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The historical use of high-dose intravenous (IV) vitamin C therapy goes back to at least the 
1940s.1 Plasma vitamin C levels can rise as much as 140- to 200-fold higher with IV treatment 
than with maximum tolerated oral doses (approximately 20 mM, compared to 0.1 mM), 
suggesting this route of administration may have a different set of therapeutic effects and a 
broader array of clinical indications.2,3 A 2010 report indicated the main reasons for IV vitamin C 
use in clinical practice were infectious illnesses, cancer, fatigue, fibromyalgia, detoxification, 
and atherosclerosis.1  
 
Although scurvy is uncommon in the general population, vitamin C deficiency occurs frequently 
in critically ill patients, as well as smokers, post-surgical and hospitalized patients, and those 
with chronic disease and major depression.4 In many cases, this deficiency may be difficult to 
overcome with oral supplementation. IV doses of 2-3 grams per day of vitamin C can normalize 
circulating levels and may interrupt the cycle of tissue damage and dysfunction and rising 
oxidative stress levels. Higher doses, such as 6–16 grams per day have been suggested for cases 
of trauma, ischemia/reperfusion injury, and sepsis, since antioxidant depletion may contribute 
to widespread tissue damage and organ failure. IV vitamin C therapy in these cases may 
stimulate recovery of organ function and possibly prolong life.5  
 
Safety 
 
Although IV vitamin C is contraindicated in patients with renal failure, glucose-6-dehydrogenase 
deficiency, or iron or copper storage diseases, its general safety has been well demonstrated.6 
Findings from a pilot trial in six healthy men suggest concerns about increased pro-oxidant 
effects from vitamin C therapy may be unfounded: neither 750 nor 7,500 mg of IV vitamin C per 
day for six consecutive days raised markers of oxidative stress.7 In fact, a meta-analysis of 12 
studies including a combined total of 446 participants showed that vitamin C therapy lowered 
levels of C-reactive protein (CRP), an inflammatory marker associated with oxidative stress. The 
effect was strongest in those under 60 years of age, those with higher baseline CRP levels, and 
those receiving their vitamin C intravenously.8  
 
A small amount (less than 0.5%) of large doses of vitamin C is converted to oxalate,9 but reports 
of renal stones possibly related to IV vitamin C are rare and limited to patients with renal 
dysfunction.6,10 
 
It is important to note IV vitamin C administration can falsely elevate blood glucose readings on 
some self-monitoring devices, which may lead to excessive insulin use and hypoglycemia.11,12  
 
Anecdotal Evidence 
 
The potential benefits of IV vitamin C were documented as early as the 1940s by Dr. Frederick 
Robert Klenner, who reported numerous successful cases using large doses of sodium 



ascorbate intravenously to treat viral pneumonia, measles, chicken pox, polio, and other viral 
infections.13-16 In a paper published in the Journal of Applied Nutrition in 1971, Klenner 
summarized his observations and experiences using high-dose ascorbic acid.17  In the paper, 
Klenner described his methods for determining vitamin C status and requirements of 
individuals, and proposed the Silver Nitrate-Urine Test as the most useful for  ascertaining the 
oral, intramuscular, or IV dosage needed. He went on to detail his theories regarding the 
antiviral actions of vitamin C, and presented a case in which a patient hospitalized with 
unconsciousness and high fever attributed to viral pneumonia was treated successfully with 140 
grams of ascorbic acid, administered over 72 hours. Finally, he described the potential benefits 
of high-dose vitamin C therapy in patients with third-degree burns, recurring miscarriage, insect 
and snake bites, poisonings, tetanus, and viral hepatitis, as well as post-surgical patients in 
general. He recommended IV doses ranging from 350–1,200 mg per kg body weight, and 
provided instructions on preparing the IV solution. 
 
In the 1980s, Dr. Robert F Cathcart, III, published a series of articles detailing his experience and 
recommendations regarding high-dose ascorbate therapy. Cathcart introduced the concept of 
bowel tolerance as a method for determining oral vitamin C dose, and reported that bowel 
tolerance can increase from approximately 4–15 grams per 24 hours in health to as much as 
200 grams per 24 hours at the peak of an acute illness due to a phenomenon he called “acute 
induced scurvy”. Furthermore, he suggested the degree of vitamin C tolerance increases with 
severity of illness.18 He noted this same relationship is seen in allergy patients, who may 
tolerate oral doses as high as 50 grams per day during periods of high antigenic exposure.19 
Cathcart suggested large amounts of vitamin C are needed to scavenge free radicals produced 
at high rates during tissue inflammation,20 and provided his recommendations for high-dose 
ascorbate therapy, administered intravenously when necessary, in cases of bacterial, viral, and 
fungal infections; to treat allergies; in post-surgery or trauma patients; for autoimmune 
rheumatic conditions; and, in cancer patients.21 He proposed sudden infant death syndrome is 
caused by acute induced scurvy and might be preventable with high-dose ascorbate 
treatment18,22 and, prior to the availability of effective antiviral medication protocols, he was a 
proponent of high-dose ascorbate therapy in patients with HIV/AIDs to affect the course of the 
viral infection and prevent secondary infections.23 
 
Dr. Thomas E. Levy is a more contemporary supporter of high-dose vitamin C therapy. In his 
writing, he described his rationale for recommending sodium or magnesium ascorbate for high 
dose administration: low cost, safety, and, in the case of magnesium ascorbate, potential 
additional benefits from the cationic portion of the ascorbate salt.24 Levy also described a 
method for achieving maximum blood ascorbate concentrations using pulsed IV sodium 
ascorbate. His protocol includes 20-gram vitamin C pushes over 2 minutes, while cautioning 
that this can cause a rapid release of pancreatic insulin leading to hypoglycemia.25 In another 
paper, Levy reports on a case of flu treated with 50 grams of sodium ascorbate administered 
intravenously along with small amounts of calcium gluconate, magnesium sulfate, and B 
complex vitamins (without B12), as well as 6 grams of glutathione added at the end of the 
infusion. This was followed by dramatic improvement, which continued with five subsequent 



daily repetitions of this treatment, though with the calcium removed and dose of sodium 
ascorbate increased to 100 grams.26 
 
Effects of Vitamin C on Cortisol and Insulin 
 
A 1993 report from a research team looking at the effects of high-dose vitamin C in a healthy 
individual noted: IV infusion was more effective than IV injection for sustaining high blood 
vitamin C concentrations; and, vitamin C infusion triggered an increase in insulin output. The 
team also reported that, in three patients with diabetes, vitamin C infusions in conjunction with 
insulin injections led to clinical improvement.27 The same research team conducted other 
experiments in healthy individuals, in which they demonstrated IV vitamin C infusion triggered 
a surge in ACTH and cortisol levels, followed by rapid cortisol depletion.28,29 The implications of 
these findings await further investigation. 
 
Clinical Evidence 
 
Blood Vessel Function 
Vitamin C has demonstrated positive effects on vascular health and function in numerous 
studies. Interestingly, oxygen therapy, a standard intervention in patients with shortness of 
breath widely used in emergency medicine, can elevate free radical production and critically 
stiffen coronary blood vessels and reduce cardiac output. A pilot trial in eight healthy men 
found these effects were eliminated by a 3-gram IV infusion of vitamin C administered over 15 
minutes before treatment with 100% oxygen.30  
 
One trial noted IV vitamin C at doses higher than 30 grams acutely lowered blood pressure in 
pre-hypertensive individuals being treated for other conditions: systolic blood pressure 
decreased an average of 8–9 mmHg and diastolic blood pressure decreased 6–7 mmHg during 
IV therapy.31 In healthy sedentary postmenopausal women, carotid artery flexibility was 
diminished compared to premenopausal women, but normal carotid artery responsiveness was 
restored with IV vitamin C therapy.32 
 
High blood pressure and high cholesterol levels are associated with coronary artery dysfunction 
and increased risk of atherosclerosis. In a controlled trial, 3 grams of IV vitamin C reduced 
experimental coronary vasoconstriction in subjects with high blood pressure or high cholesterol 
levels and restored coronary function similar to that seen in healthy subjects.33 Obstructive 
sleep apnea is also associated with poor vascular function. In a trial in otherwise healthy people 
with obstructive sleep apnea, a 0.5 gram infusion of vitamin C improved endothelial function to 
levels seen in healthy individuals without sleep apnea.34 Hyperglycemia can also compromise 
blood vessel function, and IV ascorbate, at a dose of 2 grams, has been shown to prevent the 
change in vascular function and rise in blood pressure induced by acute hyperglycemia in 
healthy men.35,36 In addition, in a group of 20 study participants with type I diabetes subjected 
to experimental hypoglycemia, IV vitamin C (30 mg per minute for two hours) reduced 
endothelial oxidative stress, inflammation, and dysfunction.37 
 



In a placebo-controlled crossover trial in 10 heart failure patients, 2 grams of IV vitamin C was 
found to improve endothelial function and increase the antiplatelet effect of certain 
vasodilating compounds.38 In patients undergoing coronary artery stent, IV vitamin C (1 gram 
over approximately 40 minutes) prior to the procedure reduced a post-stent rise in platelet 
activation and production of a pro-inflammatory and pro-coagulant molecule.39 
 
Cancer 
The first reports suggesting IV vitamin C therapy reduces mortality in cancer patients was 
published in 1976 by Drs. Linus Pauling and Ewan Cameron.40 Subsequent trials using high doses 
of oral vitamin C yielded disappointing results, indicating the importance of achieving 
pharmacologic plasma levels in obtaining positive results. Since then, researchers have sought 
to understand the mechanisms and limitations of IV vitamin C therapy in cancer treatment. The 
prevailing theory is that ascorbate increases intracellular oxidative stress via generation of 
hydrogen peroxide, an effect that is selectively toxic to cancer cells, possibly due to increased 
levels of reactive iron and other metal ions in cancer cells.3 Another possible mechanism 
involves disruption of glucose metabolism.41 Laboratory research indicates pharmacologic 
concentrations of vitamin C increase cancer cell susceptibility to chemotherapy agents and 
radiation therapy. Indeed, this sensitizing effect has been noted in studies using cancer cell lines 
including small cell lung, ovarian, gastric, colon, brain, blood, and connective tissue cancers. 3,41 
Furthermore, vitamin C, even at high concentrations, acts as a protective antioxidant in 
metabolically normal tissues, and may improve tolerance of standard anticancer therapies.3 
 
More recent clinical studies have evaluated IV vitamin C therapy alone and in conjunction with 
standard anticancer treatments. The only randomized controlled trial to date compared 
standard chemotherapy to chemotherapy plus IV vitamin C (75 or 100 mg twice weekly for 12 
months) in stage III/IV ovarian cancer. Those receiving IV vitamin C had fewer treatment-related 
toxicities and lengthened progression-free survival.42 Although results from other studies have 
been mixed, there is no evidence that IV vitamin C interferes with conventional approaches.42,43 
In addition, a growing body of research suggests IV vitamin C may reduce off-target toxicity and 
improve quality of life in cancer patients undergoing cancer treatment.6,44,45 
 
Sepsis 
Vitamin C has shown promise as a treatment for sepsis, a severe infectious condition marked by 
overwhelming free radical production, vascular dysfunction, cellular and mitochondrial injury, 
and progressive organ failure.46,47 The addition of thiamin (vitamin B1) may enhance the effects 
of vitamin C by supporting cellular metabolism and energy production. In one study, mortality 
rates were similar in the 229 sepsis patients who received 3 grams per 12 hours of vitamin C 
plus 200 mg per 12 hours of thiamin within six hours of onset of septic shock and 915 sepsis 
patients who did not receive vitamin therapy; however, IV vitamin C plus thiamin therapy was 
associated with lower in-hospital mortality in a subgroup of those with the worst prognosis.48  
 
A meta-analysis that included five studies with a combined total of 142 hospitalized patients in 
critical states found promising effects of high-dose IV vitamin C therapy on the length of time 
mechanical ventilation and medical interventions to normalize vascular function were required; 



however, no effect on mortality was noted.49 Another meta-analysis noted a small but 
statistically non-significant benefit on mortality for IV vitamin C in critically ill patients.50 More 
research is needed to elucidate the potential benefits of this IV vitamin C treatment in critically 
ill hospitalized patients. 
 
Neuralgia and Neuropathy 
IV vitamin C therapy has been reported to relieve nerve pain due to various causes. For 
example, the IV administration of 3 grams of vitamin C during the first 30 minutes of surgery 
reduced post-surgical pain more effectively than placebo in a study in adults undergoing throat 
surgery and tonsillectomy.51 Another study included 100 participants scheduled for 
laparoscopic colon surgery. They received vitamin C, at doses of 50 mg per kilogram body 
weight, or placebo intravenously during the first 30 minutes of surgery. Those who received 
vitamin C had lower pain scores and used less morphine during the 24 hours after surgery.52 In 
a case report, IV vitamin C therapy helped to relieve nerve pain caused by extensive jellyfish 
stings.53 IV vitamin C may even be helpful in patients with a nerve disorder known as idiopathic 
sudden sensorineural hearing loss, or sudden deafness: 36 patients treated with high-dose IV 
vitamin C therapy (200 mg per kilogram body weight) for 10 days along with standard 
corticosteroid therapy, followed by oral vitamin C (2,000 mg per day) for 30 days, were more 
likely to experience partial or complete restoration of hearing compared to 36 patients treated 
with standard therapy alone.54 
 
Herpes zoster (shingles) is caused by reactivation of a dormant herpes virus and manifests as a 
blistering skin rash and nerve pain that is notoriously severe. Post-herpetic neuralgia is a 
physically and mentally debilitating complication in which nerve pain persists for three to six 
months or, in rare cases, even longer. Post-herpetic neuralgia risk has been correlated with 
lower blood vitamin C levels.55 Studies suggest IV vitamin C therapy may have a role in 
treatment of acute herpes zoster pain and prevention of post-herpetic neuralgia. In a placebo-
controlled trial that included 87 patients with herpes zoster, participants received either 5 
grams of IV ascorbate or placebo on days 1, 3, and 5 of the study, and were monitored for 16 
weeks. Although vitamin C did not relieve acute herpes zoster pain, it did reduce the incidence 
of post-herpetic neuralgia.56 In an uncontrolled pilot trial with 67 participants suffering from 
herpes zoster, treatment with 7.5 grams of IV vitamin C  two to four times per week for 
approximately two weeks appeared to reduce pain, fatigue, and poor concentration, as well as 
risk of post-herpetic neuralgia.57 In a case report of a woman with herpes zoster neuralgia 
lasting 10 days that was unresponsive to other therapies, IV vitamin C treatment (4 grams daily 
for five days) resulted in quick and full resolution of pain, allowing her to discontinue opioid and 
other analgesics.58 Other reports describe cases of acute herpetic pain resolving after treatment 
with 15 grams of IV vitamin C administered every second day for about two weeks.59  
 
Viral Infections  
Although pioneers of IV vitamin C therapy used it to treat viral infections, few clinical trials have 
examined its effects. One study examined data from 178 cases of Epstein-Barr virus (EBV) 
infection, manifesting mainly as mononucleosis or chronic fatigue syndrome, treated at a single 
facility over nine years. Five or more treatments with 15–30 grams of IV vitamin C was 



associated with reductions in EBV antibody levels and shortened duration of illness.60 In a case 
report, an impressive recovery from acute respiratory distress syndrome caused by viral 
infection in a 20-year old female was described: After three days with poor response to 
conventional treatments and in the face of rapidly progressing respiratory dysfunction, 
treatment with high-dose IV vitamin C (200 mg per kilogram body weight, divided into four 
daily doses six hours apart) was initiated. This was followed by rapid improvement and eventual 
recovery.60  
 
Allergies 
In a trial that included 19 patients with allergies and 70 patients with infectious illnesses, IV 
infusion of 7.5 grams of vitamin C was found to reduce histamine levels, and the effect was 
greater in those with higher baseline histamine levels and those with allergies in general.61 A 
larger uncontrolled trial examined the effects of IV vitamin C therapy in 71 participants with 
acute or chronic allergic conditions. Treatment with 7.5 grams of IV vitamin C two to three 
times per week for an average of 3 weeks in those with acute allergies and 12 weeks in those 
with chronic allergies led to significant reductions in allergy-specific symptoms such as pruritis, 
rhinitis, and restlessness, as well as non-specific symptoms such as fatigue, sleep difficulties, 
depression, and poor concentration.62 
 
Functional Iron Deficiency 
Functional iron deficiency, characterized by high serum ferritin and low transferrin saturation, is 
common in people who require regular hemodialysis for chronic kidney disease. Because 
vitamin C can mobilize stored iron,63 the effect of IV vitamin C therapy on iron status in this 
population has been the subject of several studies. A pilot trial showed that 500 mg of IV 
vitamin C administered over 30 minutes at the end of hemodialysis twice weekly effectively 
improved iron status in 20 of 33 treated patients.64 In another trial, treatment with 300 mg of IV 
ascorbate three times weekly for eight weeks resolved functional iron deficiency in 18 of 37 
participants.65 The same dose twice weekly for five weeks was found to be as effective at 
reversing functional iron deficiency as 100 mg of IV iron sucrose twice weekly for five weeks in a 
comparison trial.66 
 
Fatigue 
A trial with 141 healthy volunteers compared the effects of an IV treatment with 10 grams of 
vitamin C to placebo. Those receiving vitamin C had reported lower levels of fatigue two hours 
after treatment and again one day later. The effect was more pronounced in those with lower 
baseline vitamin C levels.67  
 
Acute Pancreatitis 
One study that included 84 participants with acute pancreatitis reported benefits associated 
with high-dose IV vitamin C therapy. The study’s participants received either 10 grams of IV 
vitamin C or 1 gram of IV vitamin C per day for five days. Those treated with the higher dose 
experienced faster and more complete recovery, fewer complications, and shorter hospital 
stays compared with those receiving the lower dose.68 
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