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Background : Sepsis is a severe life-threatening condition and has a great diversity in
symptoms that causes a rapid response of inflammation; as a result, it
might damage the internal organs throughout the body. Nowadays, there
is insufficient medical instrument and reliable treatment strategies that
provide a promising diagnosis which can indicate the right sepsis
condition. The aim of this research is to improve the clinical judgment,
which might lead to earlier aggressive therapeutic interventions.

Objectives ¢ To study the association and risk factors between emergency department
patients with sepsis.

Methods :  In all, 400 retrospective medical data records among emergency
department patients were retrieved from a variety of sources (retrospective
chart reviews). The samples were divided into culture positive and
culture negative results of sepsis. After that the data were analyzed
statistically to determine the relationship and risk factors in sepsis

patients.

*Department of Emergency Medicine, Somdech Phra Pinklao Hospital.
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Results

Conclusions

Keywords

This study showed that sepsis was associated with male gender,
diabetes mellitus, chronic kidney diseases, alcohol dependence, low
hemoglobin level (less than 10 g/dL), albumin (less than 3.5 g/dL),
lactate (more than 2.1 mmol/L), systolic blood pressure (less than 90
mmHg), respectively. It was also found that the risk factors were
corresponding to diabetes mellitus (P = 0.033), chronic kidney disease
(P =0.008), low hemoglobin level (less than 10 g/dL) (P = 0.001), albumin
(less than 3.5 g/dL) (P = 0.043), systolic blood pressure (less than 90
mmHg) (P = 0.001).

Sepsis is a common condition which is often seen in emergency
department. It is severely harmful and needs to be treated urgently. We
found that the systolic blood pressure less than 90 mmHg was associated
with the highest risk. Hopefully, this research could be an alternative to
supplement the diagnosis and treatment of patients with sepsis in

the future.

Sepsis, association, risk factors, emergency department, Somdech

Phra Pinklao Hospital.
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Sepsis is a severe life-threatening condition
and has a number of diversities of manifestation that
cause rapid immune responses of inflammation; as a
result, it may damage the internal organs throughout
the entire body. Nowadays, there are insufficient
clinical instruments and reliable treatment strategies
to provide a promising diagnosis that can indicate
the right sepsis condition. This research is aimed to
improve the decision-making which might lead to a
better and faster treatment. The most common cause
of sepsis is infections, i.e., bacterial, viral, fungi and
protozoa in origin. During the early stage of sepsis,
the immune response is triggered throughout
the system as well as the rises of heart rate and body
temperature. Subsequently, the oxygen transports to
other tissues are impaired. Ultimately, it progresses
rapidly to septic shock leading to multiple organ
failure and death. Sepsis condition comprises of many
systems involvement, difficult to be diagnosed in the

" Patients with sepsis have varieties of

early stage."
signs and symptoms. In this case, the statistical data
showed that in every 100,000 patients, 300 to 1,000

had sepsis a year.”’

Sepsis condition is aggressive
and has high hospital mortality rate up to 20% and
particularly in septic shock which is increasing in death
rate to more than 50% despite the patients were
admitted on time.® In addition, the mortality rate is
noticeably higher than other severe conditions such
as acute myocardial infarction and stroke.”’ Every year
sepsis has drawn many attentions and on the watch
list of several nations including the United States of
America, European Union, Australia and Thailand.”
Thailand, in particular, sepsis has become more

common than previously expected and more important

in the National Health Services. Many researchers
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and medical associations have been investigating
and providing medical efforts to find new ways to
recognize the condition more quickly and effectively.

Originally, the definition of sepsis was based
on Surviving Sepsis Campaign in 2012."” The definition
was revised by The Third International Consensus
Definitions for Sepsis and Septic Shock (Sepsis-3) in
2016 and Surviving Sepsis Campaign in 2016.*?
Currently, medical technologies have been advanced
than previously ones and increased the survival rate
of patients as well as raising higher cost of treatment.
In each emergency room (ER) in the hospital, it is
crucial to treat this condition."” The treatment and
diagnosis given should be performed quickly and
efficiently. Thus, the association and risk factors must

be determined in order to manage the condition.

Methods

There were 7,054 patients admitted to ER who
diagnosed with sepsis from August 1% 2015 to August
1% 2016 at Somdech Phra Pinklao Hospital. Six hundred
and forty-six patients were culture-positive sepsis, and
6,408 patients were culture-negative sepsis. On the
basis of retrospective study should gather all the case
to analyze. However, Human resource was insufficient
in this study, thus we calculated the sample size by
using graph from Chase G. " with alpha (o) = 0.05
(K = 1.00), Beta () = 0.20, P = 0.59"?, and
magnitude C = 3. The ordinate 89 is read which mean
the sample size from each group should be at least
89 (in total 178) to yield the statistical significance at
0.05 (P < 0.05). As aresult, 400 patients were enrolled
in this study.

Four hundred medical data records during

those periods were retrieved from hospital sources,
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the medical chart review and electronic medical
records (EMR). The documents were collected based
on population criteria, which were divided into 2
groups: culture-positive sepsis and culture-negative
sepsis, and randomly selected in this study by,
collected every 4 of the overall sample to each group
(maximum 200) that we anticipated to eliminate the
selection bias.

Statistical indicators were tracked and
recorded in data archives and spreadsheet program.
After the indicators were completely collected,
the data was analyzed in order to determine the
association and risk factors between several values

corresponding to sepsis.

Definition

In this study, sepsis is life-threatening organ
dysfunction due to deregulated host responses to
infection. Organ dysfunction is defined as an increase
of 2 points or more in the Sequential Organ Failure
Assessment (SOFA) scores or gSOFA. Septic shock
is defined as sepsis and presence of hypotension
requiring vasopressors to maintain mean arterial
pressure (MAP) greater than or equal to 65 mm Hg,
and lactate greater than or equal to 2 mmol/L despite
sufficient fluid administration is provided, according
to the Third International Consensus Definitions for
sepsis and septic shock (Sepsis-3) in 2016 and
Surviving Sepsis Campaign 2016.%

Statistical analysis

A comparative study of patients at the
Department of Emergency Medicine with sepsis
was analyzed, descriptive statistic was used to explain

the results accordingly, i.e., frequency distribution,
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percentage, mean and standard deviation. Qualitative
analysis was to test the statistical relationship via Chi-
square test. In quantitative analysis, we used multiple
regression analysis with enter regression model to
identify the risk factors with statistical significance
that was less than 0.05. A statistical analysis software

was applied to analyze all data.

Results

A total of four hundred patients with sepsis,
there were 207 males (51.8%) and 193 females
(48.3%). The majority of them were Thai (n = 377,
94.3 %), followed by Burmese (n = 14, 3.5%), Chinese
(n=7,1.8%) and Laotians (n =2, 0.5%), respectively.
The mean age (£ standard deviation) was 62.0 + 18.4
years. The most common comorbidities found were
diabetes mellitus (n = 251, 62.8%); followed by
chronic kidney diseases (n = 155, 38.8%); and,
coronary artery diseases (n = 107, 26.8%). Besides,
63 patients were staying in elder homecare services
(15.8 %); and 43 patients had long-term vascular
access (10.8 %).

In univariate analysis, factors associated
with sepsis condition have 5 aspects, namely:
1) individual characteristic; 2) clinical characteristics;
3) comorbidities; 4) clinical laboratory characteristic;
and 5) organ dysfunctions. (Table 1)

The individual characteristic of the patient with
sepsis was significantly associated (P <0.05), which
was male gender; whereas the clinical characteristic
of the patient with sepsis showed no association
with sepsis. In the comorbidities characteristics,
sepsis was associated with comorbidities (P <0.05),
namely: diabetes mellitus, chronic kidney disease and

alcohol dependence. Clinical laboratory characteristic
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associated with sepsis (P <0.05) were, namely: serum
hemoglobin <10 g/dL, and serum albumin <3.5 g/dL.
Regarding the relationship of organ dysfunctions and
sepsis showed significant association (P <0.05) with
lactate >2.1mmol/L, and systolic blood pressure
<90 mmHg.

Risk factors for development of sepsis were

determined by multiple regression analysis between
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(individual characteristic, clinical characteristic,
comorbidities, clinical laboratory characteristic, organ
dysfunctions) and sepsis. As a result, the associated
risk factors were diabetes mellitus, chronic kidney
disease, serum hemoglobin <10 g/dL, serum albumin
< 3.5 g/dL and systolic blood pressure < 90 mmHg,

as shown in Table 2.

Table 1. A comparison of patient characteristics of culture positive and culture negative with sepsis.

Blood culture

Positive

Negative Total P

Count (%)

Count (%) Count (%)

Sex
Male 105
Female 95
Race
Thai 190
Burmese 6
Laos 1
Chinese 3

Clinical characteristic
Nursing home status 32
Presence of long-term vascular access 20

Triage diastolic blood pressure (mmHg)

<50 29
250 171
Respiratory rate (per minute)
<22 32
=22 168
Comorbidities
Diabetes mellitus 117
Coronary artery disease 48
Congestive heart failure 49
Cirrhosis 21
Chronic kidney disease 73
Chronic obstructive pulmonary disease/asthma 40
Alcohol dependence 23
Cancer 37

(52.5) 102 (51.0) 207 (51.8) 0.034
(47.5) 98 (49.0) 193 (48.3)  0.399
(95.0) 187 (93.5) 377 (94.3) 0.273
(3.0) 8 (4.0) 14 (3.5)

(0.5) 1 (0.5) 2 (0.5)

(02) 4 (2.0) 7 (1.8)

(16.0) 31 (15.7) 63 (15.8)  0.959
(10.0) 23 (11.5) 43 (10.8) 0.580
(14.5) 24 (12.0) 53 (13.3)  0.510
(85.5) 176 (88.0) 347 (86.8 0.123
(16.0) 28 (14.0) 60 (15.0) 0.328
(84.0) 172 (86.0) 340 (85.0

(58.5) 134 (67.0) 251 (62.8) 0.044
(24.0) 59 (29.5) 107 (26.8) 0.223
(24.5) 54 (27.0) 103 (25.8)  0.490
(10.5) 29 (14.5) 50 (12.5)  0.199
(36.5) 82 (41.0) 155 (38.8) 0.019
(20.0) 47 (23.5) 87 (21.8) 0.340
(11.5) 32 (16.0) 55 (13.8) 0.013
(18.5) 47 (23.5) 84 (21.0) 0.183
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Table 1. (Cont.) A comparison of patient characteristics of culture positive and culture negative with sepsis.

Blood culture

Positive Negative Total P

Count (%) Count (%) Count (%)

Clinical laboratory characteristic
Serum bicarbonate (mmol/L)

<20 123 (61.5) 102 (51.0) 225 (56.3) 0.879
> 20 77 (38.5) 98 (49.0) 175 (43.8)
Serum hemoglobin (g/dL)
<10 142 (71.0) 135 (67.5) 277 (69.3) 0.012
=10 58 (29.0) 65 (32.5) 123 (30.8) 0.374
Serum albumin (g/dL)
<35 137 (89.5) 127 (85.2) 264 (87.4) 0.047
235 16 (10.5) 22 (14.8) 38 (12.6) 0.613
Serum sodium (mmol/L)
<145 45 (22.5) 68 (34.0) 113 (28.3) 0.254
> 145 155 (77.5) 132 (66.0) 287 (71.8)
Serum glucose (mg/dL)
<60 or > 300 54 (27.0) 33 (16.5) 87 (21.8) 0.503
60 - 300 146 (73.0) 167 (83.5) 313 (78.3)

Organ dysfunctions
Creatinine (mg/dL)

Increase < 0.5 188 (94.0) 184 (94.4) 372 (94.2) 0.879
Increase > 0.5 12 (6.0) 11 (5.6) 23 (5.8)
INR
<15 72 (64.3) 94 (71.8) 166 (68.3) 0.212
>15 40 (35.7) 37 (28.2) 77 (31.7)
Activated partial prothrombin time (aPTT) (s)
<60 99 (88.4) 110 (84.0) 209 (86.0) 0.367
> 60 13 (11.6) 21 (16.0) 34 (14.0)
Platelet count (uL)
< 100,000 41 (20.5) 32 (16.0) 73 (18.3) 0.274
> 100,000 159 (79.50) 16.8 (84.0) 327 (81.8)
Total bilirubin (mg/dL)
<40 121 (88.3) 119 (86.2) 240 (87.3) 0.603
>4.0 16 (11.7) 19 (13.8) 35 (12.7)
Lactate (mmol/L)
<2.1 27 (29.4) 23 (27.4) 50 (28.4) 0.456
>2.1 65 (70.7) 61 (72.6) 126 (71.6) 0.003
Systolic blood pressure (mmHg)
<90.0 25 (12.5) 25 (12.5) 50 (12.5)  0.005
>90.0 175 (87.5) 175 (87.5) 350 (87.5) 0.132

Need for vasopressors 23 (11.5) 19 (9.5) 42 (10.5) 0.548




34 URNY mﬂssﬁwéqa LRSAME Chula Med J
Table 2. The analysis of risk factors with sepsis via multiple regression analysis.

Results B coefficient R? P
Comorbidities Diabetes mellitus 0.12 2.3% 0.033

Chronic kidney disease 0.14 2.3% 0.008
Clinical laboratory Serum hemoglobin <10 g/dL -0.28 7.1% 0.000
Characteristics Serum albumin <3.5 g/dL -0.11 7.1% 0.043
Organ dysfunctions Systolic blood pressure <90 mmHg  -0.34 15.8% 0.001

Discussion

Sepsis is commonly found in the emergency
room and difficult to treat due to high complications;
in this manner, it requires further diagnosis and
precise clinical judgment including symptoms,
records, physical examination or using anti-biotic
medicine as an alternative plan in order to improve
the treatment outcome."®In this research, recruited
for the study were patients’ records form in emergency
room were divided into two groups, namely: culture-
positive sepsis and culture-negative sepsis. However,
all possible samples admitted through the ER were
presumed in the same group due to approximately
1.6% of blood culture of patients with sepsis
contributed therapeutic benefits."* '

Recently, several researches have been
investigating and developing the methods in order
to treat and diagnose sepsis condition effectively
including identification of risk factors, associated
symptoms prediction (gender, races, age, comor-
bidities, nursing home, vital sign at triage, blood
culture)."®"®

We found that male gender was significantly
associated with sepsis, which was also reported by
Melamed et al.*” Moreover, the Asian male had higher

mortality rate from sepsis than those in other

continents by 27%. This phenomenon could be further
explained by the differences in genes, hormones
and life styles.”” On the other hand, the race that is
associated with sepsis has not been obviously found
plausible due to the low race distribution in our study.

According to the clinical characteristics,
patients living in elder homecare services, present
of long-term vascular access and diastolic blood
pressure (DBP) had no association with sepsis, which
was different from the study by Glickman et al."® This
result might be assumed that elder homecare services
and hygiene of the vascular access have met standard
quality. Besides, 347 patients (86.8%) had DBP more
or equal to 50 mmHg. It indicates that septic shock
with at least 50 mmHg of DBP has higher survivability,
which was coherent with the previous researches
as well.”” However, Holder et al."” found that DBP in
sepsis patients (less than 52 mmHg) had higher
likelihood of disease progression to a severe sepsis
and septic shock within 96 hours of ER triage."” Also,
we have not found any association with respiratory
rate despite the clinical criteria of sepsis might be
received from the data collected at ER triage, which
have mostly shown the same value.”

Patients with diabetes mellitus have a higher

risk of developing sepsis due to increased infection



Vol. 62 No. 1
January - February 2018

rate in the urinary tract, pneumonia, tuberculosis and
even cellulitis, increased mortality rate by 20% which
basically defects the immune response to infection
due to neutrophil dysfunction.”” In addition, high
blood glucose level typically serves as nutrient source
for bacteria.”” Mansur et al. ® indicated that patients
with diabetes have 1.65 times increased risk of sepsis.
We also found diabetes significantly associated with
sepsis.Moreover, Mansur et al.*” also found chronic
kidney diseases and alcohol dependence provide
2.25 times higher chance of sepsis, which are related
to uremia. It impairs the functions of the white blood
cells such as lymphocyte, monocyte, neutrophil and
dendritic cells.”” Whereas, alcohol-dependent patients
with sepsis have a higher risk of infection than non-
alcohol dependent one with 2.31 times increase in
mortality rate.”” Besides, in our study, those with
alcohol dependence mostly had cirrhosis along
with sepsis, which was one of the risks of sepsis
development.”” But relationships discovered in this
study between these factors are not relevant that might
explain from different races of the samples, i.e., age
distribution and type of cirrhosis.This part of research
was not obviously explained due to lack of collecting
data of these diseases in details.

Regarding the aspects of laboratory
characteristics, we also found the level of serum
hemoglobin less than 10 g/dL and serum albumin
less than 3.5 g/dL are associated with sepsis,
which are commonly found in patients with multiple
comorbidities. Particularly, anemia is a common
condition in chronic kidney disease patients. In
patients with diabetes mellitus, they trend to have
complications from the disease and appetite loss

from their medication. As for those affected by alcohol
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dependence, they also suffered from liver disease
simultaneously, which could directly suppress
albumin production and caused hypoalbuminemia.
The defection could down regulated the immune
system due to albumin affect the anti-inflammation.
Remarkably, variables are correlated to prior reports

'"1® Oxygen nourishing cells and

in the literature.'
tissues throughout the body are necessary for survival
from any conditions. In this case, serum lactate
indicates the presence of tissue hypo-perfusion and
hence indicates sepsis.”” Regarding the organ
dysfunctions aspect, lactate level of more than 2.1
mmol/L was associated with sepsis and they were
connected to the previous study and Sepsis-3; both
mentioned that patients with septic shock had been
treated with vasopressors to maintain mean arterial
pressure (MAP) of more than 65 mmHg and serum
lactate level higher than 2 mmol/L; this gave greater

9,29

hospital mortality burden up to 40%.*? Systolic blood
pressure less than 90 mmHg was also associated
with sepsis in our study. With SBP less than 90 mmHg
was additionally correlated to DBP less than 52 mmHg
and related to sepsis. Moreover, they showed a
greater risk of a severe sepsis and septic shock at
96 hours after triage at ER."” The result was also
consistent with gSOFA, using as a screening tool for
sepsis, which was less than 100 mmHg in SBP.®
The association of variables could not be
appropriately defined as risk factors. Thus, multiple
regression analysis has been introduced to determine
the associated risk factors with sepsis. In this regard,
diabetes mellitus and chronic kidney disease have
been found that their B coefficient were 0.12, 0.14,
which obviously demonstrate positive association.

Consequently, diabetes mellitus and chronic kidney



36 anneg a9Ussinsna wasmme

disease can lead to higher risks of sepsis. As for
serum hemoglobin less than 10 g/dL, serum albumin
less than 3.5 g/dL and systolic blood pressure less
than 90 mmHg, their 3 coefficient were -0.28, -0.11, -
0.34, which indicate negative association. In every
decrease in serum hemoglobin (from less than
10 g/dL), serum albumin and SBP have from less than
3.5 g/dL, 90 mmHg, they increase the association
with sepsis, respectively. Adjusted R* of diabetes
mellitus and chronic kidney diseases are 2.3%, and
serum hemoglobin less than 10 g/dL, serum albumin
less than 3.5 g/dL, were 7.10% indicating as low level
of association compared to systolic blood pressure
less than 90 mmHg (15.8%), which is the highest
among all variables.

Several limitations of this study have been
observed, however. Basically, this study was
performed by collecting retrospective EMR despite
the data were not completely acquired as we expected
because patients with sepsis admitted via ER
were not equally investigated. The data collection
was performed randomly, which could not select
in a certain patient. Consequently, some variables
could be lower than expected, and thus affect the
statistical analysis. Hence, the blood culture is one of
a legitimate indicator for sepsis, at that period of time,
without knowledge that the patients had true sepsis,
since we only collected the retrospective data. There
are possibilities that admitted patients in ER could
express true negative results. Next limitations
were the interpretation of sepsis. The latest version
of Sepsis-3 does not involve low/middle income
countries (LMIC) including Thailand.” As a result, it
could interfere with the base population and affect

the result of our study. Thus, we could not confirm
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whether the new definition could be applied in our
country. In addition, the specification of comorbidities
was not collected in details, in which the different
kinds of diseases could not be specified associated
with sepsis. Lastly, all the collected data could not
be implanted to other hospital beyond Somdech Phra
Pinklao Hospital because the target population was
limited, which were collected only from the medical
records of this hospital.

This study might be used to advance further
studies for ER practices in other hospitals in Thailand.
Additionally, the increase of the sample size, variables
and other clinical aspects could improve more
understanding of the outcomes in this study in the

future.

Conclusion

Sepsis is a common ER encounter, which is
lethal and the intervention should be as swiftly and
efficiently as possible. Significantly associated
risk factors were diabetes mellitus, chronic kidney
disease, serum hemoglobin <10 g/dL, serum albumin
<3.5 g/dL and systolic blood pressure <90 mmHg.
SBP less than 90 mmHg was the most significant risk
factor for development of sepsis. This research can
be applied for the diagnosis and exclusion of the
patients with sepsis in ER earlier and more effectively
whether to invent new treatment guidelines or using
antibiotics as initial treatment in ER to improve the

survivability of the patient.
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