displays opinions about
Geriatric emergency medicine-related

knowledge. Every institution (N=14) thought
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that GEM-related knowledge is important to
EP. Five participants (35.7%) thought GEM
knowledge is as important as compared
to critical care, 3 (21.4%) to pediatric
emergency medicine, 2 (14.3%) to palliative
emergency medicine and resuscitation,
and 1 (7.1%) to emergency ultrasound
and emergency medical services (EMS).
The participants expressed the barriers
of teaching GEM-related knowledge to
residents, the most common barrier was
no GEM specialist staff (N=10, 71.4%), the
next reasons were GEM-related topics are
not interesting (N=2, 14.3%), there was no
consensus about topics that should be
learned by EM residents (N=1, 7.1%) and
no time availability in EM curriculum to
add GEM-related topics. (N=1, 7.1%) Most
(N=13, 92.9%) thought that providing GEM
course for EM staffs will enhance teaching
GEM-related topics to EM residents and all
participants (N=14) thought that an online
course could enhance GEM-related knowl-
edge to EM residents.

From Hogan et al, there are 8 major
geriatric competencies for Emergency
Medicine Residents which are the atypical
presentation of disease, trauma including
falls, cognitive and behavioral disorders,

emergent intervention modifications,
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medication management, transitions of
care, pain management/palliative care,
and the effect of co-morbid conditions.””
We asked the participants to rank from the
most interesting competency that emer-
gency medicine residents should know to
the least interesting one. The participants

thought atypical presentation is the most

interesting topic, followed by medication
management, trauma including falls, the
effect of co-morbid conditions, emergent
intervention modifications, cognitive and
behavioral disorders, pain management/
palliative care, and transitions of care,

respectively. The result shows in Figure 1.

Table 3 Opinions about Geriatric emergency medicine-related knowledge

GEM-related knowledge important to EP

14 (100)

GEM knowledge is as important as compared to

Critical care

Pediatric emergency medicine
Palliative emergency medicine
Resuscitation

Emergency ultrasound

Emergency Medical Services (EMS)

The barrier to teaching GEM-related topic

No GEM specialist staff

GEM-related topics are not interesting

There is no consensus about topics that should be learned by EM

resident

No available period in EM curriculum to add GEM-related topics

Providing GEM course for EM staffs will enhance teaching

GEM-related topics to EM residents

Online course will enhance GEM-related knowledge to

EM residents

10 (71.4)
2(14.3)
1(7.1)
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Table 4 displays comments about GEM-related knowledge teaching for EM residents from

all participants.

Comments

- Setting the clear scope of knowledge that residents need to learn, like as in ATLS and
PHTLS scopes of learning, and creating a standard course focuses on online course
and self-learning for the staffs and residents to learn by themselves will help to
enhance GEM teaching.

- There should be an evaluation by adding geriatric emergency knowledge in the
Emergency board examination.

- Creating regular conferences or online rounding and record for restudying will make
staffs and residents understand how to approach older adult patients and practical
points.

- Palliative care is important too.

- Articles or studies that were created by emergency physicians will make emergency

residents interested in geriatric emergency medicine more.

- There should be a specific bi-annual course for each training year residents (PGY1,
2,3) 1-2 days per course, 6-8 hours a day. The course should be on the weekend so
all the residents can join. Should have the post-course examination and get the
certification required for the Emergency board examination. The objectives of the
course are to make the residents understand how taking care of geriatric patients is
different from the normal population and to prepare the residents for post-graduate

work or further plan to study in geriatric emergency medicine fields.

- Everyone should concern about geriatric knowledge since there will be more and

more people in this population group.

- Creating a course that the physicians can take self-learning and have a certification or

provide a CME score can be a good motivation.

- Providing geriatric emergency knowledge as well as enhancing and create the
emergency system to take care of older adult patients (primary care, EMS, palliative

care) are important to adapt using geriatric emergency knowledge in real-life practice.

11 I
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Most interesting

Atypical presentation

Medication management

Trauma including falls

Effect of co-morbid conditions

Emergent intervention modification

Cognitive and behavioral disorder

Least interesting

Figure 1
by ordering.

Discussion -

Our research shows that GEM-related
knowledge is important to EM residents
and should be taught in the EM residency
curriculum. The demographic showed a
variety in the proportion of the estimated
ED older adult patients, ranged from 20-70%
which is much more than the average
number from previous studies (between
11-24%).>**However, this survey was based
on participant’s estimation.

To date, there has been no specif-
ic topic about geriatric care in the Thai
EM residency curriculum. But half (7) of
the responders’ institutions have started

providing GEM-related knowledge to the

Pain management/Palliative care

Transitions of care

shows interesting topics that should be added to the EM training curriculum

EM residents showed an awareness of
how important taking care of older adult
patients in the ED. These institutions spend
an average of 4+2.8 hours for teaching
GEM-related knowledge which 57.1%
thought was adequate and 42.9% thought
it was inadequate and wanted to add more.
Jones et al. surveyed in 1992 and found
the average hours spent on teaching GEM-
related knowledge was 24.5 hrs. Despite the
significant difference in the number of hours
spent on teaching, more than half (54%)
of our participants also thought their
teaching hours were adequate too."
Hence, evaluation is important to assess

the effectiveness of the educational



program,”* only 2(28.6%) from 7 institutions
that taught GEM-related knowledge
evaluated resident knowledge during
training. The participants suggested having
the evaluation either after the course,
in terms of getting the certificate that will
be required for the completion of the
residency program or add the direct GEM-
related questions in the board examination.

There was a unanimous opinion that
GEM-related knowledge is important to
the EP, which echoed various previous

18193637 However, there are some

articles.
barriers to teaching GEM-related knowledge
to the EM resident, the major one was
no GEM specialist staff in the institution
followed by uninteresting of GEM-related
topics, no consensus on the topics, and
limited in the EM curriculum to add GEM-
related topics. In terms of GEM specialist
staffs, our survey found that there were
only 2 institutions that had GEM EP. The
GEM-related knowledge teaching overall
was the responsibility of mixing between
GEM staffs, EM staffs, geriatricians, and
internal medicine staffs. This information
showed the power of interdisciplinary
teams in education. In the current situation

when Thailand doesn’t have enough GEM

EP, it may be a good solution to have help

13
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in some topics from other specialties that
specialized in geriatric patients, for instance,
internal medicine, psychiatry, or family
medicine.”® Moreover, almost all (92.9%) of
the participants thought that providing GEM
course for EM staffs will enhance teaching
GEM-related topics to EM residents at the
institution level.

Another barrier may be that GEM
is not as interesting as other topics, for
example, critical care or Emergency
Medical Service (EMS), to the EM residents
who tend to prefer exciting, adventurous,
and managing cases with time-limiting.”
Nevertheless, previous studies showed
that providing geriatric education enhances
not only knowledge, care behaviors,
decision-making, but also the attitudes

22,9041 Tharefore,

toward older adults.
adding geriatric knowledge to the curriculum
might enhance residents’ empathy for
geriatric caring and interest in this field.
There were comments about
creating the standard online course or
national bi-annual course for all EM
residents plus regular conferences or
online rounding and record for restudying
will enhance GEM-related knowledge to EM

residents too. However, Hesselink et al.’s

study showed the EM residents’” opinions
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that too frequent hours on geriatric
education limited them from studying other
relevant topics since EM specialty is very
broad.” They also commented that online
course was one-way, theoretically, and
irrelevant to their experience. Another
study in 2019 described the barriers
of teaching GEM-related knowledge to EM
residents including the competing of other
educational demands, the enthusiastic
level for geriatric care, the difficulty of
scheduling program activities within existing
duty hours and rotations, and the teaching
method that does not fit with learners’
needs and preferences.” These barriers
are similar to one of the participants’
opinions that there is no available period
in the EM curriculum to add GEM-related
topics. Therefore, those who are planning
to create an online course should be aware
of these barriers and plan the curriculum
with maximum efficiency and be the least
time-consuming for the residents. Hogan
et al. described 8 major geriatric compe-
tencies that EM residents should learn.”
However, given the limited timeframe in
the EM curriculum, prioritizing the topics
to teach might be important. Our study
findings rank the various topics which may

help educators prioritize topics. Beyond

giving the knowledge to EM residents,
a participant mentioned applying the
knowledge to practice in the real world
by providing the knowledge to other
healthcare personnel and creating a larger
system to take care of older adults. This
would help the graduated resident to
maintain caring for older adult patients
after they graduated which corresponded
with previous studies that mentioned the
importance of a multidisciplinary approach

in taking care of geriatric patients.**

Our study has some limitations. The

Limitations

first one is the response bias. Given the
nature of the educational survey study,
the participants who are interested in
GEM-related knowledge might have a higher
chance of responding more than the ones
who are not. However, our research had
a 64% response rate which is high
compared to other specialist physician
web-based surveys.*” *® Therefore we
assumed that our responders included
both people who were interested in GEM
and those who were not. The second
limitation was because we analyzed the
response in blinded-fashion, we cannot

relate the link of each question to the



others, especially about current teaching
hour and the opinion about how adequate
of current teaching hour in each institution.
Lastly, this study explored the opinions
from the program directors’ side which
might not be related to the point of view
of the EM residents, the major educational
recipients. Further study may have to assess
the EM residents’ opinions to create the
most suitable and effective curriculum for

the EM residents.

Conclusion _

Despite unanimous opinions that
GEM-related knowledge is important to EM
residents, teaching GEM-related knowledge
is still a novelty in the Thai EM residency
curriculum. The major barrier was a lack
of specialists in the GEM field which might
be solved by creating a GEM course for EM
staff with setting up a standard course and
a regular online course for the residents.
Evaluation after the course and adding
GEM-related knowledge in board exam-
ination might enhance interested in the
GEM-related knowledge. However, given
the limited period of learning, designing the
course to maximize benefit with the least
time spending by prioritizing the topics is

crucial. Multidisciplinary education will
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help to improve knowledge and the ability
to care for geriatric patients in real-world

practice.
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Abstract

A Objective

As procalcitonin (PCT) level is significantly correlated with sequential organ failure
assessment (SOFA) in ICU setting, we postulate that PCT could be substituted for SOFA in
assessing sepsis in an emergency department (ED). Therefore, this study aims to compare

the validity of PCT with Sepsis-2 and Sepsis-3 for diagnosing sepsis.

B Methods

This prospective observational study was conducted in the ED, at one tertiary care
hospital, Thailand from June 2017 to September 2017. Inclusion were consecutive adults,
aged 18 years and older, with presumed infection admitted to the ED. Vital signs and the
Glasgow Coma Scale (GCS) at nurse triage had been collected to access quick SOFA (gSOFA)
and systemic inflammatory response syndrome (SIRS), including blood test for procalcitonin

(PCT) level. Sepsis was diagnosed by positive hemoculture result or end-organ dysfunction.
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The diagnostic efficiency has been analyzed in the context of the area under the receiver
operating characteristic (AUROC), sensitivity and specificity. The connection between serum

PCT, gSOFA and SOFA was evaluated by the correlation test.

R Results

We had 207 patients enrolled to the study, 49.8% were diagnosed with sepsis.
The diagnostic value of PCT was as accurate as gSOFA. (AUROC 0.73 (0.66-0.80) vs. AUROC
0.71 (0.65-0.77), p 0.742). Compared to SIRS, the diagnostic accuracy was significantly
higher for PCT (AUROC 0.58 (0.50-0.65) vs 0.73 (0.66-0.80), p 0.001). There was a statistical
correlation between SOFA and procalcitonin, on the contraly, no correlation was found

between gSOFA and procalcitonin.

A Conclusions
Diagnostic efficacy of serum PCT was equivalent to gqSOFA, but there was no
correlation between gSOFA and PCT, consequently serum PCT played a limitation role

in an ED.
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Sepsis is a global serious illness,

Introduction

which causes a significant morbidity and
mortality as high as 25% to 60%."” Key to
improve survival rate are early recognition
and early diagnosis.”” American College
of Chest Physician and Society of Critical
Care Medicine (ACCP/SCCM) defined sepsis
as systemic inflammatory response (SIRS)
> 2 with suspected infection.® Still there
was limitations of SIRS for diagnosis sepsis.
SIRS can be positive in other sterile
inflammatory processes, for example
burn, trauma and acute pancreatitis.” SIRS
can also be neglected if patients take
medications, including beta-blocker, aspirin
and opioid.”

The European Society of Intensive
Care Medicine (ESICM) and the Society of
Critical Care Medicine (SCCM) endorsed
a new sepsis-3 definition as severe
infection that caused life threatening organ
dysfunction.” The end organ dysfunction
was identified by using sequential organ
failure assessment (SOFA) score > 2 or
quick (g)SOFA > 2 in case of situation
outside intensive care unit (ICU) due to its
simple usage. qSOFA consists of 3 clinical

elements: altered mental status, respiratory
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rate (RR) > 22/min and systolic blood
pressure (SBP) < 100 mmHg. Sepsis is a
critically illness and requires high sensitivity
test for early diagnosis, whereas the main
concern is that gSOFA has high accuracy,
but low sensitivities.'*'! Other limitations
are the interpretation problems of clinical
elements, such as bed ridden patients.
It is difficult to detect altered mental status.
Also, gSOFA cannot predict the outcome
of infected cirrhosis patient.'

Procalcitonin [PCT] is a novel sepsis
biomarker. It has an advantage over lactate
because it can differentiate non-specific
poor tissue perfusion from infectious
process. Serum procalcitonin rises early
within 4 hours and level of serum PCT
predicts severity, mortality as well as guides
an antibiotic strategy.""

Sudhir U et al. ’s study reported
a statistically significant correlation between
PCT and SOFA in ICU setting.”” We hypothesize
that in an emergency room, we can alternate
between SOFA and serum PCT for diagnosing
sepsis. The propose of this study is

1. to compare the diagnostic
accuracy of PCT, sepsis-2 definition, and

sepsis-3 definition.
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2. to find out whether serum PCT
has a significant correlation with gSOFA and

SOFA in an emergency department.

Material and method-

Study design

This prospective observational study
was conducted in the emergency department
of Vajira hospital, a university and tertiary
care hospital in Bangkok, Thailand. This
study has been approved by the ethical
committee of Vajira hospital’s research
center. Informed consent has been
conducted in all patients.

Protocol and data collection

All patients to the ED will have their
vital signs, oxygen saturation, the Glasgow
Coma Score, SIRS and gSOFA score
recorded at nursing triage. During 8:00
A.M.-12:00 P.M., the emergency resident or
emergency staff took an exam and selected
patients in both inclusion and exclusion
criteria. The Inclusion criteria were patients
aged 18 and up with SIRS or gSOFA score
> 2 (infection presumption). The exclusion
criteria were

1. non-infectious conditions,

2. the presence of cardiac arrest in

ED, and
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3. conditions that could result in

3.1false negative of PCT -for example,
clinical suspicion of viral infections

3.2false positive of PCT -for example,
severely traumatic injury, heat stroke, burn,
postsurgical condition, cardiogenic shock,
thyroid cancer (medullary type), small cell
lung cancer, carcinoid, acute respiratory
distress syndrome [ARDS], malarial infection
[plasmodium falciparum typel, post orean
transplantation with immunosuppressant
therapy, transplantation rejection reaction
and chemical pneumonitis.

Informed consent was provided by
3" year paramedic students who were
not involved with patient care. Blood test
protocol in this research includes complete
blood count (CBC), blood urea nitrogen
(BUN), creatinine (Cr), electrolyte, liver
function test, procalcitonin, 2 hemoculture
bottles and arterial blood gas, only in case
of impeding respiratory failure or respiratory
failure. PCT concentration was measured
by an electrochemiluminescence
immunoassay (ECLIA) with BRAHMS PCT
Elecsys assays. Serum procalcitonin level
result revealed in research’s hospital
number, for blind the treating physician

and chart reviewer.



All medical records in the ED were
reviewed by 2 physicians: one was ICU
physician and the other ID one. Both
of them were blinded each other, the
objective of the study and the result of
procalcitonin.

The gold standard diagnosis of
sepsis in this study was at least one of
these criteria:

1. positive hemoculture resulted in
both 2 bottles,

2. positive hemoculture resulted in
one bottle only, identifying pathogen as
gram negative organism or gram-positive
cocci in chain, and

3. The presence of end organ
dysfunction, in which occurred in ED
(table 1).

In case of discrepancy diagnosis, both
ICU and ID physicians would be appointed
to have an agreement.

Primary and secondary objectives
This study aims to compare the accuarcy
of various sepsis screening tool in the ED.
So, the primary outcome of this study was
the diagnosis of sepsis. The secondary one
was the correlation between gSOFA, SOFA

and procalcitonin in ED.
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Statistical analysis

For baseline characteristic, continuous
datawere represented as mean with standard
deviation or median with interquartile
test. The categorial data were represented
as percentage. The interrater reliability
between two reviewers diagnosing all
participants were calculated by Cohen’s
kappa coefficient in K = 0.641 (p-value
< 0.001). To access the accuracy of each
tool as the primary outcome, the data were
analyzed by AUROC curve. The difference
in AUROC curves were calculated by Chi
square test. The efficacy of gqSOFA, SOFA,
procalcitonin and procalcitonin combining
gSOFA at each cut point was studied by
sensitivity, specificity, PPV, NPV and AUROC
curve. For the secondary objective, the
correlation tests were used. In this study,
all statistical analyses were performed by
STATA version 13.0 and a P value less than

0.05, considered as significance.
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Table 1 Modified criteria for end organ dysfunction

Cardiovascular system - Mean arterial blood pressure (MAP) < 65 mmHg
- Systolic blood pressure (SBP) < 90 mmHg

- Decrease baseline SBP > 40 mmHg

Respiratory system - Acute respiratory failure
- Impending respiratory failure, due to non-reversible

cause

Renal system - AKI (defined by KDIGO guideline)
Cr raising = 0.3 mg/dL within 48 hrs
Cr raising > 1.5 times baseline within 1 week

Urine Output < 0.5 ml/kg/hr for 6 hrs

Hematologic system - Platelet < 100,000
- INR>15
Gastrointestinal tract system - Transaminitis raising more than 3 times of UNL

- Total Bilirubin > 2 me/dL

- Decompensated cirrhosis

Central nervous system - In case of non-bed ridden, GCS < 13
- In case of bed ridden, by history or decrease of GCS

> 2 from baseline status

Metabolism system - In case of non-diabetic, Capillary blood glucose
< 50 meg/dL
- In case of diabetic, Capillary blood glucose < 70 meg/dL,
despite appropriate treatment **
- Lactate > 4 mmol/L

- Hyperglycemia > 200 mg/dL
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The total of 303 patients were

Results

consecutively enrolled in this study dur-
ing June 2017 through September 2017.
Exclusion criteria precluded 96 patients,
remaining 207 patients enrolled in this
study. Further, all patients were investi-
gated for sepsis, and almost half of them
(49.8%) had sepsis (figure 1).

The baseline characteristic of all
participating patients was demonstrated
in table 2. Median age was 69 years old,
(interquartile range 54-80). The percentage
of female was slightly higher than this
of male (57% vs. 43%). The top three

303 patients were registered from the ED.
( June 2017 — September 2017 )
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underlying diseases were hypertension
(56.0%), diabetes (38.2%) and cardiovascular
disease (18.4%). The median of the SIRS
and gSOFA were 3 (interquatile range [IQR]
2-3) and 1 (IQR 1-2). The most common
source of sepsis was pneumonia (38.2 %).
The second common source was urinary
tract infection (20.3%). Thirty patients out
of 207 were expired during this admission
(in-hospital mortality 14.5 %). According to
the table 3, SIRS-negative sepsis (57.1%)
was higher than qSOFA-negative sepsis
(34.4%). SOFA negative sepsis had the

lowest percentage (21.5%).

96 patients were excluded
46 (47.9%) — missing data
23 (24.0%) — viral infections

\4

v

| The total remain of 207 patients was concluded.

A

| Diagnosing by 1 intensivist and 1 ID specialist

20 (20.8%) — non-infectious conditions
5 (5.2%) — absence of informed consent
6 (6.2%) — cardiac arrest

\ 4 \ 4
Sepsis Non - sepsis
103 (49.8%) 104 (50.2%)

Figure 1  Flow Diagram of this study
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Table 2 Baseline characteristic (n=207)
Female 118 57.0%

Body mass index (kg/m?) 22.77 +5.15

Underlying diseases
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Hypertension 116 56.0%
Diabetes 79 38.2%
Cardiovascular disease 38 18.4%
Malignancy 31 15.0%
Renal disease 26 12.6%
Respiratory disease 24 11.6%
Cerebrovascular disease 20 9.7%
Liver disease 14 6.8%
On immunosuppressant 10 4.8%
HIV infection 9 4.3%
Vital signs
Body Temperature 37.94 +1.03
Systolic blood pressure 136.44 +31.92
Mean arterial pressure 98.67 +21.36
Respiratory rate 22 (24-32)
Pulse rate 106.91 +19.67
GCS 15 (13-15)
Laboratory result
Hematocrit (%) 32.90 +7.58
White blood cell (WBC) 10,940 (7885-15320)
Band 1 (0-6)
Platelet (x103/uL) 221 (162-307)
Creatinine (mg/dL) 1 (0.745-1.46)
Acute kidney injury (AKI) 54 (26.1)
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Total Bilirubin (mg/dL) 0.72 (0.54-1.375)
pH 7.35 (7.3-7.4)
Procalcitonin (ng/ml) 0.74 (0.17-3.07)
Lactate 2.2 (1.5-3.5)
Hemoculture 1st bottle 44 21.3%
Hemoculture 2nd bottle 39 18.8%
SIRS 3 (2-3)
qSOFA 1 (1-2)
SOFA 2 (0-4)
APACHE2 16 (12-22)
Sepsis 103 49.8%

Source of infection

Pneumonia 79 38.2%
Urinary tract infection 42 20.3%
Soft tissue infection 15 7.2%
Intraabdominal infection 32 15.5%
Central nervous system 2 1.0%
Unspecific organ 37 17.9%
Hospital admission 154 74.4%
Discharge 39 18.8%
Admitted ED observation unit 6 2.9%
Refer 8 3.9%
Outcomes 30 14.5%
In-hospital mortality 172 83.1%
Alive 5 2.4%
Unknown

Data are presented as n (%), mean + SD, or median (interquartile range).
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Table 3 Percentage of qSOFA-negative sepsis, SIRS-negative sepsis, SOFA-negative sepsis

Sepsis
(GENIK)]

Variables

non-Sepsis

(n=104) p-value*

gSOFA = 2
no 43
yes 60
SOFA > 2
no 17
yes 86
SIRS > 2
no a4
yes 99

(34.4) 82 (65.6) < 0.001
(73.2) 22 (26.8)

(21.5) 62 (78.5) < 0.001
(67.2) 42 (32.8)

(57.1) 3 (42.9) 0.721
(49.5) 101 (50.5)

* Chi-square test for gSOFA SOFA Procalcitonin and Lactate, and Fisher’s exact test for SIRS.

The primary objective of this study is
the accuracy of each sepsis screening tool
in the ED. Procalcitonin had AUC(0.73 (0.66-
0.80) more than gSOFA AUC 0.71 (0.65-0.77),
p = 0.742) but there was no statistically
significant. When compared with SIRS,
the diagnostic accuracy of procalcitonin
outperforms SIRS (0.73 [0.66-0.80] vs 0.58
[0.50-0.65], p = 0.001). This study indicated
that SIRS had the lowest AUC curve which
performed inferior to qSOFA particularly
(0.58[0.50-0.65] vs 0.71 [0.65-0.77],
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p = 0.006). To compare the ability to
diagnose sepsis among sepsis biomarkers,
the AUC of procalcitonin was as effective
as lactate (0.73[0.66-0.80] vs 0.72[0.65-0.79],
p = 0.868) (figure 2-5).

For the secondary objective, this
study shows a statistical correlation between
SOFA and procalcitonin (correlation
coefficient = 0.297, p < 0.001), but no
correlation was found between gSOFA
and procalcitonin (correlation coefficient

= 0.063, p = 0.366).
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Figure 3 AUROC curve of PCT and SIRS for diagnosing sepsis
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of PCT and lactate for diagnosing sepsis
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To consider accuracy of gSOFA at
each cut point, sensitivity of gSOFA > 1
was 93.2 % (95% Cl 86.5-97.2), specificity
of gSOFA > 1 was 18.27 (95% Cl 11.4-27.1),
whereas sensitivity and specificity of gSOFA
> 2 were 58.25 9% (95% Cl 48.1-67.9), 78.85
(95% Cl 69.7-86.2), respectively.

The ROC curves for diagnosing sepsis

of GSOFA > 1, gSOFA = 2, PCT = 0.5 ng/mL

Thai Journal of ©mergency Medicinew

were 0.56 (0.51-0.60), 0.69 (0.62-0.75),
0.71 (0.64-0.77) respectively. Combining
gSOFA = 2 with procalcitonin = 0.5 ng/mL
resulted in as same the AUC as gSOFA = 2
(0.69 (0.64-0.75) vs 0.69(0.62-0.75)), when
combining gSOFA > 1 with procalcitonin
> 0.5 ng/mL slightly increased the AUC
(0.72(0.66-0.78) vs 0.69(0.62-0.75)).

Table 5 Sensitivity, Specificity, PPV, NPV, PLR, NLR and AUROC for diagnosing sepsis

SIRS = 2

Screening tool

GSOFA = 1

qSOFA = 2

Sensitivity%, 96.1 93.2 58.3
(95%Cl) (90.4-98.9) (86.5-97.2) (48.1-67.9)
Specificity%, 2.9 18.3 78.8
(95%C1) (0.6-8.2) (11.4-27.1) (69.7-86.2)
Predictive Value
Positive,(95%Cl) 49.5 53.0 73.2
(42.4-56.6) (45.5-60.5) (62.2-82.4)
Negative,(95%Cl) 429 73.1 65.6
(9.9-81.6) (52.2-88.4) (56.6-73.9)
Likelihood ratio
Positive,(95%Cl) 0.99 1.14 2.75
(0.94-1.04) (1.03-1.27) (1.84-4.13)
Negative,(95%Cl) 1.35 0.37 0.53
(0.31-5.87) (0.16-0.85) (0.41-0.68)
AUROC,(95%Cl) 0.50 0.56 0.69
(0.47-0.52) (0.51-0.60) (0.62-0.75)
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qSOFA 2 1 qSOFA = 2
PCT 2 0.5 Elgle] and SOFA = 2
PCT = 0.5 PCT = 0.5
5.7 69.9 42.7 83.5
(66.3-83.6) (60.1-78.5) (33.0-52.8) (74.9-90.1)
65.4 74.0 96.2 59.6
(55.4-74.4) (64.5-82.1) (90.4-98.9) (49.5-69.1)
68.4 2.7 91.7 67.2
(59.1-76.8) (62.9-81.2) (80.0-97.7) (58.3-75.2)
73.1 713 62.9 78.5
(62.9-81.8) (61.8-79.6) (54.9-70.4) (67.8-86.9)
2.19 2.69 11.11 2.07
(1.64-2.91) (1.90-3.81) (4.14-29.79) (1.61-2.65)
0.37 0.41 0.60 0.28
(0.26-0.54) (0.30-0.56) (0.50-0.71) (0.17-0.44)
0.71 0.72 0.69 0.72
(0.64-0.77) (0.66-0.78) (0.64-0.75) (0.66-0.78)
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Discussion -

Considering as sepsis screening tool in
an ED, diagnostic accuracy of procalcitonin
was comparable to gqSOFA (AUROC 0.73
(0.66-0.80) vs 0.71 (0.65-0.77), p = 0.742),
whereas sensitivity of PCT > 0.5 ng/mL was
much higher than qSOFA > 2 (75.7(66.3-
83.6) VS 58.3(48.1-67.9)). The hypothesis we
suppose is that sepsis triggers the sudden
release of intrinsic inflammatory cytokine,
then leads to the end organ dysfunction
respectively. As aresult, PCT is more sensitive
than the manifestation of organ failure.
Study by Harbarth et al., Brunkhorst et al.
and Annam et al. shows that severe sepsis
patients have high level of serum PCT."*®

Compared with SIRS, diagnostic
accuracy of gSOFA outperformed statistically
(AUROC 0.71(0.65-0.77) vs 0.58(0.50-0.65),
p = 0.006). gSOFA was not shown to
be the best tool because when we
compared gSOFA at the cut point 2 with
SIRS, gSOFA has lower sensitivity than SIRS
> 2 (58.3(48.1-67.9) VS 96.1(90.4-98.9)).
To maximize sensitivity of gSOFA,
considering at cut point 1 resulted in higher
sensitivity than cut point 2 (93.2 (86.5-97.2)
VS 58.3(48.1-67.9)). Our study supports the
result of Park HK et al.’s study.”

AUROC of combining gqSOFA > 1
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with PCT > 0.5 ng/mL was equivalent to
AUROC of SOFA > 2[0.72(0.66-0.78) VS 0.72
(0.66-0.78)]. We considered PCT along with
clinical score gSOFA at cut-point 1 because
it could raise the sensitivity, while slightly
decreasing the specificity, and interestingly
increasing AUROC. Ho KM, Lan NS reported
that combining gSOFA with plasma lactate
could have the predictive equivalent of
standard SOFA score. In conclusion, our
study and Ho KM study show that considering
clinical scoring system with laboratory
sepsis biomarker was likely to improve
diagnostic accuarcy.”

Our study confirms the result from
the study by Uchil Sudhir et al. reported
that there was a significant association
between serum PCT and SOFA score (P <
0.05)(15). Our study was the first study that
analyzed a correlation between serum PCT
and gSOFA. The result of serum PCT has
no correlation with gSOFA doubting our
hypothesis. gSOFA was a screening tool
that considered only 3 organ dysfunctions;
respiratory system, cardiovascular system,
central nervous system, while SOFA
considered more 6 organ dysfunctions;
central nervous system, Gl, Coagulation,
renal system, respiratory system and

cardiovascular system. SOFA has broadened



spectrums to detect abnormalities and has
more chance to correlate with PCT than
gSOFA.

Limitations in this study were 1. a
single center study, 2. the investigation of
end organ dysfunction in this study was
established at emergency department only,
so that patients who developed toward
the end organ dysfunction later in the
ward would be under-detected, 3. using
gSOFA > 2 and SIRS = 2 as inclusion criteria
causes a selective bias. So, the diagnostic
value of gSOFA > 2 and SIRS > 2 can be
overestimated.

In clinical practice, PCT might not
commonly be used because the efficacy
of PCT was comparable to qSOFA, more
expensive, not available in small institutes.
And it took take more time to get a result,
which could result in delayed antibiotic
administration. However, PCT could be
used/considered in case that has some
limitation on interpretation of gSOFA. For
example, chronic cirrhosis patients have
low baseline blood pressure; bed ridden
ones whose GCS can’t be evaluated; COPD
exacerbation ones and pneumonia ones
had concurrent congestive heart failure. We
would suggest to use using PCT as screening

tool in the institute that the laboratory
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could revealed quickly or point-of-care test

of PCT was available.

Conclusions _

Diagnostic efficacy of serum PCT was
equivalent to qSOFA, but sensitivity of PCT
was higher, consequently serum PCT was
valuable in some specific patients that

gSOFA can’t be interpreted. A further study

needed to be investigated.
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Abstract

A Background

Emergency Department (ED) overcrowding has been shown to have an impact
on the effectiveness of treatment and could potentially lead to an increased mortality
rate. This study aimed to assess the incidence of ED overcrowding and its related factors.
A protocol to eliminate such factors and the reduction of unnecessary process could be

implemented in the future for the better outcome of ED patients.

A Method

A cross-sectional study was conducted at Siriraj Hospital. Adult patients who
visited ED during Jan 1,2014 and December 31,2014 were randomly selected. Patients
were allocated into two groups, crowding and non-crowding according to the status of ED
crowding upon their visit. Baseline characteristics and all treatment process in ED were
compared between the two groups. Chi-square test and Mann-Whitney U test was used

to analyze the associated factors.
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B Resutt

A total of 206 patients were included, 153 patients (74.3%) visited ED in crowding
condition. The median waiting time for laboratory result, specialist consultation and
admission were 68,15 and 50 minutes, respectively. Median ED length of stay of all patient
was 171 minutes, while it was 261 minutes for those who needed hospital admission.
There were no statistical significant differences between the two groups. Seven-day
mortality was found in 3 (6.4%) and 2 (8.7%) patients of the crowding and non-crowding

cohort, respectively.

R conclusion

The rate of ED overcrowding in Siriraj Hospital is 74.3%. There was no statistically
significant difference in ED length of stay, mortality rate and waiting time for laboratory
results, consultation and admission between patients who visited overcrowding ED and

those who visited non-crowding ED.

A Keyword

ED crowding, Emergency Department, occupancy rate
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Abstract

A introduction

The effective trauma care would reduce mortality rate which associate with injury
severity. An accurate trauma severity score has advantage to prioritize responses and
resources in emergency room. Currently Hatyai hospital is using TRISS to predict probability
of survival which need many variables to calculate and difficult to evaluate in emergency
room. We aim to test a novel trauma triage tool, the modify Rapid Emergency Medicine
Score (MREMS), since It can predict in-hospital mortality rate compare to TRISS to evaluate

severity of traumatic patient.

Y Objectives
The objective was to test mREMS accuracy as a predictor of in-hospital mortality

when compared to the Trauma Score — Injury Severity Score (TRISS).



Thai Journal of ©mergency Medicinew

R Methods

The research comprised validating the modified REM score retrospectively in Hatyai
hospital that included 2,104 patients admitted with trauma in 2017. The discriminate power
of MREMS was compared to TRISS using the area under the receiver operating characteristic

curve (AUQ).

B Results

Higher mREMS was associated with increased mortality (p-value < 0.0001). The
MREMS with an AUC of 0.934 (95% Cl: 0.898-0.971) was demonstrated to be higher than
RTS (AUC 0.888 [95% CI: 0.816-0.961]) and ISS (AUC 0.8790 [95% Cl 0.817-0.941]) but lower
than TRISS (AUC 0.940 [95% Cl: 0.902-0.978]) in predicting in-hospital mortality in Hatyai
hospital.

A conclusions
In the trauma patients, mREMS is an accurate predictor of in-hospital mortality.
Simple and objective, mREMS may hold value in the pre-hospital and emergency room

setting in order to guide trauma team responses.
A Keywords

Mortality prediction, scoring system, modified Rapid Emergency Medicine Score

(MREMS), Trauma Score - Injury Severity Score (TRISS)
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Oral contraceptive pills - a phantom menace:
the case of a healthy young woman who
presented with cardiac arrest due to a pulmonary
em-bolism and coronary artery thrombus
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Abstract

We encountered a 33-year-old woman, who had taken oral contraceptive pills (OCPs)
for a month before she had cardiac arrest. After she had received resuscitation and had
returned to spontaneous circulation (ROSC), right ventricular dilatation with LV septal wall
flattening was detected by bedside cardiac ultrasound. Acute pulmonary embolism (PE)
was initially suspected and was confirmed by Invasive pulmonary angiogram. Unfortunately,
after intra-lesional thrombolysis and clot aspiration had been performed, the patient’s
condition improved, but later on worsened. An electrocardiogram (ECG) showed ST-seg-
ment elevation at the inferior wall territory. Coronary angiogram (CAG) was performed and
a right coronary artery thrombus was found. Despite thorough blood tests investigations,

we did not find any other risk of thrombosis other than OCPs.

A Keywords

Acute pulmonary embolism, Acute coronary syndrome, Sudden cardiac arrest



Sudden cardiac death (SCD) in young

Introduction

people is a rare but devastating event.
The most common cause of SCDwere sudden
arrhythmic death syndrome and coronary
artery disease."” However, pulmonary
embolisms are a worthy cause of sudden car-
diac arrest that should be considered inyoung
adult women. However, other differential di-
agnoses should be made. In a patient in a
hyper-coagulable state, however rare, there
can be more than one thrombotic event on
one occasion. Therefore, an early diagnosis

and prompt treatments must be prepared.

A 33-year-old woman suddenly

case presentation

collapsed while she was walking in a
convenient store. A bystander performed
basic life support (BLS) at the scene
for 7 minutes. The emergency medical
service team arrived shortly thereafter.
ECG monitoring with defibrillator was
carried out. The initial rhythm was
asystole. Cardiopulmonary resuscita-
tion (CPR) with mechanical CPR machine
(Corpulse CPR®) was continuously conducted.
At the scene, the patient was intubated
and was brought to the hospital within 20

minutes after cardiac arrest. Initial cardiac
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rhythm at the emergency department was
pulseless electrical activity (PEA). After 4
minutes of CPR with a dose of adrenaline
(1:1000, 1 mg intravenous (1.V.), the patient
got ROSC. However, five minutes later
she underwent cardiac arrest again, the
initial rhythm was still PEA. Soon after two
minutes of CPR was done with a dose of
adrenaline (1:1000, 1 mg LV.), the patient
got ROSC. Unfortunately, 4 minutes after
the second ROSC, the patient underwent
recurrent cardiac arrest 3 more times.
Of all 5 episodes of cardiac arrest, rhythm
was entirely PEA. Each time, she got ROSC
after a few minutes of CPR.

Her close friend arrived at the
hospital later, and more important aspects
of the patient’s history were communicated.
The patient had a history of menorrhagia
with one episode of syncope in the last 2
months. She had been to see a gynecologist
doctor for a consultation. The gynecologist
ultrasound showed myoma uteri. A uterine
curettage was done. The pathological
results revealed no malignant tissue. She
was prescribed oral contraceptive pills
(OCP) for her menorrhagia. Two weeks prior
to this visit, the patient had experienced
left leg pain and her friend said that the

patient’s leg had been swollen for 3 days.
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Investigation -

While the CPR was on going, the
initial blood tests were obtained in order
to investigate any possible causes for the
cardiac arrest, including an arterial blood
gas (ABG) analysis. The ABG showed severe
hypoxemia with acute respiratory acidosis
combined with metabolic acidosis (pH 6.8).
After the first ROSC, cardiac point of care
ultrasound (POCUS) was performed by
an emergency cardiologist. Mild right
ventricular dilatation was found without
left ventricular (LV) septal flattening.
Preserved left ventricular systolic func-

tion (LVEF) without regional wall motion

abnormality (RWMA) and no pericardial

Figure 1  ECG after the first ROSC

Speed: 25 mm/sec Limb: 10 mm/my Chest: 10.0 mm/mV

effusion were detected. A 12-lead ECG
was done simultaneously after first ROSC,
which showed a totally irregular rhythm
with sawtooth appearance P waves.
Also, a rate 120 beats per minute (bpm),
ST elevation of lead Ill, V1, and aVR, and
ST depression of lead V2-V6 were detected.
(Figure 1)

From examining the evidence,
the cardiac etiology that had caused of
cardiac arrest, namely acute PE, had most
likely been the cause. The intervention
cardiologist was immediately notified to
carry out an early invasive intervention. The
intervention cardiologist arrived after the

third ROSC and cardiac POCUS had been

1008 BCL P
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performed one more time, which showed
an increase in the degree of right ventricular
dilatation and a slight increase of LV septal
wall flattening, without the detection of
wall motion abnormality. Acute pulmonary
embolism was presumed to be the cause
of the cardiac arrest. The intervention
cardiologist immediately decided to per-

form a right heart catheterization.

An hour after cardiac arrest, the

Treatment

patient was transferred to the angiography
lab for the right heart catheterization. A
pulmonary angiogram was completed.
Multiple thrombi at both of the pulmonary
artery branches were detected. (Figure 2)

Intra-lesional thrombolysis (recombinant

Figure 2
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tissue plasminogen activator (rtPA), 5 mg)
was infused at the right and left pulmonary
arteries and thrombus aspiration was done
multiple times at both pulmonary branches
until the optimal result was achieved.
Despite high doses of an inotropic
drug (dobutamine) and a vasopressor
(norepinephrine), the patient could not
maintain stable hemodynamics one hour
after the right heart catheterization. ECG
had been done serially, which showed 2:1
AV block with ventricular escape rhythm.
An ST elevation of leads lll and aVF, and ST
depression at V2-V5 with positive R waves
were detected. (Figure 3) Cardiac POCUS
was done at the Cardiac Intensive Care
unit (CCU) and showed a greater degree of

inferior wall hypokinesia with neither right

Pulmonary angiogram (2a: right pulmonary artery, 2b: left pulmonary artery)
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Figure 3

ventricular nor right atrial enlargement.
An infero-posterior wall myocardial
infarction was suspected. The intervention
cardiologist performed CAG in a timely
manner. The results showed a massive
thrombus in situ from the proximal to
the distal right coronary artery (RCA). An
aspiration thrombectomy was successfully
carried out, which improved distal flow and
an intra-aortic balloon pump (IABP) was
implanted at the end of the procedure.
Given the large amount of clot
burden (acute PE and massive thrombus
at RCA), the intervention cardiologist

suspected a secondary cause of throm-

. 4
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ECG after right heart catheterization had been performed

bophilia, such as catastrophic Anti-phop-
holipid syndrome, rather than only OCPs.
Therefore, a hematologist was consulted.
The hematologist then ordered blood
tests for Lupus anti-coagulant, anti-
cardiolipin antibody, beta-2 glycoprotein
antibody, protein C levels, protein S levels,
anti-thrombin Ill, ANA, and anti-dsDNA. All of

the investigations were found to be within

normal limits.

Outcome and follov_

After CAG, she went into hemorrhagic
shock from upper gastrointestinal bleed-

ing, and simultaneously, there was also
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Figure 4  ECG at 12 hours after cardiac arrest while the patient was having worsening

hemodynamics.

active vaginal bleeding. Her coagulogram
showed a prolonged prothrombin time
(PT) and an activated partial thromboplastin
time (aPTT) (initial blood test revealed
normal coagulogram). Her hematocrit
decreased from 32% to 18%. Leukocyte poor
packed red cells were given to correct the
hemorrhagic shock, and a gynecologist
was consulted to evaluate and to man-
age the vaginal bleeding. A trans-vaginal
ultrasound was completed, which showed
adenomyosis with myoma uteri. However,
the major cause of bleeding was systemic
bleeding disorder based on the blood

thinner that was given to treat acute PE and
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RCA thrombosis. The gynecologist decided
not to do surgical intervention. Given the
high clot burden, the coagulopathy could
not be corrected at that time when
weighting risk and benefit. Only the
leukocyte poor packed red cells were
given. Later, both vaginal and gastrointes-
tinal bleeding stopped spontaneously.
Unfortunately, 12 hours after cardiac
arrest, the patient could not maintain stable
hemodynamics despite the full support
of a vasopressor, inotropic drugs, and
IABP. Her ECG showed complete AV block
with ST elevation at lead II, lll, and aVF.

In addition, there was persistent ST
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depression at V2-V5. An infero-posterior
wall myocardial infarction with right
ventricular infarction was suspected to be
unresolved. However, her family decided
not to continue with any further invasive
intervention. Finally, the patient passed
away at 14 hours after the first cardiac

arrest.

Discussion

Although pulmonary embolism is a
rare cause of cardiac arrest (about 4%)"?,
it is one of the major causes of sudden
cardiac arrest in women of reproductive
age.” OCPs are the most frequent venous
thromboembolism risk factor and maybe
the sole risk factor responsible for acute
thrombotic events in selected patients
especially combined oral contraceptives.
(5) The other possible cause of the throm-
botic event in this patient is pelvic mass
that compresses inferior vena cava (IVC)
causing the decrease of blood flow and
finally thrombosis.

A hypercoagulable state might cause
thrombosis in more than one of the vascular
systems. In this patient, we try to find out
the secondary cause of thrombophilia but

the result shown negative. The other possi-
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ble cause of RCA thrombosis in this patient
might be the patent foramen ovale that

causing the passage of thrombus to RCA.

Learning point/
Take home massage

« The point to be learned from
this case is the recognition of the risks
of thrombotic events in young adults.
Some risk factors are usually forgotten.
In women of reproductive age, it must be
remembered that OCPs offer a potential risk
for thrombotic events.

« Pulmonary embolisms are a
worthy cause of sudden cardiac arrest
that should be considered in young adult
women.

« Other differential diagnoses
should be made. In a patient in a hyper-
coagulable state, however rare, there can
be more than one thrombotic event on
one occasion. Therefore, an early diagnosis

and prompt treatments must be prepared.
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