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Abstract
Background and Objective: The shock index (S) is a ratio of heart rate (HR) to systolic blood pressure (SBP)

per minute. It has been found to be correlated with mortality in pediatric severe sepsis and septic shock.
This study aimed to investigate whether the persistent abnormal Sl at 6 hours after diagnosis (SI6) was
associated with mortality.

Methods: This retrospective cohort study involved pediatric patients aged 1 month to 15 years admitted to
the Pediatric Intensive Care Unit (PICU) with severe sepsis and septic shock. The Sl was assessed at the time
of diagnosis (SI0). Patients with normal SI0 were excluded, while those with abnormal SI0 were included and
assessed for the Sl at 6 hours after diagnosis (SI6). Subsequently, they were classified into the group with
resolution of abnormal SI (normal SI6) and the group with persistent abnormal SI (@abnormal SI6) at 6 hours,
based on age-specific shock index cut-offs. Mortality at 48 hours was the primary outcome, while in-hospital
mortality was the secondary outcome. The age-specific shock index cut-offs at the time of diagnosis indicate a Sl
greater than or equal to 1.98, 1.50, and 1.25 in children aged under 1, 1-6, and 6-15 years, respectively. Similarly,
age-specific shock index cut-offs at 6 hours after diagnosis represent a Sl greater than or equal to 1.66, 1.36,
and 1.30 in children aged under 1, 1-6, and 6-15 years, respectively.

Results: All 60 patients with severe sepsis and septic shock were enrolled and assessed for the SI at the
time of diagnosis (SI0). Subsequently, 44 patients with abnormal SI0 were assessed for the Sl at 6 hours after
diagnosis (S16). There were 21 patients in the group with resolution of abnormal SI (normal SI6) and demonstrated
a significantly decreased risk of in-hospital mortality compared to the group with persistent abnormal SI (@abnormal
SlI6) at 6 hours (OR 0.07, 95% CI 0.01-0.36, p<0.001). However, there was no significant difference in mortality
at 48 hours between the two groups. Furthermore, factors such as immunocompromise (AOR 23.88, 95% Cl
1.32-431.31, p=0.032), nosocomial infection (AOR 45.21, 95% Cl 2.28-898.55, p=0.012), and persistent abnormal
Sl at 6 hours after diagnosis (SI6) (AOR 86.59, 95% Cl 3.01-2491.98, p=0.009) were found to be associated with
an increased risk of in-hospital mortality.

Conclusion: A persistent abnormal Sl at 6 hours after diagnosis (SI6) was significantly associated with increased
in-hospital mortality, indicating potential inadequate hemodynamic resuscitation and the need for additional

stabilization.

Keywords: children, severe sepsis, septic shock, shock index.
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Introduction

Severe sepsis and septic shock significantly
contribute to the mortality and morbidity of critically
ill patients, affecting both pediatric and adult
populations. Globally, sepsis affects 22 out of every
100,000 children annually, with a mortality rate
ranging from 4% to 50%'. A study conducted by the
National Children's Health Institute in Thailand found
that severe sepsis and septic shock in pediatric
patients led to a 20% mortality rate, and 7% of
survivors experiencing disabilities”.

The assessment of severe sepsis and septic
shock requires imperative hemodynamic monitoring.
However, obtaining advanced hemodynamic
monitoring in pediatric patients is often challenging,
and this modality may come with limitations.
Therefore, it would be more available, safe, and
effective to have bedside hemodynamic monitoring
to assess therapeutic measures in real-time.

The shock index (SI) is a ratio of heart rate (HR)
to systolic blood pressure (SBP) per minute (SI = HR/
SBP). It reflects the relationship between HR and SBP,
providing insights into the cardiovascular status of an
individual. In situations of hemodynamic instability,
the heart rate tends to increase. An elevated heart
rate may serve as a compensatory mechanism to
maintain cardiac output and perfusion to vital organs,
especially when blood pressure is compromised.
An increase in the shock index suggests that the heart
rate is rising relative to blood pressure, indicating
increased cardiovascular stress.”

Gupta and Alam® found that higher shock index
values were associated with increased mortality at 48
hours in pediatric severe sepsis and septic shock and
established age-specific shock index cut-offs.
The age-specific shock index cut-offs at the time of
diagnosis indicate a shock index greater than or equal
to 1.98, 1.50, and 1.25 in children aged under 1, 1-6,
and 6-15 years, respectively. Similarly, age-specific
shock index cut-offs at 6 hours after diagnosis
represent a shock index greater than or equal to 1.66,
1.36, and 1.30 in children aged under 1, 1-6, and 6-15
years, respectively.

The abnormal shock index, defined as a shock
index higher than age-specific shock index cut-offs,
was the focus of this study. Our aim was to investigate
whether the persistent abnormal shock index at

6 hours after diagnosis (SI6) was associated with
mortality. Additionally, we examined whether the
resolution of the abnormal shock index at 6 hours
following hemodynamic resuscitation was associated
with favorable outcome.

Methods

This retrospective cohort study was approved
by Khon Kaen Hospital Institute Review Board in
Human Research (KEXP66050). Pediatric patients aged
1 month to 15 years, who were admitted to the
Pediatric Intensive Care Unit (PICU) at Khon Kaen
Hospital with severe sepsis and septic shock between
July 2021 and October 2023, were identified from the
electronic medical record.

Inclusion criteria involved pediatric patients
who were diagnosed with severe sepsis and septic
shock following international pediatric sepsis
consensus conference (IPSCC)’. Exclusion criteria
consisted of patients with incomplete medical
records, patients who were discharged against
medical advice within 48 hours of initial diagnosis.

Clinical data were collected retrospectively
through electronic medical records. The information
included general patient data, diagnostic details,
treatment history, vital signs, as well as outcomes
recorded on case record forms (Appendix a). The
treatment history included fluid therapy, vasoactive
medication which was calculated into vasoactive-
inotropic score as described by Gaies et al®,
hydrocortisone, mechanical ventilation, and vascular
access.

The shock index was obtained from the heart
rate and systolic blood pressure recorded hourly on
the graphic sheet by experienced PICU nurses. It was
calculated at the time of diagnosis (SI0). Patients with
normal shock index were excluded, while those with
abnormal shock index were included and assessed
for the shock index at 6 hours after diagnosis (SI6).
Subsequently, patients with abnormal shock index at
the time of diagnosis (abnormal SI0) were classified
into the group with resolution of abnormal shock
index (normal SI6) and the group with persistent
abnormal shock index (abnormal SI6) at 6 hours,
based on age-specific shock index cut-offs*. Mortality
at 48 hours was the primary outcome, while in-

hospital mortality was the secondary outcome.
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Definition

- Severe sepsis defined as sepsis plus one of
the following: cardiovascular organ dysfunction or
acute respiratory distress syndrome or two or more
other organ dysfunctions’

- Septic shock defined as sepsis and cardiovascular
organ dysfunction’

- Vasoactive-inotropic score was calculated by
dopamine dose (mcg/kg/min) + dobutamine dose
(mcg/kg/min) + 100 x epinephrine dose (mcg/kg/min)
+ 100 x norepinephrine dose (mcg/kg/min) + 10,000
x vasopressin dose (U/kg/min) + 10 x milrinone dose
(mcg/kg/min)°

Sample Size

To investigate the association between shock
index and mortality at 48 hours after diagnosis, the
sample size for this study was determined using
hypothesis testing (two independent proportions) with
reference to previous research by Gupta and Alam®.
According to their findings, patients with persistent
abnormal shock index both at the time of diagnosis
and 6 hours after diagnosis (abnormal SI0 and
abnormal SI6) exhibited a mortality rate of 78.4%. In
contrast, the group with resolution of abnormal shock
index after 6 hours (abnormal SI0 and normal SI6) had
a lower mortality rate of 27.3%. The calculated
sample size (n) required for this study is at least 42,
aiming for 80% power and an alpha error of 0.01.

Statistical Analysis

The data analysis and statistics for the research
utilized both descriptive and comparative approaches.
Descriptively, the methods included percentage and

measures such as mean with standard deviation (for
normally distributed data) or median with interquartile
range (for non-normally distributed data). For
comparative analysis, a combination of parametric
statistics, including t-tests, and non-parametric
statistics, such as Mann-Whitney U tests for comparing
continuous variables between independent groups,
Chi-square tests for assessing association between
categorical variables, and Fisher's Exact test for small
sample sizes or violated assumptions, were applied.
Statistical significance with p < 0.05 was considered.
The association between variables was assessed
through multiple logistic regression analysis.
The entire analysis was conducted using IBM SPSS
Premium V.28 for Windows.

Results

A total of 70 patients with severe sepsis and
septic shock were eligible by the inclusion criteria.
Ten patients were excluded due to incomplete
medical records or discharge against medical advice
within 48 hours of initial diagnosis. Sixty patients were
then enrolled in the study, all of whom were
diagnosed with severe sepsis, with 93.3% manifesting
septic shock. Malignancy was found to be the major
cause of immunocompromise (Figure 1a). The most
common localized infection occurred in the
respiratory system (59.4%), followed by the
gastrointestinal system (25%) (Figure 1b). The
mortality at 48 hours was 8.3%, and in-hospital
mortality was 30%. The median time before death is
108 hours (30.5-384.5).

Malignancy
Immunosuppressive (SLE, Nephrotic syndrome)

Immune deficiency (DiGeorge, Post splencctomy)

DM/Severe protein energy malnutrition

. Respiratory
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Figure 1a Cause of immunocompromise.

Figure 1b Localized infection.
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All 60 patients were assessed for the shock index at
the time of diagnosis. Sixteen patients with normal
shock index were excluded; subsequently, the
remaining 44 patients with abnormal shock index were
assessed for the shock index at 6 hours after diagnosis.
Of these, 21 patients were in the group with resolution
of abnormal shock index (normal SI6) and 23 patients
were in the group with persistent abnormal shock
index (abnormal SI6) at 6 hours (Figure 2).

The baseline characteristics of the patients with
abnormal shock index at the time of diagnosis were
shown in Table 1. The median age was 10.8 years old
(3.3-12.8). There was no significant difference between
the group with resolution of abnormal shock index
and the group with persistent abnormal shock index,
except the vasoactive-inotropic score and central
venous access, which were found to be higher in the

group with persistent abnormal shock index.

70 eligible pediatric patients

10 patients were excluded

- 1 patient was discharged against medical advice

within 48 hours of initial diagnosis.

- 9 patients had incomplete medical records.

60 patients were enrolled

16 patients were excluded

- normal shock index at the time of diagnosis (S10)

44 patients with abnormal shock index at the time of diagnosis (SI0) were included

The group with resolution of

abnormal shock index at 6 hours

(normal SI16), n =21

The group with persistent abnormal

shock index at 6 hours

(abnormal SI6), n =23

Figure 2 Flow diagram illustrates the enrollment process of children in the study.
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Table 1 Baseline characteristics of the patients with abnormal shock index at the time of diagnosis (SI0)

The group with

The group with

X resolution of persistent abnormal
Characteristics Tota(;?225 nts abnormal shock shock index p-value
index (normal (abnormal SI6)
SI6) (n=21) (n=23)
Age in years, median (interquartile range) 10.8 11.3 9.4 0.397°
(3.32-12.8) (7.1-13.1) (3.1-12.6)
Sex (male), n (%) 24 (54.5) 12(57.1) 12 (52.2) 0.741°
Body weight in kilograms, median (interquartile range) 29.5(12.3-40.8) 37.0 (21.5-43.5) 20.0 (11.0-40.0) 0.128°
Immunocompromise, n (%) 24 (43.2) 7 (33.3) 12 (52.2) 0.208°
Underlying disease, n (%) 40 (72.7) 14 (66.7) 18 (78.3) 0.388"
Nature of infections
- Community acquired infection, n (%) 22 (50.0) 13 (61.9) 9 (39.1) 0.131°
- Nosocomial infection, n (%) 22 (50.0) 8(38.1) 14 (60.9)
Source of infection
- Systemic infection, n (%) 18 (40.9) 8(38.1) 10 (43.5) 0.717°
- Localized infection, n (%) 26 (59.1) 13 (61.9) 13 (56.5
Diagnosis of severe sepsis
- Cardiovascular dysfunction (Septic shock), n (%) 43 (97.7) 20 (95.2) 23 (100.0) 0.477¢
- Acute respiratory distress syndrome (ARDS), n (%) 6(13.6) 3(14.3) 3(13.0) 1.000°
- Dysfunction in 2 or more other organ systems, 27 (61.4) 12 (57.1) 15 (65.2) 0.583°
n (%)
Treatment
Fluid resuscitation volume in 1 hours, mL/kg, 33.4 (20.0-43.2) 37 (20.0-42.7) 30 (10.0-44.4) 0.925°
median (interquartile range)
Fluid resuscitation volume in 6 hours, mL/kg, 43.1(23.4) 41 (20.0) 45 (26.3) 0.588°
mean (standard deviation)
Vasoactive medication use, n (%) 42 (95.5) 19 (90.5) 23 (100.0) 0.222°
vasoactive-inotropic score, median 28.0 (10.0-131.3)  20.0 (9.5-50.0) 68.0 (20.0-302.5) 0.010*
(interquartile range)
Hydrocortisone use, n (%) 24 (54.5) 11 (52.4) 13 (56.5) 0.783°
Mechanical ventilation use, n (%) 28 (63.6) 11 (52.4) 17 (73.9) 0.138°
Central venous access, n (%) 32 (72.7) 12 (57.1) 20 (87.0) 0.027°
Arterial-line access, n (%) 27 (61.4) 13 (61.9) 14 (60.9) 0.944°

a = Mann-Whitney Test, b = Pearson Chi-Square,

The mortality at 48 hours between the group
with resolution of abnormal shock index and the
group with persistent abnormal shock index was not
significantly different, however there was a significant
difference for in-hospital mortality (Table 2).

The factors associated with in-hospital mortality
are shown in Table 3. Among children with severe
sepsis and septic shock, significant associations

with in-hospital mortality were observed for

c = Fisher's Exact Test,

= statistically significant

immunocompromise, underlying disease, nosocomial
infection, mechanical ventilation use, central venous
access, and persistent abnormal shock index at 6
hours after diagnosis. The results of multiple logistic
regression analysis found that immunocompromise,
nosocomial infection, and persistent abnormal shock
index at 6 hours after diagnosis were significantly
associated with in-hospital mortality (Table 4).
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Table 2 The mortality between the group with resolution of abnormal shock index (normal SI6) and the group

with persistent abnormal shock index (abnormal SI6).

The group with
resolution of

The group with

istent ab L Crude OR -val
QOutcomes abnormal shock persisten ? norma ruae prvatue
. shock index (95% ClI)
index (normal SI6)
(abnormal SI6) (n=23)
(n=21)
The mortality at 48 hours, n (%) 1 (4.8) 3 (13.0) 0.33 0.609
(Primary outcome) (0.03-32.48)
In-hospital mortality, n (%) 2 (9.5 14 (60.9) 0.07 <0.001
(Secondary outcome) (0.01-0.36)
Table 3 The factors associated with in-hospital mortality.
. Non-survivor, n Crude OR p-value
Variables (%) (95%Cl)
Characteristics, n (%)
Immune status Immunocompromise, n=19 12 (63.2) 9.00 0.001°
Immunocompetent, n= 25 4 (16.0) (2.18-37.18)
Underlying disease Yes, n=32 15 (46.9) 9.71 0.032¢
No, n =12 1(8.3) (1.12-84.30)
Nature of infections Nosocomial infection, n=22 14 (63.6) 17.50 <0.001°
Community acquired, n=22 2(9.1) (3.22-95.16)
Source of infection Localized infection, n=26 8 (30.8) 0.56 0.354°
Systemic infection, n=18 8 (44.4) (0.16-1.94)
Diagnosis of severe sepsis
Cardiovascular dysfunction Yes, n=43 16 (37.2) N/A
(Septic shock) No, n=1 0(0.0)
Acute respiratory distress Yes, n=6 3 (50.0) 1.92 0.652°
syndrome (ARDS) No, n=38 13 (34.2) (0.34-10.90)
Dysfunction in 2 or more Yes, n=27 9 (33.3) 0.71 0.598"
other organ systems No, n=17 7(41.2) (0.20-2.50)
Treatment
Fluid resuscitation volume Yes, n=28 10 (35.7) 0.93 0.906°
> 30 ml/kg No, n=16 6 (37.5) (0.26-3.31)
Vasoactive medication use Yes, n=42 16 (38.1) N/A
No, n=2 0 (0.0)
Hydrocortisone use Yes, n=24 11 (45.8) 2.54 0.153°
No, n=20 5(25.0) (0.70-9.24)
Mechanical ventilation use Yes, n=28 14 (50) 7.00 0.013"
No, n=16 2(12.5) (1.34-36.69)
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Table 3 The factors associated with in-hospital mortality. (cont.)

Variables Non-survivor, n Crude OR p-value
(%) (95%Cl)

Central venous access Yes, n=32 15 (46.9) 9.71 0.032¢
No, n=12 1(8.3) (1.12-84.30)

Arterial-line access Yes, n=27 9 (33.3) 0.71 0.598°
No, n=17 7(41.2) (0.20-2.50)

Sl at 6 hours after diagnosis Persistent abnormal SI, n=23 14 (60.9) 14.78 <0.001°
(Sl6) Resolution of abnormal SI, n=21 2(9.5) (2.75-79.33)

b = Pearson Chi-Square, c = Fisher's Exact Test,

= statistically significant,

N/A = not applicable

Table 4 Multiple logistic regression analysis of the factors associated with in-hospital mortality.

Non-survivor, n Adjust OR p-value
Variables
(%) (95%Cl)
Characteristics, n (%)
Immune status Immunocompromise, n=19 12 (63.2) 23.88 0.032
Immunocompetent, n= 25 4 (16.0) (1.32-431.31)
Nature of infections Nosocomial infection, n=22 14 (63.6) 45.21 0.012
Community acquired, n=22 2(9.1) (2.28-898.55)
Sl at 6 hours after diagnosis (SI6)  Persistent abnormal SI, n=23 14 (60.9) 86.59 0.009
Resolution of abnormal SI, n=21 2(9.5) (3.01-2491.98)

Discussion

In this study, we found that the persistent
abnormal shock index at 6 hours after diagnosis was
not significantly associated with mortality at 48 hours.
However, there was a significant difference in
in-hospital mortality. Our results indicated that the
persistent abnormal shock index at 6 hours after
diagnosis was significantly associated with increased
risk of in-hospital mortality, consistent with previous
findings by Lopez-Reyes et al’, which highlighted the
utility of a high shock index at 6 hours post-
resuscitation as a predictor of mortality. Corroborating
the study by Gupta and Alam®, resolution of the
abnormal shock index after hemodynamic resuscitation
within 6 hours was associated with better outcomes.
Conversely, a persistently high shock index over 6
hours was associated with a higher risk of early
mortality, defined as mortality within 48 hours of
admission. Despite these findings, our study did not
identify a significant difference in mortality at 48 hours

between the group with resolution of abnormal shock

index and the group with persistent abnormal shock
index. The median time before death in our setting
was 108 hours (30.5-384.5), suggesting that mortality
at 48 hours might not be a reliable early mortality
indicator in our specific context.

The concept of initiating early goal-directed
therapy (EGDT) within the first 6 hours in sepsis was
largely influenced by the landmark study known as
the "Rivers protocol." This study suggested that a
bundle of interventions, including central venous
pressure (CVP) monitoring and specific targets for
resuscitation, could significantly reduce mortality in
patients with severe sepsis and septic shock. The goal
was to promptly initiate resuscitation measures and
achieve specific hemodynamic targets within this
timeframe. However, some hemodynamic targets,
such as central venous pressure (CVP), central venous
oxygen saturation (chOZ), or lactate clearance, may
have limitations in children®.
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The shock index serves as a critical indicator
of hemodynamic instability, often resulting in
compromised tissue perfusion and oxygen delivery.
By considering both heart rate and blood pressure,
the shock index offers insight into the balance
between cardiac output and perfusion pressure, which
is crucial for maintaining tissue viability’. Yasaka et al™
sugeested that an elevated shock index correlates
with increased mortality in patients with septic shock,
thus rendering it a valuable prognostic tool for
identifying individuals at heightened risk of adverse
outcomes.

Gupta and Alam'! found that high age-adjusted
shock-index was associated with vasopressor use,
mechanical ventilation, elevated arterial lactate
levels, and early mortality (within 48 hours). Similarly,
our study revealed a higher vasoactive-inotropic score
in the group with persistent abnormal shock index,
suggesting a potential need for more frequent central
venous access, in line with recommendations
advocating for central venous access in cases of
high-dose inotrope use and prolonged infusions .

Furthermore, results from multiple logistic
regression analysis revealed that immunocompromise
(predominantly malignancy), nosocomial infection
and persistent abnormal shock index at 6 hours after
diagnosis were associated with an increased risk of
in-hospital mortality. These findings were corroborated
by a systematic review, which identified several
clinical variables associated with increased mortality
in children with severe sepsis and septic shock,
including chronic conditions, oncologic diagnosis, use
of vasoactive medication, elevated vasoactive-
inotropic score, mechanical ventilation, hypotension,
increased shock index, and decreased level of
consciousness”.

Limitation

First, it is important to note that this study is
a single-center retrospective observational study.
Although the statistical significance is present, the
wide 95% confidence interval suggests that a larger
sample size may be necessary for more precise
conclusions.

Second, the objective was to explore the
association between abnormal shock index and

elevated blood lactate for guiding hemodynamic

resuscitation. However, the inability to assess blood
lactate in all patients resulted in insufficient data.
A prospective study conducted across multiple
centers may be essential to validate the use of shock
index as a bedside hemodynamic monitoring tool,
akin to blood lactate.

Conclusion

After hemodynamic resuscitation, the resolution
of abnormal shock index within 6 hours was
associated with a significantly decreased risk of
in-hospital mortality. Conversely, a persistent
abnormal shock index at 6 hours after diagnosis (S16)
was significantly associated with increased in-hospital
mortality, indicating potential inadequate hemodynamic
resuscitation and the need for additional stabilization.

Acknowledgements
The authors would like to thank the
Department of Pediatrics, Khon Kaen Hospital for the
data contribution and thank Kanokwan Sriraksa, MD.,
Pediatric pulmonology, Department of Pediatrics,

Khon Kaen Hospital for advice.

References

1. Weiss SL, Peters MJ, Alhazzani W, Agus MSD, Flori
HR, Inwald D, et al. Surviving sepsis campaign
international guidelines for the management of
septic shock and sepsis-associated organ
dysfunction in children. Pediatr Crit Care Med
2020;21(2):52-106. doi: 10.1097/PCC.0000000000
002198.

2. Locharoenrat S. Epidemiology and outcomes of
pediatric severe sepsis & septic shock in Queen
Sirikit National Institute of Child Health [dissertation].
Bangkok, Queen Sirikit National Institute of Child
Health; 2016.

3. Benjamin J. Shock. In: Jacquelyn L, Banasik,
Copstead LC, editors. Pathophysiology. 6"ed. St.
Louis, MO: Saunders; 2018:434-50.

4. Gupta S, Alam A. Shock index-a useful noninvasive
marker associated with age-specific early
mortality in children with severe sepsis and septic
shock: age-specific shock index cut-offs. J Intensive
Care Med 2020;35(10):984-91. doi: 10.1177/088506
6618802779.

AUASUNT VS 2567;39(2) e Srinagarind Med J 2024; 39(2) 145



@ L4 .
3301 nenuu e  Natchaya Thaiyanon

146

Goldstein B, Giroir B, Randolph A. International
pediatric sepsis consensus conference: definitions
for sepsis and organ dysfunction in pediatrics.
Pediatr Crit Care Med 2005;6(1):2-8. doi: 10.1097/01.
PCC.0000149131.72248.E6.

Gaies MG, Gurney JG, Yen AH, Napoli ML, Gajarski
RJ, Ohye RG, et al. Vasoactive-inotropic score as
a predictor of morbidity and mortality in infants
after cardiopulmonary bypass. Pediatr Crit Care
Med 2010;11(2):234-8. doi: 10.1097/PCC.0b013e
3181b806fc.

Lopez-Reyes CS, Baca-Velazquez LN,
Villasis-Keever MA, Zurita-Cruz JN. Shock index
utility to predict mortality in pediatric patients
with septic shock or severe sepsis. Bol Med Hosp
Infant Mex 2018;75:192-8. doi: 10.24875/bmhime.
m18000041.

Rivers E, Nguyen B, Havstad S, Ressler J, Muzzin A,
Knoblich B, et al. Early goal-directed therapy in
the treatment of severe sepsis and septic shock.
N Engl J Med 2001;345(19):1368-77. doi: 10.1056/
NEJM0oa010307

9.

10.

11.

12.

13.

Rousseaux J, Grandbastien B, Dorkenoo A,
Lampin ME, Leteurtre S, Leclerc F. Prognostic
value of shock index in children with septic shock.
Pediatr Emerg Care 2013;29(10):1055-9. doi:
10.1097/PEC.0b013e3182a5c99c.

Yasaka Y, Khemani RG, Markovitz BP. Is shock index
associated with outcome in children with sepsis/
septic shock?. Pediatr Crit Care Med 2013;14(8):
372-9. doi: 10.1097/PCC.0b013e3182975¢eee.
Gupta S, Alam A. Shock index is better than
conventional vital signs for assessing higher level
of care and mortality in severe sepsis or shock.
Am J Emerg Med 2021;46:545-9. doi: 10.1016/j.
ajem.2020.11.014.

Davis AL, Carcillo JA, Aneja RK, Deymann AJ, Lin
JC, Nguyen TC, et al. American college of critical
care medicine clinical practice parameters for
hemodynamic support of pediatric and neonatal
septic shock. Crit Care Med 2017;45(6):1061-93.
doi: 10.1097/CCM.0000000000002425.

Menon K, Schlapbach LJ, Akech S, Argent A, Biban
P, Carrol ED, et al. Criteria for pediatric sepsis-a
systematic review and meta-analysis by the
pediatric sepsis definition taskforce. Crit Care Med
2022;50(1):21-36. doi: 10.1097/CCM.0000000000
005294.

<D

AUASUNT VS 2567;39(2) @ Srinagarind Med J 2024; 39(2)



