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What do we know about the subject matter of this study? What does this study contribute to what is already known?

Sepsis is the leading cause of death in children, with higher rates in In a cohort of children with sepsis in a high-complexity hospital,
low- and middle-income countries. There are few studies in Latin evaluated before admission to the ICU and with a high rate of organ
America, most of them limited to patients admitted to the ICU. dysfunction, we found insufficient bundle compliance, specifically

to early antibiotic use and intravenous fluids therapy.

Abstract Keywords:
Sepsis;

Objective: To describe the clinical and laboratory characteristics of patients with sepsis admitted to ~ Septic Shock;

a high-complexity healthcare center in Latin America. Patients and Method: Descriptive observatio- ~ Multiple Organ

nal study. Patients between one month to 17 years of age with sepsis diagnosis were included. Studied =~ Dysfunction;
variables included demographics, clinical and laboratory characteristics, and treatment administered, Resuscitation;
determining predictors of mortality. A descriptive analysis was performed using the Chi-square or ~ Critical Patient
Fisher test. Results: 186 patients were included and 72% of them had comorbidities. Respiratory

disease was the most frequent source of sepsis (29%), followed by gastrointestinal infection (11%)

and catheter-related bacteremia (11%). 60% of patients had at least one organ dysfunction, the most

frequent being respiratory dysfunction (70%). 60% of the patients presented multiple organ dys-

function syndrome (MODS). Blood cultures showed a positive result in 37% of cases. The two most

common first-hour interventions included IV resuscitation fluids (67%) and antibiotics (36%). Va-
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sopressor support and mechanical ventilation were used in 33% and 34% of patients, respectively.
Opverall mortality was 12% and was higher in patients diagnosed with MODS (59%) or who presented
with some organ dysfunction. Conclusion: Organ dysfunction was frequent. Patients with some
type of organ dysfunction or MODS presented higher mortality. Despite global and institutional
guidelines focused on improving diagnosis and treatment, in less than half of the patients sepsis was
adequately detected and first-hour IV fluids and antibiotics administration rates were below 70%.
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Introduction

Sepsis is the leading cause of death in children,
becoming a public health problem!, with an estimat-
ed 48.9 million cases and 11 million deaths annually,
representing 19.7% of all deaths worldwide®. In Lat-
in America, there is a reported prevalence between
12% and 35%, with a mortality rate between 18% and
56%°.

However, the prevalence of sepsis, severe sepsis,
and septic shock presents important variations in re-
lation to the definitions used and the source of the co-
horts evaluated and maybe even higher in low-income
countries since the final common pathway of the main
causes of death in children (pneumonia, diarrhea,
dengue, malaria) is organ dysfunction due to sepsis,
not coded in death certificates’. Additionally, limita-
tions in access to medical care, the burden of chron-
ic non-communicable diseases, and the availability of
resources, among others, are determinant factors for
the development of sepsis in children in low- and mid-
dle-income countries and are not considered in guide-
line recommendations.

Our objective was to describe the clinical and par-
aclinical characteristics, bundle compliance, outcome,
and mortality of pediatric patients diagnosed with sep-
sis.

Patients and Method

Study design

Retrospective observational study of a group of pa-
tients seen at the Hospital Pablo Tobén Uribe (HPTU)
between 2016 and 2020. The HPTU is a high-complex-
ity hospital in Medellin, Colombia, which has 78 pedi-
atric hospitalization beds, an emergency department,
and 27 pediatric and neonatal critical care beds, car-
ing for patients with oncological comorbidities, trans-
planted, immunocompromised, and with rare diseases.

Population

Children between 1 month and 17 years of age with
ICD-10 diagnosis for sepsis in the clinical history (A021,
A400 to A403, A408 to A415, A418, A419 to A421, and
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B377) were included. At the time of this study, the new
guidelines “2020 Surviving Sepsis Campaign” and the
“Latin American Consensus on the Management of
Sepsis in Children™® were not yet available so, for the
final selection, we included patients with a diagnosis of
sepsis according to the definitions of the internation-
al consensus on pediatric sepsis published in 20057, in
force for the study period (table 1)>*>71%. Patients re-
ferred from another institution were excluded.

Data and variable analysis

Demographic variables, comorbidities, focus of in-
fection, sepsis characteristics and severity, vital signs,
and paraclinical variables at sepsis diagnosis (blood
count, C-reactive protein -CRP-, lactate, laboratory
tests, cultures, identification of respiratory viruses, Fil-
mArray® gastrointestinal or CNS panel) were recorded
as well as therapeutic interventions (latency of fluid
and antibiotic administration, vasoactive and ventila-
tory support), sepsis-Bundle compliance °, and mor-
tality at 90 days (table 1).

Statistical analysis

For qualitative variables, frequencies and propor-
tions were calculated and for quantitative variables,
normality was assessed using the Shapiro-Wilk test,
expressed as median and interquartile range (IQR). An
exploratory analysis was performed where some char-
acteristics related to sepsis were compared between de-
ceased and surviving patients through the Chi-square
or Fisher’s exact test as appropriate. SPSS version 20
was used. The study was approved by the institution’s
ethics committee (Act No. 2020.003).

Results

Demographic characteristics

Of 279 eligible patients, 93 were excluded because
they did not meet sepsis criteria, resulting in a total
sample of 186 patients, where 61% were male. The age
was 9.3 years (0.67-12.5), 39% were infants, 34% were
adolescents, and a lower percentage were schoolchil-
dren (27%). 72% had relevant comorbidities, the most
common being oncological ones (23%), immuno-



Sepsis - M. C. Franco et al

suppressive treatment (23%), and neurologic diseases
(20%). The main causes of admission were commu-
nity-acquired pneumonia (29%), sepsis of gastrointes-
tinal origin (11%), and catheter-related bloodstream
infection (CRBSI) (11%). 61% of the sepsis diagnosis
was made in the emergency department, 20% during
hospitalization, and 17% in the Pediatric Intensive
Care Unit (PICU) (table 2). Hospital stay was 15 days
(8-31) and PICU stay was 7 days (3-13).
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Clinical characteristics

Of the variables used for diagnosing sepsis, alter-
ations in heart rate (84%) and temperature (76%)
were the most frequently identified, followed by respi-
ratory rate (55%) and capillary refill time (36%), the
latter being recorded in only 76%. Mental status was
recorded in 90% of patients and was abnormal in 24%.
Regarding temperature at the time of sepsis diagnosis,
hypothermia was present in 21% of oncologic patients,

Table 1. Definitions used in the study®

Sepsis

Severe sepsis

Septic shock

Organ dysfunction

Cardiovascular
dysfunction

Respiratory dysfunction

Neurologic dysfunction

Hematologic dysfunction

Renal dysfunction

Hepatic dysfunction

Multiple organ
dysfunction syndrome
(MODS)

Bundle 2020

Adequate detection of
sepsis

Late detection of sepsis

Confirmed or suspected infection associated with the presence of systemic inflammatory response syndrome
(SIRS), defined as the presence of 2 or more of the following: temperature > 38.5° or <36°, heart rate > 2SD for
age, or in children under 1 year < P10, respiratory rate > 2SD for age or mechanical ventilation for acute disease,
elevated or decreased leukocyte count for age, or more than 10% immature neutrophils.

Sepsis plus one organ dysfunction.

Sepsis and cardiovascular organ dysfunction persisted after administration of isotonic fluids at > 40 cc/kg within
one hour.

Organ dysfunction associated with sepsis is defined as a severe infection that leads to an alteration in the function
of an organ, whether or not it is of cardiovascular origin. It is important to highlight that the Surviving Sepsis
guideline does not establish a specific definition for organic dysfunction, since given the multiple methods to
identify this situation in children, it is difficult to reach a consensus on its definition in this population®

Despite the administration of isotonic fluids greater than 40 ml/Kg in 1 hour:

Hypotension: BP less than the 5th percentile or 2 SD for age or

Need for vasoactive drugs to maintain BP in the normal range (dopamine greater than 5 micrograms/kg/minute

or dobutamine, epinephrine, or norepinephrine at any dose) or

Two of the following:

¢ Unexplained metabolic acidosis: Base deficit > 5 mEg/L or increased arterial lactate 2 times the normal value
(2 mmol/L).

e OQliguria: urinary output less than 0.5 ml/Kg/hour.

e Prolonged capillary refill: greater than 3 seconds.

e Difference between central and peripheral temperature greater than 3°C

Pa02/FIO2: less than 300 in the absence of cyanotic heart disease or pre-existing lung disease or PaCO2 greater
than 65 or 20 mmHg above baseline PaCO2 or oxygen requirements greater than 50% to maintain SpO2 greater
than 92% or Need for invasive or non-invasive mechanical ventilation.

Glasgow scale less than or equal to 11 or Acute change in mental status with a decrease on the Glasgow scale
greater than 3 points from the abnormal level.

Platelet count less than 80,000/mm3 or a 50% decrease in platelet count from the highest value recorded in the
previous 3 days (for chronic hematology and cancer patients) or INR greater than 2

Serum creatinine greater than or equal to 2 times the normal limit for age or a 2-fold increase from baseline
creatinine.

Total bilirubin greater than or equal to 4 mg/dL or ALT 2 times the upper limit for age.

Dysfunction of 3 or more organs

Package of measures for the management of sepsis according to the surviving sepsis 2020 campaign, which
consists of a bolus of fluids (10-20 ml/kg), antibiotics, and blood cultures within the first hour of detection of
sepsis in patients with septic shock and within 3 hours in patients without shock.

Identification of SIRS associated with confirmed or suspected infection, within the first hour of presenting the
clinical changes and/or the laboratory results.

Identification of SIRS associated with confirmed or suspected infection, after the first hour of presenting the
clinical changes and/or the laboratory results.
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Infection site

Pneumonia: patient with symptoms compatible with community-acquired pneumonia, with pneumonic con-
solidation on chest X-rays, with no other sepsis foci.

Undetermined: without a clear origin of the infection.
Gastrointestinal: patient with symptoms of gastrointestinal infection

CRBSI: positive blood cultures and clinical manifestations associated with infection (fever and/or hypotension)
in a patient who has a central intravascular device, and in whom there is no other apparent source of infection
other than the catheter.®

Urinary tract infection: patient with symptoms compatible with urinary tract infection and urine culture with
more than 100,000 CFU taken by bladder catheter.

Primary bloodstream infection: patient with two positive blood cultures for the same organism.

Skin: patient with clinical evidence of skin infection such as cellulitis, erysipelas, necrotizing infection, or abs-
cess.’

Osteoarticular: patient with septic arthritis and osteomyelitis confirmed by culture of joint fluid or bone or by
suggestive magnetic resonance imaging.10

CNS: patient with symptoms of meningitis/encephalitis, with CSF cytochemical compatible with infection and/
or positive CSF culture or film array or PCR isolation.

Surgical site infection: local inflammatory changes in the surgical wound or tomography compatible with

Vital signs

infection and/or positive culture.

e Peritoneal infection: clinical suggestive of peritonitis with laboratory findings and positive culture.

The following vital signs were considered at the time of diagnosis of sepsis:

Heart rate, blood pressure, respiratory rate, temperature, oxygen saturation.

SAt the time this research began, the research group did not yet have the new definitions published in the latest available guidelines "surviving
pediatric sepsis 2020">, therefore, the previously proposed definitions were used to establish sepsis (International Consensus of pediatric sepsis
published in 2005)”. SE: standard deviation; BP: blood pressure; SpO2: oxygen saturation; INR: international normalized ratio; ALT: alanine
aminotransferase; CRBSI: Catheter-related bloodstream infection; CFU: colony forming unit; CNS: central nervous system; CSF: cerebrospinal
fluid; mmHg: millimeters of mercury; PCR: polymerase chain reaction.
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22% of transplanted patients, 23.5% of patients with
liver disease, and 28.5% of preterm infants (table 3).

Organ dysfunction

60% of the patients presented at least one organ
dysfunction and of these, 60% presented multiple or-
gan dysfunction syndrome (MODS). Among the pa-
tients with organ dysfunction, the most frequent was
respiratory (70%), followed by cardiovascular (68%),
hematologic (39%), neurologic (14%), renal (13.5%),
and hepatic (11%) dysfunction.

Laboratory results

The most frequent alteration was the leukocyte
count (80%), presenting leukocytosis in 45% and leu-
kopenia in 35%. Bandemia was present in 7%. Lactate
was 1.7 mg/dL (1.2-2.5), being above 2 mg/dL in 36%
of cases (table 4). Renal function was preserved in most
patients (70%). Altered glycemia levels were found in
16% and bilirubin levels in 9%, while the presence of
hypocalcemia was observed in 69%, mainly in onco-
logic patients.

Microbiology
Aerobic blood cultures were indicated in 67% of

the patients, with positive results in 37%, and Staph-
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ylococcus aureus being the most frequent microorgan-
ism (n = 16, 41%), with fatal outcomes in 2 of them,
followed by Gram-negative bacilli such as Escherichia
coli (13%) and Klebsiella pneumoniae (8%).

Viral studies were indicated in 52% of the patients
(respiratory viral panel 35%), obtaining positive re-
sults in 20%. Respiratory syncytial virus was the most
frequent isolate (53%) and, to a lesser extent, cyto-
megalovirus, dengue, herpes simplex type 1, influenza,
metapneumovirus, rotavirus, and SARS-CoV-2. Five
cases of fungal infection were identified, correspond-
ing to 22% of the total isolates; Candida glabrata was
the most commonly identified fungus (40%).

Treatment

Regarding the treatment administered (table 5),
67% of the population received crystalloids bolus, ei-
ther normal saline or Ringer’s Lactate, at 10-20 mL/kg
dose, and 36% received empirical broad-spectrum an-
tibiotic in the first hour. 13% of the patients in the co-
hort received antibiotic treatment before the diagnosis
of sepsis. The time elapsed between diagnosis and an-
tibiotic initiation was 125.5 minutes (60-223). Vasoac-
tive support lasted 4 days (2-8), requiring two or more
drugs in 41 patients (66%); the duration of invasive
ventilatory support was 1 day (1-4) and 7 days for non-
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Table 2. Baseline characteristics in the cohort of
patients diagnosed with sepsis

Characteristics Total, n = 186
n (%)
Sex
Male 114 (61)
Comorbidity 134 (72)
Oncologic diseases? 43 (23)
Immunosuppression® 42 (23)
Neurologic diseases 38 (20)
Respiratory diseases 30 (16)
Other 30 (16)
Gastrointestinal diseases 26 (14)
Congenital anomalies 25 (13)
Transplant 19 (10)
Liver diseases 18 (10)
Kidney diseases 18 (10)
Prematurity 16 (9)
Heart diseases 16 (9)
Recent surgery 15 (8)
IEM 10 (5)
Benign hematologic diseases 9 (5
Endocrinology diseases 6 (3
Psychiatric diseases 4 ()
Immunodeficiencies 2 (1)
Source of infection
Lung 54 (29)
Unknown 22 (12)
Gastrointestinal 21(11)
CRBSI 20(11)
Urinary 19 (10)
BSI 17 (9)
Skin 11 (6)
Osteoarticular 11 (6)
CNS 4 (2)
Ssl 2 (1)
Peritoneal 2 (1
Unit
Emergency room 113 (61)
Inpatient care 37 (20)
Pediatric and neonatal critical care 31(17)

Patients with confirmed neoplastic disease, whether
hematological or solid organ; °Patients with primary or
acquired immunodeficiency or chronic immunosuppressive
management with steroids, biological therapy, immunomo-
dulators in transplantation or autoimmune disease; Include
patients with epilepsy and infantile cerebral palsy; CNS:
central nervous system. IEM: inborn errors of metabolism.
BSI: bloodstream infection. CRBSI: Catheter-related bloods-
tream infection. SSI: surgical site infection.
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invasive (3.5-10). Vasoactive support and mechanical
ventilation were required in 50 patients (27%), with a
PICU stay of 11 days (7-16.7) and hospital stay of 24.5
days (18.7-36.2).

Outcomes

Mortality was 12% (22 children), with no statisti-
cally significant difference in terms of sepsis detection
(p = 0.2). Higher mortality was present in patients
with some organ dysfunction (p = 0.01) and MODS
(p = 0.01) (table 6). Of the patients who died, all had
been admitted to the PICU and had some type of organ
dysfunction.

Adequate detection of sepsis occurred in 90 pa-
tients (48%).

In patients in whom the Bundle was complied with,
there were 3 deaths (9%) while in those in whom it was
not complied with there were 19 (12%). Non-com-
pliance with this bundle was due to 3 factors: late de-
tection (24%), initiation of fluids after the first hour
(33%), and late initiation of antibiotics (64%), the lat-
ter due to late medical orders (average 46.5 minutes),
late administration (125.5 minutes), or difficulties
with the pediatric patient’s venous access.

Four patients (2%) required cardiopulmonary re-
suscitation maneuvers in the first 48 hours after diag-
nosis; 2 of these patients died.

Discussion

The main findings in our cohort were the high fre-
quency of comorbidities (~3/4) and at least one or-
gan dysfunction, the most frequent being respiratory
(70%). Adequate detection of sepsis was infrequent
(~1/2), while fluid resuscitation and antibiotic admin-
istration in the first hour were suboptimal, with a laten-
cy close to 2 hours. Overall mortality was 12%, higher
in patients with some organ dysfunction and MODS.

Despite initiatives to improve early diagnosis and
treatment of pediatric sepsis, such as the ACCM/PALS
pediatric sepsis treatment guidelines'’, the Latin Amer-
ican Consensus®, the Global Pediatric Sepsis Initiative'?,
and the Surviving Sepsis Campaign®, mortality remains
high, between 4% and 50%, depending on the severity
of the disease, risk factors, and geographic location'**>.
In Colombia, the estimated overall mortality rate in
children is 18%'. In this series, the overall mortality
rate was similar to that found in the SPROUT study of
PICUs in South America and lower than that estimated
in a Colombian study conducted in 2013'%; however,
it should be noted that the aforementioned study was
conducted only in patients admitted to PICUs, there-
fore, of greater severity and higher mortality risk than
the patients in this study.
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Table 3. The temperature at the time of diagnosis of sepsis according to comorbidities

Comorbidities

Temperature at the time of sepsis diagnosis

n Normal Febricula® Fever® Hypothermia®

n (%) n (%) n (%) n (%)
Prematurity 14 4 (28.5) 1 (7) 5 (36) 4 (28.5)
Malformation 25 4(16) 2 (8) 15 (60) 4 (16)
Heart disease 16 0 (0 3(19) 13 (81) 0 (0
Respiratory disease 29 6 (21) 1(3) 18 (62) 4(14)
Neurologic disease 37 8(22) 4(11) 22 (59) 3 (8)
Oncologic disease 42 6 (14) 0 (0) 27 (64) 9(21)
Hematologic disease 8 1(12.5) 1(12.5) 5 (62.5) 1(12.5)
Recent surgery 14 0 (0) 1 (7) 10 (71) 3(21)
Gastrointestinal disease 26 5(19) 0 (0) 19 (73) 2 (8)
Liver disease 17 4 (23.5) 0 (0) 9 (53) 4 (23.5)
Renal disease 18 5(28) 1 (5) 12 (67) 0 (0)
Primary immunodeficiency 2 0 (0) 0 (0) 2 (100) 0 (0)
Transplant 18 3(17) 1 (5) 10 (56) 4 (22)
Immunosuppression 41 6 (15) 1 () 26 (63) 8 (20)

?Febricula (slight fever): body temperature between 37,5 and 38°C, °Fever: body temperature >38°C. ‘Hypothermia: body temperature less
than 36°C.
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The impact of sepsis on infant mortality is even
more worrisome in low- and middle-income coun-
tries, where low immunization rates and poor sanitary
conditions are associated with a higher prevalence of
infectious diseases; it may also be related to inadequate
treatment and late recognition (52% in our study),
findings similar to those reported in other Latin Amer-
ican studies'»'>". This is especially worrisome since
our institution implemented the “sepsis code” strategy
several years ago, aimed at early detection.

Most children who die of sepsis suffer refractory
shock or MODS, with deaths occurring predominant-
ly within the initial 48-72 hours of treatment'**. In
this cohort, mortality was higher when the patient had
MODS (60%), being higher than that reported by oth-
er authors, (19%-36%)'®'8, which may be explained
by demographic differences with the referred studies.
Mortality was lower compared with other authors
(64%-73%)"%.

In general, children with sepsis present with non-
specific signs and symptoms at the onset of the disease,
preserving their hemodynamic stability due to com-
pensatory mechanisms''. However, most algorithms
continue to be based on the abnormality of vital signs,
which are also found to be altered in a large propor-
tion of children with self-limited febrile infections.
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There is controversy about the role of tachycardia in
emergency care as it is an appropriate indicator of se-
vere infection?!, despite that most children with sepsis
have tachycardia abnormalities. Additionally, multiple
studies have questioned the limitations of inter-rater
variability and interpretation of prolonged capillary
refill time, often used in clinical sepsis scores*?’. The
study by Fleming et al. found no association between
capillary refill and serious infections in the emergency
department, contrary to the common perception of its
usefulness as a reliable clinical sign of peripheral per-
fusion in the case of sepsis in clinical settings®. In our
study, capillary refill was recorded in % of the patients,
observing that was abnormal in 36% of these, reflect-
ing this variability. In recent years, new technologies
have been developed to assess capillary refill in order
to achieve a more accurate measurement for the cli-
nician®.

In contrast to what has been reported in studies
in South America (less than 50%) and Central Amer-
ica (less than 10%)''>'7, 60% of patients developed
MODS. This may be explained by the complexity of
the hospital where the study was conducted, a national
referral center with a significant flow of patients with
underlying comorbidities (72%), the most frequent
being immunosuppressed patients and those with
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Table 4. Laboratory results in patients with sepsis

Laboratory

n/N (%)

Leukocytes (cell/mm3)?
Leukocytosis (<2 SD for age)
Leukopenia (>2 SD for age)

Bands (%)?
Bandemia (> 10%)

Platelet count (cell/mm?3)?
Thrombocytopenia (< 150000)
Thrombocytosis (> 450000)

CRP (mg/dl)?

Serum creatinine (mg/dl)?

Less than 2 times ULN
More than 2 times ULN
Total bilirubin (mg/dl)?
Less than 4
More than or equal to 4
ALT (U/)2
PaFiO,

Mild hypoxemia (300-200 mmHg)
Moderate hypoxemia (200-100 mmHg)
Severe hypoxemia (0-100 mmHg)

PaCO,
Hypercapnia (>45 mm Hg)
Hypocapnia (< 35 mm Hg)

BE (mEg/l)?
More than -5
Less than -5

Lactate (mg/dl)?
Between 1 and 2
More than 2

Glycemic (mg/dl)?
Hyperglycemia (> 180 mg/dl)
Hypoglycemia (< 60 mg/dl)

lonized calcium (mmol/l) @
Hypocalcemia (< 1 mmol/L)
Hypercalcemia (> 1.3 mmol/L)

13500 (6100 - 19350)

82/184 (45)
19/184 (35)

7(3.5-13.5)
13/186 (7)

234000 (94500 - 394750)

59/184 (32)
28/184 (15)

7.2(2.4-17.3)

0.51(0.40-0.71)

27/145 (19)
16/145 (11)

0.8(0.4-1.8)
61/67 (91)
6/67 (9)

28 (16 - 48.7)

17/100 (17)
24/100 (24)
117100 (11)

48/102 (47)
17/102 (17)

-3(-5.7-0.9)
87/119 (73)
32/119 (27)

1.7 (1.2-2.5)
56/124 (45)
45/124 (36)

108 (92 - 142)
16/122 (13)
4/122 (3)

1(0.9-1.1)
84/121 (69)
3/121 (3)
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Table 5. Treatment and interventions

Treatment n (%)
Fluid bolus in the first hour 124 (67)
Blood culture in the first hour 89 (48)
Antibiotic administration in the first hour 66 (36)
Vasoactive* 62 (33)
Norepinephrine 46 (25)
Milrinone 38 (20)
Epinephrine 35(19)
Vasopressin 16 (9)
Dopamine 7 (4
Steroids 26 (14)
Transfusions* 71 (38)
Red cells 64 (57)
Platelets 36 (32)
Plasma 10 (9)
Cryoprecipitate 2 (2)
Mechanical ventilation 64 (34)
IMV 60 (93)
NIMV** 14 (7)
2020 Sepsis-Bundle compliance 32(17)

IMV: invasive mechanical ventilation, NIMV: none invasive
mechanical ventilation. *A patient could have received
more than one vasoactive or more than one transfusion.
**0Of these patients, 10 received IMV.

oncologic disease, in contrast to other studies, where
respiratory and neurological diseases predominate'®'c.
Globally, the respiratory system continues to be the
main focus, being found in 37% to 40% of the patients
and, in second place, bloodstream infection in 19% to
25%, similar to our results?»*>%,

Similar to our study, the proportion of microbi-
ological isolation ranges between 26%-65%, which
confirms the difficulties in isolating a causal etiologi-
cal agent, with underestimates of viral sepsis®'**%. In
pediatrics, bacteria continue to be the main causative
agent identified, similar to our study, where S. aureus
predominated, followed by Gram-negative bacte-
ria'®#27331 The low frequency of viral sepsis is likely
because of the low availability of viral panel or FilmAr-

aMedian (Interquartile range). CRP: C-reactive protein, ULN: upper
limit of normal. ALT: alanine aminotransferase, PaFiO,: ratio of arterial
oxygen partial pressure (PaO,) to fractional inspired oxygen (FiO,),
PaCO,: partial pressure of Carbone Dioxide, BE: base excess.

ray given the cost and resources in our milieu, which
prevented its routine use*»*.

Early diagnosis and treatment are very important
to reverse septic shock, where the persistence of shock
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Table 6. Comparison of some important characteristics related to sepsis between deceased and surviving patients

Characteristics Deceased Survivors P value
N =22 N =164

Sepsis detection
Appropriate 8 (36%) 82(50%) 0.2°
Late 14 (64%) 82 (50%)

Antibiotic in the first hour
Yes 1 (5%) 30 (18%) 0.08°
No 21 (95%) 134 (82%)

Crystalloids bolus in the first hour
Yes 4 (18%) 34 (21%) 0.5°
No 18 (82%) 130 (79%)

Any organ dysfunction (n = 111)
Yes 22 (100%) 89 (54%) 0.01°
No 0 (0%) 75 (46%)

Multi-organ dysfunction (n = 67)
Yes 13 (59%) 54 (33%) 0.01°
No 9 (41%) 110 (67 %)

2Chi-square test. PFisher’s exact test. The statistically significant p-value is in bold.

adversely affects survival in a time-dependent manner,
however, timely recognition and treatment (fluids in
the first hour and antibiotics) can improve the progno-
sis and continues to be present in the treatment guide-
lines for sepsis and septic shock, both Latin American
and international ones®'"*.

A limitation of this study was its retrospective de-
sign, where there was a loss of data in some variables,
which may cause an over or underestimation of the
presence of organ dysfunction since the paraclinical
tests to evaluate it were not requested in all patients
of the cohort and in the clinical assessment, in addi-
tion to the limitation in the report of mental status and
capillary refill, which makes it possible for sepsis to be
recognized late in the presence of signs of severity. In
addition, this study was performed in a highly com-
plex hospital, where the severity of the patients may be
greater than in other settings, which limits the general-
ization of the results.

In conclusion, in this cohort of patients, organ
dysfunction was frequent as was MODS, with high-
er mortality in these patients. Comorbidities were
frequent. Adequate detection of sepsis was present
in only 48% and compliance with sepsis care bun-
dles was low (17%). Despite worldwide and insti-
tutional initiatives focused on improving diagnosis
and treatment, the initiation of intravenous fluids
and antibiotics administration in the first hour was
below 70%.

ebitoriaL_qiku

Ethical Responsibilities

Human Beings and animals protection: Disclosure
the authors state that the procedures were followed ac-
cording to the Declaration of Helsinki and the World
Medical Association regarding human experimenta-
tion developed for the medical community.

Data confidentiality: The authors state that they have
followed the protocols of their Center and Local regu-
lations on the publication of patient data.

Rights to privacy and informed consent: This study
was approved by the respective Research Ethics Com-
mittee. The authors state that the information has been
obtained anonymously from previous data.

Conflicts of Interest

Authors declare no conflict of interest regarding the
present study.

Financial Disclosure

Authors state that no economic support has been asso-
ciated with the present study.



Sepsis - M. C. Franco et al

References

1.

10.

Matics TJ, Sanchez-Pinto LN. Adaptation
and Validation of a Pediatric Sequential
Organ Failure Assessment Score and
Evaluation of the Sepsis-3 Definitions

in Critically Il Children. JAMA Pediatr.
2017;171:e172352..

Rudd KE, Johnson SC, Agesa KM, et

al. Global, regional, and national sepsis
incidence and mortality, 1990-2017:
analysis for the Global Burden of Disease
Study. Lancet (London, England).
2020;395:200-11.

Weiss SL, Fitzgerald JC, Pappachan J, et
al. Global epidemiology of pediatric severe
sepsis: the sepsis prevalence, outcomes,
and therapies study. Am ] Respir Crit
Care Med. 2015;191:1147-57.

Weiss SL, Fitzgerald JC, Balamuth F, et al.
Delayed antimicrobial therapy increases
mortality and organ dysfunction duration
in pediatric sepsis. Crit Care Med.
2014;42:2409-17.

Weiss SL, Peters MJ, Alhazzani W, 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):E52-E106.
Fernandez-Sarmiento ], De Souza

DC, Martinez A, et al. Latin American
Consensus on the Management of Sepsis
in Children: Sociedad Latinoamericana
de Cuidados Intensivos Pediétricos
[Latin American Pediatric Intensive Care
Society] (SLACIP) Task Force: Executive
Summary. ] Intensive Care Med.
2022;37:753-63.

Goldstein B, Giroir B, Randolph A.
International pediatric sepsis consensus
conference: definitions for sepsis and
organ dysfunction in pediatrics. Pediatr
Crit Care Med. 2005;6:2-8.

Mermel LA, Allon M, Bouza E, et

al. Clinical practice guidelines for

the diagnosis and management of
intravascular catheter-related infection:
2009 Update by the Infectious Diseases
Society of America. Clin Infect Dis.
2009;49:1-45.

Stevens DL, Bisno AL, Chambers HF, et
al. Practice guidelines for the diagnosis
and management of skin and soft tissue
infections: 2014 update by the infectious
diseases society of America. Clin Infect
Dis. 2014;59:147-59

Woods CR, Bradley JS, Chatterjee A,

et al. Clinical Practice Guideline by the
Pediatric Infectious Diseases Society

and the Infectious Diseases Society of
America: 2021. Guideline on Diagnosis
and Management of Acute Hematogenous

11.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Osteomyelitis in Pediatrics. ] Pediatric
Infect Dis Soc. 2021;10:801-44.

Oliveira CF, Nogueira De Sa FR, Oliveira
DSF, et al. Time- and fluid-sensitive
resuscitation for hemodynamic support
of children in septic shock: barriers to the
implementation of the American College
of Critical Care Medicine/Pediatric
Advanced Life Support Guidelines

in a pediatric intensive care unit in a
developing world. Pediatr Emerg Care.
2008;24:810-5.

Hegamyer E, Smith N, Thompson AD,

et al. Treatment of suspected sepsis and
septic shock in children with chronic
disease seen in the pediatric emergency
department. Am ] Emerg Med.
2021;44:56-61.

Jabornisky R, Sdenz SS, Capocasa P, et al.
Epidemiological study of pediatric severe
sepsis in Argentina. Arch Argent Pediatr.
2019;117:5135-S156.

Alonso S, Jimmy H, Rolén J, et al. Clinical
and Epidemiological Characteristics

of Patients with Sepsis in a Pediatric
Intensive Care Unit in Paraguay. Pediatr.
(Asuncion). 2013;40:227-33.
Gonzélez-Ramirez Yaremis,
Almaguer-Boch José Renato.
Caracterizacion clinico epidemioldgica
de pacientes pediatricos con sepsis
atendidos en el municipio Puerto Padre.
Revista Electrénica Dr. Zoilo E. Marinello
Vidaurreta 2019;44:5.
Jaramillo-Bustamante JC, Marin-
Agudelo A, Fernandez-Laverde M, et al.
Epidemiologia de la sepsis en pediatria:
primer estudio colombiano multicéntrico.
CES Med. 2009;23:85-92.

Irala Acosta G, Rodriguez Vera R, Ortega
Filartiga E. Caracteristicas clinicas

de la sepsis en nifos internados en el
Departamento de Pediatria del Hospital
Nacional de Itaugud en el periodo 2017 al
2018. Rev. cient. cienc. Salud 2020;2:43-
50.

Kutko MC, Calarco MP, Flaherty MB,

et al. Mortality rates in pediatric septic
shock with and without multiple organ
system failure. Pediatr Crit Care Med.
2003;4:333-7.

Séez-Llorens X, Vargas S, Guerra F, et al.
Application of new sepsis definitions to
evaluate outcome of pediatric patients
with severe systemic infections. Pediatr
Infect Dis J. 1995;14:557-61.

Duke TD, Butt W, South M. Predictors
of mortality and multiple organ failure in
children with sepsis. Intensive Care Med.
1997;23:684-92.

Nijman RG, Jorgensen R, Levin M, et al.
Management of Children With Fever at
Risk for Pediatric Sepsis: A Prospective

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

ORIGINAL ARTICLE

Study in Pediatric Emergency Care. Front
Pediatr. 2020;8:548154

Fleming S, Gill P, Jones C, et al.

Validity and reliability of measurement
of capillary refill time in children: a
systematic review. Arch Dis Child.
2015;100:239-49.

Fleming S, Gill P, Jones C, et al. The
Diagnostic Value of Capillary Refill Time
for Detecting Serious Illness in Children:
A Systematic Review and Meta-Analysis.
PLoS One. 2015;10: e0138155

Falotico JM, Shinozaki K, Saeki K, et

al. Advances in the Approaches Using
Peripheral Perfusion for Monitoring
Hemodynamic Status. Front Med.
2020;7:614326.

Lépez-Reyes CS, Baca-Veldzquez LN,
Villasis-Keever MA, et al. Utilidad

del indice de choque para predecir la
mortalidad en pacientes pedidtricos con
sepsis grave o choque séptico. Bol Med
Hosp Infant Mex. 2018;75:224-30.
Humoodi MO, Aldabbagh MA, Salem
MM, et al. Epidemiology of pediatric
sepsis in the pediatric intensive care unit
of king Abdulaziz Medical City, Jeddah,
Saudi Arabia. BMC Pediatr. 2021;21:222.
Jaramillo-Bustamante JC, Marin-
Agudelo A, Ferndndez-Laverde M, et

al. Epidemiology of sepsis in pediatric
intensive care units: first Colombian
multicenter study. Pediatr Crit Care Med.
2012;13:501-8.

Alsadoon A, Alhamwah M, Alomar

B, et al. Association of Antibiotics
Administration Timing With Mortality in
Children With Sepsis in a Tertiary Care
Hospital of a Developing Country. Front
Pediatr. 2020;8:566

Lin GL, McGinley JP, Drysdale SB, et al.
Epidemiology and Immune Pathogenesis
of Viral Sepsis. Front Immunol.
2018;9:2147.

Ribeiro AM, Moreira JLB. Sepsis in
childhood: epidemiological profile and
microbiologic diagnosis. ] Pediatr (Rio J).
1999;75:39-44.

Van De Voorde P, Emerson B, Gomez

B, et al. Paediatric community-

acquired septic shock: results from the
REPEM network study. Eur J Pediatr.
2013;172:667-74.

Sudarmono P, Aman AT, Arif M,

et al. Causes and outcomes of sepsis

in southeast Asia: a multinational
multicentre cross-sectional study. Lancet
Glob Heal. 2017;5:e157-e167.

Medeiros DNM, Mafra ACCN, Souza
DC de, et al. Epidemiology and treatment
of sepsis at a public pediatric emergency
department. Einstein (Sao Paulo).
2022;20:eAO6131.

305

ebitoriaL_qiku



ORIGINAL ARTICLE

Sepsis - M. C. Franco et al

306 ebitoriaL_qiku



