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Background: Severe sepsis and septic shock are major causes of morbidity and mortality worldwide and need 
immediate medical attention. Early recognition, fluid resuscitation and early antimicrobials are the mainstays of sepsis 
therapy. This study analyzed the management strategies of severe sepsis and septic shock and evaluated its impact.

Methods: A prospective study was conducted on patients admitted through emergency department of Tribhuvan 
University Teaching Hospital of Nepal, who were diagnosed with severe sepsis and septic shock.

Results:  A total of 85 patients were diagnosed as severe sepsis and septic shock with 45 female patients and mean 
age 47.69 years ranging from 18 to 83 years. Pneumonia (45.9%) was found to be the major source of infection. The 
most commonly prescribed antibiotics and vassopressor at emergency department were ceftriaxone (24.7%) and 
norepinephrine (44.7%) respectively. The mean length of stay in Emergency department was 13.01 ± 7.03 h, while 
it was 11.27 ± 5.26 days in hospital. A total of 31 (36.5%) septic patients died. Deceased patients were found to have 
greater age, higher Acute Physiology and Chronic Health Evaluation II (APACHE II) score and presence of co-morbid 
conditions.

Conclusions: This study looked in-depth on management and outcome of patients with severe sepsis and septic 
shock. Mortality from severe sepsis and septic shock were high, but similar to other studies.

Keywords:  Antimicrobial therapy; emergency department; mortality; septic shock; severe sepsis.  
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INTRODUCTION

Sepsis is defined as life-threatening organ dysfunction 
or tissue hypoperfusion caused by a deregulated host 
response to infection.¹ It is estimated that more than 18 
million individuals are affected annually.² The associated 
mortality due to severe sepsis varies from 19% to 39%.3-5 

The initial management is done in emergency department 
(ED) before referring to Intensive Care Unit (ICU). Studies 
have also reported increase in survival of patient with 
rapid initiation of appropriate antimicrobial therapy and 
supportive care.6,7 So far most of the studies from Nepal 
are observational studies in neonatal population.8-10 
To the best of our knowledge, no studies have been 
conducted on overall management of sepsis and their 
associated mortality in adult population in Nepal.

This research was done to understand the management 
strategies and to evaluate the outcome of patients.

METHODS

This is a cross-sectional study conducted for the period 
of 5 months in Tribhuvan University Teaching Hospital 
(TUTH), Institute of Medicine, Kathmandu, Nepal. 
We studied the patients admitted to the emergency 
department. It was approved by Institutional Review 
Board of Institute of Medicine.

Severe sepsis is defined as sepsis associated with organ 
dysfunction or tissue hypoperfusion. Organ hypoperfusion 
for example 1) Increased blood lactate levels ( > 4 mg/
dL) 2) Oliguria (urine output ,0.5 ml/kg/hr for at least 
2 hours) 3) Abnormal peripheral circulation, such as 
poor capillary refill, mottled skin 4) Acute alteration in 
mental status.

Organ dysfunction for example 1) The hematologic 
system; e.g., thrombocytopenia (platelet count 
<100,000 ml 21), disseminated intravascular coagulation 
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(International Normalized Ratio [INR] 1.5 or a partial 
thromboplastin time [PTT] .60 seconds) 2) The pulmonary 
system; e.g., acute respiratory distress syndrome 
dysfunction (PaO2 /FIO2> 300) 3) The renal system; 
e.g., acute renal failure (creatinine >.2.0 mg/dl) 4) 
The gastrointestinal system with hepatic dysfunction; 
e.g., hyperbilirubinemia (total plasma bilirubin >2.0 
mg/dl) 5) The central nervous system; e.g.  delirium 6)
The cardiovascular system; hypotension (systolic blood 
pressure ,90 mm Hg, mean arterial pressure 40 mm Hg 
from baseline measurements).

Septic shock is defined as refractory hypotension 
despite adequate volume resuscitation  1) A systolic 
blood pressure < 90 mm Hg 2) A mean arterial pressure 
< 65 mm Hg, or a 40 mm Hg drop in systolic blood 
pressure compared to baseline 3) Unresponsive to a fluid 
challenge of 20-40 ml, kg 4) Vasopressor dependency 
after adequate volume resuscitation.11

All adult patients above 18 years of age, presented to 
the emergency department with a diagnosis of severe 
sepsis and septic shock were included. Excluded cases 
were those: a) with age less than 18 years b) Patients 
transferred to another hospital within 24 hours of 
emergency department admission. 

Information on demographics, patient history, vitals, 
provisional diagnosis, co-morbidities, source of 
infection, empirically administered antibiotics, time to 
antibiotics, fluids, vasopressors etc. were transcribed 
in proforma from ED records. Laboratory results were 
also documented in the proforma. Additional variables 
required to calculate  Acute Physiology and Chronic 
Health Evaluation II (APACHE II) score12 were obtained 
from patient’s clinical report during the first 24 hour of 
admission. Patients were followed until their discharge 
from the hospital. Results from blood cultures and 
microbiological analyses of urine, abscess, sputum, 
cerebrospinal fluid were collected. Disposition from 
the ED, length of stay in ED, length of stay in hospital 
was noted. The main outcome measure was in-hospital 
mortality.

Continuous variables are expressed as the mean ± 
standard deviation (SD), whereas categorical variables 
are expressed as a proportion of the population. A two-
tailed sample t test compared age, length of stay in ED, 
overall length of stay in hospital, time to antibiotics, 
fluids and vasopressors, vital signs at presentation, 
laboratory values, APACHE II score, between survivors 
and non-survivors. A Pearson’s chi-square test was used 
to compare differences in gender, severity of illness, 
source of infection, co-morbidities, previous antibiotic 

use, use of antibiotics, vasopressors, steroids, admission 
to various units between survivors and non-survivors. 
A 2- sided P value of <0.05 was considered statistically 
significant. Collected data were entered and analyzed 
using computer based analysis software, SPSS version 20. 

RESULTS

Table 1. Demographic characteristics of patients.

        
Variables

All 
patients

N= 85

Survivors

N= 54

Non-
survivors

N= 31

P 
value

Age (mean 
± SD)

47.69 ± 
17.52

41.54 ± 
16.69

58.42 ± 
13.45

0.001

Sex (%)

0.184Male 40(47.0) 25 (46.2) 12 (38.7)

Female 45 
(52.9)

29 (60.4) 19 (39.6)

Provisional diagnosis at ED (%)

0.206
Severe 
sepsis

35 
(41.2)

25 (71.4) 10 (28.6)

Septic shock 50 
(58.8)

29 (58) 21 (42)

Co-morbidity, n (%)   

0.004

Hyperten-
sion

12 
(14.1)

8 (66.6) 4 (33.4)

Diabetes 10 
(11.8)

5 (50) 5 (50)

COPD  6 (7.1) 2 (33.3) 4 (66.6)

Renal dis-
ease

6  (7.1) 4 (66.6) 2 (33.3)

Cardiovascu-
lar disease

 6  (7.1) 1 (16.7) 5 (83.3)

Tuberculosis 4 (4.7) 4 (100) -

Pulmonary 
disease

 3 (3.5) 1 (33.3) 2 (66.6)

Liver disease 3  (3.5) 1 (33.3) 2 (66.6)

Psychiatric 2 (2.4) 2 (100) -

Others  9 (10.6) 5 (55.5) 4 (44.4)

None 24 
(28.2)

21 (87.5) 3(12.5)

Previous use 
of antibiot-
ics, n (%)

22 
(25.9)

14 (63.8) 8 (36.4) 0.990

Out of 140 septic patients presented to the ED, 35 
patients were referred to another hospital due to 
unavailability of ICU beds and 20 patients died within 
six hours of arrival to the ED. So, a total of 85 patients 
identified with severe sepsis and septic shock were 
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included for the study. The mean age of the patient was 
47.69 ± 17.52, ranging from 18 to 83 years and there 
was a predominance of female patients (52.9%). The 
most common underlying co-morbidity was hypertension 
(14.1%) followed by diabetes (11.8%). Severe sepsis 
was diagnosed in 41.2% whereas septic shock in 58.8% 
patients (Table 1).

The mean temperature was 99.19 ± 2.82 °C, MAP was 
59.18 ± 19.15 mmHg, lactate was 2.32 ±2.36 mmol/L 
and APACHE II score was 16.011 ± 5.62. There was a 
significant difference in the presence of co-morbid 
conditions between the survived and the deceased 
groups. Also, non- survivors had significantly higher 
APACHE II score, temperature, serum lactate and total 

bilirubin  (Table 2).

Different microbiological samples were taken from the 
patients before or after antimicrobial therapy. Samples 
for blood cultures were taken before antimicrobial 
therapy in 48 patients. The most commonly performed 
investigations were blood cultures (59 patients), urine 
cultures (41 patients) and sputum cultures (44 patients). 
Pathogens were isolated in 21 patient’s sample in total. 
Escherichia coli and Klebsiella pneumonia were the 
most commonly isolated organisms, each isolated in 5 
patients (Figure 1).

Antimicrobial agents were initiated at ED after the initial 
diagnosis. For pneumonia, the most frequently used 
antibiotics was piperacillin/tazobactam (14 patients), 
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Table 2. Clinical characteristics and disposition of patients.

Variables All patients N= 85 Survivors N= 54 Non-survivors N= 31 P value

Source of infection, (%)

Pneumonia

Urinary tract infection

Intra-  abdominal infection

Meningitis

Wound infection

Unknown infection

Others

39 (45.9)

16 (18.8)

15 (17.6)

6 (7.1)

1 (1.2)

6 (7.1)

2 (2.4)

  21 (53.8)

  10 (62.5)

  11 (73.3)

   6 (100)

   1 (100)

   4 (66.6)

   1 (50)

18 (46.2)

  6 (37.5)

  4 (26.7)

  -

  -

  2 (33.4)

  1 (50)

0.379

Vital signs (mean ± SD)

Temperature

MAP

Heart rate

Respiratory rate

Oxygen saturation

99.19  ±  2.82

59.18 ±   19.15

70.32 ±  19.74

26.75±   7.11

89.17 ±   8.94

99.9 ±  2.20

72.39 ±  18.87

102.1 ±  22.2

25.61  ±  7.1

91.61 ±   6.1

98.3 ±  2.3

68.31 ±  20.76

107.0  ±  20.25

28.1  ± 7.01

86.3 ± 10.7

0.001

0.345

0.296

0.108

0.006

Laboratory values (mean ± SD)

WBC

Hematocrit

Lactate

Creatinine

Total bilirubin

17.81±   22.82

32.78 ±  8.3

2.32 ±  2.36

2.2 ±  2.1

2.1  ± 3.3

14.5  ±  8.6

31.8 ±  8.9

1.5 ±  1.07

1.8 ±  1.5

1.3 ±  2.2

21.7 ±  32.7

33.9 ±  7.3

3.3  ± 3.04

2.7 ±  2.6

3.0 ±  4.1

0.149

0.250

0.000

0.058

0.002

APACHE II (mean ± SD) 16.011 ± 5.62 14.11 ± 4.60 19.23 ± 5.86 0.000

Admission

ICU, n (%)

MICU, n (%)

General ward, n (%)

33 (38.8)

21 (24.7)

31 (36.5)

18 (54.5)

13 (61.9)

23 (74.2)

15 (45.5)

8 (38.1)

8 (25.8)

0.170

0.859

0.165

LOS in ED(hours), mean ± SD 13.01 ± 7.03 11.67 ± 4.84 9.77± 5.61 0.003

LOS in hospital(days),  mean ± SD 11.27 ± 5.26 11.67 ± 4.9 9.77  ±  5.61 0.106
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Table 3. Antimicrobial therapy after initial diagnosis at Emergency department.

Empirically 

prescribed antimicrobial

                                        Source of infection

Pneumonia                UTI Intra-abdominal 
infection

Meningitis Wound 
infection

Unknown Others

Ceftriaxone 6 7 2 5 - 1 -

Piperacillin/tazobactam 14 - 5 - - - 2

Ceftriaxone+metronidazole - - 3 - - 1 -

Levofloxacin 4 3 1 1 - - -

Meropenem 3 - - - - - -

Ceftriaxone+sulbactam 1 1 2 - - 2 -

Vancomycin 1 - 1 - - - -

Amoxicillin/clavulanic acid 3 1 - - 1 - -

Imipenem + cilastatin - - 1 - - - -

Cefipime - 4 - - - 1 -

Figure 1. Microbiological findings.

Table 4. Antimicrobial susceptibility pattern.

Antimicrobials
      E.coli Klebsiella   S aureus Pseudomonas Acinetobacter Enterococcus

S R S R S R S R S R S R

Ampicillin/ amoxicillin 0 5 0 5 2 0 0 1 0 1 0 1

Ceftriaxone 4 1 3 2 - - 0 1 0 1 - -

Meropenem 3 2 3 2 1 1 0 1 0 1 0 1

Levofloxacin 1 4 3 2 1 1 0 1 0 1 0 1

Piperacilin+tazobactam 2 3 4 1 - - 0 1 0 1 0 1

Cefipime 2 3 3 2 - - 0 1 - - 1 0

Amikacin 4 1 2 3 1 1 - - 0 1 - -

Imipenem 5 0 5 0 - - 1 0 1 0 0 1

Cotrimoxazole 1 4 3 2 1 1 - - - - - -

Amoxicillin+clavulanic acid 2 3 2 3 1 1 - - 0 1 - -

Vancomycin - - - - 2 0 - - - - 1 0

Polymyxin B 5 0 5 0 - - 1 0 1 0 - -

Colistin sulphate 5 0 5 0 - - 1 0 1 0 - -

S=sensitive; R=resistant
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followed by ceftriaxone (6 patients). Similarly in case 
of UTI, ceftriaxone and cefepime was most commonly 
prescribed in 7 and 4 patients respectively. Ceftriaxone 
was the drug of choice for meningitis (5 patients) (Table 
3).

All the bacterial isolates were resistant to ampicillin 
and amoxicillin except Staphyloccus aureus. Among 5 
isolates of E.coli, the highest resistance was found with 
ampicillin/ amoxicillin (5) followed by levofloxacin and 
cotrimoxazole, 4 isolates each (Table 4).

Figure 2. Mortality of patients with severe sepsis 
and septic shock.

The microbiological result from 21 patients with culture 
positive result showed that empirical antimicrobial 
therapy was inadequate in 4 patients. Out of 3 patients, 
who had Candida species isolated, 1 patient was not 
receiving antifungal agents as empirical therapy at 
ED. Acinetobactor baumanni complex was found to be 
multidrug resistant in a patient admitted to the ICU. 
Extended spectrum beta lactamase (ESBL) producing 
E.coli was resistant to ceftriaxone and ampicillin. 
Methicillin sensitive Staphylococcus aureus was isolated 
in 1 subject who was resistant to empirically prescribed 
imipenem and aminoglycoside.A greater number of 
patients were admitted to the ICU (38.8%) followed by 
Medical Intensive Care Unit (MICU) (24.7%) and general 
ward (36.5%).The mean length of stay in ED was 13.01 ± 
7.03 h, while it was 11.27 ± 5.26 days in hospital. (Table 
2) A total of 31 (36.5%) septic patients died and 63.5% 
were discharged from the hospital. 35 patients had 
severe sepsis of which 10 (28.5%) died and out of 50 
patients with septic shock 21 (42%) died (Figure 2).

DISCUSSION

In our study, most common source of infection in septic 
patients was pneumonia (45.9%), urinary tract infection 
(18.8%) and acute abdominal infection (17.6%). This 
is consistent with results of other studies.13,14   A study 
conducted at Saudi hospital reported pneumonia (36.6%) 

as the most frequent source followed by urinary tract 
infection leading to hospitalization.14 Similarly, Aluisio 
et al. also reported pulmonary infection as the major 
medical illness among ED patients with sepsis.15   A 
study carried on outcome of sepsis associated acute 
kidney failure injury in intensive care unit recognized 
pneumonia the major medical illness.16

The use of vasopressor such as norepinephrine, 
epinephrine and dopamine were found significantly more 
in deceased group than in survivors. Empiric antibiotic 
administration is initiated in emergency department as 
early as possible so as to prevent further worsening of 
problem.17 The initiation of appropriate antimicrobial 
therapy at ED plays a vital role in survival of patient 
with sepsis and septic shock.6, 7 In our study, ceftriaxone 
(24.7%) and piperacillin/tazobactam (21.7%), were the 
most commonly prescribed antibiotic in emergency 
room. Recent study on same setting also reported 
cephalosporin group of antibiotics as first choice 
for treating infections at emergency department.18 

However, studies in ICU setting reported beta lactam as 
most frequently prescribed antibiotics.19, 20  

With the fact that there are limited numbers of ICU 
beds available in our institution, patients remain in 
observation room until ICU bed is available. Thereafter 
patients are admitted in ICU or MICU or are referred to 
another hospital. Patients who improve are shifted to 
general ward. In this study, patients admitted to the ICU, 
MICU and General ward were 38.8%, 24.7% and 36.5% 
respectively. This is in accordance with a similar  study 
carried out in Lebanon with a sample of  97 patients 
admitted through ED, 45.35% admitted to ICU and 54.7 %  
were managed in general ward.21

We found that average ED and hospital length of stay 
were 13.01 ± 7.03 h and 11.27 ± 5.26 days respectively. 
Dagher GA et al. reported average length of ED and 
hospital stay was 13.35 ± 17.154 h and 12.04 ± 13.951 
days respectively.21

Univariate comparisons of age, APACHE II score, vital 
signs, laboratory values and lactate clearance between 
survivors and non survivors were performed. There was a 
statistically significant difference between survivors and 
non survivors for age (p=0.001), temperature (p=0.001), 
lactate (p=0.000) and APACHE II score (p=0.000) similar to 
the findings.22, 23 The predictive abilities of physiological 
condition of patients were scored by APACHE II (“Acute 
Physiology and Chronic Health Evaluation II”). In our 
study, the APACHE II score was 19.23 ± 5.86 among 
the non survivors, however Conde et al. reported  a 
slight higher APACHE II score of 24.14 In our institution, 
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mortality was significantly higher in patients with higher 
APACHE II score and preexisting co-morbid conditions. 

Our inpatient mortality was 36.5% which is similar to 
35.2% reported by Nguyen et. al. on patient visiting 
emergency department in critical condition.4 Nearly 
same mortality rates were reported by studies carried 
out by Yokota et al., (29%) and Dagher et al., (30.9%) on 
severe sepsis patients.17,21 However, a study on severe 
sepsis in pre- hospital emergency care reposed a lesser 
inpatient mortality of just 19.6%.3 Out of 29 patients 
admitted to the ICU, 16 patients passed away. Overall, 
patients admitted to the ICU had a greater mortality, 
and this can be explained by the fact that sicker patients 
are usually admitted to critical care units.

CONCLUSIONS 

This study depicts the overall management and outcome 
of severe sepsis and sepsis shock patients presenting 
to the emergency department of a tertiary care 
center. Initial management of severe sepsis and septic 
shock with antibiotics and vasopressors are initiated 
in emergency department. However, increasing use of 
antibiotics in emergency department and ICU has led a 
threat to antimicrobial resistance. A higher incidence 
of mortality among the patients with severe sepsis and 
septic shock was reported in the study, suggesting that 
more works need to be done. The outcome could be 
improved if the hospital educate, aware and train its 
healthcare professionals on the treatment protocol. 
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