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	 Objective:	 Unusual clinical course
	 Background:	 Cardiopulmonary resuscitation-induced consciousness (CPRIC) is a rare phenomenon in which patients in car-

diac arrest demonstrate signs of consciousness while undergoing cardiopulmonary resuscitation (CPR). Only 
a few cases of this phenomenon are reported in the literature. Previous studies estimate that CPRIC occurs in 
0.23-0.9% of all cardiac arrests, with prevalence increasing over recent years. It has been proposed that the 
etiology of this phenomenon is the result of preserved cerebral perfusion during high-quality CPR.

	 Case Report:	 A 52-year-old woman presented with witnessed out-of-hospital cardiac arrest after a bout of chest pain. During 
CPR, resuscitation was stopped multiple times due to signs of consciousness despite the patient being in ven-
tricular fibrillation. Throughout the resuscitation attempt, the patient grunted, yelled, demonstrated purpose-
ful movements, and opened her eyes. These actions resulted in considerable pauses in chest compressions, 
delays in routine advanced cardiac life support interventions, and psychological distress to the emergency med-
ical services clinicians. After multiple defibrillations, the patient was successfully resuscitated and became ori-
ented enough to answer questions and hold meaningful discussion. She was transported directly to the cardi-
ac catheterization lab, where she underwent percutaneous coronary intervention to correct a 100% occlusive 
in-stent thrombosis of the mid-left anterior descending artery.

	 Conclusions:	 This case describes challenges health care professionals might face when CPRIC occurs. While sedation was 
considered, widespread protocols for sedation in CPRIC patients do not exist. More research is needed to de-
termine the prevalence of CPRIC in the United States, as well as best practices for management of this rare 
phenomenon, for the safety of both patient and health care professionals.
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Introduction

Cardiac arrest is typically thought to manifest as a pulseless, 
apneic patient who is unresponsive. While this is true for the 
vast majority of patients, the prevalence of a phenomenon 
known as cardiopulmonary resuscitation-induced conscious-
ness (CPRIC) is believed to have increased in recent years [1]. 
The phenomenon has been researched so little that, until re-
cently, there has not even been a universally accepted defini-
tion of CPRIC, much less a consensus on how to manage it. In 
2023, an international group of experts defined CPRIC as “a 
demonstration of consciousness while undergoing cardiopul-
monary resuscitation with no measurable spontaneous cardi-
ac output displayed. CPRIC can further be subgrouped into in-
terfering and non-interfering CPRIC” [2]. This definition allows 
for identification of the phenomenon and lays the foundation 
for future research and management strategies.

Very few data are available regarding the etiology of the phe-
nomenon or the reason for increased prevalence, but it has 
been speculated that increased cerebral blood flow during re-
suscitation may be the root cause [1]. Improved reporting of 
the phenomenon might play a role in the perceived increase 
in prevalence as well, though there is no way of knowing the 
true impact of this factor. Clinically, it would make sense that 
increased emphasis on high-quality cardiopulmonary resuscita-
tion (CPR) in recent years, along with widespread implementa-
tion of mechanical CPR devices, might contribute to improved 
cerebral blood flow in cardiac arrest [3,4]. When paired with 
evidence that CPRIC patients have substantially higher rates of 
return of spontaneous circulation (ROSC) and 30-day survival, 
this explanation certainly seems to make physiologic sense [5].

Despite an absence of data regarding the prevalence of CPRIC in 
the United States, it is estimated that between 0.23% to 0.9% 
of all cardiac arrests globally present with signs of CPRIC [6]. 
When one considers that over 350 000 out-of-hospital cardiac 
arrests occur in the United States annually, prevalence should 
fall between 805 and 3150 cases per year if these estimations 
remain consistent. Despite these numbers, there are only a few 
case reports of the phenomenon in the literature [1,7-10]. The 
present case report describes a patient who presented as an 
out-of-hospital cardiac arrest and exhibited signs of interfer-
ing CPRIC. The report also describes how emergency services 
personnel responded, and discusses how improved awareness 
is crucial for appropriate management of CPRIC.

Case Report

Christiansburg Emergency Medical Services (CEMS) was dis-
patched to a 52-year-old woman in cardiac arrest. CEMS re-
sponded with an Advanced Life Support (ALS) ambulance and ALS 

response vehicle. New River Valley Emergency Communications 
Regional Authority (NRV 911) advised the responding crew that 
the patient was originally being driven to the emergency medi-
cal services (EMS) station by her significant other with the com-
plaint of chest pain, but during the drive she became unrespon-
sive. Telephone-assisted CPR instructions were provided through 
NRV 911 to the significant other. During the 4-minute response, 
NRV 911 updated the responding units that the patient was 
“awake and talking” and advised the significant other to stop CPR.

Upon arrival, the EMS crew found the patient supine on the 
ground, unresponsive, pulseless, and apneic, with the significant 
other actively performing chest compressions. No automated 
external defibrillator was available prior to EMS arrival. Due to 
environmental conditions that limited the ability to provide ef-
fective resuscitation outside, the patient was moved immedi-
ately into the ambulance and CPR was resumed without delay.

The patient’s medical history was significant for hypertension, 
hyperlipidemia, and an ST-elevation myocardial infarction that 
required balloon angioplasty and stenting of the mid-left an-
terior descending (LAD) artery. Medications documented by 
EMS included sublingual nitroglycerin, clopidogrel, and aspi-
rin, though medication adherence was unclear. The patient 
also had a history of recreational cocaine use.

Shortly after CPR was resumed in the ambulance, the patient 
began moving her arms in a purposeful manner. Chest com-
pressions were briefly paused to reassess for a pulse; howev-
er, the patient immediately became unresponsive when com-
pressions stopped, and no pulse was identified. Compressions 
were immediately resumed, defibrillation pads were applied in 
the anterolateral position, the monitor was precharged to 200 
J, and a rhythm check revealed ventricular fibrillation, prompt-
ing immediate defibrillation (Figure 1).

Chest compressions were resumed immediately while a si-
multaneous attempt was made to place a supraglottic airway. 
During compressions, the patient grunted, opened her eyes in-
termittently, and purposefully grabbed the compressor’s arms. 
Significant trismus prevented supraglottic airway placement. 
A nasopharyngeal airway was inserted to facilitate bag-valve-
mask ventilations, which again elicited purposeful movement 
and eye opening. These findings prompted repeated reassess-
ment for pulse and rhythm because the patient’s level of ap-
parent awareness was inconsistent with the crew’s prior expe-
riences managing cardiac arrests. Each time compressions were 
paused, however, the patient went completely limp, became 
unresponsive, and rhythm checks continued to demonstrate 
ventricular fibrillation. Defibrillation was delivered at appro-
priate intervals through a total of 6 shocks, although multi-
ple brief pauses in compressions occurred due to the patient’s 
presentation and direct interference with resuscitative efforts, 
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as well as the crew’s disbelief that the patient was in cardiac 
arrest, leading to the desire to confirm the underlying rhythm.

Vascular access was initially attempted intravenously due to 
concerns of potential intraosseous device dislodgment sec-
ondary to the patient flailing her limbs around during active 
resuscitation. Intraosseous access was deferred briefly while 
peripheral access was attempted. After a single unsuccess-
ful intravenous attempt, intraosseous access was established 
in the left proximal tibia following the second defibrillation 
(Figure 1). The crew also cited concerns for patient discomfort 

as a reason for delaying intraosseous access, though this was 
not the primary factor influencing this decision.

After the third defibrillation (Figure 1), 4-lead electrocardio-
gram (ECG) monitoring was added as an additional means of 
confirming ventricular fibrillation. Ventricular fibrillation was 
confirmed in leads I, II, and III. Following the fourth defibril-
lation (Figure 1), a mechanical CPR device was applied and 
the patient’s arms were secured using the device straps to 
reduce interference with compressions. Despite this, the pa-
tient continued to exhibit purposeful movements, to the point 

Figure 1. �The initial defibrillation was delivered at 200 joules for ventricular fibrillation (top left). The second defibrillation was 
delivered at 300 joules for ventricular fibrillation (middle left). The third defibrillation was delivered at 360 joules for 
ventricular fibrillation, and the rhythm appears to have converted into ventricular tachycardia post-defibrillation (lower left). 
The fourth defibrillation was delivered at 360 joules for ventricular fibrillation, and the rhythm appears to have converted 
into an organized rhythm for a brief period of time post-shock (top right). The fifth defibrillation was delivered at 360 joules 
for ventricular fibrillation, and the rhythm appears to have once again converted into an organized rhythm for a brief period 
post-shock (middle right). The sixth defibrillation was delivered at 360 joules for ventricular fibrillation, and ROSC was 
obtained post-shock (lower right). ROSC, return of spontaneous circulation.
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of freeing her hands and attempting to pull the piston off her 
chest. She also opened her eyes and vocalized several obscen-
ities with the device in place. At one point, the patient was 
able to push herself up on the stretcher enough to displace 
the device inferiorly, resulting in several compressions being 
delivered over the right costal margin before the device could 
be repositioned. Subsequent hospital imaging revealed mul-
tiple right-sided rib fractures, likely attributable to this event.

The receiving emergency department was contacted between 
the third and fourth defibrillations, and the attending physician 
was consulted regarding the patient’s awareness during CPR. 

The physician recommended the continuation of standard ad-
vanced cardiac life support measures. A subsequent call was 
placed to the same physician due to the severity of the pa-
tient’s agitation preventing effective resuscitation, at which 
time 2.5 mg of intraosseous midazolam was recommended. 
ROSC was achieved before this medication was administered.

Between the fifth and sixth defibrillations (Figure 1), the crew 
retrieved a second cardiac monitor from the ALS response ve-
hicle and repeated a rhythm assessment to exclude monitor 
malfunction or artifact. The second monitor revealed iden-
tical findings to the first, confirming persistent ventricular 

Figure 2. �First 12-lead ECG post-ROSC. The ECG was complicated by significant artifacts due to patient noncompliance. ST-segment 
elevation was significant enough that emergency medical services clinicians activated the CCL based on these findings. 
ECG, electrocardiogram; ROSC, return of spontaneous circulation; CCL, cardiac catheterization lab.

Figure 3. �Second 12-lead ECG. There is a marked improvement in artifact levels with this ECG. This demonstrates clear ST-segment 
elevation in the anteroseptal leads with reciprocal depression. ECG, electrocardiogram.
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fibrillation. This process contributed to a delay between the 
fifth and sixth shocks.

Shortly after the sixth defibrillation, the patient pushed herself 
upright in the mechanical CPR device and expressed significant 
distress, stating, “you’re all trying to kill me” and “you’re kid-
napping me.” At this point, ROSC at been achieved. Vitals and a 
12-lead ECG were obtained prior to transport. The patient was 
normotensive, tachycardic, and mildly hypoxic, with a Glascow 
Coma Score of 13 (E4, V4, M5). Hypoxia improved with 2 liters 
per minute of oxygen via nasal cannula. The 12-lead ECG was 
limited by motion artifact but demonstrated sinus tachycar-
dia with significant septal and anterolateral ST-segment eleva-
tion (Figure 2). Based on these findings, the EMS crew imme-
diately activated the cardiac catheterization lab (CCL) utilizing 
Pulsara, a smartphone application and “telehealth communi-
cation platform” that allows EMS personnel to directly acti-
vate and communicate with receiving CCL staff [11]. A repeat 
ECG was obtained during transport (Figure 3).

During transport, the patient remained agitated and repeated-
ly complained of dyspnea. On arrival at the receiving facility, 
the patient was taken directly to the CCL on the EMS stretcher.

The patient was intubated prior to transfer to the CCL table. 
Coronary angiography demonstrated a 100% occlusive in-
stent thrombosis of the mid-LAD artery. Balloon angioplasty 
successfully restored flow and the patient remained hemody-
namically stable throughout the procedure. The patient’s hos-
pital course was otherwise uncomplicated, and she was dis-
charged neurologically intact.

Discussion

This case highlights an extremely unusual presentation of a 
cardiac arrest patient exhibiting obvious signs of awareness 
and combativeness during resuscitation attempts, consistent 
with the interfering subtype of CPRIC. This patient required 
multiple rounds of defibrillation for refractory ventricular fi-
brillation and underwent at least 20 minutes of CPR with at 
least partial recall of the events. She was transported directly 
to the CCL for emergent percutaneous coronary intervention 
for an in-stent thrombosis of the LAD.

Many of the challenges faced by the EMS crew in this case 
have been reported in other cases of CPRIC, including purpose-
ful movements of the extremities, grabbing of clinicians, vocal-
ization, eye opening, and combativeness [1,7-10]. In this case, 
these behaviors complicated resuscitation efforts by prompt-
ing repeated pulse and rhythm reassessments, delaying vas-
cular access, causing omission of advanced cardiac life support 
medication administration, and making airway management 

more difficult. The patient’s trismus prevented placement of 
an advanced airway and limited the ability to monitor end-
tidal carbon dioxide, which has become an important met-
ric during cardiac arrest management. A nasal cannula capa-
ble of monitoring end-tidal carbon dioxide was later applied, 
though no meaningful values were obtained until after ROSC.

Several interruptions in compressions occurred during the re-
suscitation; however, these pauses were generally brief and 
related to rhythm assessment or management of patient inter-
ference with ongoing CPR. Although it is not possible to deter-
mine the precise impact of these interruptions on CPR quality, 
the patient ultimately survived neurologically intact. This case 
underscores the importance of maintaining effective basic life 
support measures even in the setting of CPRIC. It is also pos-
sible that greater clinician familiarity with CPRIC may reduce 
unnecessary interruptions in future cases by increasing con-
fidence that awareness and purposeful movement can occur 
despite ongoing cardiac arrest.

Point-of-care ultrasound may represent a useful adjunct in 
similar cases. One of the major challenges in this case was 
determining whether the patient remained in cardiac arrest 
despite repeated signs of awareness. Ultrasound could po-
tentially have been used during an early rhythm check to as-
sess for cardiac standstill or the absence of pulse-generating 
activity. Although ultrasound was available to the EMS crew, 
it was not utilized.

In addition to the barriers to patient care encountered during 
this case, there is also concern for physical injury and psycho-
logical stress among healthcare professionals that encounter 
CPRIC. In this case, one crew member sustained multiple abra-
sions and a hematoma to the forearm while performing com-
pressions. The potential psychological effects of CPRIC on both 
clinicians and patients remain poorly studied and warrant fur-
ther investigation [12].

Although the prevalence of CPRIC appears to be increasing, 
there have yet to be accepted guidelines or treatment algo-
rithms developed for the care of these patients by major pro-
fessional organizations. Likewise, little is known about the 
long-term psychological effects of CPRIC on patients. Patient 
and clinician safety should be the highest priority when de-
veloping these guidelines and future guidelines should prior-
itize both patient and clinician safety while minimizing inter-
ruptions in resuscitation. Chemical sedation may represent 
one strategy to reduce distress, purposeful movement, and 
interference with CPR, although evidence regarding its im-
pact on outcomes remains limited. Several pharmacologic 
agents, including benzodiazepines, fentanyl, propofol, and ket-
amine, have been described in prior reports of CPRIC [2,6,13]. 
In some cases, including in this one, administration of both a 
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sedative and a paralytic, such as succinylcholine or rocuroni-
um, may warrant consideration when trismus interferes with 
airway management.

It is also important to consider that the use of sedation dur-
ing CPRIC presents an ethical dilemma: clinicians may feel con-
flicted about sedating a patient who appears conscious and is 
“fighting for their life,” yet uncontrolled movement – let alone 
active resistance – interferes with almost every aspect of high-
quality CPR. It is the authors’ opinion that sedation may not 
only be justified to reduce patient distress, but to also facili-
tate the delivery of high-quality resuscitation.

When considering sedation, one must consider the potential 
for hemodynamic compromise and how this may impact the 
patient both before and after ROSC. Ketamine may be partic-
ularly attractive in this setting because it can be administered 
intravenously, intraosseously, or intramuscularly, provides an-
algesia, and generally preserves hemodynamic stability even at 
sedating doses (1-2 mg/kg intravenous/intraosseous; 4-5 mg/
kg intramuscular) [14-17]. Midazolam may be a reasonable al-
ternative option, as it can also be administered through mul-
tiple routes and is generally hemodynamically tolerated when 
used alone, but it does not provide any analgesia [18,19]. The 
addition of an opioid such as fentanyl may improve analge-
sia, though the synergistic effects of these medications may 
increase the risk of hemodynamic compromise.

Delivering these medications during low-flow states (ie, CPR), 
particularly via tibial intraosseous access, also poses unique 
pharmacokinetic challenges. Delayed or unpredictable drug 
delivery can occur, as effective delivery relies on adequate 
perfusion for distribution to the sites of action, and this issue 
can complicate dose titration during CPR [20]. Inadequate cir-
culation may also delay central drug delivery, which increas-
es the risk of re-dosing these medications prior to the initial 
dose taking effect. This could theoretically present the poten-
tial for oversedation after ROSC.

While ketamine and midazolam have been utilized success-
fully in other cases, further investigation is needed to deter-
mine optimal medication selection, dosing, and safety in pa-
tients with CPRIC.

Conclusions

CPRIC is a challenging and increasingly recognized phenom-
enon for which no universal guidelines for appropriate man-
agement or sedation currently exist [2,5]. This case illustrates 
one possible presentation of CPRIC, as well as the barriers to 
care encountered by clinicians. Increased awareness of CPRIC 
among healthcare professionals may help clinicians to bet-
ter recognize the phenomenon and respond more effectively 
when it occurs. Further research is needed to clarify the prev-
alence of CPRIC in the United States, identify optimal sedation 
strategies and dosing, develop evidence-based management 
guidelines, and better understand the long-term psycholog-
ical effects on both survivors and healthcare professionals.
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