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ABSTRACT

A Study On The Demographic Profiles, Disease Characteristics And One Week
Outcome Of Red Tag Patients In Emergency Department, Hospital Universiti Sains

Malaysia, Kubang Kerian, Kelantan

INTRODUCTION:
Emergency Department provides initial treatment to patients with a broad spectrum of
life threatening illnesses and injuries. Unfortunately, we hardly can found literatures

discussing the distribution of red tag patients and their one week outcome.

METHODOLOGY:

A prospective observational study for a period of 6 months was carried out. The variables
include age, sex, race, type of cases, shock index (SI), revised trauma score (RTS) and

mortality. univariate analysis was done to find possible predictors of mortality.

RESULTS:

A total case was 440, 101 patients (23.0%) were trauma cases and 339 patients (77.0%)
were non trauma cases. The mean age of the population is 47.21 + 21.775 and ranges
from 1 to 89 years old. For trauma cases, the mean age for population of patients was
31.61 + 21.411 years old. About 2/3 of the patients were male (67.27%). More than half
of the cases (58.6%) were medical cases, being cardiac or non cardiac in origin. Twenty

seven patients (6.13%) died within a week. From univariate analysis, high score of RTS



and shock indek are associated with one week mortality for trauma and medical cases

respectively (p<0.01).

CONCLUSIONS:

There was more medical than trauma red tag patients. RTS and SI are very useful in

assessing the prognosis of trauma and non trauma cases respectively.
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ABSTRAK

Kajian Mengenai Profil Demografi, Sifat Penyakit Dan Kajian Susulan Seminggu
Pesakit Yang Di Tag Merah Di Jabatan Kecemasan,

Hospital Universiti Sains Malaysia, Kubang Kerian, Kelantan

PENGENALAN:
Jabatan Kecemasan (JK) memberi rawatan awal kepada pelbagai penyakit yang

mengancam nyawa. Taburan demografi pesakit serta jenis-jenis kes kritikal. Di JK

kurang diketahui umum.

METODOLOGI:

Kajian prospektif ini dijalankan selama 6 bulan di JK Hospital Universiti Sains Malaysia.
Antara parameter yang diukur ialah umur, jantina, kaum, jenis penyakit dan kes kematian

dalam masa seminggu. Analisa univariate dilakukan bagi menentukan factor kematian.

KEPUTUSAN:

Dari 440 pesakit, 101 (23.0%) merupakan pesakit trauma manakala selebihnya adalah
bukan trauma. Purata umur populasi adalah 47.21 + 21.775 tahun. Lebih dari separuh
(58.6%) adalah pesakit medical. Sejumlah 27 orang telah meninggal dunia, 7 (1.59%).
Analisa statistik menunjukkan terdapat hubung kait antara nilai RTS bagi kes trauma dan

nilai SI bagi kes medikal dalam kadar kematian dalam tempoh seminggu selepas

dimasukkan ke wad (p<0.01).

il



KESIMPULAN:
Kes medikal lebih banyak berbanding kes trauma. Nilai RTS dan SI sangat berguna di

dalam menentukan prognosis pesakit trauma dan bukan trauma.

iv
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DEMOGRAPHIC AND CLINICAL CHARACTERISTICS
OF RED TAG PATIENTS AND THEIR ONE-WEEK
MORTALITY RATE FROM THE EMERGENCY

DEPARTMENT OF THE HOSPITAL UNIVERSITI SAINS

MALAYSIA

Rashidi Ahmad, Rashdan Rahmat, Nik Hisamudin Nik Abdul Rahman,

Abu Yazid Mohd Noh, Nasir Mohammad, Sheik Farid Abdul Wahab and Ida Zarina Zaini

Department of Emergency Medicine, School of Medical Sciences, Universiti Sains
Malaysia, Kubang Kerian, Kelantan, Malaysia

Abstract. Early identification and rapid treatment of red tag patients may decrease
morbidity and mortality. We examined the clinical characteristics, etiologies and one
week mortality rate of red tag (life threatening and potentially life threatening illness)
patients at the Hospital Universiti Sains Malaysai (HUSM). A cross-sectional study
was conducted at the Emergency Department of the HUSM from 1 August 2006 to 31
January 2007; 440 eligible patients were analyzed. The group had a mean age of 47.2 +
22 years, with 67.3% of the patients being male. Twenty-three percent were trauma
cases with motor vehicle accident being the major mechanism of injury. Fifty-four per-
cent of the cases had cardiac related illnesses. The mean duration of stay in the Emer-
gency Department (ED) was 3.9 + 1.5 hours. The survival rate at one week was 76.6%.
The non-trauma group comprised 74.0% of death cases. Acute coronary syndrome
and road traffic accidents comprised 22.0% of total death cases at one week. Red tag
patients constitute a large proportion of ED cases and may remain in the ED for sig-

nificant periods of time.

INTRODUCTION

The Emergency Department (ED) pro-
vides initial treatment to patients with a
broad spectrum of illnesses and injuries, of
which some may be critical and require im-
mediate assessment and managerment.
Acute, critical illnesses have a predicted
mortality in excess of 30% (Shoemaker,
1992). Critically ill patients make up a sub-
stantial part of some ED patient populations.
They may constitute up to 8% of all patients

Eorrespondence: Dr Rashidi Ahmad, Depart-
ment of Emergency Medicine, School of Medical
Sciences, USM Health Campus, 16150 Kubang
Kerian, Kelantan, Malaysia.

E-mail: shidee_ahmad@yahoo.com
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and over 25% of patients who are admitted
(Fromm et al, 1993). In our ED, these patients
are categorized as red tag patients. Early
identification and rapid treatment of red tag
patients may decrease morbidity and mor-
tality (Gropper, 2004).

To date, there have been no proper stud-
ies of the demographic characteristics and
disease/clinical profiles of red tag patients
and their morbidity and mortality rate in
Malaysia or Southeast Asia. There are no
studies of the efficiency of critically ill pa-
tient management in the ED of the Hospital
Universiti Sains Malaysai (HUSM). Study of
such characteristics need to be considered
for decisions to be made regarding improv-
ing emergency health services. The purpose

Vol 40 No. 6 November 2009



BLoob DoNORs’ RESPONSE IN MALAYSIA

surface antigen-positive blood donors: de-
gree of understanding and action taken af-
ter notification. Transfusion 1992; 32: 702-6.

Nilsson Sojka B, Sojka P. The blood-donation ex-
perience: perceived physical, psychological
and social impact of blood donation on the
donor. Vox Sang 2003; 84: 120-8.

Sanchez AM, Ameti DI, Schreiber GB, et al. The
potential impact of incentives on future
blood donation behavior. Transfusion 2001;
41:172-8.

Sharma UK, Schreiber GB, Glynn SA, et al.
Knowledge of HIV/AIDS transmission and
screening in United States blood donors.
Transfusion 2001; 41: 1341-50.

Tan HL, Koh KC. Is HIV screening in the general

Vol 40 No.6 November 2009

population cost-effective? Malaysian Fam
Physician 2008; 3: 97-97.

Tynell E, Norda R, Ekermo B, Sanner M
Andersson S, Bjorkman A. False-reactiw;
microbiologic screening test results in Swed-
ish blood donors-how big is the problem?
Asurvey amongblood centers and deferred
donors. Transfusion 2007; 47- 80-9.

Wake DJ, Cutting WA. Blood transfusion in de-
veloping countries; problems, prioritieg and
Practicalities. Trop Doct 1998; 28 4-8.

Yousuf R, Rapiaah M, Ahmed SA, et al. Trends in
hepafitis B virus infection among blood do-

-nors in Kelantan, Malaysia: A retrospective

study. Southeast Asian ] Tron M ,
Health 2007, 38: 1070-4, 0 eolie

1323



SouTHEAST AsIaN ] TrorP MED PusLic HEALTH

parison of the shock index and conventional
vital signs to identify acute, critical illness
in the emergency department. Ann Emerg
Med 1994; 685-90.

Rashidi A, Maheswaran M, Hisamuddin NAR,
et al. Magnitude of non-traumatic altered
state of consiousness in Department of
Emergency Medicine, HUSM. Middle East |
Emerg Med 2007; 7:10-13.

Sanchez LD, Goudie JS, De la Pena ], et al. Mor-
tality after emergency department intuba-
tion. Int | Emerg Med 2008; 1: 131-3.

Schwab CW, Kauder DR. Trauma in the geriatric
patient. Arch Surg 1992; 127: 706-10.

Schiller WR, Knox R, Chleborad W. A five-year

experience with severe injuries in the eld-
erly patients. Accid Anal Prev 1995: 167-74.

1330

Shoemaker WC, Patil R, Appel PL, et al. Hemo-
dynamic and oxygen transport patterns for
outcome prediction, therapeutic goals and
clinical algorithms to improve outcome.
CHEST 1992; 102: 617-25.

Varon ], Fromm RE, Levine RL. Emergency de-
partment procedures and length of stay for
critically ill medical patients. Ann Emerg Med
1994; 23: 546-9.

WHO. World health report 2003. [Cited 2009 May

28]. Available from: URL//http://www.who.
int/whr/2003/en/

WHO. WHO global burden of disease 2004:
causes of death. [Cited 2009 May 28]. Avail-
able from: URL//http//www.who.int/
healthinfo/globalburden disease/GBD re-
port 2004 update part2.pdf

Vol 40 No. 6 November 2009



ONE-WEEK MORALITY RATE OF ReED TAG PATIENTS

in this study, we still can conclude the RTS
demonstrates accuracy in predicting death
(Champion et al, 1989).

Twenty-five percent of intubated pa-
tients succumbed to death within a week. A
previous pilot study at the Department of
Emergency Medicine, Beth Israel Deaconess
Medical Center, revealed the 30-day mortal-
ity after an ED intubation in their study
population was 27.0% (Sanchez et al, 2008).
We could not conclude whether the above
was due to the severity of the illness or a
complication of the intubation itself. Future
studies should attempt to identify predictors
of mortality among ED intubations.

In summary, red tag or critically ill pa-
tients constitute an important proportion of
ED practice and may remain in the ED for
significant periods of time. Although we are
satisfied with the ED performance in man-
aging red tag patients in view of the num-
ber of survivors within a week, but this re-
sult may not reflect the general outcome of
red tag patients. Given the realities of ED
practice, emergency medicine practitioners
should receive training in the continuous
management of critically ill patients.

By knowing the demograhic character-
istics, clinical profiles and mortality rates of
red tag patients, we can be more prepared
in terms of number of staff required, equip-
ment, drugs, and training of personnel in
managing red zone cases. Optimal care can
be given efficiently to reduce mortality and
morbidity. It can help us improve the qual-
ity of services provided to our patients, thus
improving the overall quality of life in our
community. Data from this study can be
used as a landmark or general guideline to
understand the magnitude of red tag cases
in the ED and hopefully will contribute to
the improvement of emergency care. Further
study of life threatening or potentially life
threatening diseases should be on-going to

Vol 40 No.6 November 2009

better understand the diseases for facility
preparedness.

REFERENCES

American College of Emergency Physicians
(ACEP), American College of Surgeons:
Equipment for ambulances, 2000.

Ali], Adam R, Butler AK, et al. Trauma outcome
improves following the advanced trauma
life support program in a developing coun-
try. ] Trauma 1993; 34: 898-9.

Arokiasamy JT.'Malaysia’s ageing issues. Med |
Malaysia 1997; 52: 1-3.

Champion HR, Sacco W], Copes WS, et al. A re-
vision of the trauma score. ] Trauma 1989;
29: 623-9.

FRISC II investigators. Invasive compared with
noninvasive treatment in unstable corona
artery disease. Lancet 1999; 354: 708-15.

Fromm RE, Gibbs LR, McCallum WG, et al. Criti-
cal care in emergency department: a time-
based Study. Crit Care Med 1993; 21: 970-6,

Graft LG, Clark S, Radford M]J. Critical care by
emergency physicians in American and En-
glish hospitals. Arch Emerg Med 1993; 10:
145-54. ‘

Gropper MA. Evidence-based management of
critically ill patients: analysis and imple-
mentation. Anesth Analg 2004; 99: 566-72.

Kucher N, Luder CM, Dornhofer T, et 4. Novel
management strategy for patients with sys-
pected pulmonary embolism. Europ Heart |
2002; 24: 366-76.

Ministry of Health. Health facts 2006. [Cited 2009
May 28]. Available from: URL. http://
www.moh.gov.mv/static/health facts
2006.pdf

Morris JA Jr, MacKenzie EJ, Edelstein SL. The
effect of pre-existing conditions on mortal-
ity in trauma patients, JAMA 1990; 263: 1942-
1946.

Nelson M, Waldrop RD, Jones J, etal. Critical care
provided in an urban Emergency Depart-
ment. Am | Emerg Med 1998; 16: 56-9.

Rady MY, Smithline HA, Blake H, ¢ 4/, A com-

1329



SouTHEAST AsIAN ] Tror MEp PusLic HEALTH

before their 80 birthday and regional varia- -

tions in risk of death at older ages were
smaller, ranging from around 40.0% in de-
veloped countries of Western Europe to
60.0% in most developing regions and 70.0%
in Africa. We postulate that the prognosis of
critically ill patients is relatively poor among
elderly patients.

A high rate of mortality was observed
among critically ill patients with underlying
medical (63.0%) and neurosurgical (30.0%)
illnesses. The fact the HUSM is a tertiary re-
ferral center for the east coast of Peninsular
Malaysia, especially in cardiology and neu-
rosciences, affects the distribution of cases.
Forty-four percent of deaths within a week
were due to coronary artery disease and an-
other 20.0% were due to trauma cases. These
results are not surprising. According to the
WHO (2004) ischemic heart disease is the
leading cause of death worldwide (12.2% of
total deaths). Cerebrovascular disease and
trauma contribute to 9.7% and 1.3% of total
deaths, respectively (WHO, 2004). Malaysian
statistic regarding to top ten causes of death
in 2002, cardiovascular disease was the lead-
ing cause (11%) and in the year 2005 cardio-
vascular disease was the second leading
cause of death (14.3%) behind septicemia
(Ministry of Health, 2006). The mortality rate
due to ACS in this study was high and wor-
risome. Although our institution has a cath
lab, the rates of urgent revascularization
were low for both CABG and PTCA despite
the fact that recent data indicates that in pa-
tients with unstable coronary artery disease,
the prognosis can be greatly improved by
early revascularization (FRISC II investiga-

tors, 1999)-
According to Malaysian statistics re-
arding the top ten causes of death in all ages
002, trauma ranked 8th on the list (3%).
ever, in the year 2005, the incidence of
th increased and became

for 2

How
trauma related dea
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the third leading cause of hospitalization and
the fifth leading cause of death (5.7%) in
MOH hospitals in Malaysia (Ministry of
Health, 2006). The above trend is expected
since; approximately 5 million people world-
wide die from injuries yearly (Ali et al, 1993).
Road traffic-related injuries, self-inflicted in-
juries, interpersonal violence, burns and
drowning were among the 15 leading causes
of death among people age 5 to 44 years old
(ACEP, 2000). In addition to the millions who
die each year, millions more are temporarily
or permanently disabled. This toll is ex-
pected to increase in coming years (ACEP,
2000).

We noted a majority of critically ill non-
trauma patients who died within a week of
hospitalization had SI values of more than 1
(p<0.05). SI has been evaluated as a predic-
tor in many medical illnesses as well as trau-
matic injury cases. It has been showntobe a
better indicator in identifying patients with
acute illnesses as well as in those with early
acute blood loss than either the heart rate or
systolic blood pressure used in isolation
(Rady, 1994). Kucher et al (2002) classified
patients into two categories: a positive shock
index defined as 1 (hemodynamically un-
stable patients) and a negative shock index
of <1 (hemodynamically stable patients). We
postulate the outcome of patients with a
persistently high SI despite intensive resus-
citation have a poorer prognosis than pa-
tients who respond to acute treatment.

We noted there was a significant differ-
ence between the means of the RTS value and
the mortality within the period of one week
after receiving treatment in the ED (p<0.05).
Subanalysis of the mortality of head injured
patients revealed that their RTS value was less
than 4 upon the ED presentation. Though the
sample size was very small for inferential sta-
tistical analysis and the RTS was heavily
weighted towards the Glasgow Coma Scale

Vol 40 No. 6 November 2009




ONE-WEEK MORALITY RATE OF RED TAG PATIENTS

(93.0%). (Rashidi et al, 2007). Therefore, it
was not a surprise when the distribution of
races in this study was predominantly Malay
(95.0%). Hence, the racial distribution in this
study reflected the true Malaysian popula-
tion.

Within the study period, the HUSM re-
ceived critical cases as walk-in patients and
from various sources of referral. Although
the Hospital Kota Bharu and the HUSM are
both tertiary referral centers for the east
coast, the ED of the HUSM receives the sub-
stantial number of critical cases.

Cardiac cases comprised to 32.0% of red
tag cases. This figure is comparable (33.0%)
to a previous study done by Nelson et al
(1998). Acute coronary syndrome comprised
40.0% of cases.

Trauma comprised 23.0% of the total
number of cases. This result is higher than a
previous study done by Nelson et al (1998)
from the Department of Emergency Medi-
cine, Long Medical Center, Baton Rouge, LA,
USA (23.0% vs 16.0%). However, in the
Nelson study, head trauma cases were not
included due to the unavailability of
neurosurgeons at the center (Nelson et al,
1998). Taking this factor into consideration,
our critical case figures are similar to this
center. We postulate these findings are asso-
ciated with rapid urbanization and indus-
trialization in Malaysia and reflect the na-
ture of diseases that will be encountered by
the ED in the future.

The mean duration of stay in the ED
prior to admission was 2 to 6 hours; the
majority of patients stayed no longer than 3
hours. This result is comparable with previ-

ous studies ranging from 2.4 to 4.7 hours
(Graft et al, 1993; Varon et al, 1994; Nelson
et al, 1998). Longer stays in the ED were most
likely caused by in-patient bed availability.
According to previous studies, there are four
main reasons for extended stay by critical
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care patients: time to examination, work-up
time, time to bed availability and overcrowd-
ing with non-emergent patients (Fromm et
al, 1993; Graft et al, 1993). In our institution,
lack of intensive care and high dependency
bed space were the main causes for delayed
admissions. Shortage of doctors in Malay-
sian EDs is considered a normal phenom-
enon. Many urban EDs have 10-12 doctors
and 1 or 2 Emergency Physicians (EP). It is
worse in district EDs whereby EPs are not
available and only 4-6 doctors run the whole
hospital and take turns at managing patients
in the ED each day. As a result, critical care
patients presenting to the ED may experi-
ence long delays. Although this situation
may not be optimal, it is a reality in many
hospitals in Malaysia. A few measures to
improve this problem have been adopted
including increasing the number of medical
students, training more local EPs compul-
sory service in district hospitals, compulsory
posting in the ED for houseman and others,

In this study, we reviewed the one-week
outcomes of red tag patients. We believe that
patient one week survival is significantly
influenced by appropriate management in
the ED. We assumed the diagnosis could be
made within a week and if it was beyond a
week, the complications of the illness or dis-
ease might have masked the actual diagno-
sis. Ninety-four percent of red tag patients
survived a week after admission. We specu-
late this is because of the ability of our emer-
gency physicians, residents and paramedics
to recognize potentially critically ill patients
and manage them appropriately.

In this study, 51.0% of patients who died
within a week were >60 years old. Accord-
ing to a WHO report (2003), 42.0% of adult
deaths in developing countries occur after
60 years of age, compared to 78.0% in devel-
oped countries. They also find that globally
60-year-olds had a 55.0% chance of dying
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Table 1
Distribution of one-week mortality in studied red tag patients.

Trauma 1 (%)

Non-trauma # (%) Total n (%)

Death in ED
Death in ward

3 (1L.1)
4 (14.8)

4 (14.8)
16 (59.3)

7 (25.9)
20 (74.1)

We reviewed 440 treated cases and their
one week mortality outcome. The number
of studied patients represents approximately
2.0% of the total ED census during the study
period. The above findings are comparable
with other studies (Fromm, 1993; Nelson,
1998).

In this study, the mean of age of patients
was 47.2 (x22) years old and the majority
were adults of >50 years old. Men >65 years
old formed the majority of patients. The ob-
vious reason why many of the red tag pa-
tients were elderly is this population is more
likely to have underlying chronic diseases.
The presence of comorbid disease states
among the elderly, such as diabetes melli-
tus, coronary artery disease, renal disease
and pulmonary disease, makes it more dif-
ficult for them to recover from acute illnesses
or injuries (Morris et al, 1990). Ageing can
be defined as a biological, sociological, eco-
nomic and chronological phenomenon
(Arokiasamy, 1997). Schwab and Kauder
(1992) divided the elderly population into
two groups: the “young old” (65 to 80 years
old) and the “old old” (80 years of age and
older). However, in this paper, the chrono-
Jogical definition used the United Nation’s
and Ministry of Health’s recommendations:
#the elderly or ageing population” was de-
fined as people 260 years old (Arokiasamy,
1997). Interestingly, when we separated the
data into trauma and non-trauma cases, we
noted two different types of age distribution.
In the non-trauma group, the distribution of

age was normal, whereas in the trauma
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group, it was skewed to the left. The ob-
served mean age for non-trauma and trauma
patients were 52 and 32 years old, respec-
tively. In other words, serious trauma more
commonly occur in the younger age group.
In contrast, critically ill non-trauma patients
are more likely to be adults at later ages. Fac-
tors that may explain the above phenomena
includes urbanization, industrialization,
multiple stress factors, advancement of en-
gineering technology and non-compliance
with healthy lifestyles.

In this study, 67.3% of patients were
male. Further group analysis also revealed
that more than two thirds of trauma and
non-trauma cases involved male patients.
The above findings are most likely influ-
enced by the fact the incidence of ischemic
heart disease (IHD) is lower in females and
because males generally hold job positions
with higher risks for accidents. Both the eld-
erly and male patients are at greater risk for
developing hypertension, diabetes, athero-
sclerosis and coronary artery disease
(Rashidi et al, 2007). Male drivers are also
more prone to accidents than female driv-
ers because men are more likely to speed,
are aggressive, dangerous and easily dis-
tracted during driving. According to a study
by Schiller et al (1995) male trauma victims
were predominantly in the younger age
group. However, males and females were
equally represented in the geriatric trauma
population.

In northeastern Peninsular Malaysia, a
vast majority of the population are Malays
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succumbed to their illnesses within a week
of hospitalization. Forty-one percent of pa-
tients who died were 20-60 years old and
51.0% were more than 60 years old. Seventy
percent of patients who died were males.
Non-trauma and trauma cases consisted of
74.0% (4.5% of the total cases) and 26.0%
(1.6% of the total cases) of those who died,
respectively. Forty-four precent and 22.2%
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Fig 3-Distribution of length of stay by various
categories of illness.

of total deaths within one week were con-
tributed by ACS and road traffic accidents,
respectively. Twenty-six percent of deaths
occurred in the ED (Table 1). A high rate of
mortality was observed among critically ill
patients with underlying medical (63.0%)
and neurosurgical illnesses (30.0%). Twenty-
five percent (11 of 51 intubated patients) died
within a week (p<0.05; OR 9.1; 95% CT 4.0-
21.0). The majority of critically ill non-
trauma patients who died within a week of
hospitalization (85%, 17 of 20 patients) had
a Sl value of >1 (p<0.05; OR 21.3;95% CI 6.1-
74.9). Subanalysis of the patients who died
due to head injuries had poor revised trauma

score (RTS) values (< 3 upon presentation the
ED).

DISCUSSION

Red tag or critically ill patients make up
a substantial part of some ED patient popu-
lations. To the best of our knowledge, this is
the first review of red tag patients in the ED.
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than 20 years old. About two thirds (67.3%)
of the studied patients were male. Malays
made up the majority of the studied patients
(94.1%). Half the patients (50.3%) came to the
ED on their own or were brought in by fam-
ily members or the public, whereas the rest
came from various sources of referral such
as being referred from health clinics (16.4%)
or district hospitals (22.1%). A small propor-
tion (0.7%) was referred by private hospi-
tals around Kota Bharu town.

We subdivided the data into trauma and
non-trauma groups: 23% were trauma cases
and 77.0% were non-trauma cases (Fig 1).
The mean age of non-trauma cases was 52.0
(+19.5) and the median age of trauma pa-
tients was 27.0 (£21) years; males were pre-
dominant in both groups (64% and 78.2%,
respectively). Two hundred fifty-six (75.5%)
non-trauma patients had a Shock Index less
than 1. The mean RTS in the trauma patients
was 6.5 (£2) (mode: 8; median: 6). Ninety-
four (93.0%) trauma patients had a Revised
Trauma Score (RTS) of greater than 3.

Of 339 critically ill non-trauma cases, 258
(76.1%) had medical illnesses. We divided the
medical cases into cardiac and non-cardiac
cases. Thirty-two percent of the red tag pa-
tients had cardiac related illnesses. One hun-
dred forty out of 258 medical cases (54.3%)
had cardiac related illnesses and the remain-
ing 118 cases had mixed medical ilhiessesf (res-
piratory diseases, renal diseases, sepsis, or
cerebrovascular accidents).

One hundred four medical cases (40.0%)
suffered from acute coronary‘ Synd'rorr.le
(ACS): ST elevation myocardial ll'lf'al'CtIOI’:l in
6.6%, non-ST elevation myocardial infarction
il; 1.6% and unstable angina in 32.1%. The
of the patients with ACS was 58.0

an age .
njjz) yfars; they were predominantly male
%8 0%). Thirty-six medical cases (14.0%)

idered as non-acute coronary syn-

were cons ;
he cases included stable an-

drome cases. T
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gina, congestive cardiac failure, valvular
heart disease, and cardiac arrhythmias.

One hundred eighty-two patients
(47.4%) suffered from trauma related ill-
nesses. Most (93.0%) had a RTS greater than
3. Motor vehicle accident was the major
mechanism of injury in trauma cases (80.0%).
The insults caused were varied, including
head injury, cervical and bony fractures,
chest and abdominal trauma and
polytrauma (Fig 2). Neurosurgical cases con-
tributed to 81.0% of trauma cases, mainly
head injuries; 56.3% were male patients.
Motor vehicle accident was the main con-
tributor (84.0%) of the neurosurgical cases.

Fifty-one patients (11.6%) required in-
tubation and mechanical ventilation; 30
(58.8%) were neurosurgical cases, 13% (4/30
intubated neurosurgical patients) suc-
cumbed to their illnesses in the ED despite
vigorous resuscitation. Seven neurotrauma
cases (23.0%) were taken urgently to the
operating theater for immediate surgical in-
tervention while the others were admitted
to the high dependency neurosurgical ward.
Other procedures done in the ED include
central venous catheter insertion (7.7%),
chest tube insertion (1.1%) and bladder cath-
eterization (29.3%).

The mean duration of stay in the ED
prior to ward admission was 3.9 (+1.5) hours
(median: 3.5 hours). Seventy-five percent of
red tag cases stayed from 2 to 6 hours in the
ED. The percentage of those who stayed
more than 6 hours in the ED was 12.5%.
Trauma cases were in the ED longer than
non-trauma cases [4.5 (x2) hours versus 3.8
(x2) hours, respectively]. Medical and neu-
rosurgical cases spent more time in the ED
than the others non-trauma cases. Pediatric
and Obstetric and Gynecology (O & G) cases
stayed in the ED for a shorter period of time.

Most patients (76.6%) were discharged
within a week. Twenty-seven patients (6.1%)
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of this study was to examine the demo-
graphic and clinical characteristics and one-
week mortality rate of red tag patients in the
ED of the HUSM.

MATERIALS AND METHODS

This cross-sectional study was con-
ducted at the ED of the HUSM. The HUSM
is a 750-bed teaching hospital and tertiary
referral center for the east coast of Peninsu-
lar Malaysia. The northeast coast covers 2
states, Kelantan and Terengganu, with a to-
tal population of 3.1 million and a total area
of 27,877 km?. The HUSM is located in
Kelantan. The entire Kelantan population is
covered by both the HUSM and Hospital
Kota Bharu under the Ministry of Health,
Malaysia. The HUSM had an annual patient
census of 55,000 persons from 1 August 2006
to 31 January 2007. Ethical approval for this
study was obtained from the Research and
Ethics Committee, School of Medical Sci-
ences, Universiti Sains Malaysia [reference:
USMKK/PPSP/JK EP (manusia) USM]. The
target population was red tag patients, both
trauma and non-trauma cases.

All patients triaged as red in the ED of
the HUSM during the study period were
included in the sample population. In the ED
of the HUSM, a 3-tier triage system is used.
Patients are triaged to different zones based
on their presenting illness: Green Zone —
non-urgent case; Yellow Zone - semi-urgent
case, and Red Zone - life-threatening/poten—
tially life threatening conditions.

Cases with impaired conscious moni-
tored in the red zone and transit patients
were excluded from the study. We found no
similar studies in the literature, To calculate
standard deviation and mean, attendance
data in the ED of the HUSM from 1 January
2005 to 30 June 2005 were reviewed- The
sample size was then calculated using a
single proportion formula with significance
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set at p<0.05. This study used a convenience
sample design with a prospective identifi-
cation of red tag patients followed by a ret-
rospective review of the medical records a
week after hospitalization to determine the
length of stay and outcome (alive or dead).

Various demographic and clinical data
regarding studied patients were recorded
using a data collection sheet specifically de-
signed for the purpose. Factors taken into
consideration for analysis were: age, sex,
race, category of illnesses, mechanism of in-
jury in trauma cases, length of stay in the
ED, acute care management and outcome.
It was sometimes difficult to specify the
exact diagnosis due to the variety of diseases
in the ED. Therefore, we categorized the dis-
eases according to the respective teams who
managed the cases. A Revised Trauma Score
(RTS) was used to categorize the severity of
trauma cases, while non-trauma cases were
categorized using a Shock Index (SI) scor-
ing system. A RTS of less than 4 was consid-
ered severe and a shock index score of more
than 1 was considered a significant risk for
mortality.

Qualitative and quantitative variables
were analysed using the Statistical Package
for Social Sciences (SPSS) 12.0 software for
Windows. Sociodemographic data was ana-
ly zed using descriptive statistics. Data were

resented as frequencies and proportions.
The data obtained were subjected to chi-
square test at a 5% (p<0.05) confidence in-

terval.
RESULTS

Four hundred forty patients were ana-
lyzed. The mean age of the studied patients
was 47.2 (+ 22) years old (median: 52 years;
mode: 65 years; range: 1 to 89 years). One
hundred sixty-five patients (37.5%) were
more than 60 years old, 198 (45%) were 21-
60 years old and the others (17.5%) were less
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Abstract. Early identification and rapid treatment of red tag patients may decrease
morbidity and mortality. We examined the clinical characteristics, etiologies and one
week mortality rate of red tag (life threatening and potentially life threatening illness)
patients at the Hospital Universiti Sains Malaysai (HUSM). A cross-sectional study
was conducted at the Emergency Department of the HUSM from 1 August 2006 to 31
January 2007; 440 eligible patients were analyzed. The group had a mean age of 47.2 +
22 years, with 67.3% of the patients being male. Twenty-three percent were trauma
cases with motor vehicle accident being the major mechanism of injury. Fifty-four per-
cent of the cases had cardiac related illnesses. The mean duration of stay in the Emer-
gency Department (ED) was 3.9 + 1.5 hours. The survival rate at one week was 76.6%.
The non-trauma group comprised 74.0% of death cases. Acute coronary syndrome
and road traffic accidents comprised 22.0% of total death cases at one week. Red tag
patients constitute a large proportion of ED cases and may remain in the ED for sig-

nificant periods of time.

INTRODUCTION

The Emergency Department (ED) pro-
vides initial treatment to patients with a
broad spectrum of illnesses and injuries, of
which some may be critical and require im-
mediate assessment and managerment.
Acute, critical illnesses have a predicted
mortality in excess of 30% (Shoemaker,
1992). Critically ill patients make up a 'Sub-
stantial part of some ED patient populat.lons.
They may constitute up to 8% of all patients

Eorresponden;e: Dr Rashidi Ahmad, Depart-
ment of Emergency Medicine, School of Medical
Gciences, USM Health Campus, 16150 Kubang

Kerian, Kelantan, Malaysia.
E-mail: shidee_ahmad@yahoo.com
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and over 25% of patients who are admitted
(Fromm et al, 1993). In our ED, these patients
are categorized as red tag patients. Early
identification and rapid treatment of red tag
patients may decrease morbidity and mor-
tality (Gropper, 2004).

To date, there have been no proper stud-
ies of the demographic characteristics and
disease/clinical profiles of red tag patients
and their morbidity and mortality rate in
Malaysia or Southeast Asia. There are no
studies of the efficiency of critically ill pa-
tient management in the ED of the Hospital
Universiti Sains Malaysai (HUSM). Study of
such characteristics need to be considered
for decisions to be made regarding improv-
ing emergency health services. The purpose
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Introduction: Emergency Department (ED) provides initial tieatment to patients with
a broad spectrum of illnesses and injuries. To date, there is a lack of local study on the
clinical characteristics of red tag patients in Malaysian ED. Results from the analysis of
the demographic and disease characteristics will assist Emerggncy Manager in making
appropriate decision on the d_évelopment of most needed area of emergency care.

Objective: To study on the demographic and disease charactdristics of red zone cases
and its one week outcome

Materials and methods: The study was conducted at ED of }
Malaysia (HUSM) from August 2006 till January 2007. All patie
ncluded during the study period. Cases of conscious sedation
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Abstract

atients with a broad Introduction: Scoring systems were developed to assess the severity of organfailures
Emergency Department (ED) provides initial treatment to patients with a broa

: ib and to predict mortality. The sequential organ failure assessment- {SOFA) score and
spectrum of illnesses-and injuries. We believed that ED management contributes to

its modification (MSOFA) are gaining popularity through their B!Q!eﬂ simplicity,
the morbidity and mortality of critically ilf patients. Unfortunately, there isno datato. validity, and reliability in previous studies,
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We conducted an observational prospective study-from 1% August 2006 till 31
January 2007. The target population were red tag patients, either trauma_or non-
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ABSTRAK
Kajian Mengenai Profil Demografi, Sifat Penyakit Dan Kajian Susulan Seminggu
Pesakit Yang Ditag Merah di Jabatan Kecemasan,

Hospital Universiti Sains Malaysia

PENGENALAN:

Zon merah di Jabatan Kecemasan (JK) berfungsi merawat pesakit yang tenat dan kritikal.
Banyak kemajuan telah dicapai bagi menyelamatkan nyawa pesakit yang tenat ini.
Walaubagaimanapun, terlalu sedikit data di Malaysia berkenaan kajian tentang ciri-cin
demografi, jenis-jenis penyakit serta kajian susulan ke atas pesakit selepas menerima
rawatan di zon merah. Pengetahuan dari kajian ini aki'cln dapat digunakan sebagai panduan
di masa hadapan ke a;ah peningkatan kemampuan péetugas di JK semasa mengendalikan

kes-kes yang kritikal.

OBJEKTIF:

Tujuan kajian ialah mendapatkan taburan demograﬁ“ pesakit, jenis kes-kes kritikal yang
dirawat di zon merah JK HUSM. Sampel dianalisa sieminggu kemudian sama ada hidup
atau sebaliknya. Dua jenis skor penilaian iaitu ‘Revised Trauma Score’ untuk pesakit
trauma dan ‘Shock Index’ bagi pesakit bukan trauma digunakan untuk melihat kaitan

antara faktor dan mortaliti.



METODOLOGI:

Kajian prospektif di JK HUSM dijalankan selama 6 bulan bagi mencukupkan saiz sampel
(440 pesakit). Data demografi seperti umur, jantina, kaum, sejarah pesakit dan jenis
penyakit dianalisa. Selepas seminggu, langkah susulan dijalankan untuk melihat sama ada

pesakit hidup atau meninggal dunia.

KEPUTUSAN:

Jumlah sampel ialah 440 pesakit. Pecahan pesakit trauma ialah 23.0%, selebihnya ialah
pesakit bukan trauma (77.0%). Purata umur populasi 1alah 47.21 +/- 21.78 tahun. Purata
umur pesakit trauma ialah 31.61 +/- 21.41 tahun. 67.27% adalah pesakit lelaki dan kira-
kira 95.0% ialah pesakit melayu. Pecahan taburan tertinggi di antara disiplin adalah
pesakit kategori medikail (58.6%). Pesakit kategori neurosurgikal ialah 25%. Sebilangan
besar mangsa trauma dalam sampel ini melibatkan golongan di bawah umur 60 tahun
(84.1%). Purata waktu berada di JK ialah 3.92 +/- 1.5 jam. Sejumlah 27 orang telah
meninggal dunia. Tujuh orang (1.59% daripada jufnlah sampel) ialah pesakit kategori
trauma dan 20 orang (4.55%) ialah kategori bukan trauma. Terdapat perbezaan ketara di
antara nilai RTS dan kematian di dalam tempoh seminggu selepas dimasukkan ke wad
(p<0.05, 95% CL: -4.4,-1.0). Terdapat juga perbezaan ketara di antara nilai SI dan
kematian di dalam tempoh seminggu selepas dimasukkan ke wad (p<0.05, 95% CI. 0.3 —
0.8). Tiada sebarang perbezaan ketara antara purata umur, jantina, purata tempoh
menerima rawatan di *;TK ataupun di wad dengan kematian (p>0.05). Juga tiada terdapat

perbezaan ketara di antara komponen individu dari RTS (GCS, RR dan SBP) dan SI (HR

dan SBP) dengan kematian'(p>0.05).
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KESIMPULAN:

Pesakit di zon merah di JK HUSM terdiri dani pelbagai umur, pesakit dan tahap kritikal.
Pesakit kategori medikal adalah yang tertinggi. Kadar kematian pesakit kajian dalam
jangkamasa seminggu adalah amat kecil. RTS dan SI berguna bagi menentukan prognosis

pesakit trauma dan bukan trauma di JK HUSM.
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ABSTRACT

A Study on the Demographic Profiles, Disease Characteristics
and One-Week Outcome of Red-Tag Patients in the Emergency Department,

Hospital Universiti Sains Malaysia

INTRODUCTION:

The red zone of Emergency Department (ED) provides treatment to critically-ill patients
with life-threatening conaitions. There have been many improvements achieved in saving
the life of the patients. However, very minimal data can be found within Malaysian
context regarding the patients’ demographic proﬁleé and disease characteristics along
with the relationship between the types of illness an& their outcomes. Knowledge from
this study will serve as a guide on future management of critically-ill patients to improve

the quality of services.

OBJECTIVES:

The study was done to obtain the demographic data and disease characteristics of
critically-ill patients in ED HUSM red zone. The samble was analyzed a week later. Two
scoring systems i.e. the Revised Trauma Score for the trauma patients and Shock Indéx

for the non-trauma patients were used to see the correlation between the factors and the

mortality.

Xiil



METHODOLOGY:

A prospective observational study for a period of 6 months was carried out to achieve the
sample size (440 patients). The demographic data in terms of age, sex, race, history of
illness and types of disease were analyzed. Follow-up was done a week later to see

whether patients were still alive or had succumbed to their iliness.

RESULTS:

The sample size was 440 patients. Trauma patients were 23.0%, the rest were non-
trauma patients (77.0%). The mean age of the populétion was 47.21 +/- 21.78. For trauma
cases, the mean age for population of patients was 31.61 +/- 21.41 years old. 67.27%
were male patients and about 95.0% were Malays. The highest number of patients was in
the medical category (58.6%). Neurosurgical cases contributed to 25.0% of the total
cases. Most of the trauma cases involved patients less than 60 years old (84.1%). The
mean duration of stay in ED was 3.92 +/- 1.5 hours. A total of 27 patients died. Seven
(1.59%) of them were trauma patients. There was ;a significant difference between the
RTS value and the mortality within the period of §ne week (<0.05, 95% CI: -4.4,-1.0).
There was also a significant difference between the SI value and the mortality within the
period of one week (p<0.05, 95% CI: 0.3 — 0.8). There were no significant differences
comparing the mean of age, sex, mean duration of ED stay as well as the duration of one-
week ward stay with the mortality (p>0.05). There‘were also no significant differences

when comparing the individual components of RTS (GCS, RR and SBP) and SI-(HR and

SBP) with the mortality (p>0.05).
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CONCLUSIONS:

Patients of red zone of ED HUSM vary in age, illness and their severity. The majority of
patients attending the ED HUSM were medical patients. The mortality rate within the
period of one week was small. RTS and SI can be used in assessing the prognosis of

trauma and non-trauma cases respectively in ED HUSM.
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1. INTRODUCTION

The emergency department (ED), sometimes termed the emergency room (ER),
emergency ward (EW), accident and emergency (A&E) department or casualty
department is a hospital or primary care department that provides initial treatment to
patients with a broad spectrum of illnesses and injuries, some of which may be life-

threatening and requiring immediate attention (Fromm et al., 1993).

According to Nik Hisamuddin et al. (2005), the coﬁcept of emergency medical health
care systems in Malaysia has existed since the 1950s. As in other countries in Asia, their
functions and important contributions to the overall healthcare system have been much
underestimated compared to other specialties. Emeréency Medicine is a relatively new
specialty still at its infancy but is rapidly expanding in Malaysia. The specialty is being
increasingly recognized within the health care system in the country. It follows the
Anglo-American model of emergency care, which uses predominantly emergency

medical technicians. Other system follows the Franco-German model, which is physician

driven. (MacFarlane, 2003).

Patients come to the ED with various complaints regarding their illness, ranging from
non-critical cases up to acute, critical and life-threatening conditions which require
prompt and rapid as well as straight-to-the-point assessment and management to stabilize
and carry out life-s;aving procedures. All these require an established team work among

all the staff working in ED, right from the Emergency Physician (EP) down to the



emergency residents, paramedics, attendants as well as the technicians from the radiology
department, laboratories, mortuary etc. Thus, EP has little time to gather additional data,
consult with others, or deliberate about alternative treatments. Instead, in emergent
situations, there is a presumption for quick action guided by predetermined treatment

protocols. (ACEP, 2005).

To date, there is no local data on the effectiveness of the management of critically-ill
cases in the red zone of ED that is available to us. In a way to improve the services
provided, analysis on the type of cases and the outcofmes are required for any decision to
be taken in improving ;the health services, especially 1n the red zone.

Stabilization of the critically-ill patients are the main gstay in treating red zone cases. They
are likely to have the best chance for survival when critical care is delivered as
expeditiously as possible, regardless of setting (Chalfin et al, 2007). These include
administration of drugs, intravenous cannulati;)n and fluids, cardiopulmonary
resuscitation (CPR) and intubations and ventilation 1f required. Further consultations to
the respective department for disposition of patients are made after emergency cares have

been delivered to the patients.



11 THE EMERGENCY DEPARTMENT, HOSPITAL UNIVERSITI SAINS

MALAYSIA (ED HUSM)

The Emergency Unit, Hospital Universiti Sains Malaysia (HUSM) was upgraded to a
department status in 2003, in parallel with the recognition of Emergency Medicine as a
specialty on its own and as a postgraduate master degree pioneered by USM. The
department, manned at the current moment by seven emergency physicians, is offering a

24-hour specialist coverage everyday.

The department, as with all other emergency departments around the globe, serves as a
crucial and integral link between the community and the hospital. This department is a
place where the sick, hie wounded, the sexually batéered, the depressed, the violent, the
confused, the poor, etc, would go when in needs, aﬁd where the physicians, nurses and

other paramedics staff were trained to treat them in the best possible way, 24 hours a day,

365 days per year.

1.1.1 EMERGENCY ROOM

The Triage Officer will determine the cases based on the complaints and triaged them
accordingly. Red zone is for patients with critical, unstable, life-threatening and potential
life-threatening conditiohs (Appéndix 2). Four beds with complete vital signs monitoring
are available in this zone. Yellow zone is for patient with semi-critical, non-life-
threatening, non-walking or in severe pain. Four beds are available. Green zone is for
non-critical, walking patient, stable, non-life-threater{ing or in mild pain. Four beds also

available here. Patients presented to ED HUSM,; either walk-in cases, ambulance-call



cases or referred from various sources (district hospitals, health clinics or general
practitioners) are triaged red if they fulfilled the criteria mentioned. Immediate review by
the medical officers on duty with prompt treatment directing at the presenting complaints
are carried out without delay. Primary and secondary surveys are carried out followed by

identifying of the underlying problems.

In this study, we were focusing on the red zone of ED HUSM — the cases tagged as red,
and the discussion relating to it. These included the démographic profiles of patients e.g.
age, sex, race and source of referral. The study also looked into the disease characteristics
such as the types of illness, interventions given to the fpatients and their disposition from
the ED. Those patients were divided into 2 groups i.e. frauma cases and non-trauma cases
and they were analyzeci using two scoring systems. Trauma cases were analyzed using
the Revised Trauma Score (RTS) whereas non-trauma cases were analyzed using the
Shock Index (SI) scoring systems. Follow up of patients, in this study, in determining the
mortality of the subjects after being given the acute rﬁanagement in ED, HUSM or after
admission to the ward (within period of one week) wihs done. Period of one week was
chosen (and approved by the ethical committee) as during this period, most of the
diagnosis of the illness has been established by the managing team in the ward.
Furthermore, if shorter duration is chosen, the diagnosis will be lacking as most of the
laboratory results as well as the other results e.g. biopsi;, culture and sensitivity, reporting
of x-rays etc are still pending. Subsequently, if longef duration is chosen, there will be

confounding factors such as sepsis or septicemia will affect the patients may and interrupt

the outcomes.



We receive and manage more than 200 patients per month in our red zone (Appendix 1).
In 2005, motor vehicle accidents (MVA) or road traffic accidents (RTA) were the third
principal cause of hospitalization in Malaysian MOH hospifals (MOH health facts, 2006).
As Emergency Medicine 1s still new in Malaysia, a lot more information need to be
gathered to give us the idea how cases are being managed in our ED, especially the red
zone, as well as the limitations that we face in our daily works to give a proper and
effective care to the critically-ill patients. For example, in trauma cases, there is a need to
see the distribution of such cases as well as the dempgraphic profiles and their outcomes
after being managed in ED before been transferred to the respective wards so that
necessary actions can be undertaken in future to give better treatment to improve the

outcome.

Importantly, it can gi'fre us an idea regarding the uncierlymg problems of cases triaged as
RED, whether they are medical, surgical, pediatric, obstetrics, gynecology or others. By
knowing this, we can be more prepared in terms of npmber of staff required, equipments,
drugs, even further training of the personnel in the area concerned in handling or
managing red zone cases; especially for young staff (:‘James and Bart, 1997). Optimal care
can be given efficiently in reducing mortality and m(:)rbidity. It can help us in improving
the quality of services provided to our patients, thus iimproving the overall quality of life

in our community.



2. LITERATURE REVIEW

iEmergency department (ED) was developed during the 20th century, in response to an
%increased need for rapid assessment and management of critical illnesses as well as due to
;fthe reason that the emergéncy care is rapidly progressing into a more challenging task
nowadays. The first specialized trauma care center in the world was opened at the
University of Louisville Hospital in 1911 and developed by surgeon Arnold Grishwold
during the 1930s and '40s. In some countries, ED has become important entry points for

those without other means of access to medical care (Swaminatha, 2000).

The red zone of ED provides initial treatment to critically-ill patients with a life-
threatening conditions and requiring immediate attention. They make up a substantial part
of some ED patient populations, up to 8% of all patients, and over 25% of those admitted

(Fromm et al., 1993).

With regard to this study, there are few things worthj discussed here like the triage
system, emergency patier;; care (red zone managerhent) including the patients’
Qemographic profile and the types of critically-ill and lifé—threatening conditions, EP and
staff involved in the patients care, as well as the outcomes of the patients receiving

emergency treatment and actions that could be taken to improve the management and

care of the patients.
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2.1 TRIAGE

|
;Triage is derived from the French word, “trier”, meaning "to sort or to choose". It is a

ﬁdynamic process designed to get the right patient to the right place at the right time with
Lhe right care provider. It reciuires brief clinical assessment that determines the time and
jsequence in which patients should be seen in the ED or, if in the field, the speed of
transport and choice of hospital destination (Robert, 2004). In general, triage can be

defined as the prioritization of patient care based on severity of injury/illness, prognosis

and the availability of resources (Tintinalli et al., 2004).

Robert (2004) mentioned that the concept of priori;tizing patients and providing
immediate care to the most seriously injured was practiced in France in the early 1800s.
Over the next century, this practice was further developed in armies throughout the
World. As a result, many injured persons whose surgery might have been delayed
1‘received critical care earlier. During World War 1, impfoved outcomes of some battle
{njuries were credited to appropriate triage. Thus, triage 13 one of the first applications of
medical care after first aid. He further stressed regarding the triage in ED which occurred
époradically in the early 1900s in crowded inner-city hospital dispensaries. However, it

was not widely adapted in ED until the latter half of the century, when organized

aepanments with on-duty EP became a national standard.

Triage may be performed by medical assistants (MA) or nurses at the entrance of ED.

They are usually trained in managing emergency cases.



Primary roles of the triage nurse:
> Screening: quick look

> Assessment: focused assessment

The most common triage classification in the United States still involves assigning
patients to one of four color-coded categories (red, yellow, green or black), depending on
injury severity and prognosis. In addition to the nature and urgency of the patient’s
systemic condition, triage decisions should be sensitive to factors affecting prognosis,
such as age, general h‘;alth, and prior physical condition of the patient, and the
qualifications of the responders and availability 0f key supplies and equipments

(Tintinalli et al., 2004).

Other ED triage system divides patients into at least 3-4 tiers, which is also widely used

by the hospitals in the United States (Robert, 2004).

Category I (obvious emergency):

The physician must examine the patient as soon as possible. Case examples include
cardiac arrest, acute se\;ere chest pain, massive vomiting of blood, sudden loss of
consciousnéss, and major trauma with hypotension.

Category II (strong potential for emergency):

The patient needs full evaluation and treatment by a physician. Case examples include

acute dyspnea, acute abdominal pain, acute chest pain, acute confusion, and severe pain.



Category III (potential emergency):

Consider the possibility of an occult or pending emergency condition. Case examples for
this category include abdominal pain, high fever, acute back pain, serious extremity
injuries, and large or high-risk lacerations.

Category IV (non-emergent):

These patients' presentation provides no reason to think they have an emergency medical
condition or are at risk of developing one. Disorders are chronic, minor, or self-limiting.
Case examples include medication refill, acne, mild adult upper respiratory tract

symptoms, mild sore throat, blood pressure check, and lumps and bumps.

Other triage systems include the 5-level Canadian system and Simple Triage and Rapid
Treatment (START) which categorizes victims based on their ability to walk, their

mental status, and the presence or absence of ventilation or capillary perfusion.

Some ED have chosen numbers or colors to desighate triage categories (Robert, 2004;
31

Tintinalli et al., 2004). In Malaysia, the hospitals’ ED used this type of triage system. ED

is divided into three zones — green, yellow and red. Patients are triaged to each zone

based on their presenting illness:

a. Green zone — non-critical case
b. Yellow zone — semi-critical case

c. Red zone - life-threatening conditions (see appendix 2)



It is a continuous (dynamic) process and categories should be checked regularly to ensure
that the priority remains correct where the dynamic card allows the priority to move up or

down.
2.2 ACUTE EMERGENCY CARE AND RED ZONE

Acute, critical illness hgs been defined, although uﬂsatisfactorily, as a disease process
with a predicted mortality in excess of 30%. (Shoettiaker et al., 1992). The standard of
care for critically-ill patients remains largely suppoi‘tive. Early identification of these
patients, however, may decrease mortality by rapid in’éervention. Resuscitation of patients
in shock is essential. Therapy should be initiated as éarly as possible, ideally in the ED

and continued in the ICU (Michael, 2004).

While many patients with critically-ill and life-threatening conditions (appendix 2) often
t _

presenting first to the ED, and triaged RED; medical ’pfﬁcers working in ED and the EP

must equip themselves with all the up-to-date info;rmation in treating such cases to
prevent the complications including death. The patieht could experience loss of life or
function if immediate intervention is not instituted (Grossman, 1999). The EP has little
time to gather additioﬂal data, consult with others, or deliberate about alternative
treatments. Instead, in er:r|1ergent situations, there is a presumption for quick action guided
by predetermined treatment protocols (ACEP, 2005). Critically-ill patient require early

identification as well immediate and continuing resuscitation from the moment of arrival

to the ED (Rady, 1996). The patient needs to be managed properly and stabilized before
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referral to the respective department is made for admission and further management in

the ward.

The early identification and rapid resuscitation of critically-ill patients in thé ED is
important for two reasons. First, rapid initiation of appropriate and effective therapy is
required to prevent these patients from progressive deterioration to cardiopulmonary
collapse or immediate death in certain clinical siﬁuations. Second, early initiation of
effective therapy to correct tissue hypoperfusion and! resulting in hypoxia and reestablish
normal systemic oxygen balance can reduce the in-l;iospital morbidity, reduce the length

. . . . i
of hospital stay and contribute to a savings in health care costs for critically-ill patients

(Boyd et al., 1993; Rady, 1996).

As mentioned in few articles, an ED requires different equipment and different

approaches than most other hospital divisions. Patients frequently arrive with unstable

conditions, and so must be treated quickly. They mé.y be unconscious, and information
such as their medical history, allergies, and blood tyiae may be unavailable. ED staff are

trained to work quickly and effectively even with minimal information (Swaminatha,

2000).

The resuscitation area or red zone as known in HUSM is a key area of an ED. It usually
contains several individual resuscitation bays, with one specially equipped for pediatric

resuscitation. Each bay is equipped with a defibrillator, airway equipments, oxygen

points, intravenous lines and fluids, and emergency drugs as well as electronic

monitoring for close monitoring of such patients who are critically-ill with life-

11



threatening conditions. The paramedics are usually trained in managing such cases along
with the Medical Officers on duty and the EP. Resuscitation areas also have ECG
machines, and often limited X-ray facilities to perform chest and pelvis films. Other

equipment may include non-invasive ventilation (NIV) and portable ultrasound devices.

Robert (2004) mentioned that red zone is meant for those cases with serious emergency
or life-threatening conditions such as ACS, hypertensive emergencies, massive bleeding
with hypovolemic shock, polytrauma etc. The EP must examine the patient as soon as

possible as every minute matters in treating critically4ill cases.

23 NON-TRAUMA EMERGENCIES

Regarding the cardiovascular emergencies, it was néted that ischemic heart disease was
the most common cause of death worldwide in the age-group of 45 and above in the year
2002 (WHO, 2005). In :he United States, ischemic hdieart disease accounted for more than
500,000 deaths annually (Tintinalli et al., 2004). Carc?‘liogenic shock which usually results
|
from acute myocardial infarction (AMI) is the mosﬁ common cause of AMI-related in-
hospital death. The overall incidence of cardiogenic s,ghock in AMI is 6 to 8 percent, a rate
that remained constant from 1975 to 1997 (Goldberé et al.,, 1999; Menon and Hochman,
2002). Cardiac arrest isrrelatively a common presentation in ED, thefefore defibrillators,
automatic ventilation and CPR machines, and bleeding control dressings are used

heavily. Survival in such cases is greatly enhanced by shortening the wait for key

interventions (Swaminatha, 2000).
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In cases of pulmonary emergencies, common respiratory symptoms that bring patients to
the ED include dyspnea (with the associated findings of hypoxia and hypercapnia),
wheezing and cough. Most immediately life-threatening conditions causing dyspnea
include upper airway obstruction with foreign body, angioedema or hemorrhage; tension
pneumothorax, pulmonary embolism and due to neuromuscular weakness such as

myasthenia gravis, Guillain-Barre syndrome and botulism (Tintinalli et al., 2004).

The most common ca:use of death worldwide in 2002 in patients in the age-group of 0 to
4 years and third most common in all ages were lower respiratory tract infections (WHO,
2005). The mortality rate of childhood pneumonia is less than 1 percent in industrialized
nations, but pneumonia accounts for up to 5 millimfp deaths annually in children younger
than 5 years in developing countries (Hietala et al.,i 1989). Pediatric patients account for

approximately 30 percent of visits in most ED (Tintinalli et al., 2004).

Diabetic ketoacidosis (DKA) which is an acute, life-threatening complication of diabetes
mellitus is an example‘ of endocrine emergencies tﬂat is commonly seen in ED HUSM.
Diabetes mellitus was found to be at 13t position cgusing death worldwide in all ages in
2002 (WHO, 2005). DKA accounts for 24 percent of all diabetic admissions in the United
States and better understanding of the pathophysiology and an aggressive, uniform
approach to diagnosis and management have reduced mortality to less than 5 percent of

reported episodes (American Diabetes Association, 2002).

Septicemia was the leading cause of death in Malaysian Ministry of Health hospitals® in
2005 representing 16.54 percent of all causes (MOH Health Facts, 2005). They may

develop in those critically ill patients admitted to the ward after receiving treatment in ED

13



and can contribute to the prolong course of illness as well as adding to the mortality
statistics. Most of the previous studies focused on critically ill patients with severe sepsis,
because this population has been associated with both frequent mortality and increased

hospital costs (Michael, 2004). Septic shock, the most severe form of sepsis, is associated

~ with high mortality rates, largely due to the progressive compromise of various organ

systems and the development of multiple organ failure (Oscar et al., 2004).

The most common disease states predisposing to sepsis are malignancies, diabetes
mellitus, chronic liver disease, chronic renal failure, and the use of immunosuppressive

agents. In addition, sepsis also is a common complication after major surgery, trauma,

t
t

and extensive bumns (Sharma, 2005). Invasive procedures that are commonly carried out
[

in ED such as bladder catheterisations, intravascular devices and endotracheal tubes can

predispose to the development of sepsis if done without taking care of the sterility of the

performers or the equipment.

. The hospital mortality ranged from about 25 percent in Euncomplicated infection or sepsis

- stays an

to 40 percent in patients with severe sepsis and 60 percent for septic shock (Corinne et al.,
2003). A multicenter prospective study reported a mortality rate of 56 percent during ICU

d 59 percent during hospital stays. Twenty-seven percent of all deaths occurred

- within 2 days of the onset of severe sepsis, and 77 percent of all deaths occurred within

 the first 14 days. The risk factors for early mortality were higher severity of illness score,

the presence of 2 or more acute organ failures at the time of sepsis, shock, and a low

blood pH L.e. <7.3 (Brun-Buisson et al., 1995).
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24 TRAUMA

Trauma, as a result from MVA, domestic injury or violence, industrial injury, fall from
height, assaulted etc. is a major cause of premature death and disability worldwide. Data
had shown that it was the third leading cause of hospitalization and the fifth leading cause
of death in MOH hospitals in Malaysia in the year 2005 (MOH health facts, 2006). It was
the fourth leading killer of Americans and the single greatest cause of death before the
age of 45 or the eleventh most common causes of death worldwide in all ages in the year
2002. Road traffic-related injuries, self-inflicted injuries, interpersonal violence, burns
and drowning were among the 15 leading causes of ;death occurring among people aged
between 5 years and 44 years (WHO, 2005). Further}noré, studies have shown that every
year, approximately 5 million people worldwide dié from injuries (Ali et al., 1993). In
addition to the millions who die each year, millions 1;nore are temporarily or permanently

disabled. This toll is eipected to increase in coming y;ears (ACEP, 2000).

Regarding pediatric trauma, head injury is the most ifrequent cause of traumatic death in
children (Rhodes et al., 1993). MVA are the leading cause of death among children over
the age of 1 year, accounting for 18 percent of all deaths and 37 percent of all deaths due
to trauma. Under the age of 1 year, suffocation is the‘most common cause of death due to

injury. The other leading causes of death are drowning, fire/burn and firearms. Death

rates for boys over the age of 5 are twice the rate for girls (Fingerhut and Warner, 1997).
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; While persons older than 65 years of age represent 12 percent of the population, they

account for 36 percent of all ambulance transports, 25 percent of hospitalizations, and 25

i
percent of total trauma costs (Schwab and Kauder, 1992). Geriatric trauma patients

| represent between 8 and 12 percent of the general trauma population. While male trauma

victims are predominant in the younger age groups, males and females are equally
represented in the geriatric trauma population. Trauma ranks as the seventh leading cause
. of death in this age group, although the rate per 100,000 is 92, as compared with 35.7 for

all age groups (Schiller et al, 1995). Approximately 28 percent of deaths due to

accidental causes involve persons 65 years and older. Also, the elderly have the highest
|

 population-based mortality rate of any age group (Schwéb and Kauder, 1992).
!

' In case of polytrauma where the patient sustains serious injuries involving two or more
vital organs, the management will be more critical as poor trauma care will cause many

~ gerious complications or even death. Multidisciplinary involvement is crucial in

_ determining the outcome of the victims.

:Many articles on trauma have quoted the famous ‘trimodal distributions of death

following an injury or trauma. Deaths from severe injury occur in one of the three phases

j as shown by the figure below. They:

1 occur immediately or occur quickly as a result of overwhelming injury;

2 occur during the intermediate or subacute phase; within minutes to a few hours

after the injury. This ‘is known as “The Golden Hour’ and deaths in this peak are largely

as a result of major head, chest and abdominal injuries. This is the main focus of trauma
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life support course as the injuries are frequently the result of treatable conditions. The
mortality can be reduced to less than 10% with a proper trauma system.
3. are delayed. Deaths during this phase often occur days or weeks after the initial

injury and are the result of infection, multisystem failure or other late complications of

trauma.
Deaths
1 2 3 Time
Trimodal distribution of deaths from road traffic injuries
(WHO, 2005)

Trauma care has improved considerably over the past 25 years, largely from combined

!
improvements in assessment, triage, resuscitation, and emergency and intensive care. The

development of trauma centers has continued to e\%olve in North America with data
supporting their efficacy (Vincent, 2006). Most existir;g injury control strategies focus on
primary prevention — that is, avoiding the occurrence of injuries or minimizing their
severity — or on secondary prevention — providing adéquate medical response to enhance

ireatment and thereby minimize harm following an injury.
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2.5 RESOURCES IN EMERGENCY DEPARTMENT

The ED can be a hectic environment; a patient arrives, health care is delivered, and the
patient departs. A seemingly endless number of activities occur, frequently

simultaneously, to provide care for patients. To the uninitiated, the ED and its chaotic

environment would seem to defy classification and study. Analysis shows that most of

b

the activities are the same repeated multiple times throughout the day. In order for the EP

to perform at a high level over a career of suitable length, it is critical to pay attention to

wellness issues. Emergency medicine (EM) is a stressful field, and there are great

. concems regarding burnout of its practitioners (Robert, ﬁOOS )-

James (2006) wrote regarding achieving a quality ED In the ED, the customer is any

person who is affected by a process. Customers include patients, physicians, nurses,

technical staff, and other hospital personnel. Patients oﬁfen arrive in the ED unscheduled,

|

“in crisis, and sometimes against their own free will. Thus, EP cannot rely on earned trust

J

or on any prior knowledge of the patient's condition, valhes, or wishes regarding medical

I

treatment.

'An article from the American College of Emergency thsician (ACEP) in 2005 stated

that EP must responds quickly to acute illnesses and injuiies. In achieving these goals, EP
serves the principle of beneficence, that is, they are acting in the best interests of their

he article also mentioned regarding the relationship between the EP and other

i

patients. T

professionals, with nurses and paramedical personnel without forgetting their prime task

in dealing with the wellbeing of the patients seeking their help to prevent or minimize
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;‘ pain and suffering, loss of function and loss of life. Thus, the patient's willingness to seek

1emergency care and to trust the physician is based on institutional and professional

l assurances rather than on a personal acquaintanceship.
|

|

' Although the exact effect of the nurse staffing on the number of emergency physicians is
'yet to be determined, most EP would agree that an efficient emergency nurse is "worth
his/her weight in gold". Avoidance of unnecessary delays for admitted patients (e.g.,

‘holding patients until the floor team comes to the ED to begin their workup) is crucial

i

(Zun, 2006)

Teamwork is truly an important aspect and has to be practiced at all times in the ED. The
team concept is well-known to EP. Failure to heed the rest of the team often predicts
doom for physicians. Joint problem-solving helps, but keep such work groups small to
enhance effectiveness (Robert, 2005). Training and continuous education of ED staff are
truly an important element to improve the quality of sérvices rendered to the patients.
:Reductions in clinical exposure at both undergraduate aﬁd postgraduate level have been

implicated In junior doctors’ inability to recognize ard manage critically-ill patients

(Gavin, 2007).

The effectiveness of emergency medicine decreases when other departments establish
special roles in the ED. Joint arrangements with other departments often are necessary,
‘but emergency medicine must be an equal at the table: The department is best served

‘when the head of emergency medicine plays a key role in the hospital and medical

school. Such physicians are usually well-qualified for leadership positions on the medical

staﬁ‘ (Robert, 2005)
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I32.6 OUTCOMES OF THE PATIENTS RECEIVING TREATMENT IN

EMERGENCY DEPARTMENT
|
|

EOutcome for critically-ill patients often depends on time-sensitive critical care
;interventions, thus, the impact of delays in transfer to an intensive care unit (ICU) on
:outcome could be substantial. However, the impact of such delays on patient outcome is
currently unclear. For example, trauma victims have highef survival when they are
expeditiously transferred from the field to properly equipped and staffed trauma centers,
and patients with AMI and ischemic CVA who meet critéria for reperfusion therapy have

better outcomes when treatment is expeditiously adminisféred (Chalfin et al., 2007).

Regarding the age component, various definitions are mdde regarding the term ‘elderly’.
Ageing can be defined as a biological, sociological, economic and chronological
phenomenon (Karim, 2002). Chronologic age is the actuail number of years the individual
has lived. The elderly population can be divided into tw? groups: the ‘young old’ (65 to
80 years of age) and the ‘old old’ (80 years of age arid older) (Schwab and Kauder,
1992). In this paper, chronological definition will be usred and in line with the United
Nation's and Ministry of Health's recommendations, "th{: elderly or ageing population"
‘Will be taken to mean people aged 60 years or older as sﬁggested by Karim (2002). The
elderly are, on the whole, less healthy than the noin-elderly. Among the elderly,
increasing age is associated with higher morbidity, higheft use of health services (number
of visits to doctors and hospitalizations) and greater demand for specialized services. All

these factors will lead to an increase in the complexity of health services required and

increased expenditure (Karim, 2002). Comorbid disease states such as diabetes mellitus,
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coronary artery disease, renal disease and pulmonary disease can reverse the physiologic

reserve of certain patients, which makes it more difficult for them to recover from injury

(Morris et al., 1990).

The hospitalizati_on rate for male and female patients was almost equal (19.2% versus
19.3%). Those 60 years and older (3,559 or 39.0%) had the highest hospitalization rate
(28.0%). The higher the triage priority, the more likély the patient was to be observed and
subsequently admitted (Lateef and Anantharaman, i2000). In addition, even though the
elderly only represent about 10% of the populaLtion, they account for 36% of all

ambulance transports, 25% of hospitalizations and. 25% of total trauma costs (Schwab

and Kauder, 1992).

i
i

In cases of trauma, David (2006) stressed regardin§ comprehensive trauma systems that
can improve the outcomes of the patients. Crucial éomponents of such a system should
include a coordinated approach to both prehospita{l and hospital care, and to training
providers in both areas. He further mentioned tha?t trauma scoring has emerged as a

means of describing injury severity and has become an essential component of quality

improvement.

Septicemia was the rqost common cause of deaths in:l MOH hospitals in 2005 representing
16.54% from all causes. Heart diseases and diseaseé of pulmonary circulation came later
with 14.31%. Accidents were in fifth place with 5.67%. Looking at the principal causes
of hospitalization in MOH hospitals in 2005, accidents were in third place with 8.93%
(MOH health facts, 2006). All these figures need to be attended seriously by those

working in ED as they are the front liners that receive and give the initial treatment that
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|
r%xay change a lot in the outcomes of the patient; hence it 1s the hypothesis of this study.

! . . .
Lack in knowledge and skills of the personnel may jeopardize the patients” life.

|

Z.L SCORING SYSTEMS USED IN THE STUDY

Tﬁe scoring systems vary widely, with some relying on phy%iologic scores (e.g., Glasgow
Coma Scale [GCS] score, Revised Trauma Score [R’fS]), and others relying on
deScriptors of anatomic injury (e.g., Abbreviated Injury §core [AIS], Injury Severity
Score [1SS]). No universally accepted scoring system hasl been developed, and each

system contains unique hmltatlons This limitation has resulfed in the use of a number of

\

such systems in different centers around the world (David, 2006).

ThlS study 1s aimed at looking the outcomes of the trauma and non-trauma cases that are
bemg treated in red zone of Emergency Department, Hospltal Universiti Sains Malaysia.

Therefore in order to look at the outcomes in term of survnval of patients, we are using

two well known scoring systems i.e. Revised Trauma Score 1(RTS) for trauma patients

and Shock Index (SI) for non trauma patients.

Criticelly-ill patients must be identified as early as possible to allow prompt diagnosis

d treatment Critical Care Outreach Teams have recently been introduced to help
and tn :

identify such patients———they may use early warning scoring, systems to guide them.
identif} :

ing systems involve gathering information about current physiology and other data
Scoring

emorbid diseases). They may be useful in research and in resource allocation, but
(eg PT
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phys

" patients who should be treated in a trauma centre, althfpugh this value may be somewhat

~ determine

are controversial because many important factors may influence the final score and mask

the outcome implications of the score (Hudson and Owen, 2007).

2.7.1. REVISED TRAUMA SCORE

Trauma scoring has emerged as a means of describing;injury severity and has become an

essential component of quality improvement. It can facilitate the prediction of patient

outcomes and the evaluation of aspects of care (David, ?2006).

The Revised Trauma Score is a physiological scoring system, with high inter-rater

reliability and demonstrated accuracy in predicting dealth. It is scored from the first set of
i

data obtained on the patient, and consists of Glasg!ow Coma Scale, Systolic Blood

" Ppressure and Respiratory Rate (Champion et al., 1989; Wang, 2005)

Values for the RTS are in the range 0 to 7.8408. TheéRTS is heavily weighted towards

| the GCS to compensate for major head injury without multisystem injury or major

iological changes. A threshold of RTS < 4 has; been proposed to identify those

low (Champions et al., 1989).

| g
" The RTS has 2 forms depending on its use. When used for field triage, the RTS is

d by adding each of the coded values togethet. Thus, the RTS ranges from 0-12

and is calculated very easily. An RTS of less than 11 is used to indicate the need for
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‘transport to a designated trauma center. The coded form of the RTS is used more
frequently for quality assurance and outcome prediction.

'The coded RTS is calculated as follows, in which, GCSc, SBPc and RRc, represent the

{ coded values of each variable:
RTSc = 09368 GCSc + 0.7326 SBPc¢ + q.2908 RRe

The main advantage of the coded RTS is that the weighting of the individual components

. . o
emphasizes the significant impact of traumatic brain mjulty on outcome (Patrick, 2002).

|
i

|

[ CODED GLASGOW SYSTOLIC BLOOD RESPIRATORY
VALUE ()|  COMA SCALE PRESSURE (mrh Hg) RATE (breath/min)
7 3-15 >89 10-29
3 9-12 76-89 >29
3 6-8 50-75 6-9
- 773 1-49 1-5
- 3 0 9

I

RTS = 0.9368GCS(c) + 0.7326SBP(c) + 0.2908RR(c) 'where the subscript ¢ refers to

coded value.

.Shoemaker et al. (1992) defined the acute, critical illness as a disease process with a

predicted mortality in excess of 30%. Looking at the figure shown below, this percentage

correlates with the RTS of 3 and below; whereas those with higher RTS values will have

24





