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ADULT RESUSCITATION 

Updated guidelines for cardiopulmonary resuscitation (January 2020) 

An update of the guidelines for cardiopulmonary resuscitation (CPR) recently published by the 

International Liaison Committee on Resuscitation and American Heart Association includes 

no major changes in treatment recommendations for adults [1]. The committee writes that 

either bag mask ventilation or an advanced airway strategy may be used during CPR for adult 

cardiac arrest, but that a supraglottic airway is preferred in circumstances when clinicians 

choose an advanced strategy but successful tracheal intubation may be difficult. For 

nonshockable rhythms, the committee recommends that epinephrine be given as soon as 

feasible during CPR, while for shockable rhythms epinephrine is given after initial 

defibrillation attempts are found to be unsuccessful. Recommendations against the use of 

vasopressin remain in place. (See "Advanced cardiac life support (ACLS) in adults", section 

on 'Suggested approach to airway management while performing ACLS'.) 

Temperature management following cardiac arrest from nonshockable rhythm (January 2020) 

Targeted temperature management (TTM) has been found to improve outcomes following 

cardiac arrest, but few studies have examined its effectiveness in the subpopulation of patients 

with a nonshockable rhythm. In an international, multicenter, randomized trial of nearly 600 

patients treated in an intensive care unit following resuscitation from cardiac arrest with 

nonshockable rhythm, those managed with therapeutic hypothermia (goal temperature 33°C) 

had a better neurologic outcome at 90 days compared with those managed with TTM (goal 

temperature 37°C) [2]. There were no differences in mortality or adverse outcomes between 

groups. Temperature management is an important intervention for all adults recovering from 

cardiac arrest. (See "Post-cardiac arrest management in adults", section on 'Evidence in non-

shockable rhythms and in-hospital cardiac arrest'.) 

GENERAL ADULT EMERGENCY MEDICINE 

Prophylactic negative pressure wound therapy did not reduce SSI after limb fracture (February 

2020) 
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Prophylactic negative pressure wound therapy (pNPWT) refers to NPWT applied to a closed 

incision. In a previous randomized trial of 263 patients with high-risk lower limb fractures 

(calcaneus, tibial pilon, tibial plateau), pNPWT reduced the incidence of surgical site infection 

(SSI) by half compared with no pNPWT. Now, a trial that randomly assigned over 1500 

patients with a lower limb fracture to pNPWT or to standard wound dressings found rates of 

deep SSI were similar in both groups at 30 and 90 days; rates of other wound complications 

were also similar [3]. Further study is needed to determine whether the differences in outcome 

between these trials were related to the specific fracture site/type or to other factors. (See 

"Negative pressure wound therapy", section on 'Prophylactic use'.) 

Coronavirus 2019 (COVID-19) outbreak (January 2020) 

At the end of 2019, a novel coronavirus was identified as the cause of a cluster of pneumonia 

cases in the Chinese city Wuhan. The World Health Organization (WHO) designated it 

coronavirus disease 2019 (COVID-19; initially called 2019-nCoV). The COVID-19 outbreak 

has spread to include over 80,000 cases in China and an increasing number of cases in other 

countries [4-6]. The illness is characterized primarily by fever, cough, and bilateral infiltrates 

on chest imaging. The possibility of COVID-19 should be considered primarily in patients with 

fever and/or lower respiratory tract symptoms who reside in or have recently traveled to areas 

with community transmission (eg, China, South Korea, Iran, Italy, Japan) or who have had 

close contact with a confirmed or suspected case of COVID-19 (table 1). When COVID-19 is 

suspected, infection control measures should be implemented and public health officials 

notified. Management of documented cases is supportive. Interim guidance is available from 

WHO and the United States Centers for Disease Control and Prevention (CDC). (See 

"Coronaviruses", section on 'Coronavirus disease 2019 (COVID-19) outbreak in China'.) 

Adjusted D-dimer for patients at low risk for pulmonary embolism (January 2020) 

In a prospective study of over 1300 patients with suspected pulmonary embolus (PE), no 

individuals developed symptomatic venous thromboembolism when a protocol that used D-

dimer adjusted for clinical probability by Wells score (calculator 1) was used (D-dimer <1000 

ng/mL for low probability and <500 ng/mL for moderate probability) [7]. The need for 

computed tomographic pulmonary angiographic imaging was reduced by an estimated 17 

percent had the traditional D-dimer cutoff of <500 ng/mL been used. Results from this study 

may not be generalizable to patients with moderate pretest probability, inpatients, or 

populations with low prevalence of PE. Although high-sensitivity D-dimer testing is preferred, 

protocols that use D-dimer levels adjusted for pretest probability may be an alternative to 

unadjusted D-dimer in patients with a low pretest probability for PE. (See "Clinical 

presentation, evaluation, and diagnosis of the nonpregnant adult with suspected acute 

pulmonary embolism", section on 'Adjusted D-dimer'.) 

Antiseizure drugs for convulsive status epilepticus (December 2019) 

There have been few high-quality data to guide the choice among antiseizure drugs that can be 

given intravenously for the initial treatment of convulsive status epilepticus after administering 

a benzodiazepine. The randomized, blinded ESETT trial enrolled nearly 400 children and 

adults with convulsive status epilepticus refractory to benzodiazepine treatment and showed 

that fosphenytoin, valproate, and levetiracetam had similar efficacy. Each drug resulted in 

seizure cessation and an improved level of consciousness within 60 minutes in approximately 

50 percent of patients [8]. These findings support our recommendation to give a 
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benzodiazepine as the first agent, followed by either fosphenytoin, valproate, or levetiracetam 

as the second agent, for the initial treatment of generalized convulsive status epilepticus. (See 

"Convulsive status epilepticus in adults: Treatment and prognosis", section on 'Comparative 

efficacy' and "Management of convulsive status epilepticus in children", section on 

'Comparative efficacy'.) 

Respiratory depression during sedation with dexmedetomidine (December 2019) 

Dexmedetomidine has been thought to have less respiratory depressant effects than other 

sedatives used for procedural sedation in adults, particularly propofol. However, several studies 

have reported upper respiratory obstruction and apneic episodes during sedation with 

dexmedetomidine. In a randomized, crossover study in nine healthy adults, sedation with 

dexmedetomidine or propofol produced similar levels of upper airway collapse and reduced 

ventilatory drive [9]. These findings suggest that dexmedetomidine should not be viewed as 

protective against respiratory depression, particularly in high-risk adult patients. (See 

"Monitored anesthesia care in adults", section on 'Dexmedetomidine'.) 

Lefamulin for the treatment of community-acquired pneumonia (November 2019) 

Lefamulin is a novel antibiotic with activity against many common community-acquired 

pneumonia (CAP) pathogens, including Streptococcus pneumoniae, Haemophilus influenzae, 

Moraxella catarrhalis, Staphylococcus aureus, and atypical pathogens. The agent was recently 

approved by the US Food and Drug Administration for the treatment of CAP based on two 

randomized trials. In one trial of >550 hospitalized adults with Pneumonia Severity indices 

≥III, clinical response rates were similar with lefamulin compared with moxifloxacin (87 

versus 89 percent) [10]. These two agents were also similarly effective in a second trial, which 

compared a five-day course of oral lefamulin with a seven-day course of oral moxifloxacin in 

>730 patients (88 versus 89 percent) [11]. Rates of adverse events leading to drug 

discontinuation were similar between groups, though diarrhea was more common with 

lefamulin. Based on these data, we have begun to adopt lefamulin into practice, specifically for 

otherwise healthy outpatients with CAP who cannot tolerate beta-lactams and wish to avoid 

the adverse effects associated with fluoroquinolones. (See "Treatment of community-acquired 

pneumonia in adults who require hospitalization", section on 'New antimicrobial agents'.) 

Updated upper gastrointestinal bleeding guideline (October 2019) 

In October 2019, the International Consensus Group updated its guideline on the management 

of upper gastrointestinal bleeding [12]. As with prior guidelines, it stresses the importance of 

resuscitation, early endoscopy with hemostatic therapy for high-risk lesions, appropriate 

pharmacologic therapy, and secondary ulcer prophylaxis. (See "Approach to acute upper 

gastrointestinal bleeding in adults", section on 'Introduction'.) 

Surgery versus conservative treatment for cerebellar hemorrhage (October 2019) 

Current guidelines recommend surgical evacuation for cerebellar hemorrhages >3 cm in 

diameter. Although there are no randomized trials to guide treatment, this practice is supported 

by a recent meta-analysis of individual patient data from four observational studies matching 

152 patients who had surgical hematoma evacuation with 152 patients who had conservative 

treatment [13]. In the adjusted analysis, surgical hematoma evacuation was associated with 

improved survival at three months (78 versus 61 percent) yet similar rates of a favorable 
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functional outcome. However, in the subgroup with a hematoma volume ≥15 cm3 (a 

comparable size to >3 cm diameter), a favorable functional outcome was more likely with 

hematoma evacuation. Limitations of the study include retrospective design, lack of 

randomization, and small sample size for subgroup analyses. (See "Spontaneous intracerebral 

hemorrhage: Treatment and prognosis", section on 'Cerebellar hemorrhage'.) 

GENERAL PEDIATRIC EMERGENCY MEDICINE 

Splenic sequestration crisis in sickle cell disease (December 2019) 

Splenic sequestration crisis is a potentially life-threatening complication of sickle cell disease 

in which red blood cells pool within the spleen, leading to a rapidly enlarging spleen, an acute 

drop in hemoglobin level, and in some cases hypovolemic shock. A large retrospective cohort 

study from Tunisia involving over 400 children with sickle cell disease has now provided 

information about this complication [14]. At least one episode of splenic sequestration was 

reported in 35 percent of the children, at an average age of four years. Of those who had a first 

episode, recurrence was seen in nearly four-fifths. Predictors of splenic sequestration included 

splenomegaly and an absolute reticulocyte count ≥300,000/microL. Regular transfusions did 

not decrease the risk. Parents and clinicians should maintain a high index of suspicion for this 

complication and should intervene quickly when it occurs. (See "Overview of the clinical 

manifestations of sickle cell disease", section on 'Splenic sequestration crisis' and "Overview 

of the management and prognosis of sickle cell disease", section on 'Splenic and hepatic 

sequestration'.) 

CSF analysis in well-appearing young febrile infants with UTIs (October 2019) 

The need to perform a lumbar puncture to obtain cerebrospinal fluid (CSF) for analysis in 

otherwise low-risk, well-appearing febrile infants with urinary tract infections (UTIs) has been 

questioned. In a systematic review and meta-analysis of nearly 3900 infants 29 to 90 days of 

age (20 observational studies), the pooled prevalence of bacterial meningitis in those infants 

with UTIs was 0.25 percent [15]. Sterile CSF pleocytosis was variably reported (in up to 29 

percent of patients with UTIs), leading to unnecessary additional antibiotic coverage for 

suspected meningitis pending culture results. These findings support avoiding lumbar puncture 

in otherwise low-risk, well-appearing febrile young infants 29 to 90 days of age with UTIs. 

(See "Febrile infant (younger than 90 days of age): Outpatient evaluation", section on 'Infants 

29 to 60 days of age'.) 

Screening evaluation for higher-risk infants after a brief resolved unexplained event (October 

2019) 

Infants who present with a brief resolved unexplained event (BRUE) and low-risk 

characteristics (table 2) require minimal evaluation other than a focused history and physical 

examination. For infants with BRUE who do not meet low-risk criteria, a new review provides 

a reasonable, though not yet validated, framework to guide evaluation and management 

(algorithm 1) [16]. Key elements include pulse oximetry monitoring, electrocardiogram, 

respiratory virus testing panel, and selected blood chemistry testing for all infants. Patients with 

suggestive findings should also be screened for pertussis infection, child maltreatment, or 

feeding disorder. (See "Acute events in infancy including brief resolved unexplained event 

(BRUE)", section on 'Initial screening evaluation'.) 
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Prednisolone for mild croup (September 2019) 

Glucocorticoid therapy is a standard part of croup management, and dexamethasone is the 

agent most commonly used in emergency department and inpatient settings. Whether 

prednisolone, more widely available in outpatient settings, is equally effective is uncertain, and 

earlier trials have reported higher rates of return visits for children treated with prednisolone. 

In a recent randomized trial involving >1200 children with mild croup, symptom improvement 

was similar in patients treated with a single dose of oral prednisolone or dexamethasone and 

an increased risk of symptom recurrence with prednisolone was not detected [17]. Based on 

these findings, either agent is acceptable for treatment of mild croup. For children with 

moderate to severe croup, we continue to suggest dexamethasone. (See "Management of 

croup", section on 'Agents'.) 

PEDIATRIC RESUSCITATION 

2019 AHA update on pediatric advanced life support (December 2019) 

The 2019 American Heart Association focused update on pediatric advanced life support 

provides evidence review and treatment recommendations for the use of extracorporeal 

membrane oxygenation (ECMO) with CPR (ECPR) and targeted temperature management 

after resuscitation [18]. According to the update, use of ECPR in settings with existing ECMO 

protocols, expertise, and equipment may be beneficial for selected patients for whom 

conventional CPR is ineffective after in-hospital cardiac arrest. In addition, for infants and 

children who remain comatose after resuscitation from in- or out-of-hospital cardiac arrest, it 

is reasonable to provide five days of normothermia (temperature 36 to 37.5°C), or to provide 

two days of therapeutic hypothermia (targeted temperature range 32 to 34°C) followed by three 

days of continuous normothermia. (See "Pediatric advanced life support (PALS)", section on 

'Extracorporeal membrane oxygenation (ECMO) with CPR' and "Pediatric advanced life 

support (PALS)", section on 'Targeted temperature management'.) 

Survival after CPR in hospitalized children (November 2019) 

In a new "Get With The Guidelines-Resuscitation" United States registry report of 13,000 

hospitalized children who received cardiopulmonary resuscitation (CPR) between 2000 and 

2018, survival to hospital discharge increased over time for both pulseless arrests (19 to 38 

percent) and non-pulseless events (57 to 66 percent) [19]. Survival from pulseless arrests 

appeared to plateau after 2010. These findings confirm prior results and emphasize that 

outcomes are better when critically ill hospitalized children receive resuscitation before cardiac 

arrest occurs. (See "Pediatric basic life support for health care providers", section on 

'Epidemiology and survival'.) 

PROCEDURES 

Opioid analgesia and adverse events during procedural sedation in children (February 2020) 

In children undergoing moderate to severely painful procedures, intravenous opioids (eg, 

fentanyl or morphine) are frequently used for pain control prior to sedation. In a prospective, 

multicenter observational study of almost 6,300 children undergoing sedation for painful 

procedures (primarily fracture reductions) in the emergency department, opioid administration 

prior to the procedure versus no opioid analgesia was associated with an increased risk of 
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oxygen desaturation (9 versus 4 percent), vomiting (7 versus 5 percent), and need for positive 

pressure ventilation (1.5 versus 0.9 percent) [20]. These risks were greatest when opioid 

analgesia was administered closer to the time of sedation. These findings confirm the increased 

risk for adverse events during procedural sedation for children who also receive intravenous 

opioids for pain control; clinicians should anticipate and be prepared to handle these adverse 

events and, when possible, avoid opioid administration just prior to sedation. (See "Selection 

of medications for pediatric procedural sedation outside of the operating room", section on 

'Moderately or severely painful procedures'.) 

Bedside ultrasonography for detection of skin abscess in adults (October 2019) 

Bedside ultrasonography (US) has demonstrated high diagnostic accuracy for patients 

presenting to the emergency department (ED) with skin and soft tissue infections in prior 

studies, but whether it leads to change in management, compared to clinical evaluation alone, 

is unclear. In a multicenter observational study of over 1200 adults presenting to an ED with 

skin and soft tissue infections, bedside US changed management in approximately 1 percent of 

over 750 individuals when clinicians were certain about the presence (or absence) of an abscess 

and in 24 percent of 105 individuals when clinicians were uncertain [21]. Changes made based 

upon US findings were appropriate in 77 percent of patients when clinical diagnostic certainty 

was present and in 84 percent of patients when it was not. These findings suggest that US is 

primarily useful when the clinical diagnosis is uncertain and we recommend its use for these 

patients whenever equipment and personnel are available. We also suggest that US be used for 

all patients undergoing incision and drainage of an abscess, whenever possible. (See 

"Technique of incision and drainage for skin abscess", section on 'Evaluation with bedside 

ultrasonography'.) 

TOXICOLOGY 

Toxicity of bupropion overdose in adolescents (October 2019) 

Although serotonin-specific reuptake inhibitors (SSRIs) are used most often to treat pediatric 

depression, bupropion is frequently prescribed off-label for this purpose. In a retrospective 

review of cases from the United States National Poison Data System that involved suicide 

attempts by adolescents who ingested SSRIs or bupropion, bupropion was implicated in all 

eight deaths and was associated with significantly higher rates of cardiopulmonary 

resuscitation, endotracheal intubation, hemodynamic support with vasopressors, and treatment 

for seizures [22]. These findings suggest that bupropion is more likely than SSRIs to cause 

significant morbidity and mortality following overdose; emergency clinicians should be aware 

of the greater potential for seizures following bupropion overdose and, given that seizures may 

be delayed, take necessary steps to ensure appropriate monitoring and supportive care. (See 

"Acute poisoning from atypical (non-SSRI) antidepressants, including serotonin-

norepinephrine reuptake inhibitors (SNRIs)", section on 'Bupropion'.) 

Serious neurologic events and e-cigarette use by youth and young adults (August 2019) 

Since 2010, e-cigarette exposures (ingestion, dermal, inhalational, and ocular) have become an 

important cause of nicotine poisoning among children, but toxic exposures in adolescents and 

adults have been rare. The US Food and Drug Administration has now announced 120 reports 

of seizures or other serious neurologic symptoms, such as tremor or fainting, in youth and 

young adults who have used e-cigarettes and is investigating a potential association [23]. The 
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agency requests that health care providers report detailed information about any cases of 

seizures or other neurologic events following e-cigarette use or exposure. (See "Toxic plant 

ingestions and nicotine poisoning in children: Management", section on 'Electronic cigarettes'.) 

TRAUMA 

Tranexamic acid for adults with acute traumatic brain injury (December 2019) 

Whether the antifibrolytic agent tranexamic acid benefits patients with acute traumatic brain 

injury (TBI) was previously uncertain. In the CRASH-3 trial, which included over 9000 adults 

presenting within three hours of TBI with a Glasgow Coma Scale (GCS) <13 or any evidence 

of intracranial bleeding on CT scan, those receiving tranexamic acid had a nonsignificantly 

lower rate of death related to head injury compared with placebo (18.5 versus 19.8 percent) 

[24]. However, this difference was statistically significant when patients with unreactive pupils 

were excluded (11.5 versus 13.2 percent) and in the subgroup of patients with mild to moderate 

TBI (5.8 versus 7.5 percent). Adverse events were similar between groups, including the rate 

of vaso-occlusive events. Based on these results, we now recommend tranexamic acid in 

patients with moderate TBI presenting within three hours of injury. Tranexamic acid may also 

be reasonable in other patient groups, such as those with severe TBI and reactive pupils or 

those with mild TBI (GCS >12) and intracranial bleeding, but a benefit is less certain in these 

patients. (See "Management of acute moderate and severe traumatic brain injury", section on 

'Antifibrinolytic therapy'.) 

Bedside ultrasonography for diagnosis of traumatic eye injuries in adults (October 2019) 

Bedside ultrasonography (US) has been shown to provide rapid diagnosis of traumatic 

abdominal and chest injuries in adults. In a single-center observational study of over 200 

patients with traumatic eye injuries, bedside US by an emergency physician had high sensitivity 

and specificity for the diagnosis of globe rupture, lens dislocation, retrobulbar hematoma, and 

vitreous hemorrhage [25]. When performed by properly trained emergency physicians, bedside 

US in adults may provide rapid detection of serious eye injuries; computed tomography (CT) 

and examination by an ophthalmologist are still required to confirm US findings. (See 

"Approach to eye injuries in the emergency department", section on 'Diagnostic imaging'.) 
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