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Background: Sepsis is a serious disease with a high mortality rate.

Objective: To study the effect of a Clinical Practice Guideline [CPG] on mortality for sepsis patient management in Thailand.

Materials and Methods: The design was a retrospective study. The medical records of 472 severe sepsis or septic shock patients 
treated prior to and after the hospital sepsis CPG implementation in hospital were reviewed.

Results: Four hundred seventy-two patients were eligible for enrollment. The mortality rate was statistically signiϐicant different 
among studied patients in pre-implementation period (43.6%) and implementation period (13.1%) (p<0.001). There was statistically 
higher percentage of patients who received antibiotics within the ϐirst hours of being diagnosed with sepsis in implementation 
period (97.9%), compared with pre-implementation period (74.2%) (p<0.001). The signiϐicant higher numbers of patients in 
implementation period having enough volume replacement within the ϐirst six hours of severe sepsis or septic shock diagnosis 
compared with in pre-implementation period, as measured by an adequate urine output (≥0.5 ml/kg/hour) (84.6% versus 73.8%) 
(p = 0.018), and by an adequate central venous pressure (8 to 12 mmHg) (82.4% versus 43.3%) (p<0.001). In addition, there were 
signiϐicant difference in the percentages of patients having a reversal of septic shock in pre-implementation and implementation 
period (94.8% versus 88.4%) (p = 0.02).

Conclusion: An implementation of the sepsis CPG in secondary-care hospital led to increase appropriate management and decrease 
mortality among the severe sepsis patients.
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Sepsis is a serious disease with high mortality 
rate (44% to 54%)(1,2). The present study showed 
early hemodynamic resuscitation after diagnosis 
with severe sepsis or septic shock led to lower organ 
dysfunction together with lower in-hospital mortality 
rates(3). Delay in administering appropriate antibiotic 
also aff ected risk of death for these patients(4,5). In 
2012, the International Guidelines for Management 
of Severe Sepsis and Septic Shock has recommended 
hemodynamic resuscitation to be provided within the 
fi rst six hours of diagnosis of severe sepsis or septic 
shock with administration of appropriate antibiotics 
for these patients within the fi rst hour(6). The goals 
of early hemodynamic resuscitation are to provide 

adequate central venous pressure (8 to 12 mmHg) 
with urine output of 0.5 ml/kg/hour or more, alongside 
reversal of shock (a mean arterial pressure greater 
than 65 mmHg), and adequate oxygenation measured 
by superior vena cava oxygenation saturation greater 
than 70% or mixed venous oxygen saturation greater 
than 65%(6). Based on the previous studies published 
in 2014, there was no statistical diff erence in the 
mortality rate between patients receiving usual care 
and patients receiving protocol treatment for early 
hemodynamic resuscitation(7,8). Moreover, it was 
found that there was no morality benefi t from the 
early administration of appropriate antibiotics(9,10). The 
recommended guideline for quality improvement of 
sepsis care has been implemented by many health-care 
institutions(11-13). Castellanos-Ortega et al(13) reported 
that the implementation of a guideline for management 
of septic shock patients signifi cantly lowered mortality 
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rate, however, this conclusion was controversial(11-13). 
As mentioned above, the mortality benefit from 
compliance to the recommendation of the guideline 
has confl icting results. The authors’ modifi ed Clinical 
Practice Guideline [CPG] for Sepsis was implemented 
for management of sepsis and septic shock patients in 
our hospital in January 2014. This was a retrospective 
study aiming to compare the mortality rate between 
pre- and post-implementation of CPG for sepsis 
management in secondary-care hospital.

Materials and Methods
This retrospective study was conducted at the 

Taksin Hospital, a 461-bed hospital in Bangkok, 
Thailand. The medical charts of hospitalized patients 
aged more than 15 years who met criteria for severe 
sepsis or septic shock between January 2012 and 
August 2015 were reviewed. The data from the 
patient’s medical records and an electronic database 
were collected for age, sex, source of infection, past 
medical history within three months, vital signs, 
laboratory tests, management of sepsis including time 
to diagnosis, initial antibiotic administration, adequate 
volume replacement, reversal of septic shock, and 
mortality at the end of treatment. Those patients who 
had incomplete data were excluded. The protocol 
for the present study was approved by Bangkok 
Metropolitan Administration Ethics Committee for 
Human Research (No. S018h/58_EXP).

The sepsis patients were divided into two groups. 
The fi rst group was sepsis patients admitted between 
January 2012 and December 2013 treated with routine 
care, which was treatment by clinical decision of the 
physician (pre-implementation period). The second 
group was sepsis patients who received treatment     
with modifi ed CPG for Sepsis (as shown in Figure 1) 
admitted between January 2014 and August 2015 
(implementation period).

Sepsis was defi ned as a patient having systemic 
inflammatory response syndrome [SIRS] with or 
without presence of positive blood culture for bacteria. 
Those patients having SIRS met at least two criteria. 
SIRS criteria included body temperature lower than 
36°C or greater than 38°C, heart rate greater than 90 
bpm, respiratory rate greater than 20 bpm, white blood 
cell counts lower than 4,000 cells/mm³ or greater 
than 12,000 cells/mm³. Severe sepsis was defi ned as 
a patient with sepsis as defi ned previously, and with 
failure of at least one organ system. Septic shock was 
defi ned as a patient who met criteria for severe sepsis 
who had a low blood pressure that persisted despite 

treatment with intravenous fl uids. A low blood pressure 
was defi ned as a systolic blood pressure of less than 
90 mmHg or a mean arterial pressure of less than 70 
mmHg. All terms were defi ned by the International 
Guidelines for Management of Severe Sepsis and 
Septic Shock(6).

The primary outcome was in-hospital mortality. 
The secondary outcomes were the patient receiving 
appropriate the hemodynamic resuscitation within the 
fi rst six hours of recognition of severe sepsis or septic 
shock and appropriate antibiotics being administered 
within the fi rst hour of being diagnosed with sepsis. 
The goals of hemodynamic resuscitation were an 
adequate urine output (0.5 ml/kg/hour or more), an 
adequate central venous pressure (8 to 12 mmHg) and 
reversal of septic shock. The reversal of septic shock 
was defi ned as maintaining a systolic blood pressure 
of more than 90 mmHg or a mean arterial pressure of 
more than 65 mmHg.

Statistical analysis
The authors assumed a mortality rate of 44% 

SIRS = systemic inϐlammation response syndrome, IV NSS = intravenous 
normal saline, SpO2 = peripheral oxygen saturation, SBP = systolic 
blood pressure, mmHg = millimeter of mercury, MAP = mean arterial 
pressure, BP = blood pressure, CVP = central venous pressure, ml/kg/
hour = milliliter per kilogram per hour, Hct = Hematocrit, SvO2 = venous 
oxygen saturation

Figure 1. Clinical Practice Guideline [CPG] for Sepsis.



J Med Assoc Thai | Vol.101 | No.8 | 2018 1117

before implementation of the CPG(1). The authors 
also had a goal of mortality rate after implementation 
of sepsis CPG of 31%(4). The numbers of sepsis 
patients were calculated by a two-sided type 1 error 
(α) of 0.05 with a power of 80%. The authors allowed 
10% for incomplete patient data. Therefore, 472 
patients, randomized at 1:1 for before and after the 
implementation of sepsis CPG were recruited in the 
present study. Descriptive statistics were used to 
describe studied variables. Categorical variables were 
compared using the Pearson Chi-square test or Fisher’s 
exact test. Continuous variables were compared using 
Student t-test or the Kruskal-Wallis test. To investigate 
the relationship between independent variables and 
mortality rate, univariate analysis was performed 
with the Pearson Chi-square test. Variables with a 
p-value of less than 0.05 on univariate analysis were 
included in the multivariate analysis Multivariate 
analysis was carried out using a logistic regression 
model. A p-value of less than 0.05 was considered 
statistically signifi cant. SPSS for Windows (version 20 
software package; SPSS Inc., Chicago, III) was used 
for statistical analysis.

Results
Of 472 patients, 56.8% were male and the mean 

age of patients was 66.6 years old. A summary of 
baseline characteristics is shown in Table 1. Most of 

sepsis patients (76.3%) had a community acquired 
infections. The three most common primary causes of 
sepsis were pneumonia (56.4%), urinary tract infection 
(24.6%), and intra-abdominal infection (13.3%). 
Twenty-four-point-eight percent of our patients had 
bacteremia at the time of sepsis diagnosis. Furthermore, 
the patients had a serum creatinine higher than 1.5 mg/
dl (48.2%), acute respiratory failure (24.8%), and a 
platelet count of less than 150,000/microliter (23.8%). 
Pneumonia, urinary tract infection, and intra-abdominal 
infection were the common infections in sepsis patients 
before and after sepsis CPG implementation. However, 
pneumonia as a primary cause of sepsis was signifi cantly 
more common in pre-implementation period (61.4% 
versus 51.3%; p = 0.026) and urinary tract infection 
was signifi cantly more common in implementation 
period (33.1% versus 16.1%; p<0.001). There were 
signifi cantly higher numbers of patients with hospital-
acquired infection, septic shock, and acute respiratory 
failure in pre-implementation period than implementa-
tion period as shown in Table 1.

The outcomes of the present study are shown in 
Table 2. The mortality rates in implementation period 
of our CPG (13.1%) were signifi cantly lower than pre-
implementation period (43.6%) (p<0.001). There was 
statistically higher percentage of patients who received 
antibiotics within the fi rst hour of being diagnosed with 
sepsis in implementation period (97.9%), compared 

Table 1. Baseline characteristics

Baseline characteristics Total 
(n = 472)

Pre-implementation period 
(n = 236)

Implementation period 
(n = 236)

p-value*

Male (%) 56.8 60.6 53.0   0.094

Age (year), mean (SD) 66.6 (16.4) 65.9 (17.0) 67.2 (15.8)   0.357

Bacteremia (%) 24.8 25.4 24.2   0.749

Diagnosis of patient (%)

Severe sepsis
Septic shock

54.7
45.3

50.0
50.0

59.3
40.7

  0.042
  0.042

Type of infection (%)

Community acquired infections
Hospital acquired infections

76.3
23.7

61.4
38.6

91.1
  8.9

<0.001
<0.001

Primary diagnosis (%)

Pneumonia
Urinary tract infection
Intra-abdomen infection
Soft tissue and skin infection
Central nervous system infection

56.4
24.6
13.3
  4.4
  1.3

61.4
16.1
15.3
  4.7
  2.5

51.3
33.1
11.4
  4.2
  0.0

  0.026
<0.001
  0.223
  0.823

N/A

Status of patients at the time of diagnosis (%)

Serum creatinine >1.5 mg/dl
Platelet <150,000/μl
Acute respiratory failure

48.2
23.8
24.8

50.9
28.8
33.5

45.3
18.3
16.1

  0.557
  0.169
<0.001

N/A = the variable cannot evaluate p-value; mg/dl = milligram per deciliter; μl = microliter
*p-value compared between pre-implementation period of the Clinical Practice Guideline [CPG] and implementation period of the CPG
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with pre-implementation period (74.2%) (p<0.001). A 
signifi cant higher number of patients in implementation 
period received enough volume replacement within 
the fi rst six hours of severe sepsis or septic shock 
diagnosis compared with the pre-implementation 
period, as measured by an adequate urine output 
(0.5 ml/kg/hour or more) (84.6% versus 73.8%) (p = 
0.018), and by an adequate central venous pressure   
(8 to 12 mmHg) (82.4% versus 43.3%) (p<0.001). 
The authors also found that 94.8% of sepsis patients 
in CPG implementation period had a reversal of septic 
shock (maintain systolic blood pressure greater than 
90 mmHg or a mean arterial pressure greater than 65 
mmHg) compared with 88.4% of sepsis patients in 
pre-implementation period (p = 0.02). Of all sepsis 
patients, the authors investigated independent variables 
associated with mortality. The signifi cant risk factors 
are shown in Table 3. On multivariate analysis, the 
risk factors significantly protective against death 
were patients having an adequate urine output within 
the fi rst six hours of recognition of severe sepsis or 
septic shock (adjusted odds ratio [aOR] 0.108, 95% 
confi dence interval [CI] 0.047 to 0.252; p<0.001), and 
patients who received appropriate antibiotics within the 

fi rst hours of being diagnosed with sepsis (aOR 0.190,     
95% CI 0.003 to 0.109; p<0.001). 

Discussion
The present study revealed that the mortality 

rate in sepsis patients decreased after sepsis CPG 
implementation in hospital. The implementation of 
sepsis CPG in clinical practice led to an absolute 
mortality diff erence of 30.5%. The authors’ results 
corresponded to previous studies that reported 
mortality decreased after implementation of the 
sepsis guideline(12-14). Most of these studies had a 
high baseline mortality rate(12-14). Moreover, the sepsis 
patients who were treated with our sepsis CPG received 
an appropriate management of sepsis (such as early 
appropriate antibiotic administration and adequate 
volume replacement within the fi rst six hours) as 
standard care for sepsis. The authors know that 
inappropriate and delayed antibiotics administration 
in severe sepsis had high probability of leading to 
death(4,5). In multivariate analysis, the fi ndings showed 
that early appropriate antibiotics led to reduce mortality 
as in previous reports. Thus, the authors strongly 
recommend early appropriate antibiotics to all sepsis 

Table 2. Clinical outcomes between pre-implementation period of the Clinical Practice Guideline [CPG] and implementation period of 
the CPG

Outcomes Pre-implementation period 
(n = 236)

Implementation period 
(n = 236)

p-value*

In-hospital mortality (%) 43.6 13.1 <0.001

Administration appropriate antibiotic within the ϐirst hour of being 
diagnosed with sepsis (%)

74.2 97.9 <0.001

The goal of hemodynamic resuscitation within the ϐirst 6 hours of recognition of severe sepsis or septic shock (%)

Patients having an adequate central venous pressure (8 to 12 mmHg)
Patients having an adequate urine output (≥0.5 ml/kg/hour)
Patients having a reversal of septic shock

43.3
73.8
88.4

82.4
84.6
94.8

<0.001
  0.018
  0.020

mmHg = millimeter of mercury; ml/kg/hour = milliliter per kilogram per hour

Table 3. Univariate and multivariate analysis of independent variables associated mortality rate

Independent variables Univariate analysis Multivariate analysis

Odds ratio (95% CI) p-value Adjusted odds ratio (95% CI) p-value

Hospital acquired infections 3.259 (2.086 to 5.091) <0.001 1.385 (0.521 to 3.684)   0.514

Patients having acute respiratory failure at the time of diagnosis 1.775 (1.138 to 2.767)   0.011 2.311 (0.943 to 5.661)   0.067

Patients having an adequate central venous pressure (8 to 12 mmHg) 
within the ϐirst 6 hours of recognition of diseases

0.531 (0.216 to 1.308)   0.165 - -

Patients having an adequate urine output (≥0.5 ml/kg/hour) within 
the ϐirst 6 hours of recognition of diseases

0.079 (0.040 to 0.156) <0.001 0.108 (0.047 to 0.252) <0.001

Patients having a reversal of septic shock within the ϐirst 6 hours of 
recognition of diseases

0.226 (0.105 to 0.485) <0.001 0.610 (0.202 to 1.844)   0.381

Patients who received appropriate antibiotic within the ϐirst hour of 
being diagnosed with sepsis

0.007 (0.002 to 0.027) <0.001 0.190 (0.003 to 0.109) <0.001

mmHg = millimeter of mercury; ml/kg/hour = milliliter per kilogram per hour
Diseases are severe sepsis or septic shock
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patients. Hospital-acquired infections cause high 
mortality rate in sepsis patients and may impact the 
high mortality rate in pre-implementation period(15). 
The multivariate analysis showed that hospital-
acquired infection was not a risk factor associated 
with death.

In addition, the results found the factor associated 
with survival was patients who achieved adequate 
urine output (of 0.5 ml/kg/hour or more) within the 
fi rst six hours of recognition of severe sepsis or septic 
shock. Other studies reported that delays in diagnosis 
and in initial hemodynamic resuscitation led to 
multiple organ failure and death(2,3). Therefore, early 
hemodynamic resuscitation is an important strategy to 
reduce mortality rate in sepsis patients as reported in 
many studies(16,17).

The limitation was study design. Because the  
study design was a retrospective study, the outcome 
might have been affected by other confounding 
variables. Confounding variables were severity of 
disease, co-morbid conditions, or data of intensive 
care unit admission was not collected. Further study 
need to be a well-controlled study to investigate the 
outcome of a CPG on mortality. In conclusion, the 
implementation of a modifi ed sepsis CPG signifi cantly 
lowered mortality rate and improved the standard of 
care for sepsis patient in hospital.

What is already known on this topic?
The International Guidelines for Management of 

Severe Sepsis and Septic Shock has recommended 
hemodynamic resuscitation to be provided within the 
fi rst six hours of diagnosis of severe sepsis or septic 
shock with administration of appropriate antibiotics 
for these patients within the fi rst hour. Castellanos-
Ortega et al(13) reported that the implementation of 
a guideline for management of septic shock patients 
signifi cantly lowered mortality rate. However, Orford 
et al(11) reported implementation of the guideline 
for management of patients with severe sepsis and 
septic shock, failed to signifi cantly lower mortality 
rate. As previously mentioned, the conclusions were 
controversial.

What this study adds?
Post-implementation of the CPG at hospital 

signifi cantly decreased mortality rate. The CPG led 
to an absolute mortality diff erence of 30.5%. The 
authors’ results corresponded to previous studies that 
reported mortality decreased after implementation of 
the sepsis guideline. Most of these studies had a high 

baseline mortality rate. The risk factors signifi cantly 
protective against death were patients having an 
adequate urine output within the fi rst six hours of 
recognition of severe sepsis or septic shock, and 
patients who received appropriate antibiotics within 
the fi rst hour of being diagnosed with sepsis. The 
results support appropriate management of sepsis 
(such as early appropriate antibiotic administration 
and adequate volume replacement within the fi rst six 
hours) as standard care for sepsis.
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