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Title: Infection, Sepsis and the Inflammatory Response: Mechanisms and Therapy 

 

Citation: Frontiers in Medicine; Dec 2020; vol. 7 

Author(s): Lonsdale D.O.; Shah R.V.; Lipman J. 

 

Abstract: Sepsis secondary to bacterial infection remains a significant cause of morbidity 
and mortality globally. Recent decades have seen the evolution of international 
collaborations to improve care for these patients and identify areas for research. In this 
article we discuss the pathophysiology underlying the condition, review the current 
recommended management strategies, discuss areas of controversy, and highlight the need 
for ongoing research, particularly in diagnostics.© Copyright © 2020 Lonsdale, Shah and 
Lipman. 

 

Title: Microglia: A Potential Therapeutic Target for Sepsis-Associated Encephalopathy 
and Sepsis-Associated Chronic Pain 

 

Citation: Frontiers in Pharmacology; Nov 2020; vol. 11 

Author(s): Li Y.; Yin L.; Fan Z.; Su B.; Chen Y.; Ma Y.; Zhong Y.; Hou W.; Fang Z.; Zhang 
X. 

 

Abstract: Neurological dysfunction, one of the severe manifestations of sepsis in patients, is 
closely related to increased mortality and long-term complications in intensive care units, 
including sepsis-associated encephalopathy (SAE) and chronic pain. The underlying 
mechanisms of these sepsis-induced neurological dysfunctions are elusive. However, it has 
been well established that microglia, the dominant resident immune cell in the central 
nervous system, play essential roles in the initiation and development of SAE and chronic 
pain. Microglia can be activated by inflammatory mediators, adjacent cells and 
neurotransmitters in the acute phase of sepsis and then induce neuronal dysfunction in the 
brain. With the spotlight focused on the relationship between microglia and sepsis, a deeper 
understanding of microglia in SAE and chronic pain can be achieved. More importantly, 
clarifying the mechanisms of sepsis-associated signaling pathways in microglia would shed 
new light on treatment strategies for SAE and chronic pain.© Copyright © 2020 Li, Yin, Fan, 
Su, Chen, Ma, Zhong, Hou, Fang and Zhang. 

  

Title: Reactive Oxygen Species Interact With NLRP3 Inflammasomes and Are Involved 
in the Inflammation of Sepsis: From Mechanism to Treatment of Progression 

 

Citation: Frontiers in Physiology; Nov 2020; vol. 11 

Author(s): Zhao S.; Wang D.; Han W.; Zhang Y.; Chen F.; Yin Q. 

 

Abstract: Over the past 10 years, the crisis of sepsis has remained a great challenge. 
According to data from 2016, the sepsis-related mortality rate remains high. In addition, 
sepsis consumes extensive medical resources in intensive care units, and anti-inflammatory 
agents fail to improve sepsis-associated hyperinflammation and symptoms of 
immunosuppression. The specific immune mechanism of sepsis remains to be elucidated. 
Reactive oxygen species (ROS) are triggered by energy metabolism and respiratory 
dysfunction in sepsis, which not only cause oxidative damage to tissues and organelles, but 
also directly and indirectly promote NOD-, LRR-, and pyrin domain-containing protein 3 
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(NLRP3) inflammasome activation. NLRP3 inflammasomes enlarge the inflammatory 
response and trigger apoptosis of immune cells to exacerbate sepsis progression. Inhibiting 
the negative effects of ROS and NLRP3 inflammasomes therefore provides the possibility of 
reversing the excessive inflammation during sepsis. In this review, we describe the 
interaction of ROS and NLRP3 inflammasomes during sepsis, provide prevention strategies, 
and identify fields that need further study.© Copyright © 2020 Zhao, Chen, Yin, Wang, Han 
and Zhang. 

  

Title: Expanding antimicrobial stewardship strategies for the NICU: Management of 
surgical site infections, perioperative prophylaxis, and culture negative sepsis. 

 

Citation: Seminars in Perinatology; Dec 2020; vol. 44 (no. 8) 

Author(s): Zachariah ; Saiman, Lisa 

 

Objective: To review antibiotic stewardship strategies for neonatal intensive care units 
(NICU) in the areas of management of surgical site infections, perioperative prophylaxis and 
culture negative late onset sepsis.  

Finding: Review of local microbiology, stratification of surgical procedures by risk of 
contamination of the surgical site, and adherence to evidence-based principles of 
perioperative antibiotic administration (targeted therapy, effective dosing, appropriate timing 
and limiting duration post-operatively) can help to minimize unnecessary antibiotic use for 
neonatal surgery. Creating a late onset sepsis case definition, appropriate collection and 
interpretation of blood cultures, and instituting antibiotic time-outs can minimize the overuse 
of antibiotics for culture negative sepsis.  

Conclusion: Effective implementation of these antimicrobial stewardship strategies in the 
NICU can reduce unnecessary antimicrobial use and limit the emergence of resistant 
pathogens. 

 

Title: Non-Alloimmune Mechanisms of Thrombocytopenia and Refractoriness to 
Platelet Transfusion. 

 

Citation: Transfusion Medicine Reviews; Oct 2020; vol. 34 (no. 4); p. 242-249 

Author(s): Belizaire ; Makar, Robert S 

 

Abstract: Refractoriness to platelet transfusion is a common clinical problem encountered 
by the transfusion medicine specialist. It is well recognized that most causes of 
refractoriness to platelet transfusion are not a consequence of alloimmunization to human 
leukocyte, platelet-specific, or ABO antigens, but are a consequence of platelet 
sequestration and consumption. This review summarizes the clinical factors that result in 
platelet refractoriness and highlights recent data describing novel biological mechanisms 
that contribute to this clinical problem. • Non-alloimmune pathophysiologic mechanisms lead 
to increased platelet consumption or sequestration in the majority of patients with 
thrombocytopenia and/or refractoriness to platelet transfusion. • Splenomegaly is associated 
with increased splenic platelet sequestration. • Sepsis can promote platelet consumption 
through effects on platelet activation, adhesion, apoptosis, and desialylation. • Neutrophil 
extracellular traps, endothelial activation, and decreased ADAMTS13 activity can also 
contribute to platelet consumption in sepsis. • There is an unmet need for effective strategies 
to improve hemostasis and the efficacy of platelet transfusion in patients with non-
alloimmune causes of thrombocytopenia and/or refractoriness to platelet transfusion. 
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Title: The Septic Patient. 

 

Citation: Anesthesiology clinics; Dec 2020; vol. 38 (no. 4); p. 889-899 

Author(s): Patel, Arpit; Nunnally, Mark E 

 

Abstract: Anesthesiologists are uniquely positioned to facilitate emergent care of patients 
with sepsis in the perioperative setting. A subset of sepsis patients presents with surgical 
pathology. Emphasis is on timely intervention with source control, antibiotic therapy, and 
aggressive resuscitation. Ileus, aspiration, and cardiovascular collapse must be considered 
when inducing patients with sepsis. Dynamic fluid responsiveness may prove an effective 
tool in minimizing over-resuscitation. Assessment of circulatory failure and drug therapy 
involves an understanding of preload, afterload, and contractility. Timely, targeted 
resuscitation and early source control have persisted and remain fundamental to sepsis 
care. 

 

Title: Delayed Administration of Antibiotics beyond the First Hour of Recognition is 
Associated with Increased Mortality Rates in Children with Sepsis/Severe Sepsis and 
Septic Shock. 

 

Citation: The Journal of pediatrics; Dec 2020 

Author(s): Sankar, Jhuma; Garg, Mohil; Ghimire, Jagat Jeevan; Sankar, M Jeeva; Lodha, 
Rakesh; Kabra, S K 

 

Objective: To compare the risk of mortality and other clinical outcomes in children with 
sepsis/severe sepsis/septic shock who received antibiotics within the first hour of recognition 
('early antibiotics' group) with those who received antibiotics after the first hour ('delayed 
antibiotics' group). 

Study Design: In this prospective cohort study, we enrolled children < 17 years of age 
presenting to the pediatric emergency and diagnosed with sepsis/septic shock without prior 
antibiotic therapy. Primary outcome was mortality and secondary outcomes were day 1 
Pediatric logistic organ dysfunction (PELOD) score, ventilator free days and hospital free 
days. The above outcomes were compared between the 'early' and 'delayed' antibiotic 
groups. The reference point for defining 'early' and 'delayed' antibiotic groups was time '0'. 
This was measured from the time the patient was diagnosed to have sepsis/severe sepsis/ 
septic shock (time '0') to the time of administration of the first dose of antibiotics. 

Results: About 3/4th (77%) of the 441 children enrolled had 'septic shock'. A total of 241 
(55%) and 200 (45%) children were in the 'delayed' and 'early' antibiotic groups respectively. 
Children in the 'delayed' group had significantly higher odds of mortality than those in the 
'early' group [29% vs. 20%; adjusted OR (1.83; 95% CI: 1.14 to 2.92; p=0.01)]. The time to 
shock reversal was significantly shorter, and the VFD and HFD were significantly greater in 
the early antibiotic group. There was no difference between the groups with regard to any of 
the other clinical outcomes. 

Conclusion: Delayed administration of antibiotics beyond one hour of recognition was 
associated with higher mortality rates in children with sepsis/severe sepsis and septic shock. 
Antibiotics should be administered within the first hour, along with other resuscitative 
measures, in these children. 
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Title: A Neutrophil Subset Defined by Intracellular Olfactomedin 4 is Associated with 
Mortality in Sepsis. 

 

Citation: American journal of physiology. Lung cellular and molecular physiology; Dec 2020 

Author(s): Kangelaris, Kirsten Neudoerffer; Clemens, Regina; Fang, Xiaohui; Jauregui, 
Alejandra; Liu, Tom; Vessel, Kathryn; Deiss, Thomas; Sinha, Pratik; Leligdowicz, 
Aleksandra; Liu, Kathleen D; Zhuo, Hanjing; Alder, Matthew N; Wong, Hector R; Calfee, 
Carolyn S; Lowell, Clifford A; Matthay, Michael A 

 

Abstract: Sepsis is a heterogeneous syndrome clinically and biologically but biomarkers of 
distinct host response pathways for early prognostic information and testing targeted 
treatments are lacking. We hypothesized that Olfactomedin 4 (OLFM4), a matrix 
glycoprotein of neutrophil specific granules defines a distinct neutrophil subset that may be 
an independent risk factor for poor outcomes in sepsis. In a single-center, prospective cohort 
study, we enrolled adults admitted to an academic medical center from the Emergency 
Department (ED) with suspected sepsis (identified by 2 or greater Systemic Inflammatory 
Response Syndrome [SIRS] criteria and antibiotic receipt) from March 2016 through 
December 2017, followed by sepsis adjudication according to Sepsis-3. We collected 200mL 
of whole blood within 24 hours of admission and stained for the neutrophil surface marker 
CD66b followed by intracellular staining for OLFM4 quantitated by flow cytometry. The 
predictor for 60-day mortality was the percentage of OLFM4+ neutrophils and at a cut-point 
of OLFM4+ ≥37.6% determined by the Youden Index. Of 120 enrolled patients with 
suspected sepsis, 97 had sepsis and 23 had non-sepsis SIRS. The mean percentage of 
OLFM4+ neutrophils was significantly increased in both sepsis and non-sepsis SIRS 
patients who died (P ≤ 0.01). Among sepsis patients with elevated OLFM4+(≥37.6%), 56% 
died compared to 18% with OLFM4+ <37.6% (P=0.001).The association between OLFM4+ 
and mortality withstood adjustment for demographics, co-morbidities and measures of 
severity of illness (P<0.03). In sepsis, OLFM4+ neutrophil percentage is independently 
associated with 60-day mortality and may represent a novel measure of the heterogeneity of 
host response to sepsis. 

 

Title: Effect of a Sepsis Screening Algorithm on Care of Children with False-Positive 
Sepsis Alerts. 

 

Citation: The Journal of pediatrics; Dec 2020 

Author(s): Baker, Alexandra H; Monuteaux, Michael C; Madden, Kate; Capraro, Andrew J; 
Harper, Marvin B; Eisenberg, Matthew 

 

Objectives: To determine if implementation of an automated sepsis screening algorithm 
with low positive predictive value led to inappropriate resource utilization in emergency 
department (ED) patients as evidenced by an increased proportion of children with false-
positive sepsis screens receiving intravenous antibiotics. 

Study Design: Retrospective cohort study comparing children <18 years presenting to an 
ED who triggered a false-positive sepsis alert during two different 5-month time periods: a 
silent alert period when alerts were generated but not visible to clinicians, and an active alert 
period, when alerts were visible. Primary outcome was the proportion of patients who 
received intravenous antibiotics. Secondary outcomes included proportion receiving 
intravenous fluid boluses, proportion admitted to the hospital, and ED length of stay. 

Results: 1277 and 1457 patients triggered a false-positive sepsis alert in the silent and 
active alert periods, respectively. In multivariable models, there were no changes in the 
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proportion administered intravenous antibiotics (27.0% vs 27.6%, aOR = 1.1 (0.9,1.3)) or 
intravenous fluid boluses (29.7% vs. 29.1%, aOR = 1.0 (0.8,1.2)). Differences in ED length 
of stay and proportion admitted to the hospital were not significant when controlling for 
similar changes seen across all ED encounters. 

Conclusions: An automated sepsis screening algorithm did not lead to changes in the 
proportion receiving intravenous antibiotics or intravenous fluid boluses, department length 
of stay, or the proportion admitted to the hospital for patients with false-positive sepsis alerts. 

 

Title: Implementation of the Surviving Sepsis Campaign one-hour bundle in a short 
stay unit: A quality improvement project. 

 

Citation: Intensive & critical care nursing; Dec 2020 ; p. 103004 

Author(s): Gripp, Lauren; Raffoul, Melanie; Milner, Kerry A 

 

Objective: To improve timely sepsis care by implementing the 2018 Surviving Sepsis 
Campaign one-hour interventions. 

Design: Ten-month prospective quality improvement project. 

Setting: A 38-bed short stay unit within an 800-bed hospital in New York City. 

Participants: Patients admitted to the short stay unit who screened positive for sepsis. 

Intervention: A sepsis implementation tool was created from the 2018 Surviving Sepsis 
Campaign guidelines. Sepsis champions delivered education on sepsis recognition, 
treatment, and management, and the sepsis implementation tool to the healthcare staff. 

Process and Outcome Measures: Time to first lactate, blood cultures × 2, antibiotic 
administration, length of stay and mortality were tracked weekly for five months. 

Results: From May 6, 2019 to October 1, 2019, 32 patients were diagnosed with sepsis. 
Initial lactate and blood cultures were completed on every patient within 1one-hour of sepsis 
diagnosis. Administration of antibiotics within one-hour reached 100% after week four and 
was sustained. 

Conclusion: Use of a registered nurse-initiated sepsis implementation tool in a short stay 
unit led to the completion of blood cultures, initial lactate, and antibiotic administration within 
one-hour. Key factors to support this practice improvement were increasing registered nurse, 
physician and physician assistant sepsis knowledge, registered nurse and 
physician/physician assistant early collaboration, increased staffing and intravenous access 
equipment. 

 

Title: Risk Perception and Decision Making about Early-Onset Sepsis among 
Neonatologists: A National Survey. 

 

Citation: American journal of perinatology; Dec 2020 

Author(s): Rugolo, Ligia Maria Suppo de Souza; Bentlin, Maria Regina; Almeida, Maria 
Fernanda Branco de; Guinsburg, Ruth; Carvalho, Werther Brunow de; Marba, Sergio Tadeu 
Martins; Almeida, João Henrique Carvalho Leme de; Luz, Jorge Hecker; Procianoy, Renato 
Soibelmann; Duarte, José Luiz Muniz Bandeira; Anchieta, Leni Márcia; Ferreira, Daniela 
Marques de Lima Mota; Alves Júnior, José Mariano Sales; Diniz, Edna Maria de 
Albuquerque; Santos, Juliana Paula Ferraz Dos; Gimenes, Carolina Boschi; Silva, Nathalia 
Moura de Mello E; Ferrari, Lígia Lopes; Silva, Regina Paula Guimarães Vieira Cavalcante 
da; Meneses, Jucille; Gonçalves-Ferri, Walusa Assad; Vale, Marynéa Silva do; Brine, Holly; 
Weiner, Gary M 
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Objective: Many newborns are investigated and empirically treated for suspected early-
onset sepsis (EOS). This study aimed to describe neonatologists' self-identified risk 
thresholds for investigating and treating EOS and assess the consistency of these 
thresholds with clinical decisions. 

Study Design: Voluntary online survey, available in two randomized versions, sent to 
neonatologists from 20 centers of the Brazilian Network on Neonatal Research. The surveys 
included questions about thresholds for investigating and treating EOS and presented four 
clinical scenarios with varying calculated risks. In survey version A, only the scenarios were 
presented, and participants were asked if they would order a blood test or start antibiotics. 
Survey version B presented the same scenarios and the risk of sepsis. Clinical decisions 
were compared between survey versions using chi-square tests and agreement between 
thresholds and clinical decisions were investigated using Kappa coefficients. 

Results: In total, 293 surveys were completed (145 survey version A and 148 survey 
version B). The median risk thresholds for blood test and antibiotic treatment were 1:100 and 
1:25, respectively. In the high-risk scenario, there was no difference in the proportion 
choosing antibiotic therapy between the groups. In the moderate-risk scenarios, both tests 
and antibiotics were chosen more frequently when the calculated risks were included (survey 
version B). In the low-risk scenario, there was no difference between survey versions. There 
was poor agreement between the self-described thresholds and clinical decisions. 

Conclusion: Neonatologists overestimate the risk of EOS and underestimate their risk 
thresholds. Knowledge of calculated risk may increase laboratory investigation and antibiotic 
use in infants at moderate risk for EOS. 

Key Points: 

· Neonatologists overestimate the risk of EOS. 

· There is wide variation in diagnostic/treatment thresholds for EOS.  

· Clinical decision on EOS is not consistent with risk thresholds. 

· Knowledge of risk may increase investigation and treatment of EOS. 

 

Title: Leukocyte glucocorticoid receptor expression and related transcriptomic gene 
signatures during early sepsis. 

 

Citation: Clinical immunology (Orlando, Fla.); Dec 2020 ; p. 108660 

Author(s): Li, Jiabao; Xie, Miaorong; Yu, Yanan; Tang, Ziren; Hang, Chenchen; Li, 
Chunsheng 

 

Purpose: The study aimed to understand the molecular mechanisms that might lead to 
differences in the glucocorticoid response during sepsis. 

Methods: Patients diagnosed with sepsis (n = 198) and 40 healthy controls were enrolled. 
Glucocorticoid receptor (GR) expression in circulating leukocytes and plasma levels of 
adrenocorticotropic hormone and cortisol on days 1 and 7 were measured in all participants. 
Expression profiling of 16 genes associated with GR expression in peripheral blood 
mononuclear cells (PBMCs) in 12 healthy controls and 26 patients with sepsis was 
performed by PCR. 

Results: Cortisol levels were higher in patients with sepsis than in healthy controls on day 1 
after admission and recovered to normal levels by day 7. GR expression was gradually 
downregulated in leukocyte subsets. Non-survivors showed lower GR and higher cortisol 
levels than survivors. GRα expression was lower in patients with sepsis than in controls, 
whereas GRβ showed the opposite trend. MicroRNAs related to GR resistance and 
suppression were altered in PBMCs during sepsis. 
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Conclusion: Patients with sepsis showed upregulated plasma cortisol levels along with 
downregulated GR expression on various leukocyte subtypes, portending poor cortisol 
response and outcome. Changes in GR-regulatory miRNAs may be responsible for GR low 
expression. 

 

Title: Role of the adaptive immune response in sepsis. 

 

Citation: Intensive care medicine experimental; Dec 2020; vol. 8 ; p. 20 

Author(s): Brady, Jack; Horie, Shahd; Laffey, John G 

 

Abstract: Sepsis is a syndrome of shock and dysfunction of multiple vital organs that is 
caused by an uncontrolled immune response to infection and has a high mortality rate. 
There are no therapies for sepsis, and it has become a global cause for concern. Advances 
in patient care and management now mean that most patients survive the initial hyper-
inflammatory phase of sepsis but progress to a later immunosuppressed phase, where 30% 
of patients die due to secondary infection. Deficits in the adaptive immune response may 
play a major role in sepsis patient mortality. The adaptive immune response involves a 
number of cell types including T cells, B cells and dendritic cells, all with immunoregulatory 
roles aimed at limiting damage and returning immune homeostasis after infection or insult. 
However, in sepsis, adaptive immune cells experience cell death or exhaustion, meaning 
that they have defective effector and memory responses ultimately resulting in an ineffective 
or suppressed immune defence. CD4+ T cells seem to be the most susceptible to cell death 
during sepsis and have ensuing defective secretory profiles and functions. Regulatory T cells 
seem to evade apoptosis and contribute to the immune suppression observed with sepsis. 
Preclinical studies have identified a number of new targets for therapy in sepsis including 
anti-apoptotic agents and monoclonal antibodies aimed at reducing cell death, exhaustion 
and maintaining/restoring adaptive immune cell functions. While early phase clinical trials 
have demonstrated safety and encouraging signals for biologic effect, larger scale clinical 
trial testing is required to determine whether these strategies will prove effective in improving 
outcomes from sepsis. 

 

Title: Failure of Lactate Clearance Predicts the Outcome of Critically Ill Septic 
Patients. 

 

Citation: Diagnostics (Basel, Switzerland); Dec 2020; vol. 10 (no. 12) 

Author(s): Bruno, Raphael Romano; Wernly, Bernhard; Binneboessel, Stephan; Baldia, 
Philipp; Duse, Dragos Andrei; Erkens, Ralf; Kelm, Malte; Mamandipoor, Behrooz; Osmani, 
Venet; Jung, Christian 

 

Purpose: Early lactate clearance is an important parameter for prognosis assessment and 
therapy control in sepsis. Patients with a lactate clearance >0% might differ from patients 
with an inferior clearance in terms of intensive care management and outcomes. This study 
analyzes a large collective with regards to baseline risk distribution and outcomes. 

Methods: In total, 3299 patients were included in this analysis, consisting of 1528 (46%) 
≤0% and 1771 (54%) >0% patients. The primary endpoint was intensive care unit (ICU) 
mortality. Multilevel logistic regression analyses were used to compare both groups: A 
baseline model (model 1) with lactate clearance as a fixed effect and ICU as a random effect 
was installed. For model 2, patient characteristics (model 2) were included. For model 3, 
intensive care treatment (mechanical ventilation and vasopressors) was added to the model. 
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Models 1 and 2 were used to evaluate the primary and secondary outcomes, respectively. 
Model 3 was only used to evaluate the primary outcomes. Adjusted odds ratios (aORs) with 
respective 95% confidence intervals (CI) were calculated. 

Results: The cohorts had no relevant differences regarding the gender, BMI, age, heart 
rate, body temperature, and baseline lactate. Neither the primary infection focuses nor the 
ethnic background differed between both groups. In both groups, the most common infection 
sites were of pulmonary origin, the urinary tract, and the gastrointestinal tract. Patients with 
lactate clearance >0% evidenced lower sepsis-related organ failure assessment (SOFA) 
scores (7 ± 6 versus 9 ± 6; p < 0.001) and creatinine (1.53 ± 1.49 versus 1.80 ± 1.67; p < 
0.001). The ICU mortality differed significantly (14% versus 32%), and remained this way 
after multivariable adjustment for patient characteristics and intensive care treatment (aOR 
0.43 95% CI 0.36-0.53; p < 0.001). In the additional sensitivity analysis, the lack of lactate 
clearance was associated with a worse prognosis in each subgroup. 

Conclusion: In this large collective of septic patients, the 6 h lactate clearance is an 
independent method for outcome prediction. 

 

Title: Sepsis and the Microbiome: A Vicious Cycle. 

 

Citation: The Journal of infectious diseases; Dec 2020 

Author(s): Miller, William D; Keskey, Robert; Alverdy, John C 

 

Abstract: Although sepsis has been characterized as a dysregulated immune response to 
an ongoing or suspected infection, the role of the microbiome as a key influencer of the 
septic response is emerging. The unavoidable disruption of the microbiome while treating 
sepsis with antibiotics can itself result in immune system dysregulation, further exacerbating 
the course and outcome of sepsis. Alterations in the gut microbiome as a result of sepsis 
and its treatment have been implicated in the organ dysfunction typical of sepsis across a 
wide variety of tissues including the lung, kidney and brain. A number of microbiota directed 
interventions are currently under investigation in the setting of sepsis including fecal 
transplant, the administration of dietary fiber in enteral feeding products and the use of 
antibiotic scavengers that are directed at attenuating the effects of antibiotics on the gut 
microbiota while allowing them to concentrate at the primary sites of infection. Taken 
together, the emerging role of the gut microbiome in sepsis touches various elements of the 
pathophysiology of sepsis and its treatment, and provides yet another reason to consider the 
judicious use of antibiotics via antibiotic stewardship programs. 

 

Title: The blood-brain barrier dysfunction in sepsis. 

 

Citation: Tissue barriers; Dec 2020 ; p. 1840912 

Author(s): Barichello, Tatiana; Generoso, Jaqueline S; Collodel, Allan; Petronilho, Fabricia; 
Dal-Pizzol, Felipe 

 

Abstract: Sepsis is a life-threatening organ dysfunction triggered by a dysregulated host 
immune response attempting to eliminate the infection. After hospital discharge, half of the 
sepsis survivors recover, one-third of the patients die the following year, and one-sixth have 
a long-term cognitive impairment, including memory dysfunction, anxiety, depression, and 
post-traumatic stress disorder. The infection triggers the host immune response, and both 
can cause vascular endothelial damage, interrupting tight junctions proteins; consequently, 
the blood-brain barrier (BBB) breaks down, allowing and facilitating the entry of peripheral 
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immune cells into the brain, which triggers or exacerbates the activation of glial cells and 
neuroinflammation. The focus of this review is to identify biochemical abnormalities induced 
by sepsis, which is associated with BBB dysfunction; provide evidence of biomarkers 
involved in the tight junction disruption and BBB damage, and draw attention to the role of 
the BBB as a bridge between systemic infection and brain inflammation. 

 

Title: The superiority of 72 h leukocyte descent over CRP for mortality prediction in 
patients with sepsis. 

 

Citation: Clinica chimica acta; international journal of clinical chemistry; Dec 2020; vol. 514 ; 
p. 34-39 

Author(s): Goldberg, Ilan; Shalmon, Dana; Shteinvil, Ronen; Wasserman, Asaf; Berliner, 
Shlomo; Levinson, Tal; Shapira, Itzhak; Shenhar-Tsarfaty, Shani; Meilik, Ahuva; Goldiner, 
Ilana; Ziv-Baran, Tomer; Sprecher, Eli; Ritter, Omri; Rogowski, Ori 

 

Background: Detection of an eventful course in the early days of sepsis treatment is 
clinically relevant. The white blood cell count (WBCC) and C-reactive protein (CRP) are used 
in daily practice to monitor the intensity of the inflammatory response associated with sepsis. 
It is not entirely clear which of the two might better discriminate the outcomes of patients with 
sepsis. 

Methods: 30-day mortality was assessed in a cohort of patients who were hospitalized with 
sepsis in the departments of Internal Medicine in a tertiary medical center. Admission and 
72-hour time points were analyzed to discriminate between patients with increased versus 
decreased 30 days mortality risk. 

Results: The study included 195 patients. Higher 72 h CRP, WBCC, neutrophil counts and 
neutrophils to lymphocyte ratio were associated with increased mortality (p < 0.02). Baseline 
WBCC and CRP failed to discriminate between patients who died and those who survived 
(AUC = 0.551, 0.479). In multivariate analysis of the 72 h tests, higher WBCC count 
(OR = 1.12, 95%CI 1.05-1.20, p = 0.001), was associated with increased mortality whereas 
CRP was not (OR = 1.004, 95%CI 0.998-1.01, p = 0.146). 

Conclusion: Patients who presented a 72-hour leukocyte descent had a better outcome and 
in this regard, WBCC was superior to 72-hour CRP in predicting 30 days mortality. 

 

Title: Resuscitation fluid types in sepsis, surgical, and trauma patients: a systematic 
review and sequential network meta-analyses. 

 

Citation: Critical care (London, England); Dec 2020; vol. 24 (no. 1); p. 693 

Author(s): Tseng, Chien-Hua; Chen, Tzu-Tao; Wu, Mei-Yi; Chan, Ming-Cheng; Shih, Ming-
Chieh; Tu, Yu-Kang 

 

Background: Crystalloids and different component colloids, used for volume resuscitation, 
are sometimes associated with various adverse effects. Clinical trial findings for such fluid 
types in different patients' conditions are conflicting. Whether the mortality benefit of 
balanced crystalloid than saline can be inferred from sepsis to other patient group is 
uncertain, and adverse effect profile is not comprehensive. This study aims to compare the 
survival benefits and adverse effects of seven fluid types with network meta-analysis in 
sepsis, surgical, trauma, and traumatic brain injury patients. 
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Methods: Searched databases (PubMed, EMBASE, and Cochrane CENTRAL) and 
reference lists of relevant articles occurred from inception until January 2020. Studies on 
critically ill adults requiring fluid resuscitation were included. Intervention studies reported on 
balanced crystalloid, saline, iso-oncotic albumin, hyperoncotic albumin, low molecular weight 
hydroxyethyl starch (L-HES), high molecular weight HES, and gelatin. Network meta-
analyses were conducted using random-effects model to calculate odds ratio (OR) and 
mean difference. Risk of Bias tool 2.0 was used to assess bias. Confidence in Network 
Meta-Analysis (CINeMA) web application was used to rate confidence in synthetic evidence. 

Results: Fifty-eight trials (n = 26,351 patients) were identified. Seven fluid types were 
evaluated. Among patients with sepsis and surgery, balanced crystalloids and albumin 
achieved better survival, fewer acute kidney injury, and smaller blood transfusion volumes 
than saline and L-HES. In those with sepsis, balanced crystalloids significantly reduced 
mortality more than saline (OR 0.84; 95% CI 0.74-0.95) and L-HES (OR 0.81; 95% CI 0.69-
0.95) and reduced acute kidney injury more than L-HES (OR 0.80; 95% CI 0.65-0.99). 
However, they required the greatest resuscitation volume among all fluid types, especially in 
trauma patients. In patients with traumatic brain injury, saline and L-HES achieved lower 
mortality than albumin and balanced crystalloids; especially saline was significantly superior 
to iso-oncotic albumin (OR 0.55; 95% CI 0.35-0.87). 

Conclusions: Our network meta-analysis found that balanced crystalloids and albumin 
decreased mortality more than L-HES and saline in sepsis patients; however, saline or L-
HES was better than iso-oncotic albumin or balanced crystalloids in traumatic brain injury 
patients. 

Trial Registration: PROSPERO website, registration number: CRD42018115641). 

 

Title: Effects of hypercapnia in sepsis: A scoping review of clinical and pre-clinical 
data. 

 

Citation: Acta anaesthesiologica Scandinavica; Dec 2020 

Author(s): Clyde, Thomas P; Coletta, Michael; Jones, Christopher W; Kilgannon, Hope; 
Fuller, Brian M; Trzeciak, Stephen; Roberts, Brian W 

 

Background: Perform a scoping review of (1) pre-clinical studies testing the physiological 
effects of higher PaCO2 levels in the setting of sepsis models and (2) clinical investigations 
testing the effects of hypercapnia on clinical outcomes in mechanically ventilated patients 
with sepsis. 

Methods: We performed a search of CENTRAL, PUBMED, CINAHL, and EMBASE. Study 
inclusion criteria for pre-clinical studies were: (1) bacterial sepsis model (2) measurement of 
PaCO2 , and (3) comparison of outcome measure between different PaCO2 levels. Inclusion 
criteria for clinical studies were: (1) diagnosis of sepsis, (2) receiving invasive mechanical 
ventilation, (3) measurement of PaCO2 , and (4) comparison of outcomes between different 
PaCO2 levels. We performed a qualitative analysis to collate and summarize the 
physiological and clinical effects of hypercapnia according to the recommended 
methodology from the Cochrane Handbook. 

Results: Fifteen pre-clinical and nine clinical studies were included. Among pre-clinical 
studies, the individual studies found higher PaCO2 augments tissue blood flow and 
oxygenation, and attenuates inflammation and lung injury; however, all pre-clinical studies 
were found to have some degree of risk of bias. Six of the nine clinical studies were deemed 
to be good quality. Among clinical studies hypercapnia was associated with increased 
cerebral perfusion and oxygenation; however, there were conflicting results testing the 
association between hypercapnia and mortality. 
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Conclusion: While individual pre-clinical studies identified potential mechanisms by which 
changes in PaCO2 levels could affect pathophysiology in sepsis, there is a paucity of clinical 
data as to the optimal PaCO2 range, demonstrating a need for future research. 

Registration: Prospero number CRD42018086703. 

 

Title: Evaluation of hospital nurse-to-patient staffing ratios and sepsis bundles on 
patient outcomes. 

 

Citation: American journal of infection control; Dec 2020 

Author(s): Lasater, Karen B; Sloane, Douglas M; McHugh, Matthew D; Cimiotti, Jeannie P; 
Riman, Kathryn A; Martin, Brendan; Alexander, Maryann; Aiken, Linda H 

 

Background: Despite nurses' responsibilities in recognition and treatment of sepsis, little 
evidence documents whether patient-to-nurse staffing ratios are associated with clinical 
outcomes for patients with sepsis. 

Methods: Using linked data sources from 2017 including MEDPAR patient claims, Hospital 
Compare, American Hospital Association, and a large survey of nurses, we estimate the 
effect of hospital patient-to-nurse staffing ratios and adherence to the Early Management 
Bundle for patients with Severe Sepsis/Septic Shock SEP-1 sepsis bundles on patients' 
odds of in-hospital and 60-day mortality, readmission, and length of stay. Logistic regression 
is used to estimate mortality and readmission, while zero-truncated negative binomial 
models are used for length of stay. 

Results: Each additional patient per nurse is associated with 12% higher odds of in-hospital 
mortality, 7% higher odds of 60-day mortality, 7% higher odds of 60-day readmission, and 
longer lengths of stay, even after accounting for patient and hospital covariates including 
hospital adherence to SEP-1 bundles. Adherence to SEP-1 bundles is associated with lower 
in-hospital mortality and shorter lengths of stay; however, the effects are markedly smaller 
than those observed for staffing. 

Discussion: Improving hospital nurse staffing over and above implementing sepsis bundles 
holds promise for significant improvements in sepsis patient outcomes. 

 

Title: Impact of neonatal sepsis calculator in West Midlands (UK). 

 

Citation: Archives of disease in childhood. Fetal and neonatal edition; Dec 2020 

Author(s): van Hasselt, Tim J; McDermott, Helen; Surana, Pinki; Eltahir, Rawia; Macaskill, 
Laura; Jain, Raunak; McMullan, Nicola; Slee, Samantha; Jagga, Megha; Naseem, 
Muhammed; Alake, Oluwaseyi; Cherry, Canada; Miguras, Benjamin; Ewer, Andrew K; 
Paediatric Research Across the Midlands (PRAM) Network 

 

Sources Used: The following databases are used in the creation of this bulletin: CINAHL, 
EMBASE & Medline. 
 
Disclaimer: The results of your literature search are based on the request that you made, and consist 
of a list of references, some with abstracts. Royal United Hospital Bath Healthcare Library will 
endeavour to use the best, most appropriate and most recent sources available to it, but accepts no 
liability for the information retrieved, which is subject to the content and accuracy of databases, and 
the limitations of the search process. The library assumes no liability for the interpretation 
orapplication of these results, which are not intended to provide advice or recommendations on 
patient care. 


