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Abstract

Research Article

Introduction

Sepsis is a clinical syndrome that complicates severe 
infection. It is characterized by cardinal signs of inflammation 
(vasodilatation, leukocytosis, and increased microvascular 
permeability) occurring in tissue that are remote from the site 
of infection. It is a major cause of morbidity and mortality and 
the second leading cause of death worldwide.[1‑3]

The delay in diagnosis and management of sepsis will cause 
an increase in mortality and morbidity. Early intervention 
can prevent the progression of sepsis to septic shock and 
multiple organ dysfunction syndrome.[4] This study aims to 
identify those factors which cause delay in the management 
of sepsis.

Methods

The study was conducted as a prospective observational study 
at an Emergency Medicine (EM) Department of a tertiary care 
hospital in South India. The study protocol was reviewed and 

approved by the Institutional Ethical Committee  (Ref no: 
75/15/IEC JMMC and RI).

All adults  (≥18  years of age), with a clinical diagnosis of 
sepsis presenting to the Department of EM fulfilling the sepsis 
diagnostic criteria [Table 1] were included if they consented to 
be part of the study. The cases were managed as per institutional 
treatment protocol for sepsis. The patients were prospectively 
followed up and the time taken to achieve the goal‑directed 
sepsis bundles were documented by an independent observer.[5] 
If the goals were not achieved in the specified time (i.e., 3-h 
and 6-h, respectively), the reason for the delay was noted by 
the observer as under triaged, physician delay, logistical delay, 
or financial constraints.
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Statistical methods
Descriptive and inferential statistical analysis have been carried 
out in the present study. Results on continuous measurements 
are presented as mean  ±  standard deviation, median and 
minimum–maximum. The International Business Machines 
Statistical Package for Social Sciences (IBM Corp. Released 
2011. IBM SPSS Statistics for Windows, Version 20.0. IBM 
Corp., Armonk, NY, USA) was used for the analysis of the 
data. Microsoft Word and Microsoft Excel  (2007 version) 
were used to enter data and generate graphs, tables, and charts.

Results

In our study, 3‑h bundle was achieved in 70.7% of cases 
[Table 2] and 6‑h bundle was achieved in 84% of cases [Table 3].

The mean time taken for lactate measurement was 
20.65 ± 16.08 min, whereas the meantime for obtaining blood 
for culture was 106.93 ± 72.64 min and administration of first 
dose antibiotic was 134 ± 84.04 min [Table 4].

Out of 75 patients, 30 patients did not achieve early treatment 
goals. This was because six were under triaged, seven had 
physicians delay in diagnosis of sepsis, eleven had logistical 
delay in management and six had financial constraints 
[Table 5].

Discussion

Sepsis is a global health problem, causing high mortality and 
morbidity.[6,7] Majority of these patients are treated initially 
in the emergency departments  (ED). The sequelae of it 
result in disability which consumes a large proportion of our 
resources.[6] Hence a better treatment protocol is required 
for the benefits of such patients. Surviving Sepsis Campaign 
introduced a bundle of care for treatment of sepsis patients.[5] 
It includes two bundles, to be completed within 3 and 6 hours 
to improve the outcome of patients.

The reasons for not achieving the sepsis bundle care in this 
study were due to multiple factors. The factors were as follows.

Under triaging
Any individual who was up‑triaged on the first contact by a 
physician was considered as under triaged.

The triage in this institute is a nurse‑led triage system. Six 
individuals were re-triaged by the ED physician on first contact 
to a higher triage category.

Triage itself is a new concept in this country were ED is in 
its infancy.[8]

This delay reflects the lack of training of nurses on the concepts 
of triage. Implementation of a sepsis alert or screening tools for 
triage also might improve the management of sepsis patients.[9]

Diagnostic delay from the physician’s side
In the event a goal was not met and the delay was mostly 
contributed by the physician not seeing the patient, or if 
the delay was due to the physician not labeling the term 

“sepsis” on initial contact but waiting to get confirmation 
from their supervisor for lack of their experience of 
treating the same, it was marked as diagnostic delay by 
the independent observer.

Table 1: Surviving sepsis guidelines criteria for diagnosis 
of sepsis
Diagnostic criteria for sepsis

Infection, documented or suspected, and two or more of the following
General variables

Fever (>38.3°C)
Hypothermia (core temperature <36°C)
Heart rate >90/min‑1 or more than two SD above the normal value for 
age
Tachypnea
Altered mental status significant edema or positive fluid balance (>20 
mL/kg over 24 h)
Hyperglycemia (plasma glucose >140 mg/dL or 7.7 mmol/L) in the 
absence of diabetes

Inflammatory variables
Leukocytosis (WBC count >12,000 µL‑1)
Leukopenia (WBC count <4000 µL‑1)
Normal WBC count with >10% immature forms
Plasma C‑reactive protein more than two SD above the normal value
Plasma procalcitonin more than two SD above the normal value

Hemodynamic variables
Arterial hypotension  (SBP <90 mmHg, MAP <70 mmHg, or an SBP 
decrease >40 mmHg in adults or less than two SD below normal for age)

Organ dysfunction variables
Arterial hypoxemia (Pao2/Fio2 <300)
Acute oliguria (urine output <0.5 mL/kg/h for at least 2 h despite 
adequate fluid resuscitation)
Creatinine increase >0.5 mg/dL or 44.2 µmol/L
Coagulation abnormalities (INR >1.5 or aPTT >60 s)
Ileus (absent bowel sounds)
Thrombocytopenia (platelet count <100,000 µL‑1)
Hyperbilirubinemia (plasma total bilirubin >4 mg/dL or 70 µmol/L)

Tissue perfusion variables
Hyperlactatemia (>1 mmol/L)
Decreased capillary refill or mottling

WBC: White blood cell; MAP: Mean arterial pressure; INR: International 
normalized ratio; SBP: Systolic blood pressure; SD: Standard deviation

Table 2: 3‑h bundle achievement

3 h bundle 
Category (%)

Achieved 53 (70.7)
Not Achieved 22 (29.3)
Total 75 (100.0)

Table 3: 6‑h bundle achievement

6 h bundle 
Category (%)

Achieved 63 (84.0)
Not achieved 12 (16.0)
Total 75 (100.0)
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Even for practitioners with formal medical education, lack of 
exposure to acute care medicine during training and limited 
opportunities for continuing medical education suggest that 
many have insufficient knowledge of best practices for sepsis 
diagnosis and treatment.[9] In India, EM is yet to be included 
under the undergraduate curriculum.[8]

In a busy ED with resource constraints, it is often the junior 
most doctor that first approaches the patient. Diagnosing 
“sepsis” means employment of more resources.

Whether physicians in a resource‑constrained environment 
are apprehensive in diagnosing sepsis, since the term itself 
warrants the employment of additional resources or if their 
sensitization to sepsis is lower in a low‑income country could 
be contributing factors that may be further studied.

Logistical delay
Any delay in admission procedures, technical issue with 
hospital information system, patient transfer, waiting period 
in radiology, and laboratory was noted as a logistical delay.

This reflects the lack of sensitization among the medical 
fraternity with regards to sepsis. Lack of any sepsis alert 
concept which is time focused is reflected in this delay. Reliable 
point of care tests in the ED may help in early diagnosis and 
may reduce logistical delays.

Financial constraints
In eleven individuals, the delay in achieving the goal was 
attributed to the financial constraints of the patient or their 
caregiver. This number probably in the authors’ opinion is a 
gross under‑representation of the actual impact finance has on 
the care of these patients.

It is to be noted that only patients who were admitted to the 
institute were included in the study. The institute in which this 
study was conducted as a mission hospital that charged Indian 
Rupees 180/‑(approximately 3 USD) as admission fees during 
the period of the study was conducted. Although no emergency 

care was denied to them, these individuals were not included 
since they did not get admitted.

In achieving the 6‑h goals, the need for continuous monitoring 
both invasive and noninvasive would warrant more resources. 
People often will not be able to afford the care since most 
have to pay out of their own pockets. Time spent discussing 
with patients relative or bystanders regarding the anticipated 
financial burden is something unique in resource‑constrained 
situations which would invariably lead to decision‑making 
delays.

Limitations of the study
This model lacks external validation because this was an 
observational study conducted at a single tertiary center with a 
limited sample size of 75 patients. The treating physicians were 
not blinded to the conduct of the study, making performance 
bias an anticipated issue. Although it was an independent 
observer that quantified the reason for the delay, the study was 
subjective in the assessment of the same.

Conclusion

The guideline prescribed 3-h bundle was achieved in 70.7% 
of cases whereas 6-h bundle was achieved in 84% of cases in 
this institute. The sepsis bundle care was not achieved because 
of various factors such as under triaging, delay in diagnosis, 
logistical delay, and financial constraints.

The factors delaying management of septic patients are a 
myriad in resource‑constrained hospital. Specific to institutes 
with limited resources, there is a need for sensitization 
of medical fraternity nurses and doctors alike about the 
management of sepsis, implementation of sepsis treatment 
protocols, insurance policies, and point of care diagnostics.
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