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Tranexamic acid in patients undergoing coronary-artery surgery. N Engl J Med 2016 Oct 
23. [Epub ahead of print.]

The risk–benefit balance of using tranexamic acid in cardiac surgical patients remains unclear. While tranexamic 
acid reduces the risk of bleeding among patients undergoing cardiac surgery, there are concerns that it may 
have prothrombotic and proconvulsant effects. In a trial with a 2-by-2 factorial design, patients scheduled 
to undergo coronary-artery surgery and at risk for perioperative complications were randomly allocated to 
receive aspirin or placebo and tranexamic acid or placebo. The results of the tranexamic acid comparison 
are reported here. The primary outcome was a composite of death and thrombotic complications (nonfatal 
myocardial infarction, stroke, pulmonary embolism, renal failure, or bowel infarction) within 30 days after surgery. 

Four thousand six hundred thirty-one patients underwent surgery and had available outcome data. A primary outcome event occurred 
in 386 patients (16.7%) in the tranexamic acid group and in 420 patients (18.1%) in the placebo group (relative risk, 0.92; 95% CI, 0.81 
to 1.05; P = 0.22). Major intraoperative bleeding and transfusion rates during hospitalization were significantly lower in the tranexamic 
acid group, while the incidence of seizures was greater in the tranexamic group. (Summary: J. Mantz. Image: J. P. Rathmell.)

Take home message: Among patients undergoing coronary-artery surgery, tranexamic acid was associated with a lower risk of bleed-
ing and a higher risk of seizures than placebo, without a higher risk of death or thrombotic complications within 30 days after surgery.

Safety and efficacy of vertebroplasty for acute painful osteoporotic fractures (VAPOUR):  
A multicentre, randomised, double-blind, placebo-controlled trial. Lancet 2016; 388:1408–16.

Vertebroplasty is a common, minimally invasive technique aimed at reducing pain by stabilizing acute ver-
tebral fractures associated with osteoporosis. The effectiveness of vertebroplasty for acute osteoporotic 
spinal fractures was evaluated in this multicenter, randomized, double-blind, placebo-controlled trial including 
120 patients in four hospitals in Australia. Vertebroplasty was done with the adequate vertebral fill technique 
and compared with a sham, simulated vertebroplasty. The primary outcome was the proportion of patients 
with Numeric Rating Scale (NRS) pain below 4/10 at 14 days postintervention. Twenty-four (44%) patients in 
the vertebroplasty group and 12 (21%) in the control group had an NRS pain score below 4/10 at 14 days 

(between-group difference, 23 percentage points; 95% CI, 6 to 39; P = 0.011). Three patients in each group died from causes judged 
unrelated to the procedure. There were two serious adverse events in each group, related to the procedure (vertebroplasty group) 
and the fracture (control group). (Summary: J. Mantz. Image: R. V. Chandra, Monash University.)

Take home message: Vertebroplasty is superior to placebo intervention for pain reduction in patients with acute osteoporotic spinal fractures 
of less than 6 weeks in duration; this small study adds more uncertainty to the vast and growing literature on this controversial treatment.

Association of anesthesia and surgery during childhood with long-term academic  
performance. JAMA Pediatr 2016 Nov 7. [Epub ahead of print.]

This study examines the impact of anesthesia in childhood on academic performance, adding uncertainty 
to the findings reported in numerous negative trials on this topic. This large cohort study included 33,514 
patients exposed to anesthesia and surgery before the age of four and 159,619 unexposed children in whom 
long-term academic and cognitive performance indexed by school grades at age 16 yr and IQ test scores 
at military conscription was evaluated and the association of cognitive decline with exposure was measured. 
The analysis included adjustment to the main confounders. Exposure before age 4 yr was associated with 
a mean difference of 0.41% (95% CI, 0.12 to 0.70) lower school grades and 0.97% (95% CI, 0.15 to 1.78) 

lower IQ test scores. (Selection: E. Kharasch. Summary: J. Mantz. Image: S. Suresh, Northwestern University.)
Take home message: In this cohort study, long-term cognitive performance was minimally affected by exposure to anesthesia and 

surgery before the age of four.

Effect of hydrocortisone on development of shock among patients with severe sepsis:  
The HYPRESS randomized clinical trial. JAMA 2016; 316:1775–85.

The potential benefit of corticosteroids in the treatment of septic shock remains controversial more than 20 
yr after the effectiveness of this treatment was first examined. In this randomized clinical trial, patients with 
severe sepsis were randomly allocated 1:1 to receive either a continuous infusion of 200 mg hydrocortisone 
for 5 days followed by dose tapering until day 11 (n = 190) or to placebo (n = 190). The primary outcome 
was development of septic shock within 14 days. Septic shock occurred in 36 of 170 patients (21.2%) in 
the hydrocortisone group and 39 of 170 patients (22.9%) in the placebo group (difference, –1.8%; 95% CI, 
–10.7 to 7.2; P = 0.70). No significant difference between groups was observed for secondary outcomes. 

(Summary: J. Mantz. Image: J. P. Rathmell.)
Take home message: The results from this trial do not support the use of corticosteroids in patients with severe sepsis, adding another nega-

tive trial to a growing list reporting no benefit to their use.
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411Innate Immune Dysfunction in
Trauma Patients: From
Pathophysiology to Treatment
(Clinical Concepts and
Commentary)
Recent insights into posttraumatic immune dysfunction
have defined new targets for immunointervention that
hold promise for improving outcomes in such critically ill
patients.

271High Intraoperative Inspired
Oxygen Does Not Increase
Postoperative Supplemental
Oxygen Requirements
High inspired oxygen may be reasonable in lower risk
surgery to improve wound oxygenation.

347Accuracy of Ultrasound-guided
Nerve Blocks of the Cervical
Zygapophysial Joints
Ultrasound imaging was an accurate technique for cervi-
cal zygapophysial joint nerve blocks in volunteers. See the
accompanying Editorial View on page 236.

353Estimation of the Contribution
of Norketamine to Ketamine-
induced Acute Pain Relief and
Neurocognitive Impairment in
Healthy Volunteers
Norketamine has an effect opposite to that of ketamine
on pain relief.

399Severe Emergence Agitation
after Myringotomy in a 3-yr-old
Child (Case Scenario)
Emergence agitation, the associated risk factors, and its
prevention and treatment are discussed.

243Factors Affecting Admission to Anesthesiology
Residency in the United States: Choosing the Future of
Our Specialty

The proportion of anesthesiology residents from U.S. medical schools has more than dou-
bled since 1995. This retrospective cohort study evaluated the 2010 and 2011 residency
applicants to determine the
factors associated with a suc-
cessful admission to resi-
dency training programs.
The sample represented 58%
of the total national applicant
pool; 66% of the applicants
successfully matched to anes-
thesiology.Theoddsforasuc-
cessful match were higher for
applicants from U.S. medical
schools, those with United
States Medical Licensing
Examination scores greater
than 210, younger appli-
cants, and females. Prior
graduate education or peer-
reviewed publications did not offer any advantage. This study suggests the potential for age
and gender bias in the selection process. See the accompanying Editorial View on page 230.

302What Factors Affect Intrapartum Maternal Temperature?
A Prospective Cohort Study: Maternal Intrapartum
Temperature

The cause of rises in intrapartum maternal temperature is not known. In this prospective
study of 81 women scheduled for labor induction, hourly oral temperatures were recorded
and analyzed based on race, body mass index, duration of labor, and time to epidural.
Overall, temperature rose in a significant linear trend over time. Positive temperature trends
were associated with significantly longer time from membrane rupture to delivery and higher
body mass index. Temperature slopes did not differ before compared with after epidural
analgesia. This study suggests that epidural analgesia alone does not increase the risk of high
temperatures in intrapartum women.

321Postoperative QT Interval Prolongation in Patients
Undergoing Noncardiac Surgery under General
Anesthesia

Electrocardiograms (ECG) can identify abnormal cardiac repolarization by observation of a
prolonged QT interval. QT interval prolongation is often caused by drugs and can result in
sudden cardiac death. In this ancillary study to the Vitamins in Nitrous Oxide trial, serial
postoperative 12-lead ECG were obtained from 469 patients undergoing major noncardiac
surgery under general anesthesia. Eighty percent of patients experienced a significant QT
interval prolongation, and approximately half had increases greater than 440 ms at the end of
surgery. One patient developed torsade de pointes. Drugs associated with prolonged QT
interval included isoflurane, methadone, ketorolac, cefoxitin, zosyn, unasyn, epinephrine,
ephedrine, and calcium. Although the exact cause of the association between perioperatively
administered drugs and QT interval prolongation is not known, further study is warranted to
determine the clinical relevance.
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Effect of conservative vs. conventional oxygen therapy on mortality among patients 
in an intensive care unit: The Oxygen-ICU randomized clinical trial. JAMA 2016; 
316:1583–9.

Despite the common practice of administering supplemental oxygen to critically ill patients, the optimal 
target for Pao2 has not been defined. Profound hypoxia is clearly deleterious, but hyperoxia may also cause 
harm through lung injury and other causes. To address this issue, the authors randomized adults admitted 
to the intensive care unit who were expected to stay at least 72 h to a targeted oxygenation group (Pao2 
between 70 and 100 mmHg) or a standard practice group allowing Pao2 values up to 150 mmHg. The study 
was stopped after enrollment of 434 of a targeted 660 patients due to the results of an interim analysis. 

Analysis of this dataset revealed a lower intensive care unit mortality (primary outcome: absolute risk reduction, 0.086; 95% CI, 0.017 
to 0.150; P = 0.01) and improved secondary outcomes in terms of shock, liver failure, and bacteremia among the more conservatively 
treated patients. (Summary: D. Clark. Image: J. P. Rathmell.)

Take home message: While not conclusive, these results suggest that supplementing oxygen to the point of moderate hyperoxia may 
not be entirely benign in critically ill patients.

Association between tracheal intubation during pediatric in-hospital cardiac arrest and 
survival. JAMA 2016; 316:1786–97.

Tracheal intubation is common during pediatric in-hospital cardiac arrest although the relationship between 
intubation during cardiac arrest and outcomes is unknown. This observational study of data from U.S. hospi-
tals in the Get With The Guidelines–Resuscitation registry included pediatric patients (less than 18 yr) with 
in-hospital cardiac arrest between January 2000 and December 2014. The primary outcome was survival to 
hospital discharge. Secondary outcomes included return of spontaneous circulation and neurologic outcome. 
Of the 2,294 included patients, 1,555 (68%) were intubated during the cardiac arrest. In the propensity 
score–matched cohort (n = 2,270), survival was lower in those intubated compared with those not intubated 

(411/1,135 [36%] vs. 460/1,135 [41%]; risk ratio, 0.89 [95% CI, 0.81 to 0.99]; P = 0.03). No difference was observed in secondary 
outcomes between intubated and nonintubated patients. (Summary: J. Mantz. Image: J. P. Rathmell.)

Take home message: Among pediatric patients with in-hospital cardiac arrest, tracheal intubation during cardiac arrest compared with 
no intubation was associated with decreased survival to hospital discharge.

Buprenorphine implants (Probuphine) for opioid dependence. JAMA 2016; 316:1820–1.

The Food and Drug Administration has approved subdermal implants of the partial opioid agonist buprenor-
phine (Probuphine—Titan) for maintenance treatment of opioid dependence in patients stabilized on low to 
moderate doses of transmucosal buprenorphine. Probuphine was designed to provide continuous low levels 
of buprenorphine for 6 months and to safeguard against illicit use of the drug. This paper briefly reviews 
the pharmacology and therapeutic uses of Probuphine. Probuphine may provide more consistent dosing for 
opioid-dependent patients stabilized on low to moderate doses of transmucosal buprenorphine. The implants 
also provide an additional safeguard against illicit use of buprenorphine, but they are much more expensive 
than oral transmucosal buprenorphine, which is similarly effective. (Summary: J. Mantz. Image: J. P. Rathmell.)

Take home message: This paper summarizes the pharmacological and therapeutic characteristics of recently Food and Drug 
Administration–approved buprenorphine implants for opioid dependence.

Improving learner handovers in medical education. Acad Med 2016 Nov 1. [Epub ahead 
of print.]

A handover in clinical medicine is a potentially vulnerable period that may result in patient harm. The same 
appears to be true in medical education. Specifically, communication failures between medical school and 
residencies may represent a missed opportunity to identify clinical or professional deficiencies in trainees 
that may have an impact on the trainee, the patient, and the program that accepts them. This paper identi-
fies a significant issue in medical education. It suggests that the absence of agreed-upon outcomes and 
assessments and lack of standardized ways to communicate learner deficiencies may explain these poor 
learner handovers. The authors propose a handover process that mirrors a clinical handover called the 

CLASS model. This model would involve a comprehensive system that includes standardized assessments and interventions by 
medical school deans, program directors, and possibly coaches. This process would be carried from medical school to residency 
and then from residency to fellowship. It is the hope that, like patient care handovers, augmented learner handovers will ultimately 
improve training and patient care. (Summary: F. Cladis. Image: J. P. Rathmell.)

Take home message: The authors propose using a learner handover process to improve the current learner handover situation.
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