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core (domain) represents hospital EM services and 
surveillance. 

5. Core Orange
 It is colored to denote creativity, and in terms of research 

domains it is meant to represent registries. This is an 
important area for EM research as registries may lead to 
unexplored areas for future research. Following orange is 
the blue core, a color that symbolizes depth. 

Although we have not studied the true capability of the 
model in real-time, we believe that Eddy can greatly assist 
end-users to select EM-centric research themes/topics of 
real-world significance and relevance. 

CONCLUSION
The ‘Eddy process’ will likely supersede the traditional 
approach of selecting research topics through extensive 
literature searches, without the end-user understanding 
specific research domains. However, it is important to 
keep in mind that regardless of our attempts to keep Eddy 
simple, our intention is not to trivialize the situation; for 
instance, it is important to acknowledge the complexity 
inherent in selecting specific study designs. Therefore, 
one still has to grasp research basics and concepts 
depending on one’s particular domain/area or theme of 
interest. Finally, we conclude that our proposed model, 
although relatively simple at present, may require modifi-
cations for continuous improvement and further sophisti-
cation. 
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6. Core Blue 
The blue core represents research based on a plethora of 
infectious diseases. 

Each of the colored cores described above is further divid-
ed using a color-code gradient from a darker to a lighter 
shade called “The Gradient” (Figure 2). As shown in 
figure 2, the gradient indicates that each research domain 
or core may be investigated from a basic cellular level 
(shown as a lighter shade on the gradient) to a broader 
public health level (shown as a darker shade on the same 
color gradient). 

The circular arrangement of the model depicts that any 
research domain can overlap with another, and thus it can 
be used bi-directionally in a spiral fashion as indicated by 
the arrow in the figure1 (as one example). The figure also 
indicates how the different, yet overlapping, research 
areas in our model can be broadened depending on 
research question(s) of interest and available resources. 

The lateral aspect of Eddy demonstrates the funneling 
concept. The slope of the funnel reinforces the need to 
implement a smoother and sliding approach while 
moving from one core to the next. I visualized in 3D, the 
differently colored zones of the cores encompassing the 
funnel, visible both inside and outside. Using the visual 
metaphor of a funnel essentially provides a conceptual 
imprint through means of a simple, low-content interface. 
Moreover, the ‘Eddy’ moniker with its associated logo 
potentially creates branding for exploiting marketing 
strategies in order to heighten memorability. The tool 
with its underlying concepts has the potential to enhance 
awareness and recall capacity. Hence, its utility may be 
augmented while selecting a research theme during 
tenure of a busy EM residency. In order to check our 
model applicability as per the published literature we 
have applied Eddy on to the published articles from 
different EM journals and shown its position on the Eddy 
core as shown in table 1.

BACKGROUND
Selecting a domain for emergency care 
research has always been a daunting task for 
the busy EM resident due to the broad scope 
of the field. (1, 2) The population presenting to 
the emergency departments diverse and 
includes the whole human age spectrum, (3, 4) 
ranging from neonatal/pediatric to adult/-
geriatric. Furthermore, some of those 
patients belong to medically underserved 
populations, (5) resulting in increased severi-
ty of acute illnesses/injuries, and exacerba-
tion of chronic illnesses in said populations. 
(6, 7) Hence, specialized tools providing guid-
ance on the appropriate selection of 
research domains, in either the preparatory 
or the implementation phases, will likely 
assist in carrying out clinical research. 

In this paper, we propose ‘Eddy’ as a hypo-
thetical model for understanding EM 
research domains through the utilization of 
pictorial representations. We also make the 
case that Eddy can serve as an effective 
implementation tool for the selection of 
EM-based research themes. 

THE EDDY
Eddy, in the English language, refers to a 
small whirlpool or current in a body of 
water. (5) The attribution of the word Eddy to 
EM research is based on the principle that 
the relevant research themes are overlap-
ping; by designating each theme to a core, 
the EM resident or trainee can select a topic 
while considering its direct extension into 
other independent domains. Eddy is partic-
ularly relevant to EM research because of 
overlapping EM-based research domains. 
Thus, EM trainees/physicians may utilize 

this model to narrow down on their final 
research question of interest. 

As shown in the figure, Eddy comprises of 
six cores, with each representing a separate 
domain in EM research (Figure 1);

1. Core Black 
The central core (colored black in the figure) 
represents the domain ‘patient safety/quali-
ty improvement’ and disaster medicine a 
research area that forms the basis of practice 
and improvement of EM care and research. 
Black symbolizes power; therefore it occu-
pies the central core of our model. 

2. Core Red 
It represents resuscitation research. Red 
symbolizes energy and is thus selected for 
resuscitation, as a reminder for the impera-
tiveness of uninterrupted blood and oxygen 
supplies to vital organs. As resuscitation 
represents an essential practice of EM and 
its research, it occupies the second core 
domain right next to the center. 

3. Core Yellow 
The next core is yellow and is chosen as the 
color indicates vigor and innovativeness. It 
thus focuses on research-based on organ 
systems. Since individual organ systems 
(namely; cardiovascular, gastrointestinal, 
genitourinary system, etc) can become 
involved in resuscitation, that domain is 
positioned right after the red core.

4. Core Green 
The core that comes next is green, a color 
symbolizing welfare, and optimism. This 

Despite the increased awareness of early diagnosis and 
treatment of septic patients, a large majority of patients 
do not receive acceptable management. One of the 
reasons for this pitfall is that septic patients are very 
complex and not usually without multiple co-morbidities 
combined with chaotic fluctuation of hemodynamic 
parameters. The management of such septic cases 
requires a combination of various factors, including the 
insertion of central intravenous catheters and intra-arte-
rial lines for monitoring purpose, blood sampling espe-
cially for cultures and sensitivities, administration of 
antibiotics, intravenous fluid therapy and the administra-
tion of vasopressors, all of which need to be started as 
rapidly as possible. Through our experience, we have 
come to believe that the only possible way of performing 
all necessary steps and beginning appropriate treatment 
simultaneously would be through an organized “Rapid 
response Sepsis Initiative (RrSI) team”. Just like trauma 
teams that exist for management of trauma patients and 
cardiac arrest teams for admitted patients who suffer 
cardio respiratory arrest, septic patients can be managed 
by a team based of several physicians and nurses, possibly 
an infectious diseases specialist, phlebotomist, radiogra-
phers, pharmacists etc depending on availability. In such 
teams, every member shall have their pre-decided role 
which he/she has to fulfill by ensuring all the aspects of 
early management are completed. One member of the 
team will take up the role of the leader whose purpose will 
be to command and coordinate the overall management 
of the patient and shall follow up on desired response 
while the patient can continue to stay admitted in hospital 
under any specialty. 

The “Rapid response Sepsis Initiative (RrSI) team” 
should provide coverage at all times in the hospital. A 
large number of hospitals have now developed ‘code 
sepsis’ teams and various studies are positively support-
ing this approach with better patient outcomes. (6, 7)  Con-
sidering such an approach might be of benefit in hospitals 
where the usual standard of care is suboptimal or in med-
ical settings which are estranged to the updated recom-
mendations for the management of septic patients. 

The RrSI initiative can have limitless potential in LMICs 
considering how frequently we are encountering sepsis as 
a reason for emergency and hospital admissions. The 

existence of such a team, provided there is the availability 
of hospital resources to support one, can ensure a profes-
sionally coordinated, efficient and well-balanced effort in 
face of rising patient volumes. 
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was essentially revised by the sepsis task force 
to be a life-threatening dysfunction of organs 
due to a dysregulated response of the host to 
the infection.(1)  It is currently estimated that 
60-80% of deaths in low and low to middle 
income countries (LMIC) occur as a result of 
sepsis.(2) Recently, it has become very clear 
that the most important aspect in the man-
agement of septic patients is immediate 
identification so that early initiation of antibi-
otics, rapid application of source control 
measures and essential resuscitation can be 
started as fast as possible.(3,4) Once diagnosed, 
the appropriate management becomes a 
time-bound priority. 

With the advent of the 2016 Surviving Sepsis 
Campaign guidelines and recent updates for 
2018, (5, 6) it has become strictly imperative to 
follow certain coordinated steps in a very 
timely fashion. Once the diagnosis of sepsis is 
considered, a detailed investigation of the 
possible source should be started. Adequate 
antibiotic medication should be provided as 
soon as possible. All measures should be 
undertaken for collecting appropriate blood 
cultures prior to antibiotics so that the treat-
ment can be narrowed down once the inciting 
organism and its respective antimicrobial 
sensitivities are identified. The updated 
guidelines continue to re-instate initial resus-
citation with a 30mL/kg crystalloid bolus 
within the first hour of presentation of a 

septic patient. After this initial bolus, if the 
Mean arterial pressure (MAP) continues to 
remain low, early initiation of vasopressors 
should be considered. Further resuscitation 
should be guided by either a repeat exam 
including the assessment of vital signs, 
cardiopulmonary status, central and periph-
eral capillary refill, character of pulse, and 
skin findings or two of the following determi-
nants: Central Venous Pressure (CVP) 
measurement, Superior vena cava central 
venous oxygen saturation (ScvO2), bedside 
ultrasound for Inferior Vena Cava diameter 
or dynamic assessment for fluid responsive-
ness. Objective markers such as value of 
blood lactate levels in the first hour with a 
goal of normalization within 2-4 hours is 
highly recommended and strongly related to 
patient survival. Intravenous corticosteroids 
should be administered in patients with 
septic shock only if fluid resuscitation and 
vasopressors’ therapy fail to achieve hemody-
namic stabilization. The 2016 recommenda-
tions for management of septic patients 
requiring invasive ventilation, blood or/and 
blood product transfusion, blood glucose 
control, renal replacement therapy (RRT), 
intravenous sodium bicarbonate therapy and 
enteral feeding remain unchanged. Engaging 
the family members early in the care of the 
patient should be started within 72 hours of 
patient admission in hospital and the need 
for palliation should be discussed whenever 
deemed necessary. 

ABSTRACT 
Sepsis management continues to improve 
leading to better patient survival however low 
to middle-income nations (LMIC) are still strug-
gling with high morbidity and mortality of 
such cases. The timely management of sepsis is 
crucial therefore for our setting, we propose 
the concept of a “Rapid response Sepsis Initia-
tive (RrSI) team” within the hospital which 
would be comprised of various specialists 

aiming to institute rapid, calculated and appro-
priate patient management as soon as possi-
ble.  We believe that with the introduction of a 
RrSI team, the hospitals in such countries 
would immensely bene!t from focused 
management of critically ill septic patients.
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core (domain) represents hospital EM services and 

surveillance. 

5. Core Orange
 It is colored to denote creativity, and in terms of research 

domains it is meant to represent registries. This is an 

important area for EM research as registries may lead to 

unexplored areas for future research. Following orange is 

the blue core, a color that symbolizes depth. 

Although we have not studied the true capability of the 

model in real-time, we believe that Eddy can greatly assist 

end-users to select EM-centric research themes/topics of 

real-world significance and relevance. 

CONCLUSION
The ‘Eddy process’ will likely supersede the traditional 

approach of selecting research topics through extensive 

literature searches, without the end-user understanding 

specific research domains. However, it is important to 

keep in mind that regardless of our attempts to keep Eddy 

simple, our intention is not to trivialize the situation; for 

instance, it is important to acknowledge the complexity 

inherent in selecting specific study designs. Therefore, 

one still has to grasp research basics and concepts 

depending on one’s particular domain/area or theme of 

interest. Finally, we conclude that our proposed model, 

although relatively simple at present, may require modifi-

cations for continuous improvement and further sophisti-

cation. 
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6. Core Blue 
The blue core represents research based on a plethora of 

infectious diseases. 

Each of the colored cores described above is further divid-

ed using a color-code gradient from a darker to a lighter 

shade called “The Gradient” (Figure 2). As shown in 

figure 2, the gradient indicates that each research domain 

or core may be investigated from a basic cellular level 

(shown as a lighter shade on the gradient) to a broader 

public health level (shown as a darker shade on the same 

color gradient). 

The circular arrangement of the model depicts that any 

research domain can overlap with another, and thus it can 

be used bi-directionally in a spiral fashion as indicated by 

the arrow in the figure1 (as one example). The figure also 

indicates how the different, yet overlapping, research 

areas in our model can be broadened depending on 

research question(s) of interest and available resources. 

The lateral aspect of Eddy demonstrates the funneling 

concept. The slope of the funnel reinforces the need to 

implement a smoother and sliding approach while 

moving from one core to the next. I visualized in 3D, the 

differently colored zones of the cores encompassing the 

funnel, visible both inside and outside. Using the visual 

metaphor of a funnel essentially provides a conceptual 

imprint through means of a simple, low-content interface. 

Moreover, the ‘Eddy’ moniker with its associated logo 

potentially creates branding for exploiting marketing 

strategies in order to heighten memorability. The tool 

with its underlying concepts has the potential to enhance 

awareness and recall capacity. Hence, its utility may be 

augmented while selecting a research theme during 

tenure of a busy EM residency. In order to check our 

model applicability as per the published literature we 

have applied Eddy on to the published articles from 

different EM journals and shown its position on the Eddy 

core as shown in table 1.

BACKGROUND
Selecting a domain for emergency care 

research has always been a daunting task for 

the busy EM resident due to the broad scope 

of the field. (1, 2) The population presenting to 

the emergency departments diverse and 

includes the whole human age spectrum, (3, 4) 

ranging from neonatal/pediatric to adult/-

geriatric. Furthermore, some of those 

patients belong to medically underserved 

populations, (5) resulting in increased severi-

ty of acute illnesses/injuries, and exacerba-

tion of chronic illnesses in said populations. 
(6, 7) Hence, specialized tools providing guid-

ance on the appropriate selection of 

research domains, in either the preparatory 

or the implementation phases, will likely 

assist in carrying out clinical research. 

In this paper, we propose ‘Eddy’ as a hypo-

thetical model for understanding EM 

research domains through the utilization of 

pictorial representations. We also make the 

case that Eddy can serve as an effective 

implementation tool for the selection of 

EM-based research themes. 

THE EDDY
Eddy, in the English language, refers to a 

small whirlpool or current in a body of 

water. (5) The attribution of the word Eddy to 

EM research is based on the principle that 

the relevant research themes are overlap-

ping; by designating each theme to a core, 

the EM resident or trainee can select a topic 

while considering its direct extension into 

other independent domains. Eddy is partic-

ularly relevant to EM research because of 

overlapping EM-based research domains. 

Thus, EM trainees/physicians may utilize 

this model to narrow down on their final 

research question of interest. 

As shown in the figure, Eddy comprises of 

six cores, with each representing a separate 

domain in EM research (Figure 1);

1. Core Black 
The central core (colored black in the figure) 

represents the domain ‘patient safety/quali-

ty improvement’ and disaster medicine a 

research area that forms the basis of practice 

and improvement of EM care and research. 

Black symbolizes power; therefore it occu-

pies the central core of our model. 

2. Core Red 
It represents resuscitation research. Red 

symbolizes energy and is thus selected for 

resuscitation, as a reminder for the impera-

tiveness of uninterrupted blood and oxygen 

supplies to vital organs. As resuscitation 

represents an essential practice of EM and 

its research, it occupies the second core 

domain right next to the center. 

3. Core Yellow 
The next core is yellow and is chosen as the 

color indicates vigor and innovativeness. It 

thus focuses on research-based on organ 

systems. Since individual organ systems 

(namely; cardiovascular, gastrointestinal, 

genitourinary system, etc) can become 

involved in resuscitation, that domain is 

positioned right after the red core.

4. Core Green 
The core that comes next is green, a color 

symbolizing welfare, and optimism. This 

* *

Despite the increased awareness of early diagnosis and 

treatment of septic patients, a large majority of patients 

do not receive acceptable management. One of the 

reasons for this pitfall is that septic patients are very 

complex and not usually without multiple co-morbidities 

combined with chaotic fluctuation of hemodynamic 

parameters. The management of such septic cases 

requires a combination of various factors, including the 

insertion of central intravenous catheters and intra-arte-

rial lines for monitoring purpose, blood sampling espe-

cially for cultures and sensitivities, administration of 

antibiotics, intravenous fluid therapy and the administra-

tion of vasopressors, all of which need to be started as 

rapidly as possible. Through our experience, we have 

come to believe that the only possible way of performing 

all necessary steps and beginning appropriate treatment 

simultaneously would be through an organized “Rapid 

response Sepsis Initiative (RrSI) team”. Just like trauma 

teams that exist for management of trauma patients and 

cardiac arrest teams for admitted patients who suffer 

cardio respiratory arrest, septic patients can be managed 

by a team based of several physicians and nurses, possibly 

an infectious diseases specialist, phlebotomist, radiogra-

phers, pharmacists etc depending on availability. In such 

teams, every member shall have their pre-decided role 

which he/she has to fulfill by ensuring all the aspects of 

early management are completed. One member of the 

team will take up the role of the leader whose purpose will 

be to command and coordinate the overall management 

of the patient and shall follow up on desired response 

while the patient can continue to stay admitted in hospital 

under any specialty. 

The “Rapid response Sepsis Initiative (RrSI) team” 

should provide coverage at all times in the hospital. A 

large number of hospitals have now developed ‘code 

sepsis’ teams and various studies are positively support-

ing this approach with better patient outcomes. (6, 7)  Con-

sidering such an approach might be of benefit in hospitals 

where the usual standard of care is suboptimal or in med-

ical settings which are estranged to the updated recom-

mendations for the management of septic patients. 

The RrSI initiative can have limitless potential in LMICs 

considering how frequently we are encountering sepsis as 

a reason for emergency and hospital admissions. The 

existence of such a team, provided there is the availability 

of hospital resources to support one, can ensure a profes-

sionally coordinated, efficient and well-balanced effort in 

face of rising patient volumes. 
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In the turnaround of the year 2016, sepsis 

was essentially revised by the sepsis task force 

to be a life-threatening dysfunction of organs 

due to a dysregulated response of the host to 

the infection.(1)  It is currently estimated that 

60-80% of deaths in low and low to middle 

income countries (LMIC) occur as a result of 

sepsis.(2) Recently, it has become very clear 

that the most important aspect in the man-

agement of septic patients is immediate 

identification so that early initiation of antibi-

otics, rapid application of source control 

measures and essential resuscitation can be 

started as fast as possible.(3,4) Once diagnosed, 

the appropriate management becomes a 

time-bound priority. 

With the advent of the 2016 Surviving Sepsis 

Campaign guidelines and recent updates for 

2018, (5, 6) it has become strictly imperative to 

follow certain coordinated steps in a very 

timely fashion. Once the diagnosis of sepsis is 

considered, a detailed investigation of the 

possible source should be started. Adequate 

antibiotic medication should be provided as 

soon as possible. All measures should be 

undertaken for collecting appropriate blood 

cultures prior to antibiotics so that the treat-

ment can be narrowed down once the inciting 

organism and its respective antimicrobial 

sensitivities are identified. The updated 

guidelines continue to re-instate initial resus-

citation with a 30mL/kg crystalloid bolus 

within the first hour of presentation of a 

septic patient. After this initial bolus, if the 

Mean arterial pressure (MAP) continues to 

remain low, early initiation of vasopressors 

should be considered. Further resuscitation 

should be guided by either a repeat exam 

including the assessment of vital signs, 

cardiopulmonary status, central and periph-

eral capillary refill, character of pulse, and 

skin findings or two of the following determi-

nants: Central Venous Pressure (CVP) 

measurement, Superior vena cava central 

venous oxygen saturation (ScvO2), bedside 

ultrasound for Inferior Vena Cava diameter 

or dynamic assessment for fluid responsive-

ness. Objective markers such as value of 

blood lactate levels in the first hour with a 

goal of normalization within 2-4 hours is 

highly recommended and strongly related to 

patient survival. Intravenous corticosteroids 

should be administered in patients with 

septic shock only if fluid resuscitation and 

vasopressors’ therapy fail to achieve hemody-

namic stabilization. The 2016 recommenda-

tions for management of septic patients 

requiring invasive ventilation, blood or/and 

blood product transfusion, blood glucose 

control, renal replacement therapy (RRT), 

intravenous sodium bicarbonate therapy and 

enteral feeding remain unchanged. Engaging 

the family members early in the care of the 

patient should be started within 72 hours of 

patient admission in hospital and the need 

for palliation should be discussed whenever 

deemed necessary. 


