The 2018 ATLS Guidelines: “What’s New”?

The Advanced Trauma Life Support (ATLS) program was started forty years ago.  This lecture will not discuss the approach advocated in this program or debate the merits of emergency physicians having ATLS certification. However, it will describe some of the changes introduced in the 2018 ATLS 10th edition and the evidence behind some of the changes. 

Some participants may not be familiar with the story of how ATLS got started. In 1976, orthopedic surgeon James K. Styner crashed his small plane into a corn field in rural Nebraska. His wife died on impact and three out of his four children were critically injured. 

A passing car was flagged down and took his family to the local rural hospital only to find it was closed. The local doctor was called in and the hospital opened to treat Dr. Styner’s family. He was not impressed with the care they received and stated:  "When I can provide better care in the field with limited resources than what my children and I received at the primary care facility, there is something wrong with the system and the system has to be changed.”

It was this event that motivated Dr. Styner to produce the initial ATLS course in 1978.  The American College of Surgeons Committee on Trauma adopted the ATLS program in 1980. Since then, the course has spread around the world to more than 80 countries and taught more than a million doctors. 

One overall big change in the 10th edition of ATLS is a greater emphasis on teamwork. Each chapter has a section discussing teamwork. 

INITIAL ASSESSMENT: 

It used to be a bolus of one to two liters of crystalloid. The new recommendation is to give one liter of crystalloid only and then move to blood quickly in non-responders. In pediatric patients <40 kg the bolus is 20ml/kg.

A prospective observational study done at a Level I Trauma Center looked at over 3,000 trauma patients who received crystalloid in the ED. Fluid volume was found to be an independent risk factor for mortality. This was an association only and not causation but suggests that excessive fluid resuscitation with crystalloid should be avoided. 

1.
Emergency department crystalloid resuscitation of 1.5 L or more is associated with increased mortality in elderly and nonelderly trauma patients Ley, E.J., et al, J Trauma. 2011 Feb;70(2):398-400.
BACKGROUND:  Recent evidence suggests a survival advantage in trauma patients who receive controlled or hypotensive resuscitation volumes. This study examines the threshold crystalloid volume that is an independent risk factor for mortality after trauma. METHODS: This study analyzed prospectively collected data from a Level I Trauma Center between January 2000 and December 2008. Demographics and outcomes were compared in elderly (≥70 years) and nonelderly (<70 years) trauma patients who received crystalloid fluid in the emergency department (ED) to determine a threshold volume that was an independent predictor for mortality. RESULTS: A total of 3,137 patients who received crystalloid resuscitation in the ED were compared. Overall mortality was 5.2%. Mortality among the elderly population was 17.3% (41 deaths), whereas mortality in the nonelderly population was 4% (116 deaths). After multivariate logistic regression analysis, fluid volumes of 1.5 L or more were significantly associated with mortality in both elderly (odds ratio [OR]: 2.89, confidence interval [CI] [1.13-7.41], p=0.027) and nonelderly patients (OR: 2.09, CI [1.31-3.33], p=0.002). Fluid volumes up to 1 L were not associated with significantly increased mortality. At 3 L, mortality was especially pronounced in the elderly (OR: 8.61, CI [1.55-47.75] p=0.014), when compared with the nonelderly (OR=2.69, CI [1.53-4.73], p=0.0006). CONCLUSION: ED volume replacement of 1.5 L or more was an independent risk factor for mortality. High-volume resuscitations were associated with high-mortality particularly in the elderly trauma patient. Our finding supports the notion that excessive fluid resuscitation should be avoided in the ED and when required, operative intervention or intensive care admission should be considered.
The new edition emphasizes the early treatment with tranexamic acid (TXA) based on the CRASH-2 study. This large trial demonstrated that if TXA was given within three hours there was a 1.3% absolute reduction in death due to bleeding. The recommendation is that TXA should be administered within three hours of injury as a 10-minute infusion. If given in the pre-hospital setting, a 1gm infusion of TXA over 8 hours should be given in the hospital.
2.
THE IMPORTANCE OF EARLY TREATMENT WITH TRANEXAMIC ACID IN BLEEDING TRAUMA PATIENTS: AN EXPLORATORY ANALYSIS OF THE CRASH-2 RANDOMISED CONTROLLED TRIAL The CRASH-2 Collaborators, et al, Lancet 377:1096, March 26, 2011

BACKGROUND: In the CRASH-2 trial tranexamic acid (TA), which inhibits fibrinolysis, reduced overall mortality in trauma patients with significant hemorrhage. Mortality from bleeding was not assessed.  METHODS: CRASH-2 was a multinational randomized, controlled trial involving 20,211 adult trauma patients with, or at risk for, significant hemorrhage who were randomized within eight hours of injury to either TA (1g over 10 min, then 1g infused over 8 hours) (n=10,096) or placebo (n=10,115). These authors reanalyzed the CRASH-2 data to examine the effect of TA on death from bleeding as it related to time to treatment, type of injury, severity of hemorrhage (as measured by systolic blood pressure [SBP]), and Glasgow Coma Scale (GCS) score. RESULTS: The authors analyzed 10,060 and 10,067 of the patients randomized to TA and placebo, respectively. Of the 3076 deaths from all causes, 1063 (35%) were due to bleeding. Patients given TA within one hour of injury had a mortality rate from bleeding of 5.3% vs. 7.7% in controls (relative risk [RR] 0.68, 95% CI, 0.57-0.82; p<0.0001). TXA treatment from one to three hours also reduced mortality from bleeding (4.8% vs. 6.1%; RR 0.79, 0.64-0.97; p=0.03), but treatment more than three hours after injury increased risk of death from bleeding (4.4% vs. 3.1%; RR 1.44, 1.12-1.84; p=0.004), but did not affect overall mortality. The effect of TA on death from bleeding did not vary with SBP, injury type, or GCS score. TA had no effect on the risk of non-bleeding deaths.  CONCLUSIONS: The authors emphasize the importance of early administration of tranexamic acid in bleeding trauma patients, and the fact that its use several hours after injury may be harmful. 13 references (crash@lshtm.ac.uk - no reprints) 8/11 - #40

Imaging studies can be avoided in patients who meet The National Emergency X-Radiography Utilization Study (NEXUS) Low-Risk Criteria (NLC) or Canadian C-Spine Rule (CCR). Here is just one paper on the CCR demonstrating that the implementation of this clinical decision instrument can decrease c-spine imaging in blunt trauma patients without adverse consequences. This was a study done by Dr. Ian Stiell, the researcher responsible for many clinical decision instruments. His team showed that increasing the use of the CCR will decrease c-spine imaging of blunt trauma patients without adverse consequences. 

3.
IMPLEMENTATION OF THE CANADIAN C-SPINE RULE: PROSPECTIVE 12 CENTRE CLUSTER RANDOMISED TRIAL Stiell, I.G., et al, Br Med J 339:b4146, October 29, 2009 

BACKGROUND: Despite availability of imaging guidelines, studies to identify c-spine injury are often routinely performed in trauma patients. It has been reported that more than 98% of c-spine radiographs obtained for this purpose are negative. METHODS: The authors, coordinated at the University of Ottawa, examined the effect of an intervention to promote implementation of the Canadian c-spine rule. Rates of c-spine imaging for alert and stable patients sustaining blunt trauma to the head or neck were assessed during twelve months before and twelve months after randomization to an intervention group (six EDs) or to a control group (six EDs). The intervention consisted of education, distribution of printed material, and a requirement to check the c-spine rule or provide an explanation for overriding the rule at the time that imaging studies were ordered. No intervention was implemented at the control EDs.  RESULTS: At the intervention hospitals, 61.7% of 3,267 patients were imaged during the twelve months prior to the intervention compared with 53.3% of 3,628 patients during the twelve months after implementation, representing an absolute 8.4% reduction. At the control hospitals, c-spine imaging was performed in 52.8% of 2,413 patients during the former period and in 58.9% of 2,516 patients during the latter period, representing an absolute 6.1% increase. Differences in the change in c-spine imaging in the intervention and control EDs were statistically significant (p<0.001). There were no missed fractures or serious adverse outcomes at any of the study hospitals. CONCLUSIONS: The authors suggest that their intervention to increase use of the Canadian c-spine rule will result in a decrease in c-spine imaging of blunt trauma patients without adverse consequences. 38 ref. (istiell@ohri.ca - no reprints) 3/10 - #30

AIRWAY AND VENTILATION

The term rapid sequence intubation (RSI) has been changed to drug assisted intubation. 

Video-laryngoscopy (VL) is also discussed in the new edition. There have been many papers covered in EMA on VL. One more recent paper was a small study comparing C-MAC to the GlideScope in patients with c-spine disorders and immobilization. It showed an excellent view was achieved with both the C-MAC and the GlideScope in adults with cervical spine pathology undergoing tracheal intubation under C-spine immobilization, but initial intubation attempts were more often successful in patients randomized to the GlideScope group. 
4.
COMPARISON OF THE C-MAC AND GLIDESCOPE VIDEOLARYNGOSCOPES IN PATIENTS WITH CERVICAL SPINE DISORDERS AND IMMOBILISATION Bruck, S., et al, Anaesthesia 70(2):160, February 2015. 
BACKGROUND: Direct laryngoscopy and intubation can be challenging in patients with in-line neck stabilization. Videolaryngoscopy can facilitate this process, but no studies have compared two commonly employed videolaryngoscopes in patients with cervical spine pathology. METHODS: In this German study, 56 ASA class I-III adults (mean age 57-58) undergoing elective C-spine surgery were randomized to intubation with the C-MAC or GlideScope videolaryngoscope. Only patients with stable cervical spines were included in the study. C-spine disorders included herniated disc, cervical stenosis and cervical mass. Intubation was performed with manual in-line stabilization to prevent movement of the head or neck during the process. RESULTS: There was no significant difference between the groups in baseline characteristics, including the Cormack-Lehane view. The total intubation time was 23 seconds in patients randomized to the GlideScope and 35 seconds in the C-MAC group (p=0.05), and the rate of first attempt failures was 7% vs. 42% (p=0.002). Patients randomized to the C-MAC more often required additional external maneuvers to achieve intubation (11/26 vs. 5/30 in the GlideScope group, p=0.04). There was no significant difference between the groups in post-extubation complications.  CONCLUSIONS: In this small study, an excellent view was achieved with both the C-MAC and the GlideScope in adults with cervical spine pathology undergoing tracheal intubation under C-spine immobilization, but initial intubation attempts were more often successful in patients randomized to the GlideScope group. 24 references (simone.brueck@uniklinik-ulm.de – no reprints) 7/15 - #29

SHOCK

Updated shock classification table to include blood products and base deficit.

	Parameter
	Class I
	Class II (Mild)
	Class III (Moderate)
	Class IV (Severe)

	Approximate Blood Loss
	<15%
	15-30%
	31-40%
	>40%

	Base Deficit
	0 to -2mEq/L
	-2 to -6mEq/L
	-6 to -10mEq/L
	-10mEq/L or less

	Need for Blood Products
	Monitor
	Possible
	Yes
	Massive Transfusion


The recommendation is early administration of balanced blood products (RBCs, plasma and platelets) for Class III-IV shock. 

Massive transfusion is defined as >10 units of packed RBCs within the first 24 hours of admission or more than four units in one hour. Balanced blood products are also referred to as hemostatic or damage control resuscitation. It means giving packed RBCs, plasma and platelets in a balanced ratio. 

Dr. Holcomb has done much of the world research on this and published the PROMITT and PROPPR trials. The PROPPR trial was an RCT looking at two different ratios used for transfusions in trauma patients. It showed a 1:1:1 transfusion strategy is a reasonable approach to adult patients who require a massive transfusion and seems to achieve more hemostasis and less death from exsanguination at 24 hours without increased complications.

5.
TRANSFUSION OF PLASMA, PLATELETS, AND RED BLOOD CELLS IN A 1:1:1 VS. A 1:1:2 RATIO AND MORTALITY IN PATIENTS WITH SEVERE TRAUMA: THE PROPPR RANDOMIZED CLINICAL TRIAL Holcomb, J.B., et al, JAMA 313(5):471, February 3, 2015

BACKGROUND: The PROMMTT study showed that the most commonly used blood product ratios for damage control resuscitation in hemorrhaging trauma patients were 1:1:1 or 1:1:2. METHODS: The Pragmatic, Randomized Optimal Platelet and Plasma Ratios (PROPPR) trial, coordinated at the University of Texas Health Science Center, compared outcomes with two commonly used plasma-platelet-RBC transfusion ratios in 680 patients requiring the highest level trauma activation who were treated at twelve level 1 North American trauma centers. Patients were randomized to a transfusion ratio of 1:1:1 or 1:1:2 and followed for the primary outcome of mortality at 24 hours and 30 days. RESULTS: The median Injury Severity Score was 26 in both groups, and 87% of the patients fulfilled criteria for severe bleeding. There was no significant difference between the groups in overall mortality at 24 hours (12.7% in the 1:1:1 ratio group and 17.0% in the 1:1:2 ratio group) or at 30 days (22.4% vs. 26.1%). Most of the early deaths were attributed to exsanguination (9.2% in the 1:1:1 group vs. 14.6%). More patients achieved hemostasis in the 1:1:1 group (86.1% vs. 78.1%). There was no significant difference between the groups in the incidence of 23 complication types occurring during the initial 30 days after injury, including acute respiratory distress syndrome, multiple organ failure, venous thromboembolism, sepsis, and transfusion-related complications. CONCLUSIONS: In view of results relating to achievement of hemostasis and early death due to exsanguination, the authors suggest initial use of the 1:1:1 transfusion ratio in severely injured patients with major bleeding. 61 references (john.holcomb@uth.tmc.edu – no reprints) 6/15 - #7

THORACIC TRAUMA

There has been a change in location suggested for needle decompressions in tension pneumothorax. The new recommendation is to place the needle in the 5th intercostal space, slightly anterior to the mid-axillary line for adults.  The recommendation is still the 2nd intercostal space, midclavicular line for pediatric trauma patients. 

A cadaver study by Dr. Inaba and colleagues used a standard 14-gauge 5-cm needle in 20 subjects. Needle thoracostomy was successfully placed in 100% of attempts at the 5th intercostal space but in less than 60% at the traditional 2nd intercostal space. On average, the chest wall was 1 cm thinner at the 2nd intercostal position and may improve successful needle placement. 
6.
Optimal positioning for emergent needle thoracostomy: a cadaver-based study Inaba, K., et al, 2011 Nov;71(5):1099-103; discussion 1103. 
BACKGROUND: Needle thoracostomy is an emergent procedure designed to relieve tension pneumothorax. High failure rates because of the needle not penetrating into the thoracic cavity have been reported. Advanced Trauma Life Support guidelines recommend placement in the second intercostal space, midclavicular line using a 5-cm needle. The purpose of this study was to evaluate placement in the fifth intercostal space, midaxillary line, where tube thoracostomy is routinely performed. We hypothesized that this would result in a higher successful placement rate. METHODS: Twenty randomly selected unpreserved adult cadavers were evaluated. A standard 14-gauge 5-cm needle was placed in both the fifth intercostal space at the midaxillary line and the traditional second intercostal space at the midclavicular line in both the right and left chest walls. The needles were secured and thoracotomy was then performed to assess penetration into the pleural cavity. The right and left sides were analyzed separately acting as their own controls for a total of 80 needles inserted into 20 cadavers. The thickness of the chest wall at the site of penetration was then measured for each entry position. RESULTS: A total of 14 male and 6 female cadavers were studied. Overall, 100% (40 of 40) of needles placed in the fifth intercostal space and 57.5% (23 of 40) of the needles placed in the second intercostal space entered the chest cavity (p < 0.001); right chest: 100% versus 60.0% (p = 0.003) and left chest: 100% versus 55.0% (p = 0.001). Overall, the thickness of the chest wall was 3.5 cm ± 0.9 cm at the fifth intercostal space and 4.5 cm ± 1.1 cm at the second intercostal space (p < 0.001). Both right and left chest wall thicknesses were similar (right, 3.6 cm ± 1.0 cm vs. 4.5 cm ± 1.1 cm, p = 0.007; left, 3.5 ± 0.9 cm vs. 4.4 cm ± 1.1 cm, p = 0.008). CONCLUSIONS: In a cadaveric model, needle thoracostomy was successfully placed in 100% of attempts at the fifth intercostal space but in only 58% at the traditional second intercostal position. On average, the chest wall was 1 cm thinner at this position and may improve successful needle placement. 
The other change in the thoracic section is the use of smaller chest tubes (28-32 French) for hemothorax instead of the larger 36-40 French. Dr. Inaba et al did a prospective observational study of almost 300 patients requiring 353 open chest tube drainages within 12hrs of admission to a Level I trauma center. There was no difference in the efficacy of drainage, rate of complications including retained hemothorax, need for additional tube drainage, or invasive procedures. Furthermore, tube size did not affect the pain felt by patients at the site of insertion. This demonstrates the lack of association between chest tube size and clinically relevant outcomes. 
7.
Does size matter? A prospective analysis of 28-32 versus 36-40 French chest tube size in trauma Inaba, K., et al, J Trauma Acute Care Surg. 2012 Feb;72(2):422-7. 
BACKGROUND: The optimal chest tube size for the drainage of traumatic hemothoraces and pneumothoraces is unknown. The purpose of this study was to compare the efficacy of small versus large chest tubes for use in thoracic trauma. Our hypothesis was that (1) there would be no difference in clinically relevant outcomes including retained hemothoraces, the need for additional tube insertion, and invasive procedures and (2) there would be an increase in pain with the insertion of large versus small tubes. METHODS: This is a prospective, institutional review board-approved observational study. All patients requiring open chest tube drainage within 12 hours of admission (January 2007-January 2010) were identified at a Level I trauma center. Clinical demographic data and outcomes including efficacy of drainage, complications, retained hemothoraces, residual pneumothoraces, need for additional tube insertion, video-assisted thoracoscopy, and thoracotomy were collected and analyzed by tube size. Small chest tubes (28-32 Fr) were compared with large (36-40 Fr). RESULTS: During the study period, a total of 353 chest tubes (small: 186; large: 167) were placed in 293 patients. Of the 275 chest tubes inserted for a hemothorax, 144 were small (52.3%) and 131 were large (47.7%). Both groups were similar in age, gender, and mechanism; however, large tubes were placed more frequently in patients with a Glasgow Coma Scale ≤8, severe head injury, a systolic blood pressure <90 mm Hg, and Injury Severity Score ≤25. The volume of blood drained initially and the total duration of tube placement were similar for both groups (small: 6.3 ± 3.9 days vs. large: 6.2 ± 3.6 days; adjusted (adj.) p = 0.427). After adjustment, no statistically significant difference in tube-related complications, including pneumonia (4.9% vs. 4.6%; adj. p = 0.282), empyema (4.2% vs. 4.6%; adj. p = 0.766), or retained hemothorax (11.8% vs. 10.7%; adj. p = 0.981), was found when comparing small versus large chest tubes. The need for tube reinsertion, image-guided drainage, video-assisted thoracoscopy, and thoracotomy was likewise the same (10.4% vs. 10.7%; adj. p = 0.719). For patients with a pneumothorax requiring chest tube drainage (n = 238), there was no difference in the number of patients with an unresolved pneumothorax (14.0% vs. 13.0%; adj. p = 0.620) or those needing reinsertion of a second chest tube. The mean visual analog pain score was similar for small and large tubes (6.0 ± 3.3 and 6.7 ± 3.0; p = 0.237). CONCLUSIONS: For injured patients with chest trauma, chest tube size did not impact the clinically relevant outcomes tested. There was no difference in the efficacy of drainage, rate of complications including retained hemothorax, need for additional tube drainage, or invasive procedures. Furthermore, tube size did not affect the pain felt by patients at the site of insertion.
Abdominal and Pelvic Trauma

The old surgery joke was that there were only two reasons never to do a digital rectal exam (DRE) in trauma patients. The first reason was they did not have a rectum and the second, you did not have a digit. The DRE has been de-emphasized over the years in part due to the study by Esposito et al from 2005 stating there was no useful additional information obtained with a DRE. 

8.
REASONS TO OMIT DIGITAL RECTAL EXAM IN TRAUMA PATIENTS: NO FINGERS, NO RECTUM, NO USEFUL ADDITIONAL INFORMATION Esposito, T.J., et al, J Trauma 59:1314, December 2005 

BACKGROUND: Although the ATLS course advocates digital rectal examination (DRE) for all trauma patients as part of the secondary survey, the utility of the DRE in this setting has been questioned. The main purpose of the DRE in trauma patients is the identification or exclusion of urethral disruption (in men), spinal cord injury (SCI) and gastrointestinal (GI) bleeding. METHODS: In this study, from Loyola University in Maywood, IL, a surgical resident prospectively recorded a DRE, among other findings, in 512 trauma patients aged 2 months to 102 years (86% blunt trauma). The authors also determined the presence or absence of "other clinical indicators" recorded on data sheets, although neither the term, nor how its presence was determined, are defined. RESULTS: At least one of the index injuries was ultimately diagnosed in 6%, including 17 patients with SCI, 11 with GI bleeding, and 2 with urethral disruption. Results are reported in such a way as to make it impossible to determine precisely the sensitivity and specificity of DRE for one of the index injuries, but its positive predictive value (PPV) is reported as 27%, and its negative predictive value (NPV) as 99%. The PPV and NPV for "other clinical indicators" were apparently very similar, at 24% and 99%, respectively. No injury missed by the other clinical indicators was identified by DRE, which was felt to provide additional pertinent information in only 5% of the patients, and to produce a change in management (generally performance or avoidance of CT scanning and/or proctoscopy) in 4%. CONCLUSIONS: The authors suggest that the DRE can be safely omitted from the secondary survey in trauma patients. 24 ref. (tesposi@lumc.edu) 5/06 - #40

The 10th edition says that palpation of the prostate gland is also no longer recommended for urethral injuries. This is because palpation of the prostate gland is not a reliable sign of urethral injury. 

Blood at the urethral meatus is a strong indicator of a urethral injury. Hematoma or ecchymosis of the scrotum and perineum should also raise the suspicion of urethral injury.  Note that these signs may be absent early on but show up later. 

ATLS says the goals of the DRE are to assess sphincter tone, rectal mucosal integrity and to identify any palpable fractures of the pelvis. 

The citation used to support the recommendation of not relying on palpation of the prostate gland is from a study in 2013. The authors looked at 100 patients who had a DRE and found the criteria of a “nonpalpable” prostate had a high false-positive rate. 
9.
The value of digital rectal examination in assessing for pelvic fracture-associated urethral injury: what defines a high-riding or nonpalpable prostate? Johnson, M.H., et al, J Trauma Acute Care Surg. 2013 Nov;75(5):913-5.

BACKGROUND: The Advanced Trauma Life Support Manual (8th ed.) recommend a digital rectal examination (DRE) as part of the initial evaluation of all trauma patients. A "high-riding" or "nonpalpable" prostate is a contraindication to urethral catheterization and an indication for urethrography. However, there are no published guidelines on, definitions of, or predictive values for high riding. Moreover, prostate evaluation can be difficult in the supine/trauma position. METHODS: A total of 100 patients underwent DRE in lateral decubitus position. Prostate size and distance from anal verge to the prostate apex were recorded. DRE in the supine position was then performed, noting the most proximal part of the prostate that was palpable. High-riding prostate was defined as the apex being one or more SDs farther from the anal verge than the mean. Fifty index finger lengths were measured to ensure that DRE findings were applicable to the average examiner. RESULTS: A total of 100 prostates were evaluated. Mean (SD) distance from the anal verge to the prostate apex in patients with palpable prostates was 4.86 (1.38) cm (range, 2.5-8 cm). The prostate was nonpalpable in the decubitus position in 8 of the 100 patients and in the supine position in 42 of the 100 patients. Mean (SD) body mass index in the nonpalpable group was 32.6 (5.8) kg/m versus palpable group with 28.1 (5.7) kg/m (p < 0.01). Of the 100 patients, 26 had prostates that were "high riding" (defined as >6.2 cm from the anal verge), 2 of which were palpable in the supine position. Palpable prostates were closer to the anal verge at 4.13 cm compared with nonpalpable at 6.15 cm (p < 0.01). Mean (SD) index finger length is 7.3 (0.60) cm. CONCLUSION: DRE in the pelvic fracture trauma setting to evaluate for urethral disruption is unreliable. Patients with a larger body mass index were less likely to have a palpable prostate. The use of the criteria of "nonpalpable" prostate has a high false-positive rate. Our objective definition of high-riding prostate should be incorporated into all trauma protocols.
HEAD TRAUMA:

ATLS has a new table for anticoagulation reversal. It addresses antiplatelet drugs, coumadin, heparin, LMWH and the DOACs. 

	ANTICOAGULANT
	TREATMENT
	COMMENT

	Antiplatelets
	Platelets
	May need to repeat, consider DDAVP

	Coumadin
	FFP, Vit K, PCC, Factor VIIa
	Normalize INR, avoid fluid overload in elderly and patients with cardiac injury

	Heparin
	Protamine sulfate
	Monitor PTT

	LMWH
	Protamine sulfate
	N/A

	Dabigatran (Direct Thrombin Inhibitor)
	Idarucizumab (Praxbind)
	May benefit from PCC

	Rivaroxaban (Xa inhibitor)
	N/A
	May benefit from PCC


There are a number of clinical decision instruments for guiding neuroimaging in pediatric patients. This includes the CATCH, CHALLICE and PECARN rules. A paper by Babl et al in the Lancet 2017 compared the accuracy of these tools and found PECARN has the highest sensitivity and the lowest specificity. 

10.
ACCURACY OF PECARN, CATCH, AND CHALICE HEAD INJURY DECISION RULES IN CHILDREN: A PROSPECTIVE COHORT STUDY Babl, F.E., et al, Lancet 389(10087):2393, June 17, 2017

BACKGROUND: Three clinical decision rules exist to evaluate children for traumatic brain injury (TBI) requiring CT scanning: PECARN (Pediatric Emergency Care Applied Research Network), CATCH (Canadian Assessment of Tomography for Childhood Head Injury), and CHALICE (Children’s Head Injury Algorithm for the Prediction of Important Clinical Events). METHODS: These multinational authors performed a prospective observational study to validate the three clinical decision rules in 20,137 children and adolescents below age 18 years (mean 5.7, 64% boys) with head injury of any severity presenting to ten emergency departments in 2011-2014. Study outcomes were the diagnostic accuracy of each prediction rule using rule-specific inclusion/exclusion criteria and predictor variables, as well as the outcome of clinically important TBI as defined by PECARN in order to compare the three rules. RESULTS: PECARN achieved a sensitivity of 100.0% for children younger than two years (n=4011) and 99.0% for children aged two or older (n=11,152) for its specified outcome of clinically important TBI. CATCH had a sensitivity of 95.2% for the outcome of need for neurologic intervention and 88.7% for the outcome of brain injury on CT (n=4957 for each), but was only applicable to 25% of patients. CHALICE had a sensitivity of 92.3% for its specified outcome of clinically significant intracranial injury (n=20,029). In a secondary analysis of 18,913 children with mild head injury (Glasgow Coma Scale score 13-15), the three prediction rules had sensitivities of 100.0% and 99.2% (PECARN), 91.9% (CATCH), and 92.5% (CHALICE) for clinically important TBI. CONCLUSIONS: All three prediction rules accurately identify children with significant head injury. PECARN had the highest sensitivity and the lowest specificity. 29 references (franz.babl@rch.org.au – no reprints)

ALTS refers to the original PECARN study by Dr. Kuppermann’s team. It is two rules depending on age. One is for children two years of age and older and the other one is for children under the age of two. California ACEP and Choose Wisely created two great infographics. These can be used in the ED to help with shared decision making with parents and caregivers. 
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Spine AND SPINAL CORD Trauma

C-spine protection has been changed to “restriction of spinal motion.” We all recognize the need to get patients off the spine boards as soon as possible.

The 10th edition introduces the Canadian C-Spine Rules (CCR) and NEXUS for C-spine imaging. The CCR has been modified with colors by Dr. Teresa Chan and a mnemonic added by some McMaster University medical students. 
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There is a similar infographic for the NEXUS C-Spine Rule. 
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The two clinical decision instruments have been compared.  The CCR was shown to be more sensitive (true positives) and more specific (true negatives) than NEXUS. 

11.
THE CANADIAN C-SPINE RULE VERSUS THE NEXUS LOW-RISK CRITERIA IN PATIENTS WITH TRAUMA Stiell, I.G., et al, N Engl J Med 349(26):2510, December 25, 2003 

METHODS: The authors, developers of the Canadian C-Spine Rule (CCR), attempted to compare the performance of the CCR and the National Emergency X-Radiography Utilization (NEXUS) low-risk criteria in 8,283 alert and hemodynamically stable adult blunt trauma patients presenting to the EDs of nine Canadian tertiary care hospitals. The patients were evaluated by emergency physicians who were asked to record the presence or absence of both the CCR and NEXUS criteria, but ordered x-rays according to their clinical judgment. The CCR is based on three high-risk and five low-risk criteria, each of which have several sub-parts, in addition to the patients' ability to rotate the neck. The NEXUS instrument, validated previously in over 34,000 patients, consists of five low-risk criteria. RESULTS: Clinically significant c-spine injury was diagnosed in 2% of the patients (169). After exclusion of 845 patients in whom neck rotation was not assessed, the sensitivity and specificity of the CCR for clinically significant neck injury were 99.4% (95% confidence interval [CI] 96-100%) and 45.1% (95% CI 44-46%), respectively. The reported sensitivity and specificity of the NEXUS criteria were 90.7% (95% CI 85-94%) and 36.8% (95% CI 36-38%), respectively. The authors claim that application of the CCR would have missed one clinically important c-spine injury, while application of the NEXUS criteria would have missed 15 injuries. The proportion of patients who would have required radiography if the decision rules had been applied was about 50-60% for the CCR and 66.6% for the NEXUS criteria. CONCLUSIONS: Based on this study, the results of which are incompatible with those of the original NEXUS study, the authors claim that the CCR is more reliable and efficient than the NEXUS low-risk criteria. 38 references. 5/04 - #25

THERMAL INJURIES:
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We are all familiar with the Parkland formula. This formula is used to estimate the volume of fluid required in the first 24 hrs in a burn patient. The volume of fluid has changed for adults. For adult patients the current guidelines from the American Burn Association suggest starting at 2ml (down from 4ml) of lactated Ringer’s x patient’s body weight in kg x % TBSA for second- and third-degree burns. The recommendation for children remains the same at 3ml RL x weight (kg) x % TBSA. 
· Fun Fact: Dr. Charles R. Baxter is credited with developing this formula (also called the Baxter formula). He also was one of the doctors that cared for President John F. Kennedy after he was shot in 1963 in Dallas, Texas.

Fluid resuscitation is titrated to urine output. 

	Category of Burn
	Age and Weight
	Adjusted Fluid Rates
	Urine Output

	Flame or Scald
	Adults (age >13 years)
	2ml RL x kg x % TBSA
	0.5 ml/kg/hr (30-50ml/hr)

	
	Children (age < 14 years)
	3ml LR x kg x % TBSA
	1ml/kg/hr

	
	Infants (< 30kg)
	3ml LR x kg x % TBSA plus a sugar containing solution at maintenance rate
	1ml/kg/hr

	Electrical Injury
	All Ages
	4ml LR x kg x % TBSA
	1-1.5 ml/kg/hr until urine clears


GERIATRICS

Geriatric patients represent a special population that is at greater risk for trauma (ribs, pelvis and brain) and has high mortality. Clinicians should have a lower threshold for imaging these patients. 

There are multiple articles in the EMA database discussing the morbidity and mortality associated with trauma in the elderly. Here is one abstract demonstrating a quality improvement project for these vulnerable patients. The authors looked at 33 quality metrics before and after the implementation of a policy of routine geriatric consultation for acute admission of elderly trauma patients. The results show that routine geriatric consultation might improve the quality of care in these patients.

12.
QUALITY OF CARE DELIVERED BEFORE VS. AFTER A QUALITY-IMPROVEMENT INTERVENTION FOR ACUTE GERIATRIC TRAUMA Min, L., et al, J Am Coll Surg 220(5):820, May 2015

BACKGROUND: Persons aged 65 and older account for 17% of the adult population, but 35% of nonfatal trauma admissions and 27% of trauma fatalities. Studies suggest that geriatric consultation is associated with improved trauma outcomes in this population. METHODS: The authors, coordinated at the University of Michigan, compared 33 quality indicators noted during the care of trauma patients aged 65 and older before (71) and after (76) implementation of a policy of routine geriatric consultation for acute admissions of elderly trauma patients to a level I academic trauma center. Quality domains of interest included screening or prevention, diagnosis, treatment and follow-up/continuity. Aggregate quality of care was scored on a scale of 0% to 100%. RESULTS: Geriatric consultation was documented for 11% of the pre-intervention control group vs. 63% of the intervention group. Among the four domains of care, the pooled scores for follow-up/continuity (60.7%) and diagnosis (65.6%) were significantly lower than scores for screening (84.8%) and treatment (85.4%). Aggregate patient-level quality of care scores were 76.5% in the intervention group vs. 73.2% in controls, but the between-group difference was not statistically significant after controlling for patient-level confounders. However, the intervention group had significantly better multivariate-adjusted scores than control patients for quality of care relating to cognitive/delirium and screening domains. CONCLUSIONS: Routine geriatric consultation for patients aged 65 and older who are hospitalized for trauma might improve some aspects of the quality of their care. 49 references (lmin@med.umich.edu - no reprints). 9/15 - #40

KEY POINTS AND RECOMMENDATIONS
1. Give 1 liter of crystalloid only and then move to blood quickly in non-responders. In pediatric patients <40 kg the bolus is 20ml/kg.

2. TXA should be administered within three hours of injury as 1g over 10 min, then 1g infused over 8 hours
3. Imaging studies can be avoided in patients who meet NEXUS Low-Risk Criteria or Canadian C-Spine Rule (CCR) criteria.
4. Early administration of balanced blood products (RBCs, plasma and platelets) for Class III-IV shock.
5. Needle decompressions in tension pneumothorax should be done at the 5th intercostal space, slightly anterior to the mid-axillary line for adults and the 2nd intercostal space, midclavicular line for pediatric trauma patients.

6. Smaller chest tubes (28-32 French) for hemothorax injuries work just as well as large ones. 

7. Palpation of the prostate gland is not a reliable sign of urethral injury. 

8. Use PECARN when deciding about neuroimaging in children with head injury. 

9. The Parkland formula has been modified for adults to 2ml RL x kg x % TBSA.
10. Geriatric trauma patients are at high risk of morbidity and mortality and we should have a low threshold for imaging. 
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