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ABSTRACT

Sepsis poses a significant global health challenge in low- and middle-income countries (LMICs). Several aspects of sepsis management
recommended in international guidelines are often difficult orimpossible to implement in resource-limited settings (RLS) due to issues related
to cost, infrastructure, or lack of trained healthcare workers. The Indian Society of Critical Care Medicine (ISCCM) drafted a position statement
for the management of sepsis in RLS focusing on India, facilitated by a task force of 18 intensivists using a Delphi process, to achieve consensus
on various aspects of sepsis management which are challenging to implement in RLS. The process involved a comprehensive literature review,
controlled feedback, and four iterative surveys conducted between 21 August 2023 and 21 September 2023. The domains addressed in the
Delphi process included the need for a position statement, challenges in sepsis management, considerations for diagnosis, patient management
while awaiting an intensive care unit (ICU) bed, and treatment of sepsis and septic shock in RLS. Consensus was achieved when 70% or more of
the task force members voted either for or against statements using a Likert scale or a multiple-choice question (MCQ). The Delphi process with
100% participation of Task Force members in all rounds, generated consensus in 32 statements (91%) from which 20 clinical practice statements
were drafted for the management of sepsis in RLS. The clinical practice statements will complement the existing international guidelines for
the management of sepsis and provide valuable insights into tailoring sepsis interventions in the context of RLS, contributing to the global
discourse on sepsis management. Future international guidelines should address the management of sepsis in RLS.
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INTRODUCTION

Sepsis remains a global health concern affecting millions of
people and a leading cause of intensive care unit (ICU) admission.
According to the recent Global Burden of Disease study, there
were an estimated 48.9 million cases of sepsis worldwide in 2017.
Additionally, there were 11 million sepsis-related deaths, amounting
to 19.7% of all global deaths. Low- and middle-income countries
(LMICs) were reported to have the highest prevalence of sepsis
which attributed to 85% of all deaths related to sepsis.! Although
the highest prevalence of sepsis and sepsis-related deaths occurs
in the LMICs, most of the sepsis-related epidemiological studies
have been conducted in high-income countries (HICs).? In addition,
the sepsis definitions and guidelines have been derived from
studies conducted in high-income Western countries.® Therefore,
the applicability of the data generated from these studies and the
recommendations based on this data to LMICs, remain equivocal.

India though a rapidly emerging economy, still belongs to
the LMIC category. According to the Global Burden of Disease
study, India ranks 145th among 195 countries in the Healthcare
Access and Quality Index.? India being a large and diverse country,
has substantial disparity in access and quality of healthcare
services among different regions and populations. This is further
compounded by the fact, that despite having a large population,
the doctor-to-patient ratio is low.> The majority of the public
hospitals remain understaffed and poorly equipped. Most of the
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Management of Sepsis in Resource-limited Settings

Indian population still relies on private hospitals and has to pay
out of pocket for medical care.’ Despite available antimicrobial
stewardship programs, the prevalence of multidrug-resistant
infections remains high in Indian hospitals. The mortality associated
with sepsis in Indian ICUs is almost six times higher than mortality
in patients without sepsis.”

Resource-limited regions similar to India, may find it challenging
to apply all the diagnostic and management criteria recommended
by the 2021 Surviving Sepsis Campaign (SSC) international
guidelines for the management of sepsis and septic shock.®
Healthcare settings lacking appropriate laboratory services may
find it difficult to diagnose sepsis. Lack of equipment, infrastructure,
and trained health professionals make it challenging to follow some
of the recommendations. In addition, the type of infections in
resource-limited settings (RLS) may require alternate management
strategies, not prescribed in the guidelines. Therefore, there is
a need for alternate guidance for specific interventions that are
difficult or not possible to follow in the diagnosis and management
of patients with sepsis in LMIC, such as in India, with limited
resources and a high patient load.

METHODS

Under the auspices of the Indian Society of Critical Care Medicine
(ISCCM), a Task Force of Intensivists who were ISCCM members
involved in the management of patients with sepsis was formed.
The Task Force included 18 members representing different regions
of India, working in both public and private institutions with
clinical expertise in sepsis management and involved in education,
advocacy, and/or research in sepsis management. Members were
included in the task force after they accepted an e-mail invitation,
to develop consensus in certain areas of sepsis management in
RLS where the literature was inconclusive or absent. The context
of RLS in this position statement applies only to India. A Delphi
method was employed to develop the ISCCM Position Statement
through consensus.

The task force members (DJ and PN) systematically searched
PubMed, MEDLINE, and Science Direct for original articles on sepsis
management in RLS between 1 January 2000 and 1 July 2023.
The search string used for the literature search included “shock,
septic” or “sepsis” and “resource-limited settings” or “developing
countries.” The search strategy generated 3,241 articles which were
manually reviewed by PN and DJ for their relevance to the topic.
The task force prepared a list of interventions in the absence of clear
evidence. These interventions were presented as clinical statements
under the following five broad domains after discussion in round-
table and virtual meetings.

The clinical statements were divided into five domains:

1. Need for position statements for management of sepsis

2. Challengesfrom socioeconomic and population characteristics
in managing adult sepsis

3. Considerations for diagnosis of sepsis

4. Patient management while awaiting an ICU bed

5. Treatment of sepsis and septic shock

Three task force members (DJ, PN, and SNM) formed a steering
group to facilitate the Delphi process. The steering group drafted
the clinical statements, developed the survey questionnaire for
round one, analyzed the survey results, prepared survey reports,
and facilitated the Delphi process. The clinical statements were
presented to task force members through an online questionnaire
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using Google Forms. The steering group did not vote in the Delphi
surveys.

The questions included in the Delphi rounds were either in a
7-point Likert scale or multiple-choice question (MCQ) format. The
questions in the first round of the survey had open-ended text
to receive feedback from the Task Force members. The members
subsequently responded to several rounds of survey questionnaires
anonymously and through an iterative and controlled feedback
approach.

Consensus and Stability

The consensus was defined as “achieved” when more than 70% of
members voted either agreement (scores 5-7) or disagreement
(scores 1-3) in the Likert-scale statements or for a particular
option in the MCQs.>'® Medians (IQR) were used to express the
central tendency and dispersion of responses for the Likert-scale
questions. The statements in two consecutive rounds were checked
for stability of the responses using nonparametric Chi-squared (y?)
tests or Kruskal-Wallis test from round two onwards. A p-value of
less than 0-05 was considered a significant variation or unstable. The
statements were continued in the Delphi process until the stability
of the responses was achieved.

Clinical Practice Statements

Clinical practice statements were developed by the steering group
from the statements that generated consensus. The final results of
the Delphi process, clinical practice statements, and the manuscript
were circulated among the task force members for approval before
submission for publication.

REesuLTs

Four Delphi rounds were conducted between 21 August and 21
September 2023. There was 100% participation of the task force
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Fig. 1: Flow diagram depicting the steps of the Delphi process

in all four rounds (Fig. 1). The reports of the Delphi rounds and the
consensus process are provided in the Supplementary Material. The
results of the Delphi Process including the statements that achieved
consensus are shown in Table 1. At the end of the Delphi process, 32
out of 35 (91%) statements reached consensus and stability, from
which 20 clinical practice statements were drafted (Fig. 2).

Discussion

The Delphi process conducted among the Task force members
generated 32 consensus statements from which 20 clinical practice
statements were drafted to form the ISCCM position statement on
the management of sepsis in RLS.

The consensus statements on the need for a position statement
for the management of sepsis in RLS, the challenges from
socioeconomic and population characteristics in managing adult
sepsis, and the 20 clinical practice statements are enumerated
below with the background and supporting literature.

Need for Position Statements for Management of

Sepsis in RLS

- Lackoforlimited availability of trained healthcare professionals,
infrastructure, equipment for organ support, and microbiological
diagnostics should be considered as a RLS in the context of
clinical management of sepsis.

« Practice guidelines are required for the management of sepsis
in RLS. There should be a separate section for the same in
international guidelines.

- Factors limiting the application of the current SSC guidelines
include lack of universal health cover or limited availability of

S6 |

health insurance, access to health care, financial constraints,
delayed presentation, limited ICU resources, and lack of skilled
workforce.

- Limitations related to the workforce include limited training,
availability, and lack of multidisciplinary composition.

Sepsis and septic shock are medical emergencies. These patients
need to be shifted to ICU as early as possible.® Delayed admissions of
critically ill patients from the emergency department are associated
with decreased sepsis bundle compliance and increased mortality,
duration of mechanical ventilation, ICU, and hospital length of stay."

Management of sepsis needs trained doctors who understand
the physiological alterations and have skills including airway
management, intravenous fluid management, arterial cannulation,
and central venous catheter (CVC) insertion. Diagnosing sepsis using
clinical evaluation, microbiological testing, and imaging technology
helps clinicians manage sepsis more precisely. Therefore, lack of
such facilities and trained workforce are usually considered as RLS.

In RLS, poverty, political corruption, health inequity, under-
resourced and low-resilience public health, and lack of enough
acute healthcare delivery systems are primary contributors to the
burden of sepsis. Important differences in the populations at risk,
infecting pathogens, and clinical capacity to manage sepsis in high
and low-resource settings necessitate context-specificapproaches
to this significant problem.'> While outcomes of septic patients in
HIC have improved in recent decades, there is little evidence to
support a similar trend in LMIC. Recent international guidelines
from the SSC, include limited guidance for RLS but lack focus on its
regional implications and population differences.®'* This justifies
the need for a separate section within the international guidelines
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Table 1: Consensus and stability analysis of the ISCCM position statements for the management of sepsis in RLS in India*

Agree (%) Neutral (%) Disagree (%) Median (IQR) ¥ p-value

Domain 1: Need for position statements for management of sepsis

1. Lack/limited availability of which of the following should be considered 0.99
as an RLS in the context of clinical management of sepsis?
« Trained healthcare professionals 100 - - -
Infrastructure (e.g., emergency room, ICU, monitored beds) 933 - - -
- Invasive monitoring (e.g., CVCs and arterial lines) 66.7 - - -
+ Advanced monitoring (e.g., hemodynamic monitoring, bedside 60 - - -
ultrasound)
+ Respiratory support (e.g., ventilators, noninvasive ventilators, and 86.7 - - -
HFNO)
+ Other advanced organ support (e.g.,, ECMO and CRRT) 333 - - -
«  Drugs (e.g., antibiotics, antifungal, and IV fluids) 60 - - -
Radiological diagnostics 66.7 - - -
«  Microbiological diagnostics 86.7 - - -
+ Biochemical diagnostics (e.g., procalcitonin and lactate) 60 - - -
Bed capacity 66.7 - - -
2. Practice guidelines are required for the management of sepsis in RLS. 933 6.7 0 7(0) 0.77
3. How should the practice guidelines for the management of sepsis in 0.628
RLS be?
- Separate section for RLS in the present international guidelines 80 - - -
+ The management in RLS should be incorporated within each 20 - - -
section of the guidelines
«  Other 0 - - -
4. What are the factors limiting the application of SSC guidelines to RLS? 0.63
Lack of awareness of SSC guidelines 60 - - -
- Financial considerations (e.g., cost of drugs/consumables/service/ 933 - - -
hospitalization)
Limited availability of health insurance or lack of universal health 86.7 - - -
cover
Disease-specific factors (e.g., zoonotic infections and tropical 66.7 - - -
infections)
Demographic variations in the population (e.g., age, malnutrition, 46.7 - - -
and genetic)
« Inadequate access to health care 93.3 - _ -
Delayed presentation (e.g., lack of disease awareness and 80 - - -
social—-cultural reasons)
Limited ICU beds 66.7 - _ _
Limited ICU resources (e.g., monitors, ventilators, consumables, and 86.7 - - -
ultrasound)
Skilled workforce (e.g., trained doctors/nurses/technicians) 93.3 - - -
+ Inadequate referral systems 733 - _ _
« Lack of advanced therapies (e.g., ECMO and CRRT) 133 - - -
Lack of adequate data on the epidemiology, microbiology, and 66.7 - - -
outcomes of sepsis to inform policies
5. What are the limitations from a workforce perspective while managing 0.99
sepsis in RLS?
+ Limited workforce 40 - - -
Limited trained workforce 100 - - -
+ Round-the-clock availability of workforce 80 - - -
+ Multidisciplinary composition of the workforce (including 86.7 - - -

intensivists, other specialty doctors, nurses, physiotherapists,
dieticians, pharmacists, etc.)

(Contd...)
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e 1: (Contd...)

Agree (%) Neutral (%) Disagree (%) Median (IQR) y*p-value

Domain 2: Challenges from socioeconomic and population characteristics in managing adult sepsis

1. Which of the following socioeconomic and cultural factor(s) can impact 0.99
the management of sepsis in RLS?
«  Poor public health services 100 - - -
Financial constraints 100 - - -
Lack of national health coverage/health insurance 100 - - -
« Lack of public education and awareness 933 - - -
Political factors (e.g., lack of regulation, healthcare policies, 93.3 - - -
commitment)
+ Large population 733 - - -
Overcrowding/poor living conditions 733 - - -
«  Cultural beliefs 66.7 - - -
«  Gender bias 53.3 - - -
Harsh environment (e.g., hilly terrains, desert, and tropical/ 40 - - -
subtropical climate)
2. Which of the following patient characteristics can impact the 0.99
management of sepsis in RLS?
Uncontrolled or unrecognized chronic medical comorbidities 86.7 - - -
(e.g., diabetes mellitus, hypertension, and obesity)
+ Malnutrition 93.3 - - -
Uncontrolled or unrecognized chronic infections 80 - - -
(e.g., tuberculosis and HIV)
Unregulated and indiscriminate use of antimicrobials 100 - - -
Racial and genetic variation 46.7 - - -
+ Use of alternative medicines (e.g., heavy metals, herbal 86.7 - - -
medications, or AYUSH therapies)
Domain 3: Considerations for diagnosis of sepsis
1. Which of the following clinical score(s) is feasible to use in the RLS? 0.39
SIRS 66.7 - - -
« qSOFA 80 - - -
SOFA 0 - - -
+  NEWS 46.7 - - -
«  MEWS 933 - - -
2. Which of the following sepsis biomarkers are feasible to be used in RLS? 0.53
CRP 93.3 - - -
+  Procalcitonin 6.7 - - -
Lactate 533 - - -
Other 20 - - -
3. Appropriate cultures should be obtained in an RLS before starting 100 0 0 7 (0) 0.74
antibiotics. However, antimicrobial administrations should not be
delayed in patients with sepsis, or pending cultures (unavailability
or delay).
4. The possibility of tropical infection (e.g., dengue, malaria, and 100 0 0 7(0) 1.0
leptospirosis) should be considered during the evaluation of
sepsis in RLS.
Domain 4: Timing and location of patient during management of sepsis
1. Patients with sepsis can be managed out of the ICU, awaiting a 100 0 0 7(1) 0.29
bed in an RLS
2. Ifan ICU bed is unavailable, the following alternative places of 0.71
care may be considered for a patient with sepsis?
Any monitored bed out of the ICU 100 - - -
+ Emergency room 100 - - -
Recovery room 93.3 - - -
- Continued monitoring in operation theater (postsurgery) 733 - - -
+ Any hospital bed 133 - - -
(Contd...)
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Table 1: (Contd...)

Agree (%) Neutral (%) Disagree (%) Median (IQR) y?p-value

3. What is the minimum monitoring required for patients with sepsis - - - 0.99
monitored out of the ICU in an RLS? - - -
Blood pressure (continuous/intermittent) 100 - _ -
Clinical monitoring (e.g., pulse rate, respiratory rate, breathing 100 - _ -
pattern, etc.)

+ Intermittent heart rate 333 - _ -
Continuous heart rate 66.7 _ _ _
Intermittent respiratory rate 66.7 _ _ -
Continuous respiratory rate 333 - - -
Intermittent SpO, 26.7 - - -

+ Continuous SpO, 733 - _ -

« Capillary refill time 86.7 - _ -
Intermittent urine output 46.7 - - -
Continuous urine output 533 - — -
Neurological status (AVPU, GCS, etc.) 93.3 - - -
End-tidal carbon dioxide 0 - - -

+ Ultrasound 26.7 - - -

+ Intermittent temperature monitoring 80 - - -
Continuous temperature monitoring 133 - - -

4. What is the minimum monitoring required for patients with septic 0.99
shock monitored out of the ICU in an RLS?

Blood pressure (continuous/intermittent) 100 - - -
Clinical monitoring (e.g., pulse rate, respiratory rate, breathing 100 - - -
pattern, etc.)

Intermittent heart rate 20 _ _ _
Continuous heart rate 86.7 _ _ _
Intermittent respiratory rate 46.7 - _ -

+ Continuous respiratory rate 533 - . -

+ Intermittent SpO, 20 - - -

+ Continuous Sp0O, 80 - - -
Capillary refill time 86.7 - - -
Intermittent urine output 333 - - -
Continuous urine output 60 - - -

«  Neurological status (AVPU, GCS, etc.) 86.7 - - -

+ End-tidal carbon dioxide (ETCO,) 6.7 - - -

+ Ultrasound 53.3 - - -
Intermittent temperature monitoring 80 - - -
Continuous temperature monitoring 133 - - -

5. Which of the following are triggers (new onset) for transferring a 0.99

patient to a higher level of care within the hospital, (e.g., ICU) when a
patient with sepsis is managed out of ICU in an RLS?

Any clinical deterioration 733 _ _ _
Hemodynamic instability 933 _ _ _
Increasing oxygen requirement 93.3 - _ -

+ Respiratory instability requiring noninvasive mechanical ventilation 80 - _ _

+ Respiratory instability requiring invasive mechanical ventilation 933 - _ _
Altered mental status 93.3 - _ _
Decrease in urine output 60 - - -
Failure of response to initial resuscitation 933

(Contd...)
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Table 1: (Contd...)

Agree (%) Neutral (%) Disagree (%) Median (IQR) y?p-value

6. What is the minimum monitoring required for transferring a patient 0.99
with sepsis (interfacility transfer to hospital/ICU) in an RLS?
+ Blood pressure (continuous/intermittent) 100 - - -
Clinical monitoring (pulse rate, respiratory rate, breathing 933 - - -
pattern, etc.)
Intermittent heart rate 20 - - -
« Continuous heart rate 80 - _ _
Intermittent respiratory rate 53.3 - - -
Continuous respiratory rate 333 - - -
+ Intermittent SpO, 20 - - -
Continuous SpO, 80 - - -
Capillary refill time 733 - - -
+ Intermittent urine output 46.7 - - -
Continuous urine output 533 - - -
Neurological status (AVPU, GCS, etc.) 93.3 - - -
« End-tidal carbon dioxide 133 - - -
Intermittent temperature monitoring 733 - - -
Continuous temperature monitoring 133 - - -
7. What should be the minimum composition of the workforce NA
accompanying a patient with sepsis (during interfacility transfer
to another hospital) in an RLS?
+  Only a paramedic 66.7 = = =
Two persons (including at least one doctor) 13.3 - - -
« Three persons (including at least one doctor) 13.3 - - -
+  Other 6.7 - - -
8. What is the minimum qualification of the paramedic required for 0.3
transferring a patient with sepsis (interfacility transfer to another
hospital) in an RLS?
-« Trained (ICU/ER/OR) paramedic 46.7 - - _
«  ACLS-trained paramedic 46.7 - - -
BLS-trained paramedic 6.6 - - -
9. What is the minimum qualification of the doctor required for NA
transferring a patient with sepsis (interfacility transfer to another
hospital) in an RLS?
+ Trained ICU/ER physician 46.7 - = =
ACLS-trained physician 333 = = =
+  Other 20.0 - - -
10. At least one medical doctor should accompany the patient with 734 133 134 7(3) 0.8
sepsis during interfacility hospital transfer
11. At least one person accompanying the patient with sepsis during 93.3 6.7 0 7 (0) 0.77
interfacility hospital transfer should be trained in cardiopulmonary
resuscitation
Domain 5: Treatment of sepsis and septic shock
1. Clinical parameters (such as capillary refill time or neurological status, 100 0 0 7(1) 0.83
and urine output) should be used for the initial assessment of septic
shock with or without lactate in RLS
2. Inan RLS, decreasing lactate (if available) or capillary refill time can be 100 0 0 7(1) 0.48
used to guide resuscitation
3. For adults with sepsis or septic shock, when a BSS is indicated in RLS, a 100 0 0 7 (0) 0.17
nonproprietary BSS (e.g., Ringer’s lactate, Hartmann’s solution etc.) may
be used
4. Albumin may be considered only in a patient who needs resuscitation 933 6.7 0 7(1) 0.43
despite the use of the large volume of crystalloids, and if cost and
availability permits
5. Careful and continuous clinical assessment of patients requiring 100 0 0 7 (0) 0.75
fluid resuscitation should be performed to prevent fluid overload
(Contd...)
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Table 1: (Contd...)

Agree (%) Neutral (%) Disagree (%) Median (IQR) y*p-value
6. Which of the following dynamic measures of fluid responsiveness can 0.8
be considered to guide fluid resuscitation in the presence of a CVC and
invasive arterial line (but absence of cardiac output monitoring)?
+  Changein CVP 46.7 - - -
+ Pulse-pressure variation/tidal-volume challenge 80 - - -
+  PLRtest 60 - _ _
» End-expiratory occlusion test 333 - - -
+  Fluid challenge 933 - - -
- Variation in IVC diameter using ultrasound (if available) 733 - - -
7. Which of the following indices (if available) can be used to guide fluid 0.72
therapy (to give or not to give) in the absence of an arterial line?
- CvpP 46.7 - - -
+ Delta-pulse pressure with fluid challenge 46.7 - - -
« Delta CVP with fluid challenge 60 - - -
+ Clinical assessment (e.g., heart rate, BP, SpO, drop, CRT, urine 933 - - -
output, etc.)
- Biochemical parameters (e.g., hematocrit and urea) 333 - - -
« Imaging (e.g., B-lines with ultrasound or chest X-ray) 66.7 - - -
8. Norepinephrine is the vasopressor of first choice in patients with septic 100 0 0 7(1) 0.8
shock. Epinephrine may be used alternatively in case norepinephrine is
unavailable
9. Vasopressin is the second-line vasopressor to norepinephrine in 100 0 0 7(1) 0.77
patients with septic shock. Epinephrine may be used alternatively
in case vasopressin is unavailable
10. Vasopressors may be continued through a dedicated large bore 100 0 0 7(0) 0.66
peripheral venous access (e.g., external jugular vein), in the absence
of a CVC (due to unavailability, cost, or lack of expertise for insertion).
11.Empirical antiparasitic agents (e.g., antimalarial, doxycycline, etc.) 100 0 0 7(0) 0.21
should be administered as early as possible to patients with
suspected sepsis of parasitic origin
12. Noninvasive ventilation can be considered for the management 100 0 0 7(1) 1.0
of AHRF with sepsis, in case of HFNO is unavailable
13. When available, telecommunication should be used for the 100 0 0 7(0) 0.98

management of patients with sepsis in areas where medical
expertise is lacking

*The statements which did not achieve consensus are highlighted in gray. ABG, arterial blood gas; ACLS, advanced cardiac life support; AVPU, alert,
voice, pain, unresponsive; AYUSH, Ayurveda, Yoga and Naturopathy, Unani, Siddha, and Homoeopathy; ABG, arterial blood gas; CRRT, continuous renal
replacement therapy; CRP, C-reactive protein; CVP, central venous pressure; ECMO, extracorporeal membrane oxygenation; ER, emergency room; GCS,
Glasgow coma scale; HFNO, high-flow nasal oxygen; HIV, human immunodeficiency virus; ICU, intensive care unit; IV, intravenous; IVC, inferior vena
cava; IQR, interquartile range; MEWS, modified early warning score; NA, not available; NEWS, national early warning score; OR, operation room; qSOFA,
quick sequential organ failure assessment; RLS, resource-limited settings; SIRS, systemic inflammatory response syndrome; SOFA, sequential organ failure
assessment; SpO,, peripheral oxygen saturation; SSC, surviving sepsis campaign; Xz, Chi-square

for the management of sepsis in RLS, that achieved consensus by
the task force.

The prevalent ICU-based sepsis management guidelines
usually originate from HICs that have the necessary equipment,
laboratory and imaging services, and physician and nurse staffing,
with the workforce following specific uniform protocols.''
A direct adoption of the same guidelines may be challenging,
lack individualization, or may cause harm in certain population
settings.”> Hence, it is crucial to develop guidelines specifically
targeted to RLSs such as ours.

More than 80% of patients admitted to ICUs in India are
self-paying.'® This is associated with a lack of preventive health,
inadequate or delayed treatment, and premature discharge
from the ICU, thus adversely influencing patient outcomes."” The
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underlying reasons for this may be disparity inincomes, education
status, and lack of adequate coverage/unawareness of government
insurance schemes for most patients.'*'”'® The wide disparity and
lack of uniform policies across ICUs and the variations in case mix
contribute to a lack of consistency in ICU services at the national
level.

The principal challenges in applying existing guidelines in
India are mainly 4-fold: inadequate resources and poor resilience
of public health and acute care delivery services;'? gross healthcare
inequalities exacerbated by disparate funding of health systems;
absence of a systematic approach to triage and emergency care;
and a rudimentary prehospital emergency care transfer and referral
system that contributes to delay in initiating timely intensive
care.” The lack of trained staff leads to a lack of familiarity and

S11



Management of Sepsis in Resource-limited Settings

Considerations for diagnosis of sepsis

» Among the various clinical scores, gSOFA and MEWS are most feasible to be performed.

* Among the various sepsis biomarkers, CRP is most feasible to measure.

 Appropriate cultures should be obtained before starting antibiotics. However, antimicrobial administration ~
should not be delayed in patients with sepsis, due to unavailability or delay in performing cultures.

» The possibility of tropical infection should be considered during evaluation of sepsis.

Patient management while awaiting an ICU bed

» While awaiting a bed in ICU, a patient may be managed in any monitored area such as an emergency room

or recovery room.

» At a minimum, the monitoring of a patient with sepsis managed out of ICU includes neurological status,
peripheral perfusion (with capillary refill time), clinical assessment of temperature, pulse, respiration,

and intermittent blood pressure.

» At a minimum, the monitoring of a patient with septic shock managed out of ICU includes neurological status,

peripheral perfusion (with capillary refill time), clinical assessment of temperature, pulse, respiration, and

intermittent blood pressure, continuous heart rate, and SpO,.

* The triggers for escalation of care for a patient awaiting an ICU bed are respiratory instability such as

increasing oxygen requirement, need for invasive mechanical ventilation, hemodynamic instability, and failure

to respond to initial resuscitation.

» At a minimum, the medical team accompanying the patient transferred to another facility should include a
doctor trained in cardiopulmonary resuscitation. The patient should be monitored for neurological status,

clinical assessment of temperature, pulse, respiration, and intermittent blood pressure, continuous heart rate,

and SpO,.

Management of sepsis and septic shock

available) should be used for initial assessment of a patient with sepsis.

« Clinical parameters such as neurological status, capillary refill time, urine output and lactate (if &

» When a balanced salt solution is indicated for resuscitation of patients with sepsis or septic shock, a
non-proprietary balanced salt solution (e.g., Ringer's lactate, Hartmann's solution) may be used.
» Albumin (if available) may be considered in patients who need resuscitation despite the use of large

volume of crystalloids.

* Frequent clinical assessment using heart rate, blood pressure, capillary refill time, drop in SpO,,

urine output or a trend of decreasing lactate (if available) may be used to guide fluid resuscitation.
» The dynamic measures of fluid responsiveness such as pulse-pressure variation, tidal-volume
challenge, or fluid challenge should be considered to guide fluid resuscitation, when a central

venous catheter and arterial line are present.

« Careful and continuous clinical assessment of patients requiring fluid resuscitation should be

performed to prevent fluid overload.

 Epinephrine may be used as an alternative for the management of septic shock in case

norepinephrine or vasopressin are unavailable.

 VVasopressors may be continued through a dedicated large bore peripheral venous catheter in the

absence of a central venous catheter.

» Empirical antiparasitic agents should be administered as early as possible to patients with suspected

sepsis of parasitic origin.

» Noninvasive ventilation should be considered for the management of acute hypoxemic respiratory
failure in patients with sepsis in case of high-flow nasal oxygen is unavailable.
» Telecommunication (if available) should be used for the management of patients with sepsis in areas

where medical expertise is lacking.

Fig. 2: Clinical practice statements for the management of sepsis and septic shock in RLS

awareness of existing guidelines, a failure to recognize sepsis, and
a lack of motivation to follow guidelines.?®

Challenges from Socioeconomic and Population
Character in Managing Adult Sepsis

«  Poorpublic health services, financial constraints, lack of universal
health cover or limited availability of health insurance, lack of
public education and awareness, political factors, and access to
health care are the socioeconomic and cultural factors that can
impact the management of sepsis.

+ Uncontrolled or unrecognized chronic medical comorbidities,
malnutrition, uncontrolled or unrecognized chronic infections,
unregulated and indiscriminate use of antimicrobials, and use
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of alternative medicines are the population characteristics that
can impact the management of sepsis.

There are many challenges to the delivery of healthcare services in
India. Overall lack of awareness among the public regarding their
own health. Lack of universal availability of healthcare facilities
within a 5-km radius of residence or work. Lack of adequate human
resources is common, and so is the lack of accountability. Hence,
public sector health care is generally perceived to be of poor
quality and unreliable and is usually preferred when one cannot
afford private care.

India is known to have poor health insurance coverage.
In a survey conducted in 2014 by the Ministry of Statistics and
Programme Implementation, Government of India, the total
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insurance cover, including that funded by the government, private
sector, or household purchased, was as low as 15.2%. The insurance
coverage was slightly higher in urban areas than in rural areas
(18% vs 14%)*' While the majority of patients are paying from
their pockets for health care, the cost of hospital admission and
treatment, especially in tertiary care centers, remains beyond the
reach of the common man.?

India has a considerable proportion of the adult population
having cardiovascular and other comorbidities such as diabetes,
with an alarmingly low incidence of awareness and treatment
especially in the rural areas.?® India also has a large population of
diabeticindividuals, along with a significant number of individuals
with undiagnosed diabetes.*

A significant proportion of our population is at risk for health-
related issues due to poor housing infrastructure, and lack of
universal availability of safe drinking water and sanitation. In
addition, the population is exposed to environmental pollution
secondary to the use of biomass fuels, and vehicular, industrial,
and construction activities. Therefore, it is not surprising that
there is a very high prevalence of infective conditions like cough,
fever, and diarrhea (124 per 1,000 individuals) among the Indian
population.?>2¢

Indiscriminate use of antibiotics, especially for acute upper
respiratory infections in outpatient departments is well known.?’
Widespread access to over-the-counter antibiotics, lack of access
to safe-pure drinking water, and inadequate sanitation fuel the
spread of antibiotic-resistant “superbugs.” Another challenge
is the paradoxically high prevalence of underweight and obese
population.?® These conditions further compound the challenges
in managing sepsis in India.

Clinical Practice Statements

« Considerations for the diagnosis of sepsis

- Among the various clinical scores, quick Sequential Organ
Failure Assessment (qSOFA) and modified early warning
system (MEWS) are the most feasible to be performed.

- Among the various sepsis biomarkers, C-reactive protein
(CRP) is the most feasible to measure.

- Appropriate cultures should be obtained before starting
antibiotics. However, antimicrobial administrations should
not be delayed in patients with sepsis due to unavailability
or delay in performing cultures.

- The possibility of tropical infection should be considered
during the evaluation of sepsis.

No single score can identify, with accuracy, patients with suspected
infections or sepsis at high risk of death or clinical deterioration.
Among the scores, systemic inflammatory response syndrome
(SIRS) and MEWS could be applied as initial screening tools to
identify those patients requiring high-level care, followed by
qSOFA to prognosticate for mortality prediction. For gSOFA, the
sensitivity and specificity in predicting clinical deterioration are
better in LMIC than in HIC.”

Procalcitonin and CRP levels are widely used as adjunctive tests
in sepsis, with limitations. CRP is an acute-phase reactant and is
elevated in inflammatory conditions, including infection. C-reactive
protein has often been used as a comparator for newer biomarkers
including, procalcitonin.>* However, high CRP levels have limitations
with poor specificity like other biomarkers.

Diagnostic simplicity, availability, and low cost make CRP the
most feasible biomarker in the Indian context. Elevated CRP levels
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in sepsis have been correlated with an increased risk of death
and organ failure.3' Sepsis is not only associated with bacterial or
fungal infections but also other infections such as viral, protozoal
(e.g., malaria), or tropical infections, which are common in India.
C-reactive protein has been studied as a prognostic marker in a
few of these infections.3? While acknowledging the limitations of
these scores and biomarkers, the task force agreed that CRP testing
is most feasible to perform in RLS.

Obtaining cultures is an essential component of sepsis
management and may aid in the diagnosis, source identification,
and antimicrobial stewardship. However, taking cultures is time
consuming, and may delay the administration of antibiotics if
adequate resources are not immediately available. In addition,
the yield of cultures may be low even after a single dose of
antibiotics.?® In RLS, it may take time to obtain cultures, leading
to delays in administering appropriate antimicrobial therapy. As
early administration of appropriate antibiotics has shown to be
instrumental in reducing mortality in patients with sepsis,>*3> the
SSC guidelines recommend to initiate empiric antibiotic therapy
within the first hour of presentation in patients with septic shock.®
Therefore, due to the challenges often encountered in performing
culture the task force agreed that initial empiric antibiotic therapy
should not be delayed because of a lack of resources to obtain
cultures.

The SSC guidelines primarily cater to bacterial and fungal
infections responsible for most of cases of sepsis in HICs.2 However,
in tropical countries like India, tropical infections contribute
significantly to the burden of sepsis. Even though the incidence
of malaria is constantly reducing in North America and Europe
(which has been free of Malaria since 2015), its incidence has
been increasing in the LMICs of Africa and Southeast Asia. India
contributed to 79% of all malaria cases and 83% of all malaria-related
deathsin the Southeast Asia region in 2022.3 Even for dengue, more
than 63,000 cases were reported from India in the year 2022.3” The
diagnosis of these tropical infections may be challenging because of
significant overlap of symptoms. Therefore, the consensus among
the Task Force to consider or rule out the possibility of tropical
infections during the evaluation of patients with suspected sepsis,
especially in the endemic zones and during the season when they
peak, is justified.

- Patient management prior to ICU admission

- While awaiting a bed in the ICU, a patient may be managed
in a monitored area such as an emergency room or recovery
room.

— At a minimum, the monitoring of a patient with sepsis
managed outside the ICU includes neurological status,
peripheral perfusion (with capillary refill time), clinical
assessment of temperature, pulse, respiration, and
intermittent blood pressure (BP).

- Ataminimum, the monitoring of a patient with septic shock
managed outside the ICU includes neurological status,
peripheral perfusion (with capillary refill time), clinical
assessment of temperature, pulse, respiration, intermittent
BP, continuous heart rate, and SpO,.

- The triggers for escalation of care for a patient awaiting
an ICU bed are respiratory instability characterized by
increasing oxygen requirement, need for invasive mechanical
ventilation, hemodynamic instability, and failure to respond
to initial resuscitation.
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- Ataminimum, the medical team accompanying the patient
transferred to another facility should include a doctor
trained in cardiopulmonary resuscitation. The patient should
be monitored for neurological status, clinical assessment
including temperature, pulse, respiration, intermittent BP,
continuous heart rate, and SpO,.

Most patients with sepsis are critically ill and need urgent ICU
admission. However, if the situation arises when such patients have
to be treated outside the ICU due to the unavailability of an ICU bed,
for logistic or cost issues (quite common in RLS), they need to be
adequately monitored in these areas, with predetermined triggers
for escalation of care and safe transfer to an ICU when available.®
The emergency department or recovery room is well equipped for
monitoring and interventions, if the situation demands.>* Critically
ill patients with sepsis managed out of ICU can be monitored
physically as well as remotely. The critical care physician should be
involved in clinical management and set triggers should be defined
for escalation of care. The hospital triage committee should be
involved in providing policies and guidance for ensuring proper
triaging and resource allocation.*°

In patients with sepsis, the necessity for monitoring is to ensure
early recognition of signs of an inflammatory response and tissue
hypoperfusion. Early interventions based on monitoring may
improve outcomes significantly, even in RLS.*"*?* A diagnosis of
shock or hypoperfusion is based on clinical, hemodynamic, and
biochemical signs. There can be systemic arterial hypotension, but
the magnitude of hypotension may only be moderate, especially in
patients with chronic hypertension. Typically, in adults, a systolic
blood pressure (SBP) below 90 mm Hg or mean arterial pressure
(MAP) of below 65 mm Hg, with associated tachycardia is considered
hypotension. Shock index (HR/SBP) can be a simple surrogate of
hemodynamic compromise.**

Further, there can be clinical signs of tissue hypoperfusion,
which are apparent through the three clinical “windows":
Cutaneous (cold and clammy skin, with vasoconstriction and
cyanosis—most evident in low-flow states), renal (urine output
of <0.5 mL/kg/hour), and neurologic (altered mental state, which
includes obtundation, disorientation, and confusion).** Thus, it is
essential to monitor neurological status regarding alertness and
responsiveness. The ANDROMEDA-SHOCK trial showed that a nail
bed cardiac resynchronization therapy (CRT) of >4 seconds was a
good indicator of hypoperfusion in septic shock and resuscitation
based on improving the CRT, which improved outcomes in terms
of shock reversal.*®

Continuous pulse oximetry helps not only in monitoring
the oxygen levels but can also be an early indication of reduced
perfusion, based on the waveform analysis. A decrease in SpO,
while fluid resuscitating a patient of shock, along with crepitations
on auscultation, can indicate increasing extravascular lung water.
Monitoring respiration in terms of rate, depth, effort, and pattern
can give a broad indication of the severity of iliness. Both tachypnea
and bradypnea in a patient of shock can indicate the severity of the
illness.** Temperature monitoring in sepsis not only indicates the
severity of the SIRS response, but a temperature difference between
core and periphery (skin or toe) of above 7°C may be an indicator
of hypoperfusion and shock.*®

While urine outputis anotherimportant component to monitor
response to fluid therapy in patients with septic shock, the experts
felt that it may not always be feasible to monitor outside the ICU
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in an RLS, probably the reason why it did not reach the required
consensus.

Patients requiring invasive mechanical ventilation and
vasopressors need ICU admission, while those without shock
or respiratory distress may be judiciously managed out of the
ICU. For those in between these extremes, close observation,
and a low threshold for admission to the ICU is prudent.*’ The
triggers call for an urgent critical care physician review and a
shift to ICU. These triggers help activate the critical care team
for a deteriorating patient with sepsis and help in triaging such
patients.*® Implementing sepsis triggers improves compliance
with SSC recommendations and optimizes the utilization of limited
critical care resources.*’

Sepsis patients tend to become unstable during transfer. Thus,
transportation should be done only when it is absolutely required.
Through careful planning, and presence of appropriately qualified
personnel, and adequately functioning transport equipment, after
proper patient evaluation stabilization and communication, the
risks can be minimized.®

At least two personnel should accompany the patient; one
of which should be a medical practitioner with competency in
cardiopulmonary resuscitation, airway care, ventilation, and other
organ support.>® The monitoring during transport should be
appropriate to identify the clinical deterioration at the earliest.
The minimum standards include continuous clinical monitoring,
electrocardiography, noninvasive BP, arterial oxygen saturation
(Sa0,), Glasgow coma score (GCS), and temperature.”’

- Management of sepsis and septic shock

- Clinical parameters such as neurological status, capillary refill
time, urine output, and lactate (if available) should be used
for the initial assessment of a patient with sepsis.

- When a balanced salt solution (BSS) is indicated for
resuscitation of patients with sepsis or septic shock, a
nonproprietary BSS (e.g., Ringer’s lactate and Hartmann’s
solution) may be used.

- Albumin (if available) may be considered in patients who
need fluid resuscitation despite the use of the large volume
of crystalloids.

- Frequent clinical assessment using heart rate, BP, capillary
refill time, drop in SpO,, urine output, or a trend of decreasing
lactate (if available) may be used to guide fluid resuscitation.

- The dynamic measures of fluid responsiveness such as
pulse pressure variation, tidal volume (Vt) challenge, or fluid
challenge should be considered to guide fluid resuscitation
when a CVC and arterial line are present.

- Careful and continuous clinical assessment of patients
requiring fluid resuscitation should be performed to prevent
fluid overload.

- Epinephrine may be used as an alternative for the
management of septic shock when norepinephrine or
vasopressin are unavailable.

- Vasopressors may be continued through a dedicated large
bore peripheral venous catheter in the absence of a CVC.

- Empirical antiparasitic agents should be administered as
early as possible to patients with suspected sepsis of parasitic
origin.

- Noninvasive ventilation (NIV) should be considered for
the management of acute hypoxemic respiratory failure
(AHRF) with sepsis, in case high-flow nasal oxygen therapy
is unavailable.
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- Telecommunication (if available) should be used for the
management of patients with sepsis in areas where medical
expertise is lacking.

In critically ill patients with septic shock and multiorgan dysfunction,
clinical assessment plays a crucial role. Neurological assessment
can be done to look for any signs of neurologic impairment due
to hypoperfusion. Patients with sepsis may present with varied
signs like anxiety, lethargy, delirium, confusion, or coma.>? The
SOFA score, which has better predictability than gSOFA and SIRS
criteria to predict sepsis, incorporates the comprehensive Glasgow
coma scale.> Furthermore, CRT is a marker of peripheral perfusion
that worsens during circulatory failure. Poor prognosis has been
linked to prolonged CRT in patients with septic shock following
resuscitation in the ICU.

Following initial fluid resuscitation, patients with sepsis who
have prolonged CRT have worse clinical outcomes and a greater
mortality rate than those with normal CRT.>* Urine output is critical
in evaluating kidney function and is a marker for renal perfusion.
It is an independent prognostic marker for septic shock. The SOFA
score and urine output have similar predictive values; however,
the combined predictive value of the two is higher than the SOFA
score alone.” If available, measuring lactate levels can provide
valuable information. Elevated lactate levels often indicate tissue
hypoperfusion and can serve as a marker of the severity of septic
shock.”® In RLS these assessments, in combination with other
vital signs and laboratory data, help healthcare providers gauge
the patient’s condition, guide treatment decisions, and allocate
resources effectively.

The SSC guidelines suggest using balanced crystalloids instead
of normal saline for resuscitation. Commercially available BSSs
have more physiological composition than Ringer’s lactate and
Hartmann'’s solution with alternative buffers, such as acetate and
gluconate, that are rapidly metabolized or excreted. However, the
high cost limits the routine acceptability and usage in the RLS. A
randomized controlled trial comparing ringer lactate with BSS in
adult critically ill patients showed that commercially available BSS
did not confer any advantage in time to or extent of correction
of metabolic acidosis but incurred a higher cost.’” Another
retrospective study on 53,448 septic patients from 360 US hospitals
showed decreased rates of in-hospital mortality with the use of BSS
such as Ringer’s lactate compared to 0.9% saline.>® These results
justify the use of Ringer’s lactate in RLS when a BSS is indicated as
suggested in the Clinical Practice Statements by the task force.>®

Although with promising anti-inflammatory, antioxidant,
and plasma volume expansion properties, the role of aloumin
in fluid therapy is still debated. The postulated benefits include
longer intravascular confinement due to the interaction between
its surface negative charges and the endovascular glycocalyx,
thereby improving hemodynamics; but clinical data supporting
albumin has been conflicting.>® In patients with sepsis, albumin
may be given for the following two indications: To restore or expand
intravascular volume and to supplement serum albumin in septic
patients with hypoalbuminemia. The albumin Italian outcome
sepsis (ALBIOS) study showed improved hemodynamicindices with
albumin, without any mortality benefit, but its post hoc subgroup
analysis did detect a statistically significant lower risk of mortality
in patients with septic shock who received albumin.®® In a meta-
analysis of five studies including 3,658 severe sepsis and 2,180 septic
shock patients, the use of albumin for resuscitation significantly
decreased 90-day mortality in septic shock patients [odds ratio
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(OR):0.81;95% Cl:0.67-0.97; p=0.03)." A network meta-analysis of
14 studies including 18,916 patients with 15 direct comparisons at
the 4-node level, showed lower mortality with albumin than with
crystalloids or starches, and at the 6-node level, showed lower
mortality with albumin than with saline.5? Another retrospective
data analysis showed an increased survival at 28 days, in septic
patients receiving albumin combined within the first 24 hours
after crystalloid administration.%® The current data suggests that
albumin may reduce morbidity and improve survival in patients
with septic shock. Therefore, considering the high cost of albumin
in RLS, the task force suggested that if acute hypovolemia is not
responsive to crystalloids alone, the use of human albumin may be
considered, if available.®*

Titration of initial fluid resuscitation with frequent monitoring
in patients with septic shock is recommended.® Progressive
improvement in various physiological parameters such as heart
rate (HR), BP, CRT, urine output, changes in SpO,, and objective
measurement of a trend of dropping lactate can be used to assess a
patient’s response to fluid administration. Tachycardia is a sensitive
but nonspecific marker of shock. A decrease in HR in response
to a fluid bolus may be used as a surrogate for improvement in
intravascular volume status. In addition, a rise in BP may be used
as a surrogate marker for change in cardiac output after a fluid
bolus, though it is not very reliable.%> Change in pulse pressure
and systolic arterial pressure through a brachial cuff may be used
to assess fluid-induced increase in cardiac output in RLS.6%%7
However, excess fluid administration can lead to pulmonary
fluid leakage, appearance of B-lines, and drop in SpO,. Though a
delayed marker and often unreliable in patients with multiorgan
involvement, this drop in SpO, can be used as an indicator to stop
fluid administration.

Repeated bedside assessment of these parameters can be used
as a general guide to fluid resuscitation. However, no goals of HR
or BP can serve as a guide to organ perfusion and should not be
used inisolation. Frequent bedside assessment of CRT, urine output,
and clearance of lactate levels can indicate if fluid resuscitation is
improving organ perfusion. Urine output is a valuable surrogate of
organ perfusion; however, it takes time to assess the same. The skin
isan accessible organ and allows bedside assessment of peripheral
tissue perfusion by the CRT.* Lactate is a common but nonspecific
surrogate for tissue perfusion and a failure to reduce lactate levels
should lead to a re-evaluation of hemodynamic/perfusion status.5®

There is a growing concern about increasing mortality and
worse outcomes with aggressive fluid resuscitation, especially
after the initial resucitation.®®”! Hence, to improve the accuracy
of assessment, certain dynamic measures may be used to
assess fluid responsiveness in patients having only a CVC and
arterial line in situ. The use of pulse pressure variation (PPV) in
mechanically ventilated patients is reliable and can easily assess
fluid responsiveness in patients with arterial pressure monitoring.
In certain conditions like spontaneous breathing, arrhythmias,
low Vt ventilation, increased intra-abdominal pressure, and
low lung compliance, it is often unreliable.”? The tidal volume
challenge (TVC) test can be used in patients ventilated using low
Vt ventilation to reliably predict fluid responsiveness using PPV.
This test does not require cardiac output monitoring, making it
useful in RLS.”? Passive leg raising (PLR) combined with BP change
above 15% may be used, though less reliable than the use of an
increase in cardiac output. Performing PLR may be a challenge
in RLS as adjustable beds to raise the foot end of the bed may
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be unavailable.”* A fluid challenge by rapid administration of a
relatively low fluid volume to test if a patient has a cardiac preload
reserve, has a lower risk of volume overload, and may be used to
assess fluid responsiveness at the bedside.”®

Fluid overload is a common occurrence in critically ill patients,
and it is independently associated with increased morbidity
and mortality. During fluid resuscitation in critically ill, three
steps will help in restricting fluid overload: Avoid excessive fluid
administration during resuscitation; careful and continuous clinical
monitoring; and early active de-resuscitation. Fluid overload
recognition and assessment require accurate documentation of
intake and output, calculation of daily fluid balance, cumulative fluid
balance, features of pulmonary edema or peripheral edema, etc.
Fluid overload is usually first clinically diagnosed upon recognition
of the development of pulmonary edema and sometimes the
development of effusion. However, the measurement of change in
body weight is considered a good surrogate for clinical monitoring
of fluid balance in critically ill patients.”®””

Norepinephrine and vasopressin are the preferred vasopressor
agents, if available, in the management of septic shock.®
Epinephrine is the second-line vasopressor agent in septic shock
after norepinephrine and vasopressin. However, if the first-line
vasopressor agent, is not available, epinephrine may be used
as an alternative agent. It acts on a-1, $-1, and -2 receptors and
causes increased contractility of the left ventricle, increases
venous and arterial tone, and increases HR. Its major side effects
are tachyarrhythmias, peripheral ischemia, splanchnic ischemia,
increased myocardial oxygen consumption, and lactic acidosis.
The SSC experts suggested adding epinephrine to norepinephrine
and vasopressin, aiming to maintain target MAP while reducing
norepinephrine requirements. For adults with septic shock, cardiac
dysfunction, and persistent hypoperfusion despite adequate
volume status, guidelines suggest either adding dobutamine
to norepinephrine or using epinephrine alone.® Annane et al.
comparing two vasopressor strategies (norepinephrine with
dobutamine vs epinephrine) in patients with septic shock reported
no differences in both efficacy and safety.”® Therefore, the use of
epinephrine, which is both cheap and readily available, may be a
suitable alternative to norepinephrine in RLS.

Timely vasopressor therapy is fundamental in managing
septic shock by correcting the vascular tone depression,
recruiting microvessels, and improving microcirculation which
subsequently increases organ perfusion pressure.®’® While CVC
access is recommended for vasopressor administration, peripheral
vasopressor administration may be considered in RLS when central
access is not immediately available or feasible to avoid delay in
therapy.®®! Nevertheless, it should be emphasized that peripheral
vasopressor administration is a temporary solution until central
venous access is established.

Considering the high prevalence of tropical infection in RLS,
when there is strong clinical suspicion of sepsis of parasitic origin,
empirical antiparasitic agents should be considered, while awaiting
confirmatory diagnostic test results. The choice of empirical
treatment will depend on factors such as the patient’s travel history,
exposure to endemic regions, and clinical symptoms. Therapeutic
intervention may include empirical treatment with antimalarial
drugs such as chloroquine, artemisinin-based combination
therapies (ACTs), antihelminthic drugs (albendazole or praziquantel)
for suspected protozoal infections like amoebiasis or giardiasis.®?
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Empirical treatment should be temporary until the specific parasitic
infection can be confirmed and appropriately treated.

Face masks and high-flow nasal oxygen (HFNO) are the preferred
modes of oxygenation, in the management of AHRF, if available.®
The HFNO device is expensive and needs pressurized oxygen and
air supply, disposables, and training for use. Further, HFNO has a
relatively higher oxygen consumption, which may be a limiting
factorin RLS. Noninvasive ventilation on the other hand, uses regular
oxygen supply and is available more widely. In a systematic review
and meta-analysis,®> there was a decrease in intubation, all-cause
mortality, hospital-acquired pneumonia, and patient discomfort
with HFNO vs NIV. Noninvasive ventilation with helmet and oronasal
interfaces has been reported to be superior to conventional oxygen
therapy in AHRF.2* The heterogeneity in NIV interfaces, modes, and
levels of pressure support contribute to the apparent inferiority
in studies. Therefore, the use of NIV as an alternative, in case of
nonavailability of HFNO in septic patients with AHRF is justified.

Tertiary hospitals may be connected through video or voice
calls for real-time consultation and decision support in remote
areas. This allows increased access to intensivists, helps in early
recognition of sepsis and its severity, initiation of evidence-based
care, and appropriate triage and transfer to higher centers.8>86
Additionally, large data capture and analysis can aid in developing
future goals and benchmarks. Literature is nascent, and despite
design flaws, reduction in mortality and better sepsis bundle
adherence have been reported.®”# While implementing these
programs, legal and regulatory aspects such as informed consent,
licensing, data protection, conflict of interest, and clinical privileges
should be considered in addition to internet connectivity and
infrastructure requirements which may be a challenge in RLS.

ConcLusioN

The Delphi process conducted among the task force members
generated 32 consensus statements from which 20 clinical practice
statements were drafted to form the ISCCM position statement on
the management of sepsis in RLS. This position statement should
provide Indian clinicians and those in other RLSs, guidance for the
management of sepsis in RLS. These statements will complement
the existing international guidelines for the management of sepsis
and provide valuable insights into tailoring sepsis interventions in
the context of RLS, contributing to the global discourse on sepsis
management. Future international guidelines should address the
management of sepsis in RLS.
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