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Traumatic brain injury (TBI) is a major cause of death and disability in the United States. The CDC estimates
that 190 Americans died per day in 2021 from TBI-related injury and there were more than 214,000
hospitalizations related to TBI in 2020.1 Brain injury can be temporary or may result in severe and permanent
disability or death and is typically classified as primary or secondary brain injury. Primary brain injury involves
damage to the brain via transfer of kinetic energy and refers to damage immediately at the time of the incident
and secondary brain injury evolves after the original injury and is due to factors such as hypoxemia,
hypotension, high or low blood sugar, or seizures, among other potential causes.2 Brain injuries are often
managed via medication, surgery, or exercise and therapies. Management depends heavily on the type of
brain injury and its severity. For example, for brain injury associated with increased intracranial pressure,
osmotic agents such as mannitol or active pharmaceutical ingredients (APIs) to decrease fluid around the brain
may be administered along with other medications potentially including analgesics or anticonvulsants.3 Despite
these treatment options, the Agency for Healthcare Research and Quality still reports longer stays and
increased hospital mortality for patients diagnosed with TBI compared with other inpatient stays.4 Given the
frequency and severity of brain injury in general and TBI specifically, development of new effective therapeutic
options is crucial to reducing morbidity and mortality in patients suffering from brain injury. In this blog post, we
evaluate recent literature regarding the usage of methylene blue for attenuation of adverse effects related to
TBI and other brain injuries.

Methylene blue is commercially available as an injectable that has been FDA approved to treat cyanide
poisoning, carbon monoxide poisoning, and methemoglobinemia. In recent years studies have begun to
evaluate the potential benefit of methylene blue off label for a variety of conditions, including those associated
with cognitive dysfunction such as Alzheimer’s Disease, Parkinson’s Disease, and brain injuries. Methylene
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Blue is thought to have benefit for these conditions via its stabilizing effect on mitochondrial function and its
effect on reduction of reactive oxygen species. Mitochondrial dysfunction and oxidative stress are often
implicated in progressive neurodegenerative disorders such Alzheimer’s disease and Parkinson’s disease and
in damage secondary to TBI.5,6 Additionally, new research both in vitro and in mice has suggests that
methylene blue may reduce neuronal apoptosis and improve blood-brain barrier integrity.7

One randomized, blinded, placebo-controlled trial evaluated the effects of methylene blue 10mg/kg
administered intraperitonially to mice and rats immediately or 24 hours post ischemic stroke. The study looked
for both morphological changes as well as behavioral changes and found methylene blue to significantly
alleviate brain injury both if administered immediately after brain injury and if administered 24 hours after the
injury.8 Another randomized, double-blinded, vehicle-controlled trial evaluated oral methylene blue 4mg/kg for
21 days concluded that long term oral administration of low dose methylene blue reduced brain lesion volume
and white matter damage after stroke induction in rats. The study noted functional behavioral benefit starting
on day 7 and up to the full 60 days duration of the study.9

Another randomized blinded placebo-controlled trial in mice administered methylene blue 1mg/kg one hour
post TBI and 0.5mg/kg three hours post TBI and evaluated the mice via behavioral assessments and MRI over
the following 14 days. Methylene blue treated mice showed significantly decreased lesion volume vs the
placebo group at all time points. Evaluators also saw a reduction in behavioral deficit in the treated group.10 In
addition to studies evaluating benefit of acute administration, there are studies that have found benefit of
methylene blue administration for months after brain injury as well. One study compared methylene blue in a
single dose of 1mg/kg 30 minutes after injury to administration of that same dose 30 minutes after injury and
then once monthly for a total of 6 months. The study noted repeated administration of methylene blue was the
most effective for preservation of limb function.11

Though high quality randomized controlled trials are not yet available, methylene blue has also captured
interest as a potential therapy for amelioration of post viral infection neurocognitive impairment and brain injury.
Its potential benefit has been posited due to its effect on improving mitochondrial function and the benefit seen
as a neuroprotective agent in other clinical situations such as ischemic stroke, neurodegenerative diseases,
and chemotherapy-induced encephalopathy.13 The authors of one article posited 2-3mg/kg/day divided into
three doses for 7-10 days for newly infected patients could be a reasonable dose for initial studies.14 Given
one meta-analysis reported that 12-35% of patients with long COVID suffered from cognitive impairment
(colloquially called “brain fog”) and another found elevated brain injury markers during the acute phase of
COVID-19, potential treatment and management strategies are in demand.13,14,15 Currently there are some
trials evaluating the use of methylene blue for COVID-19, though, results and outcomes are not yet
available.16,17

Brain injury and traumatic brain injury continue to be significant sources of morbidity and mortality and effective
treatment options for prevention of acute and long-term damage are needed. Though in vitro data and in vivo
animal data thus far is promising, more information and human trials are needed to evaluate the potential role
of methylene blue as a treatment for acute and chronic brain injuries. For further questions on methylene blue
and currently available data, feel free to reach out to the FACTS team at FACTS.support@fagronacademy.us
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For further information or questions, please feel free to reach out to us by

heading to www.fagronacademy.us!
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