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Cardiovascular disease is a leading cause of  mortality and mor-
bidity worldwide. In 2013, an estimated 8.14 million people 

died from acute myocardial infarction (AMI) globally.1 Emergen-
cy department (ED) is the main portal of  entry for patients with 
acute chest pain symptoms. Approximately 10% of  all emergency 
department (ED) patients presented with chest pain complaint.2 
However, only 13-23.6% of  these patients are finally diagnosed 
with AMI.3 Patients with segment (ST) elevation MI (STEMI) 
could be rapidly recognized by electrocardiogram (ECG) exam, 
but patients with non-ST elevation MI (NSTEMI) could not be 
efficiently excluded or included by contemporary cardiac troponin 
assays. Contemporary troponin assay could not detect the presence 
of  cardiac troponins in the peripheral circulation until 6 to 8 hours 
after the onset of  MI.4 Therefore, patients presenting to the ED 
with chest pain usually require serial troponin measurements over 
6 to 8 hours before the possibility of  MI can be safely excluded. 
Failure in early detection results in higher rate of  complications 
and mortality. The delay in ruling out MI constitutes a major cause 
of  ED crowding, and the delay in ruling in MI may lead to poor 
prognosis. It has been shown early evidence-based management, 
including antiplatelet treatment and revascularization, may decrease 
mortality, shorten hospitalization, and improve overall outcome.5

 The introduction of  high sensitive cardiac troponin (hs-
cTn) assays in 2010 has shown promise to enhance the accuracy and 
efficiency of  MI diagnosis in the ED tremendously.6 These assays 
measure cTn in the single digit range of  nanograms per liter, about 
10- to 100-fold lower than the contemporary cTn assays.7 This has 
led to the development of  several hs-cTn-based accelerated diag-
nostic algorithms to triage patients with suspected acute coronary 
syndromes (ACS) efficiently and safely.6 Several accelerated diag-

nosis algorithms, such as 0-, 1-, or 2-hour algorithm, have been 
developed and implemented based on the high sensitivity nature 
of  new generation troponins.8-10 One such promising algorithm is 
the 0/1-hour algorithm recommended by the European Society of  
Cardiology (ESC).11 This algorithm combines assay-specific cutoff  
values of  hs-cTn at presentation and the absolute 1-hour changes 
(0-1 delta) to rapidly rule out or rule in patients with NSTEMI. 
Thus, clinical decision could be made for patients who presented 
to the ED with suspected AMI or ACS in just 2 to 3 hours after 
ED presentation. Although concern has been raised regarding the 
safety of  the 0/1-hour algorithm in patients with renal dysfunc-
tion, in a recent work, Twerenbold R showed the 0/1-hour algo-
rithms using either high-sensitivity cardiac troponin T or troponin 
I can rule out MI rapidly and safely.12 In addition, recent studies 
have shown combining HEART score or combining hs-cTnT and 
hs-cTnI may further enhance the accuracy of  the rapid diagnosis 
algorithm.13,14 

 Despite the rapid development of  various high sensitivity 
troponin testing based accelerated diagnosis system, the implemen-
tation of  the newly developed algorithms in ED have been slow. 
One of  the big obstacle is the complexity of  the algorithms that 
include several cutoff  values of  troponin at several time points. 
The addition of  scoring systems and multiple markers strategy fur-
ther complicates the decision process. Because the hospital central 
laboratory conventionally reports only the test results with refer-
ence value, an emergency physician therefore, has to memorize the 
complex algorithms. The 1-hour algorithm is a very good example 
that a clinical decision support system will help clinicians make 
evidence-supported decisions. A decision support system will help 
remind the various time points for blood sampling and also pro-
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vide reference cutoff  values of  troponin tests at different time 
points.15 In addition, the system can also remind the physician with 
the update prognosis data in different decision groups and auto-
matically calculates TIMI, GRACE or HEART scores. Up to date, 
such system is not commercially available, but the design and im-
plementation of  such system in the laboratory information system 
is not technically difficult. We call for the design of  such a system 
to help emergency physicians make evidence-based decision in the 
era of  information tsunami.
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Prothrombin complex concentrates (PCC) has long been used to reverse vitamin K antagonists (VKA)-induced coagulopathy 
rapidly and safely. However, its use in trauma-induced coagulopathy (TIC) in patients not using VKA drugs is yet to be eluci-
dated. This article is a narrative review and analysis of  the most recent literature to analyse consequences, and intended effects 
associated with this treatment modality in TIC. Utilization of  PCC was addressed in the literature data found by searches of  
databases. The indications, efficacy and outcomes associated with the use of  the product were reviewed in the articles. Some 
studies point out promising results with respect to PCC use to overcome the VKA-related coagulopathy in victims of  trauma. 
PCC may be a viable option for resuscitation in emergency and critical care in the management of  severe hemodynamic deterio-
ration induced by trauma, despite contradictory findings in the literature.

Keywords
Blood coagulation factor; Trauma; Hemorrhagic shock; Exsanguinating hemorrhage.

PROTHROMBIN COMPLEX CONCENTRATES FOR 
TRAUMATIC HEMORRHAGE

Trauma is an everlasting challenge to public health worldwide, 
and hemorrhage is the most common cause of  potentially 

preventable death among victims of  trauma. More specifically, one 
in every two deaths within the first day following injury result from 
hemorrhage and hemorrhagic shock can lead to post-resuscitation 
organ failure and related mortality.1

 Acquired deficiencies related to coagulation cascade are 
also blamed for the death toll among patients exposed to trau-
matic injuries. Alterations in prothrombin time (PT) and partial 
thromboplastin time (PTT) in trauma victims were described first 
in 2003.2,3 These disturbed levels in laboratory correlated with in-
creased mortality and effectively changed the approach to trauma 
care nowadays. 

 Contemporary damage control resuscitation encom-
passes ratio-based transfusion of  packed red blood cells, plasma 
and platelets. Although this approach is still viewed as the “gold 
standard” of  trauma care, goal-directed algorithms directed by 
coagulation tests or viscoelastic studies may allow a better defini-
tion of  any given patient’s coagulopathy.4 This strategy will allow a 
more individualized and targeted treatment modality. Prothrombin 
complex concentrate (PCC) are also advocated in many types of  
coagulopathy, especially those induced by drugs such as vitamin K 
antagonist (VKA) and direct oral anticoagulants.

 The objective of  this research is to highlight the usage 
characteristics and effects of  PCC in trauma-induced coagulopa-
thy (TIC). This article is a review and analysis of  the most recent 
literature to analyse consequences, and intended effects associated 
with this treatment modality in TIC.
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PROTHROMBIN COMPLEX CONCENTRATES: THE HISTORY 
AND BACKGROUND

PCC is mostly used to mitigate effects of  acute overdose of  VKA. 
Patients with major bleeding while taking VKA-therapy eventually 
diagnosed with acute overdose of  VKA-require rapid reversal of  
life-threatening coagulopathy. PCC was at first developed to treat 
hemophilia, the agent is now used for the expedient reversal of  
untoward high-levels of  international normalized ratio (INR).5

Structure and Chemıcal Propertıes

Two types of  PCC are available, the 3-factor and the 4-factor PCC. 
Literature data support that the 4-factor PCC has greater amoun-
ts of  factor VII in conjunction with proteins which possess anti-
coagulant properties (protein-C, Antithrombin, and heparin) than 
the 3-factor PCC.6 Four-factor PCC was suggested as the main 
element of  the treatment strategy of  VKA-induced bleeding by 
the current guidelines.7,8 Furthermore, there are concrete data from 
animal and human studies suggesting that 4F-PCC may have si-
milar efficacy in relieving coagulopathy associated with the factor 
Xa inhibitors apixaban and rivaroxaban.9,10 Likewise, Harrison et 
al demonstrated that in patients with direct oral anticoagulant and 
VKA-associated intracranial hemorrhage treated with 4F-PCC had 
similar outcomes, without any thromboembolic adverse events.11

Etiology and Pathophysiology of “Trauma-Induced 
Coagulopathy” (TIC)

Tissue damage and hemorrhage during trauma leads to shock, whi-
ch, in turn, prompts hypoperfusion and systemic endotheliopathy 
(i.e., inflammation, platelet activation, reduced clotting factor acti-
vity, sympathoadrenal activation, and hyperfibrinolysis) (Figure 1).

 The term “acute traumatic coagulopathy” refers to an en-
dogenous entity, including all components of  hemostasis that are 
triggered by tissue injury, hypoperfusion and shock and pa view the 
way to coagulation disorder in these patients.4 On the other hand, 
the consequences of  shock are also affected by resuscitation-asso-
ciated factors such as dilution of  coagulation factors, hypothermia 
and acidosis, and also by trauma-associated factors including loss 

of  coagulation factors.12 All of  these effects culminate to trigger 
TIC as a multifaceted syndrome threatening many lives at any gi-
ven time worldwide (Table 1). 

 Kutcher et al reported a posttraumatic platelet dysfunc-
tion accompanied by a normal platelet count and standard clotting 
studies, with substantial implications for mortality. Multiple elec-
trode impedance aggregometry accurately identified this dysfunc-
tional platelets in trauma cases, and admission arachidonic acid and 
collagen responsiveness were found to be specific independent 
predictors of  mortality.13 

 One-fourth of  critically injured trauma patients are coa-
gulopathic on arrival, increasing to close to 100% after receiving a 
massive transfusion.14,15 TIC is recognized to be a grave indicator, 
with greater transfusion need, higher levels of  organ dysfunction, 
and a 4-fold increase in mortality.2,16 TIC also leads to poor ou-
tcomes with higher transfusion requirements; increased multior-
gan system failure, increased hospital, intensive care, and ventilator 
days; and boosted death toll.17,18

Evaluation of Trauma with Special Emphasis on TIC

Initial assessment of  any trauma victim with bleeding should in-
clude exploration of  traumatic haemorrhage taking patient’s phy-
siology, anatomical injury pattern, mechanism of  injury and the 
patient response to initial resuscitation into account (Grade 1C).12 
The shock index (SI) can be used as well, to assess the degree of  
hypovolaemic shock. (Grade 2C). Coagulopathy is encountered in 
every third of  trauma victims.2,3,16

 Acute blood loss and resultant anemia associated with 
traumatic hemorrhage can impair the clotting mechanism as well, 
since anemia may render platelet marginalization more difficult 
thus slowing platelet activation.12 Kutcher et al demonstrated that 
almost half  of  patients with serious injuries on presentation and 
more than 90% of  patients at five days exhibited platelet dysfunc-
tion by multiplate impedance aggregometry.13 Interestingly, these 
patients can still have normal platelet counts. They also noted that 
platelet dysfunction on presentation was predictive of  death in pa-
tients with multiple trauma.

 Coagulopathy in trauma patients can be attributed to the 
traumatic damage or treatment effect of  VKA. Balanced resuscita-
tion is the essential strategy in those with TIC, but optimized ratios 
for resuscitation and monitoring protocols for transfusion are yet 
to be elucidated.19 In a very recent review, Harris et al cited that 
the current understanding of  TIC is evolving and may see targe-
ted blood component therapy incorporated early in trauma shock 

Figure 1. Pathophysiology of Traumatic Coagulopathy

Table 1. Pathophysiologic Processes Involved in Traumatic Coagulopathy

- Endothelialdys function: elevated circulating levels of Syndecan-1 (a protein  
  normally found in theglycocaly x of the endothelium)
- Impaired platelet function
- Relative thrombocytopenia
- Microparticles: Thrombin-richmicroparticles, Circulating endothelial-,  
  Erythrocyte-, Andleukocyte-derived microparticles
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resuscitation.20 In another review, Cohen et al postulated that tho-
se with TIC had grave outcomes with transfusion rates, infection, 
thromboembolism, acute lung injury, organ failure, and mortality.19

 Coagulopathy is demonstrated to have resulted in a subs-
tantially greater fatality rate in those patients with acute injuries.3 
Recently, the strategy of  ‘‘damage control resuscitation (DCR)’’ 
which encompasses expedient use of  blood products with a grea-
ter ratio of  packed red blood cells to FFP to platelets than the 
previous regimes is being used.21,22 This has been thought to lower 
the incidence of  coagulopathy.22,23 Meanwhile, FFP and platelets 
were claimed to hasten the risks of  volume overload and infections 
attributed to the transfusion of  blood product.24,25 Likewise, Wa-
tson et al demonstrated that the potentials of  acute lung injury is 
the greatest following FFP administration.24 

 Matsushima et al reviewed the literature in 2015 and re-
ported that there are small researches that put forth promising 
findings with regard to PCC utilization to overcome the VKA-re-
lated coagulopathy in trauma victims.26 It remains to be answered 
if  PCC can be a remedy in patients in need of  massive transfusion.

 Uncontrolled hemorrhage including TIC is still among 
the prominent factors underlying preventable death after trauma, 
and expedient diagnosis and aggressive management accompany 
inarguably better outcomes.

 Current treatment concepts include the DCR concept, 
which advocates the empiric administration of  blood products in 
predefined ratios and the concept of  ‘Goal-directed Coagulation 
Therapy’ (GDCT) based on findings elicited from point-of-care 
testing.

 GDCT based upon viscoelastic testing allows better cha-
racterization of  the coagulopathy with supplementation of  he-
mostatic agents and blood products according to the individual 
patient’s needs.27

HOW MUCH FLUID TO GIVE?

At first, a substantial amount of  crystalloids is to be administe-
red as a fluid challenge to the victim. Then, the response to this 
challenge should be criticized in the context of  small-volume re-
suscitation and “permissive hypotension”, which is recommended 
in the trauma patients with hemorrhage. Permissive hypotension 
with a target systolic pressure of  80 to 90 mmHg –in conjunction 
with a mean arterial pressure of  50 to 60 mmHg –till bleeding 
is halted expediently after trauma without brain injury is a major 
strategy (Grade 1C).12 In other circumstances, a Hb level of  7 to 9 
g/dL can be targeted (Grade 1C). There is no evidence to support 
permissive hypotension as the main strategy in pediatric severe 
trauma. Therefore, permissive hypotension in trauma is not appli-
cable to pediatric cases, which are defined as those under 15-years 
of  age. 

Imaging Studies to Guide Resuscitation 

Focused assessment with sonography in trauma (FAST) ultrasou-

nd for the identification of  –mostly abdominal– free fluid in pa-
tients with trauma. (Grade 1C). Ultrasound should also be viewed 
as a useful point-of-care guide for fluid deficits or responsiveness. 

 Multislice computed tomography (MSCT) allows physi-
cians to be capable of  timely diagnosis and expedient management 
of  the patient with multiple injuries. Holstein et al pointed out that 
a Hb level lower than 8 g/dL in patients with pelvic trauma was 
associated with mortality.28

 Lactate levels on presentation are an important guide to 
therapy. The most commonly used cut-off  point is 2 mmol/L and 
normalization of  a high-level in a reasonable time (e.g., 24-hours) 
is an independent predictor of  survival.

Fibrinogen in Trauma 

Currently, it is a well-known fact that a reduction in blood fibrino-
gen levels are noted in up to two in every five hypotensive trauma 
victims.29,30 Schlimp et al postulated that presentation fibrinogen 
levels of  major trauma patients have strong correlation with rapi-
dly obtainable, routine laboratory parameters such as hemoglobin 
and base excess.30 Therefore, fibrinogen is viewed as a key ingre-
dient of  multiple trauma treatment protocols.31

Treatment of Posttraumatıc Coagulopathy  

Nowadays, the only therapy supported by concrete evidence in 
patients with TIC is tranexamic acid (TXA) acting as an antifibri-
nolytic in order to decrease resultant death toll.32-35 Furthermore, 
TXA is usually given empirically because there are suspicion about 
the accuracy of  diagnostic workup to address hyperfibrinolysis in 
victims of  trauma.36

 CRASH-2 trial (Clinical Randomisation of  an Antifibri-
nolytic in Significant Haemorrhage), pointed out that management 
of  bleeding trauma cases with TXA leads to a more favorable 
outcome. In combat casualties, empiric use of  TXA showed the 
greatest benefit observed in patients who subsequently required a 
massive transfusion.33

 In the treatment of  posttraumatic coagulopathy, there are 
two different modalities recommended which follow:

a. Damage control resuscitation approach, which encompasses 
the empiric administration of  blood products and hemostatic 
agents in predefined ratios or 

b. A targeted approach directed by bedside viscoelastic studies. 
Current data suggest that a ratio of  pRBCs: plasma: platelets of  
1:1:1 in massive transfusion may be favorable along with impro-
ved outcomes.

DO WE NEED TO INFUSE PCC TO THIS PARTICULAR 
PATIENT? 

In 2017, Balendran et al researched on a point-of-care prothrom-
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bin time test (POC PT) as a more practical option in detecting 
those with reduced prothrombin activity.37 They concluded that 
the test represented a fast, simple, and mobile technique to guide 
PCC or Recombinanthuman prothrombin (MEDI8111) therapy in 
bleeding victims of  trauma. Although the study is now limited to 
preclinical phase, it can provide the rationale for future clinical va-
lidation of  the test to support MEDI8111 development and future 
clinical use in the management of  trauma.

Effect of PCC in TIC

Exsanguination is the most widespread cause of  death in trauma.38 
Replacement of  factors is essential in the correction of  TIC. For a 
long time, FFP is being used to mitigate the effects of  TIC in the 
acute setting.

 Jehan et al conducted a retrospective analysis of  pros-
pectively maintained database of  coagulopathic trauma patients to 
compare 4-PCC+FFP vs. FPP alone for the treatment of  TIC.39 
They reported that FFP is associated with the rapid reversal of  
INR (373 vs. 955 min; p=0.001) and reduction in transfusion re-
quirements as compared to FFP alone. The component therapy 
of  4-PCC also resulted in a reduction in pRBC units (7 vs. 9 uni-
ts; p=0.04), and FFP units (5 vs. 7 units; p=0.03) transfused than 
in those managed only with FFP. 4-PCC as a component therapy 
along with FFP is superior to FFP alone for the reversal of  TIC. 
PCC is included in the advocated strategy for the acute reversal of  
VKA-effect in the European guidelines on the management of  
perioperative and posttraumatic hemorrhage.12

 Baskaran et al cited that PCC has an off  label use in the 
setting of  trauma with massive transfusion.40 Some studies have 
shown better INR reduction with PCC+FFP compared to FFP 
alone.41

 It is important to remember that PCC does not contain 
factor V and may not be sufficient as a single agent in traumatic 
causes requiring massive transfusions.40 Many prospective clinical 
researches have linked early TIC to protein-C depletion (activated 
protein-C elevation), and boosted potential of  acute lung injury, 
ventilator-associated pneumonia, multisystem organ failure, and 
death.18,42

 Thromboelastometry (TEM) is useful to guide individua-
lised goal-directed coagulation therapy in patients with traumatic 
coagulopathy.43,44

Head Injury

The usefulness of  PCC has been demonstrated, with evidence of  
reduced haematoma formation in patients with head injury,45,46 
and is preferable to FFP for the rapid reversal of  the effects of  
VKAs.47-49

ANY DRAWBACKS?

The propensity of  thrombosis-related disorders attributed to infu-

sion of  PCC should be weighed against the necessity for expedient 
reversal of  coagulopathy.50 Of  note, thromboembolic events are 
encountered more frequently in trauma patients with the adminis-
tration of  3-F PCC than with4-F PCC.51

 The risk of  thrombosis may be more substantial with 
the use of  “activated PCC” (aPCC) as compared to non-activated 
PCC52 due to the presence of  activated factor IX, because the PCC 
infusion precipitates thrombogenicity at the level of  factor X acti-
vation as an ingredient of  aPCC.53

Alternative Agents in the Treatment of TIC

The routine use of  TXA in the posttraumatic hemorrhagic shock 
was not been sufficiently evidenced for robust recommendations.54 
Porta et al investigated the efficacy of  TXA and PCC on TIC with 
a severe metabolic acidosis and compare the efficacy of  PCC ver-
sus FFP to reverse a dilutional coagulopathy.55 They noted that 
TXA and PCC appear to act favorably in correcting TIC in vitro, 
and TXA had no loss of  function in metabolic acidosis.

Safety Issues

The safety of  PCC has been studied by many researchers for the 
recent decades. Thrombotic events are recognized as the main ad-
verse effects of  the treatment and have been postulated to increase 
in patients treated with higher doses PCC.56 

Dosing Issues

PCC formulations used by different brands have a major issue of  
being non-standardized. Different sources of  PCC are standardi-
zed based on factor IX levels. The main concern is their compo-
sitional differences whose effect on the outcomes are not estab-
lished clearly.57 Some sources of  PCC supply a low level of  factor 
VII, which are called 3 F-PCC. These 3 F-PCC are thought to be 
less efficacious in the treatment of  VKAIC.58

 Khorsand et al performed a systematic review to describe 
the currently used PCC dosing strategies and to present their ef-
ficacy.59 They found no evidence that one dosing strategy is supe-
rior. Huynh et al. compared PCC doses of  35 IU/kg with low-dose 
(25 IU/kg) in correction of  their first INR less than 1.5 in adult pa-
tients with warfarin-associated traumatic brain injury.60 Moderately 
dosed PCC (35 IU/kg) was associated with a higher percentage of  
INR reversal, compared to the treatment with a lower dosage of  
25 IU/kg in this group of  trauma victims.

 Recently, Abdoellakhan et al examined a fixed 1000 IU 
fIX PCC dosing protocol for ICH, in comparison to a variable 
dose approach to achieve an INR B 1.5.61 The fixed-dose protocol 
necessitates additional PCC infusions more frequently to achieve 
the target INR. They concluded that implementation of  a fixed 
dose of  1000 IU fIX cannot be recommended for VKA-related 
ICH.
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Use in Traumatic Brain Injury and ICH

Annually almost 1% of  all VKA users develops an intracranial he-
morrhage (ICH).62 Most guidelines from developed countries re-
commend administration of  4-F PCC to reverse VKA-therapy in 
ICH. These recommendations are deprived of  consensus on PCC 
doses or the target INR to be achieved.63

 Steiner et al assessed the safety and efficacy of  FFP ver-
sus PCC in patients with VKA-ICH.64 In patients with VKA-ICH, 
4F PCC can act more favorably than FFP in improving the INR, 
which appears to be linked with slower enlargement of  haemato-
mas. It is also known that the efficacy of  PCC on clinical outcomes 
are yet to be proven, despite the available data are in favor of  the 
utilization of  PCC over FFP in intracranial haemorrhage related 
to VKA. Likewise, PCC provides a much more rapid reversal of  
coagulopathy than standard treatment with only FFP and vitamin 
K in geriatric trauma patients with ICH.45

Comparison of PCC with FFP

PCC has practical and theoretical advantages to FFP, as it can be 
used more rapidly and it does not warrant to be thawed or cros-
s-match of  blood groups. Goldstein et al compared the efficien-
cy and safety of  4-F PCC with that of  FFP in 181 patients with 
VKAIC who underwent urgent surgical or invasive procedures.48 
They wrote that 4F-PCC is better than plasma for rapid INR re-
versal and effective haemostasis in those needing VKA reversal 
before surgical or invasive procedures (Table 2).

CONCLUSION

PCC compounds has long been used to reverse coagulopathy fol-
lowing use of  VKA. However, its use in TIC in patients not us-
ing VKA prescriptions has not been clarified. Some literature data 
yielded promising results with respect to PCC use to overcome the 
VKA-related coagulopathy in victims of  trauma. 

 PCC may be a viable option for resuscitation in emer-
gency and critical care in the management of  severe hemodynamic 
deterioration induced by trauma. PCC has practical and theoretical 
advantages to FFP, as it can be used more rapidly and it does not 

warrant to be thawed or cross-match of  blood groups. TEM can 
be used to guide individualised therapy in patients with TIC. The 
indications, efficacy and outcomes associated with the use of  PCC 
in the setting of  trauma including scenarios involving pure ICH 
and multiple trauma are yet to be thoroughly revised.
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“Takedown” in the Emergency Department (ED) an all too regu-
lar occurrence that is set to escalate dramatically in years to come. 
This was prophesized by a newspaper headline from 1991, “The 
growing ranks of  aggressive, addictive and deranged people for 
whom the emergency department is the last resort.”1

 Making the call to “Take someone down” in the ED is 
never to be taken lightly. The only time such a drastic decision 
should be made is to prevent imminent harm to the patient or 
others. It should always be the most senior doctor in the depart-
ment at the time who makes the clinical decision that the physical 
and/or chemical restraint of  a person is necessary and sanctioned 
by law at that time. This area is a minefield for doctors. The duty 
of  care of  the physician is in direct conflict with the patient or 
violent person’s right to bodily integrity, freedom of  movement, 
freedom from bodily infringement, refusal to consent to medica-
tion, and several other inherent civil liberties that every person has 
as an automatic right to.

 Giving the order to have several people as of  neces-
sity they need to be big strong well-trained people, physically 
overwhelm and subdue someone and then place physical restraints 
to continue to subdue, and without consent inject chemically se-
dating agents into the body of  that person, is a treacherous path 
for any doctor, no matter how experienced or qualified an ED 
practitioner may be (author personal experience, October 2019). 
A successful takedown often leads to the person requiring intuba-
tion, ventilation and ongoing sedation until there is the capacity to 
deal with a safe extubation. There are many recorded deaths as a 
result of  involuntary physical and chemical sedation,2 and almost 
inevitably it will involve some sort of  bodily injury. If  the initial 
facility does not have the capacity to safely deal with such a patient 
after forced and necessary sedation, they may require transporting 

to more appropriate facility capable of  dealing with a safe extuba-
tion in a known violent aggressive patient.

 The law is vague as to duties of  care, etc, especially when 
the violence does not come from a patient. Violent non-patients 
are best dealt with by the police and hospital security without re-
quiring a medical takedown. There are times when violent beha-
viour from a non-patient escalates to the point where that person 
becomes a danger to others and himself. If  that person is behaving 
in a manner that falls beyond what is considered normal, does it 
preempt a psychiatric diagnosis and place a duty on the doctor in 
charge to consider a medical takedown?

 EDs are especially prone to violence. They provide an 
environment filled with emotional stress; patients may suffer pro-
longed waiting times, confusion, and gaps in communication. In 
addition, the 24-hour open-door policy and the widespread avai-
lability of  drugs and weapons in the community compound the 
problem.3

 The 1993 shooting of  three physicians on duty in Los 
Angeles County ED underscores the tragic consequences of  ED 
violence. The problem is not isolated to a few urban areas. In a 
1988 survey of  170 U.S. teaching hospitals, 32% reported at least 
one verbal threat daily, 18% at least one threat with a weapon daily, 
and 25% reported restraining at least one patient per day. Within 
the previous five years, 7% of  the institutions experienced a vio-
lent death in the ED. Eighty percent had a staff  member injured 
due to violence.4

 Assaults may come from patients, visitors, or members 
of  a patient’s family. Parents of  ill children may turn to violence 
from frustration. A 1994 survey of  44 pediatric EDs revealed that 
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more than half  reported one or more verbal threats a week, 77% 
reported at least one physical attack on staff  per year, and 25% 
sustained actual injury to staff.5

 ED nurses are particularly likely to be assaulted. Nearly 
70% of  all emergency nurses are assaulted on duty during their 
career.6 Yet, as alarming as these statistics are, up to 80% of  all ED 
assaults are not reported.7

 The articles referenced provide a comprehensive and 
exhaustive discussion of  the duties that need to be complied with 
in the circumstance of  a “Medical Takedown”, and every emer-
gency doctor and nurse should regularly read the brilliant article by 
Louis Kao and Gregory Moore.8

 A polarizing discussion of  some controversy is presently 
surrounding the conventional agents that should be chosen for 
takedown situations. This article is not intended to explore the me-
dical decision making related to the emergency choice of  a tran-
quilising agent. That is a complex and voluminous topic that is 
deserving of  an arena all on its own. This article is intended to 
merely enlighten front line medical practitioners about the poten-
tial legal dilemmas that they may expose themselves to through the 
use of  physical and chemical restraints. There is an understanding 
that some hospitals arm their security personnel with tazers and 
firearms. In our ED, the choice is mostly limited to our security 
that are mainly big burly men and a few drugs, including droperi-
dol, haloperidol, olanzapine, midazolam and ketamine. The huge 
concerns about the safety of  droperidol and the need for an elec-
trocardiogram (ECG) prior to administration being a prerequisite 
have come into question.9

 The use of  ketamine as a first-line takedown drug seems 
to be growing in the emergency medicine literature and pre-hos-
pital emergency medical situation.10 The literature supports its use 
and advocates it in some instances where treatment-resistant de-
pression and suicidality have featured.

 At 4 mg/kg intramuscularly, ketamine renders most 
recipients incapacitated within a few minutes with a patent, sel-
f-maintained airway. It is the duty of  the ED physician to ensure 
protection and patency of  the airway and is a crucial aspect of  
coordinating a takedown. Ketamine was traditionally contraindica-
ted in head injury patients due to a perceived risk of  raised intra-
cranial pressure. This has since been debunked.11

 The physical and chemical subduing of  a person com-
plies with the definition of  assault, including assault with the intent 
to do gross bodily harm. physicians can be referred to numerous 
statutory bodies for investigation and are also open to internal in-
vestigations and police and criminal reporting. Having a second 
equally qualified and experienced, or better qualified and more ex-
perienced colleague, ratify the decision to takedown is advisable 
and must be documented.

 Footage of  violent rampages by patients, or non-patients, 
should be recorded and used to justify contentious takedowns, and 

for training purposes.

 De-escalation of  violent situations is always the goal, and 
ED staff  and security must be regularly trained in de-escalation 
techniques. The use of  bodycams by security staff  are advocated 
when dealing with violent and dangerous patients, and for proof  
of  the danger, a patient presented at the relevant time. The effect 
of  violence on doctors and nurses is profound and devastating. 
An assault at work is demeaning, insulting and often devastating 
to a doctor or nurse’s psyche and well-being. Violence to medics 
often causes them to leave the profession and may lead to serious 
ongoing psychological and mental health issues. Retro-thinking 
mandatory reporting laws relating to healthcare workers and men-
tal health issues, perpetuates the problems faced by victims of  
violence at work for fear of  mandatory reportings. Post-traumatic 
stress disorder (PTSD) often follows significant acts of  violence, 
and victims suffer lifelong consequences.

 The advent of  more and more potent mind-altering nar-
cotics, an ever-increasing violent society, the normalization of  vio-
lence in sport and as part of  masculinity, political and religious 
polarization, alcohol, religious seculism in a global village context, 
and racism itself  are all factors that seem destined for continued 
violence to be part of  human existence. EDs need to factor in this 
reality and ensure that their staffs are not only well protected from 
any violence itself, but also the legal outfall from necessary take-
down decisions. I will go so far as to say that health departments 
and governments have an obligation in this regard.
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