
Understanding Nutrient 
Depletions 
There are several ways that drugs can affect food and nutrition status of patients and contribute to nutrient deple-
tions, even when they are prescribed according to the label instructions. Certain drugs can:

 ∙ Impact the absorption of nutrients in the gut by increasing, decreasing or preventing absorption

 ∙ Accelerate the metabolism of certain nutrients

 ∙ Increase or decrease the excretion of nutrients (Bellows & Moore, 2013)

Understanding the interactions between drugs and nutrients can help to prevent nutrient depletions as well as 
some of the negative health outcomes associated with the use of certain pharmaceuticals.

Here’s a review of the most commonly prescribed drugs and the nutrient depletions that are associated with their 
proper use.
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Acetaminophen/Hydrocodone 
(Vicodin, Norco, Paracetamol)
When acetaminophen (paracetamol), is administered in any dose, the 
body’s glutathione is depleted. This depletion is especially significant in 
the case of acetaminophen overdose, which can cause severe liver damage. 

It is the role of the liver to metabolize acetaminophen. However, when 
the liver cannot safely metabolize it at an effective rate, it results in an 
increase in oxidative stress. This leads to the formation of a reactive 
metabolite called N-acetyl-p-benzoquinone imine (NAPQI), which is 
detoxified and inactivated through conjugation with reduced glutathi-
one. When there is too much NAPQI, glutathione becomes depleted and 
liver damage may occur (Dimova, Hoet, Dinsdale, & Nemery, 2005; 
Kanno., Tomizawa, Yomogida, & Hara, 2017; Park, Yoon, Byeon, Seo, 
Hwang, Han, & Lee, 2018). 

Recommended Dosing

In order to address this depletion, it is recommended to supplement 
with N-Acetyl-Cysteine (NAC) (Mast et al., 2017), which is an amino acid 
derivative and a precursor to glutathione. Supplementing with NAC is 
preferred over supplementing glutathione due to improved oral bioavail-
ability of NAC. However, new studies have demonstrated that sublingual 
glutathione has a better outcome on serum glutathione therefore 
decreasing ROS markers (Schmitt, Vicenzi, Garrel, & Denis, 2015). 
Knowing this information, glutathione sublingual supplement could be 
a new way to treat acetaminophen induced liver damage. Glutathione 
supplementation has also resulted in positive effects on ALT. 

The following FDA approved protocol is recommended to prevent depletion:

 ∙ Loading phase: 0.14 to 0.16 g/kg up to 17 doses. 

 ∙ Maintenance dose: 0.069 to 0.083 g/kg (FDA, 2017).

Albuterol (Salbutamol, Ventolin, Proventil)
Studies have shown that Albuterol reduces serum potassium levels. 
Beta2 receptor agonists, including albuterol, increase conductance 
of channels sensitive to potassium ions (U.S. Department of Health & 
Human Services, 2014). Serum potassium levels are temporarily reduced 
(hypokalemia) due activation Na/K ATPase pumps which shift extracel-
lular potassium into the intracellular space, leading to a decrease in 
circulating potassium.

Recommended Dosing

Although mild to moderate hypokalemia may be asymptomatic, a review 
of potassium replacement therapy in clinical practice suggests increas-
ing potassium intake when levels are between 3.5 and 4.0 mmol and 
supplementation for potassium levels below 3.5 mmol. Replacement of 
potassium is crucial when levels are very low (less than 3.0 mmol) (Cohn,  
Kowey, Whelton, & Prisant, 2000).

Researchers suggest frequent testing to measure serum potassi-
um (Asmar, Mohandas, & Wingo, 2012) and replacement therapy in 
accordance with the severity of depletion. The following dosage is 
recommended:

 ∙ Mild: 2.82 g/day of oral potassium supplementation for patients with 
serum potassium levels 3.0–3.4 mEq/L

 ∙ Moderate: 3.75 g/day of oral potassium supplementation for patients 
with serum potassium levels 2.5–2.9 mEq/L

 ∙ Severe: Intravenous replacement of potassium should be considered 
for patients with symptoms of hypokalemia or with serum potassium 
levels less than 2.5 mEq/L (Kardalas et al., 2018; PubChem, 2004). 

Atorvastatin (Lipitor)
Decreases in CoQ10 levels have been observed in patients treated with 
atorvastatin. Statins inhibit cholesterol synthesis effectively but not 
selectively. HMG-CoA reductase inhibitors, such as a Atorvastatin, not 
only decrease the synthesis of cholesterol, but other products down-
stream of mevalonate, including Coenzyme Q10 (Mabuchi et al., 2007). 
In other words, mevalonate is a precursor to both cholesterol and CoQ10.

Recommended Dosing

Supplementing 50-200 mg qd of CoQ10 is recommended to prevent defi-
ciency (Bonakdar & Guarneri, 2005). The effects of 100mg per day of CoQ10 
supplementation on patients receiving statin treatment found that plas-
ma CoQ10 levels decreased by 42% compared to baseline in the placebo 
group, while plasma CoQ10 increased by 127% in patients receiving coQ10 
supplementation (Mabuchi et al., 2007).

Scientific studies to determine the effectiveness of CoQ10 in reducing sta-
tin-related muscle pain have had mixed results. Some researchers have 
suggested that CoQ10 supplements may reduce the incidence or severity 
of muscular side effects resulting from statin treatment as CoQ10 plays 
a role in energy production (Rundek, Naini, Sacco, Coates, & Dimauro, 
2004). Other studies have been inconclusive and researchers suggest 
larger studies with higher doses of CoQ10 should be conducted.

Gabapentin (Neurontin, Neuraptine)
Gabapentin is a new drug on the market to treat both pain and epilepsy. 
Its depletion and side effects are currently being discovered and there-
fore studies are scarce.  Gabapentin use was linked to lower levels of 
serum folate levels (Linnebank et al., 2011), however there is insufficient 
supporting research to explain the mechanism of action for folic acid 
depletion with gabapentin use.

Recommended Dosing

In order to prevent a deficiency in folic acid, consumption of the RDA of 
folic acid (400mcg / day) is recommended at minimum. Single ingredient 
folic acid supplements are available, as well as multivitamins and b com-
plex supplements that contain at minimum 400mcg of folic acid/folate 
(National Institute of Health, 2018). 

Lantus Solostar (Insulin Glargine Injection)
Insulin causes an increase in magnesium excretion (Djurhuus, Skøtt, 
Hother-Nielsen, Klitgaard, & Beck-Nielsen, 1995). In one study, supple-
mentation of magnesium was able to restore magnesium status and 
reduce the occurence of polyneuropathy (De Leeuw, Engelen, De Block, 
& Van Gaal, 2004).  Hypomagnesemia has been seen with overdoses of 
insulin and with diabetic acidosis (Tofade & Liles, 2004). The relation-
ship between insulin and hypomagnesemia is likely a result of insulin’s 
activity in the kidneys. Insulin activates the renal Mg2+ channel tran-
sient receptor potential melastatin type 6 that determines the final 
urinary Mg2+ excretion (Gommers, Hoenderop, Bindels, & Baaij, 2015). 

Recommended Dosing

The recommended dosing of magnesium to prevent depletion is 336 mg 
qd for 3 months (Zghoul, Alam-Eldin, Mak, Silver, & Weglicki, 2018). 
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Lisinopril 
ACE inhibitors (Angiotensin Converting Enzyme inhibitors), such as lisin-
opril, have been associated with increased zinc excretion and decreased 
intra monocytic zinc levels (Golik et al., 1998; Braun & Rosenfeldt, 2013; 
Trasobares et al., 2007). ACE is a zinc metalloenzyme, therefore zinc ions 
are essential to its activity since it directly participates in the catalysis 
of the peptide hydrolysis. Although the mechanism of action is still not 
clear, it was shown that lisinopril can inhibit the activity of different 
metalloenzymes (Cohen & Golik, 2006).

Recommended Dosing

To prevent zinc depletion, patients should consume the RDA of 11 mg a 
day for men and 8 mg a day for women. 

Metformin (Glucophage)
Short term use of Metformin has been shown to decrease serum levels of 
folic acid and vitamin B12 (Valdés-Ramos, Guadarrama-López, Martínez-
Carrillo, & Benítez-Arciniega, 2015; Roy et al., 2016).

There are several mechanisms that explain the depletion of vitamin B12 
due to Metformin, including:
 ∙ Bacterial overgrowth in the small bowel caused by alteration of its                                      
motility;

 ∙ Interaction with the cubulin endocytic receptor;

 ∙ Competitive inhibition of vitamin B12 absorption;

 ∙ Alterations in intrinsic factor levels;

 ∙ Inhibition of the calcium dependent absorption of vitamin B12-intrinsic 
factor complex at the terminal ileum (Kibirige & Mwebaze, 2013).

Recommended Dosing

It is recommended to supplement with 5 mg of folic acid per day to 
prevent depletion (Aghamohammadi, Gargari, & Aliasgharzadeh, 2011). 
Prevention of vitamin B12 deficiency can be addressed with 1 mg injec-
tion annually (Kibirige & Mwebaze, 2013), or 1000 mcg per day of sublin-
gual B12 (Parry-Strong, Langdana, Haeusler, Weatherall, & Krebs, 2016).

Metoprolol (Toprol-XL/Lopressor)
Melatonin may be depleted by metoprolol. Research suggests that 
the mechanism by which beta-blockers decrease melatonin release is 
a result of adrenergic beta1-receptor inhibition. Adrenergic receptors 
mediate the effects of norepinephrine, the neurotransmitter respon-
sible for stimulating the release of melatonin from the pineal glands 
(Stoschitzky et al., 1999). 

Recommended Dosing

Several studies examining the effects of melatonin supplementation have 
demonstrated positive effects for those receiving treatment with beta-ad-
renergic receptor blockers. Melatonin supplementation of 0.3-6 mg before 
bed reduced CNS side effects (i..e, sleep disturbances) and other possible 
risks associated with insufficient melatonin production (Fares, 2011).  

Omeprazole (Prilosec, Zegerid)
PPI use may cause low magnesium levels (hypomagnesemia), decreases 
in vitamin B12 stores, low plasma calcium levels, and impair non-heme 
iron absorption. 

The mechanism explaining the relationship between PPI treatment and 
low magnesium levels in unclear, however it is believed to be related to 

impaired gastrointestinal magnesium absorption. (Hess, Hoenderop, 
Bindels, & Drenth, 2012; Florentin & Elisaf, 2012).  It is hypothesized that 
PPIs inhibit gastric acid secretion resulting in impaired absorption of 
vitamin B12, calcium (Ito & Jensen, 2010) and iron (Hutchinson, Geissler, 
Powell, & Bomford, 2007) as an acidic environment is necessary for the 
digestion of these nutrients.

Recommended Dosing

The following supplementation is recommended to prevent nutrient 
depletions:

 ∙ Magnesium: Hypomagnesemia in patients receiving PPI treatment can 
be addressed with magnesium supplementation (oral or IV), however in 
some cases PPI treatment must be discontinued to reestablish normal 
magnesium levels (Center for Drug Evaluation and Research, 2011). 
Studies have shown that supplementing with at least 250-300 mg of 
magnesium per day is associated with a lower risk of developing sever-
al chronic diseases (DiNicolantonio, O’Keefe, & Wilson, 2018; National 
Institute of Health, 2018).

 ∙ Vitamin B12: Vitamin B12 deficiency can be treated using oral supple-
mentation or injections of B12. If digestion is impaired, injections may 
be preferred as this method of administration bypasses the barriers to 
absorption through the digestive tract. As stated above, high doses of 
oral vitamin B12 between 1000 mcg and 2000 mcg have shown to be as 
effective as intramuscular injections (NIH, 2018). 

 ∙ Calcium: For the treatment of acute hypocalcemia, intravenous calci-
um is necessary when serum calcium levels are below 1.9 mmol/L.  The 
protocol is one or two 10-mL ampoules of 10% calcium gluconate diluted 
in 50 to 100 mL 5% dextrose. For long-term, chronic hypocalcemia, as 
seen with PPI use,  500-1000 mg of elemental calcium (carbonate or 
citrate) can be given three times per day and increased up to 2g three 
times per day (Fong & Khan, 2012). 

 ∙ Iron: When treating iron deficiency, levels should be monitored until 
symptoms are resolved and ferritin concentration is greater than >100 
g/L. Therapeutic guidelines from another review recommends 325–650 
mg of ferrous sulfate daily (105–210 mg elemental iron) to increase iron 
stores (Baird-Gunning & Bromley, 2016). In cases of poor absorption 
or when rapid replacement is needed, parenteral iron can be used to 
increase iron and hemoglobin levels (National Institute of Health, 2018). 

Rosuvastatin (Crestor)
Studies have shown that CoQ10 is depleted as a result of treatment with 
rosuvastatin (Banach et al. 2015). Statins inhibit cholesterol synthesis 
effectively but not selectively. HMG-CoA reductase inhibitors, such as a 
Rosuvastatin, not only decrease the synthesis of cholesterol, but other 
products downstream of mevalonate ( the precursor to both cholesterol 
and CoQ10.) , including Coenzyme Q10 (Mabuchi et al., 2007).  

Recommended Dosing

Supplementing 50-200 mg qd of CoQ10 is recommended to prevent 
deficiency (Bonakdar & Guarneri, 2005). The effects of 100mg per day 
of CoQ10 supplementation on patients receiving statin treatment found 
that plasma CoQ10 levels decreased by 42% compared to baseline in the 
placebo group, while plasma CoQ10 increased by 127% in patients receiv-
ing coQ10 supplementation (Mabuchi et al., 2007). 

Scientific studies to determine the effectiveness of CoQ10 in reducing 
statin-related muscle pain have had mixed results. Some researchers 
have suggested that CoQ10 supplements may reduce the incidence or 
severity of muscular side effects resulting from statin treatment as 
CoQ10 plays a role in energy production (Rundek, Naini, Sacco, Coates, & 
DiMauro, 2004). Other studies have been inconclusive and researchers 
suggest larger studies with higher doses of CoQ10 should be conducted.
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