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Introduction 
It is a leading cause of death in children <5 years old. Nearly every year, drowning causes nearly ½ million deaths each year worldwide 
across all ages.1 This number is likely underestimated, especially in developing countries. Indeed, low-middle income countries 
account for >90% of drowning fatalities.2 There is a lot of confusing terms related to drowning. We need to avoid these. We recommend 
against ever using the terms “wet drowning,” “dry drowning,” and “near-drowning”- these are ambiguous and confusing terms. In 
context, we don’t tell someone who suffered a heart attack that they had a “near-heart attack” bc they survived it.3 
 
Drowning appears to have a bimodal distribution: the first peak is in children <5 who are unsupervised in pools/bathtubs, with <10% 
of these cases related to child abuse/neglect. The second peak is in young adults 15-30 years old who are recreationally swimming 
(beaches, lakes, rivers).4 
 
Risk Factors 
Those disproportionally affected in the US include males, African Americans, children <5 years old, and low socioeconomic status.5 
 
Other risk factors include alcohol consumption, with >50% of adult drowning related to it. Hypothermia, concomitant trauma, seizure, 
or risk-taking behavior are all risks as well.2 

 
Pathophysiology 
Initially, an episode of panic results in a loss of normal breathing pattern and a struggle by the patient to stay above water. The 
involuntary inspiratory effort eventually occurs, resulting in hypoxemia. This is followed by aspiration of fluid and reflex 
laryngospasm when water contacts the lower respiratory tract. Cerebral hypoxia is a major piece in morbidity and mortality.2 

There is no difference between salt and freshwater drowning: both result in hypoxemia.6 
 
Both salt and fresh water equally destroy surfactant, causing noncardiogenic pulmonary edema from fluid shifts and ARDS.  
Neurologically, patients can have cerebral edema and elevated ICP consistent with cerebral hypoxia. 20% of drowning victims sustain 
neurologic damage, limiting full recovery.7 
 
Arrhythmias may occur depending on the degree of hypoxemia as well as concomitant hypothermia from the water temperature. 
Atrial fibrillation, along with fatal ventricular tachycardias, may occur. 
 
No major electrolyte abnormalities are seen in drowning cases unless there is significant hypothermia present. 
 
Prehospital Management 
Much like any arrest case, bystander intervention significantly improves survival.8 
Its different from a cardiac arrest case à where CBA is emphasized, here ventilation is attempted first (BAC). Rescue breathing should 
begin as soon as the patient is placed in a safe space and able to be safely administered rescue breaths. 
Do not use the Heimlich maneuver or other postural draining techniques to remove water. These have no value here. 
 
If the patient does not respond at all to 2 rescue breaths, immediately begin CPR. Follow all BLS pathways and perform high-quality 
CPR. Get help and find an AED to apply to the patient as well. 
 
Cervical spine injury is rare in most drowning victims;unless there is any clinical evidence of trauma or a witnessed dive into shallow 
water, no cervical spine immobilization is indicated. In fact, c-collars can interfere with airway management and are not 
recommended.9 
 
Emergency department management 
In addition to continuing prehospital efforts in unstable or unresponsive patients, intubation should be actively sought in anyone 
unable to protect their airway or, 
Inability to maintain PaO2 >90% despite the use of high flow oxygen device. 
 
In those who do not require immediate intubation, give supplemental oxygen to maintain SpO2 >94%. NIPPV can also be utilized. 
We advise using end-tidal CO2 as a marker for respiratory status in addition to standard pulse oximetry and telemetry. 
 
Remove all wet clothing, rewarm patients as indicated. 
 
Disposition 
Many questions on the boards will ask questions regarding disposition. Admit vs Discharge, ICU vs floor. 
 
Any symptomatic patient requiring supplemental oxygen requires ICU admission.  
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Those critically ill with evidence of neurologic insult face a large, uphill battle for good neurologic outcome. The goal of ICU 
management is the prevention of secondary neurologic injuries due to ongoing ischemia, cerebral edema, hypoxemia, fluid or 
electrolyte imbalances, acidosis, and seizure activity. 
 
Asymptomatic patients 
It is more common to have asymptomatic patients arrive to the ED after a nonfatal drowning event.  
 
A standard chest x-ray is reasonable for any patient who presents after a drowning event, symptomatic or not. 
Evidence does not support repeat chest x-rays and should only be performed if symptoms develop or there is a change in pulse 
oximetry. 
 
Bronchospasm is a common, late complication and may be treated like any acute asthma exacerbation with bronchodilators. 
 
Steroids or antibiotics should never be given to drowning patients. They have been studied and not been found to be of any benefit.10  
 
Pneumonia 
Post-drowning pneumonia is a poorly understood phenomenon. As you can imagine, it is difficult to isolate if the pneumonia is exactly 
caused by drowning itself. The exact incidence is debated and differs in studies, but most agree that it is low.11 

Antibiotics are only indicated in cases of suspected pulmonary infection or if the victim was submerged in contaminated water. By 
contaminated water, we are referring to wastewater or sewage.12 

 
If pneumonia does develop, you really need to think about water pathogens like Pseudomonas, Aeromonas, and Proteus.  
 
Outcome 
There is evidence that certain factors play a large role in survival following drowning. These are testable. 
 
Duration of submersion is the most important factor for survival outcomes and carries a much higher mortality rate if >5 minutes.13 

 
Honestly, the other factors are essentially the same as for cardiac arrest: time to BLS, resuscitation duration, age, GCS, persistent apnea, 
blood pH <7.1. There is no need to memorize these. 
 
In conclusion, over 75% of drowning patients survive with full neurologic function, with 6% suffering residual neurologic deficits. 
 
References: for a complete list of references please visit our website under this topic’s heading. We do not want to waste paper printing 
them! (We know your hospital is probably responsible for wasting an equivalent of an acre from the rain forest daily). 


