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For those in a hurry

Besides side effects and interactions, drugs can have a negative effect on the biofactor
household. Seniors are particularly affected, they more easily exhibit malnutrition and frequently
take drugs. Thiazide and loop diuretics, metformin, acid blockers and SSRIs are particularly
problematic.

Many active ingredients in drugs can interfere with the absorption and excretion of vitamins,
minerals or trace elements. The result is a biofactor deficit and an increased risk of further
health disorders. In particular chronically ill and older patients must often take several drugs
over a longer period of time, which can exacerbate a biofactor deficiency even further.
Knowledge of these negative effects of pharmacotherapy on the supply of vitamins and
minerals can therefore significantly improve holistic patient care.

Vitamins, minerals and trace elements are characterized in the organism by a variety of
pharmacological effects. These biofactors steer numerous processes in the metabolism. They work
as antioxidants, are involved in important enzyme reactions like for example the DNA and RNA
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polymerase or the sodium-potassium-ATPase, as well as in complicated endogenous systems such
as bone formation, blood formation or nervous functions of both the central and also peripheral
nervous systems. The body cannot produce the largest number of biofactors itself or not in
sufficient quantities, so that these must be taken in from the outside through our diet. Furthermore,
an increased supply of biofactors can be necessary for people at risk or with illnesses — at least
over a certain interval. Life situations that increase the need for biofactors include for example
growth, pregnancy and lactation, competitive sports, stress or chronic alcohol abuse.

Seniors, patients with chronic absorption disorders and chronically ill people like for example
diabetics, cardiovascular patients or tumor patients are risk groups for a biofactor deficiency and
demand even more attention in everyday practice. One of the reasons why these patient groups are
emphasized are their often long term intake of drugs which worsen the biofactor balance.
Mentioned here are widely used drugs like antibiotics, acid blockers, antidiabetics and lipid-
lowering drugs

Drugs and Their Effect on the Biofactor Household

Interactions of active drug ingredients with other drug substances or essential vitamins, minerals
and trace elements are then to be expected if the different active substances take the same
absorption, transport and metabolism pathways. Therefore if patients must take drugs, there exists
the basic possibility of interaction with the biofactor household. On the one hand the drug effect
can be disturbed by vitamin or mineral substances. On the other hand — and this is what this article
is about — the biofactor status can be negatively influenced by the active drug substances.™ ? A
decreased intestinal absorption and/or an increased excretion of biofactors through the bowel or
kidney can occur.

However it not only depends on the active profile of the drug whether a biofactor deficiency comes
up under pharmacotherapy, but also on the nutritional and biofactor status of the patients before
the therapy and the duration of the drug treatment. The vitamin and mineral status of a healthy
person, eats a well balanced diet and avoids stimulants, are usually not affected by a short drug
therapy. Only under a long time therapy — even intensified by the intake of several drugs — can
negative effects on the biofactor supply come up. Here again are emphasized chronically ill
patients under long term care or continuous medication as well as multimorbid seniors.

Seniors — Increased Risk for a Biofactor Deficiency

Even without long term drug therapy seniors are considered to be one of the most important risk
groups for a biofactor deficit. Numerous nursing home residents in Germany starting from 65 years
are considered as malnourished according to the “Erndhrung in stationdren Einrichtungen fur
Senioren und Seniorinnen“ [Nutrition in inpatient facilties for seniors] (ErnSTES-Studie).’
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According to the results of the nutrition report, only a third of the residents were found in good
nutritional status, about half of the older people were classified as malnourished and 11% even as
manifestly malnurished. Based on these data, it is not surprising that the supply of many biofactors
in seniors is also suboptimal and clearly under the recommendations of the D-A-CH Society.* The
results of the Seneca and Bethany studies™ © on the nutritional and biofactor status of seniors, which
have been known for more than 20 years, have been confirmed by current investigations.”°

As potential causes for the biofactor deficit of many seniors are chewing and swallowing disorders,
the reduced feeling of thirst and taste, absorption disorders due to a declining efficiency of the
gastrointestinal tract, chronic illnesses and — with this we are at the main focus of this article — the
mentioned numerous drug interactions. Pensioners take an average of 5.6 drugs, for residents of a
nursing home this number rises to 9.3. For each additional drug taken the risk of hospitalization,
nursing home admission and death increases to almost 9%.!! Besides the side effects of the drugs
themselves and drug interactions, their negative influence on the biofactor household also plays a
role. A vital deficit of vitamins, minerals and trace elements can have an effect namely as another
possible risk factor for additional illnesses or exacerbate the already existing complaints and thus
further worsen the health status of the patients. “Against the background of these relationships, the
negative influence of drugs on the biofactor status should be given stronger consideration in daily
practice,” Prof. Hans Georg Classen, Chairman of the Society for Biofactors warns in this
context. And even if seniors should certainly be particularly emphasized, the problem of the effects
of pharmacotherapy on the biofactor household also applies to other ages and patient groups (see
table below and continued next page).

Minerals Vitamins

Active Substances

Group

Analgesics Aspirin Calcium, iron Vitamin Ba,, folic acid, vitamin C
Amikacin, Gentamicin, Magnesium, calcium,
Tobramycin potassium
Neomycin Magngsmm, calcium, Vitamin B1,, Vitamin A, Vitamin K
Antibiotics potassium
Chloramphenicol Vitamin By, Vitamin C
Doxycycline, Tetracycline Magnesium, caIugm, Vitamin C
potassium, iron, zinc
Antidiabetic Metformin Folic acid, vitamin By,
Ca'rbgmazeplne, valproic acid, Calcium, Magnesium Fpllc gud, vitamin Bg, vitamin Bi,,
primidone vitamin D;
Antiepileptic

Phenytoin, Phenobarbital

Calcium, Magnesium

Vitamin By, folic acid, vitamin B,
vitamin B, biotin, vitamin D3

Antihypertensive
drugs

Captopril

Magnesium, zinc, potassium,
lithium

Methyldopa

Vitamin By,
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Active Substances

Minerals

Vitamins

Group

Anti-Parkinson's
remedies

L-Dopa/Carbidopa Gel

Vitamin Bg, Vitamin Be Folic Acid

Anti-rheumatic
drugs

Methotrexate

Magnesium, Zinc

Vitamin By, folic acid

Sulfasalazine

Folic acid

Diuretics

Thiazides

Magnesium, potassium, zinc

Vitamin By, Vitamin Bs, Vitamin
B1o, Folic Acid

Loop diuretics

Magnesium, potassium,
calcium, zinc

Vitamin B,, Vitamin Be, Vitamin
B1o, Folic Acid

potassium-sparing diuretics

Zinc

Vitamin By, Vitamin Be, Vitamin
B1o, Folic Acid

Lipid-lowering
agents

Cholestyramine

Magnesium, calcium

Vitamin A, Vitamin Ds, Vitamin E,
Vitamin K, Vitamin By, Folic Acid,
Vitamin C

Gastrointestinal
therapeutics

Proton pump inhibitors
such as omeprazole,

Magnesium, calcium,
iron, zinc

Vitamin By, folic acid, vitamin Ds,
vitamin C

Cimetidine Zing, iron, calcium Folic acid, vitamin B1,, vitamin Ds
Famotidine Zinc, iron, calcium Folic acid, vitamin By,
Sulfasalazine Folic acid

. Magnesium, potassium . .
Laxatives g ' P ¢ Folic acid

sodium, calcium, zinc

Antimetabolite methotrexate,
pemetrexed

Magnesium, Zinc

Folic acid, vitamin Ds

Cytostatics

Capecitabine

Vitamin Bg

5-Fluorouracil

Vitamin By, Niacin, Vitamin D;

Rituximab

Magnesium, potassium

Platinum analogues

Magnesium, potassium, zinc

Interleukin-2

Vitamin C

Table 1: Frequently prescribed drugs (excerpt) that can increase the risk of biofactor deficiency.?

Diuretics Can Become Biofactor Robbers

Let us take a closer look below at some of the drugs and their influence on the biofactor status.
Diuretics for example rank among the more frequently prescribed drugs — in particular thiazide
(such as hydrochlorothiazide), loop diuretics (i.e. furosemide) and potassium-sparing diuretics
(e.g. triamterene, spironolactone) — used for essential hypertension, cardiac insufficiency and

edema.
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While representatives of the latter substance class not only have an effect on potassium-sparing,
but also on magnesium-sparing, thiazide and loop diuretics lead to an increased renal excretion of
both biofactors. Thereby the risk for magnesium and potassium deficits increases. Such a deficit
plays an important role in the pathogenesis of essential hypertension, one of the indications for
diuretic therapy. It thus becomes a “vicious circle” in which the heart and circulation are further
burdened by magnesium and potassium deficiencies. Besides, diuretics from all three substance
classes can flush further vital biofactors out of the body through increased urinary excretion.
Above all vitamins B, Bs, B12 and folic acid as well as zinc are to be mentioned here. Diuretics
with the active ingredient triamterene are folic acid antagonists and can additionally inhibit the
effect of the vitamins in this way. This can lead to a deficiency in the mentioned biofactors with
corresponding deficiency symptoms.*3

Long term Metformin intake increases the
risk for a Vitamin B, deficiency.

Vitamin B, Deficiency Under Metformin Therapy

With long term intake the oral antidiabetic metformin prescribed for diabetics increases the risk

for a vitamin Bi. deficiency. Studies show the following correlations:

e The risk of vitamin B1> deficiency in diabetics on metformin therapy is three times higher in
comparison with non-diabetics** 1° and twice as high in comparison with diabetics without
metformin.®

e Patients who took metformin for more than 10 years suffered more often from vitamin B
deficit than patients with shorter intake duration.!’

In view of more than 7 million people in Germany with documented Type-2 diabetes® and the
resulting frequency of metformin prescription, numerous diabetics can come up with a vitamin B1»
deficiency. With the highest possible evidence level A Biguanide metformin is considered the first
choice if patients with Type-2 diabetes cannot manage their blood sugar with life style changes
alone. Unlike the practice recommendations of the German Diabetes Society (DDG) the American
Diabetes Association (ADA) explicitly recommends that vitamin B1> status should be controlled
regularly under metformin therapy, particularly in patients with anemia or neuropathy.*®

Thiazide and loop diuretics lead to an increased
renal excretion of potassium and magnesium.

Acid Blockers are Vitamin Bi» Robbers

Proton pump inhibitors are part of the most frequently prescribed drugs even though there are
increasing numbers of indications of side effects such as nephritis,?® renal insufficiency 2 or an
increased risk of dementia?® with long term intake. Acid blockers like pantoprazole, omeprazole
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or esomeprazole against heartburn, gastritis and other stomach diseases inhibit the activity of the
parietal cells in the stomach. Parietal cells are known to produce stomach acid which the body
additionally uses, among other things, to dissolve vitamin B, from dietary protein. Additionally
the parietal cells form the intrinsic factor necessary for vitamin B1o absorption. The result of an
acid blocker therapy can therefore be a vitamin B2 deficit. Studies have proven that the risk for a
vitamin B12 deficiency from long term therapy with Hz blockers increases about 25% and with
proton pump inhibitors actually by about 65%.?3

Additionally proton pump inhibitors lead to a significant degrading of vitamin C concentrations in
the stomach juices. There vitamin C acts as an antioxidant and eliminates among other things
potential carcinogenic substances (nitrites) in the saliva. Beyond that the intake of proton pump
inhibitors possibly leads to reduced vitamin C blood levels (serum and plasma). The prolonged
intake of proton pump inhibitors can have a negative influence on the status of vitamin Dz as well
as the minerals magnesium and calcium and the trace elements iron and zinc.

Numerous active drug ingredients interfere
with the vitamin Ds household.

These Drugs Can Influence the Vitamin D3 Status

It is known that numerous active drug ingredients intervene in the vitamin D3 household. A drug
induced vitamin D3 deficiency can lead, among other things, to a secondary hyperparathyroidism
and to disturbances of the bone mineralization even to osteoporosis.

With anticonvulsive drugs epilepsy patients have a two to six times higher risk of bone fractures
than the normal population.?* With up to 50% of patients treated long term with antiepileptics an
antiepileptic osteopathy is provable.?

With corticosteroids an osteopathy should be considered
based on disturbances of the bone mineralization.

Likewise with corticosteroids an osteopathy is considered based on the disturbance of the bone
mineralization. According to current scientific knowledge a safe corticosteroid dose below which
there is no increased osteopathy risk does not exist.?® Even a daily dose under 2.5 mg of a
prednisone equivalent over three months can increase the fracture risk. Thus the umbrella
organization Osteology advises for patients with corticosteroid therapy to check the vitamin Ds
status (Calcidiol = 25 OH-D3 in serum) by laboratory diagnosis and to compensate a deficiency by
targeted supplementation.?’

A significant linkage exists between the intake of selective serotonin reuptake inhibitors (SSRIs)
and the risk for osteoporosis development. Selective serotonin reuptake inhibitors can increase the
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risk of fractures depending on dose and duration. They reduce the formation of osteoblasts and
thus the formation of bone tissue during bone development and increase the formation of
osteoclasts which dissolve the bone matrix collagen through special enzyme reactions. Thus with
the intake of SSRIs we should keep a close eye on the endogenous status of the biofactors calcium,
magnesium and vitamin D3z. These biofactors are known to play an important role in bone
metabolism. In particular women during and after menopause are affected by the negative
influence of SSRIs on the bone metabolism. Even if meaningful studies on the protective effect of
a supplementation with calcium, magnesium and vitamin D3z with SSRI therapy are currently
pending, an accompanying intake of the mentioned biofactors would seem sensible based on the
described connections.

Result

On account of the extensive interactions under treatment with the often prescribed drugs mentioned
here, attention should regularly be paid to the biofactor status. The purposeful compensation of a
biofactor deficit should accompany the necessary drug therapy in order to be able to positively
influence the disease course and the development of secondary diseases.

Author

Dr. Daniela Birkelbach. She worked actively in the pharmaceutical sector for many
years in the area of vitamins and minerals as a lecturer and editor. In 2014 she became
self-employed as a Heilpraktiker (naturopath) in her own practice with the main focuses
of acupuncture, phytotherapy and nutritional counselling. Within the framework of her
nutritional advice for her patients she attached great importance to the supply with
biofactors, above all vitamins and minerals. Since 2019 she has supported the public
relations work of the Society for Biofactors e.V. (GfB) which is based in Stuttgart.
https://www.gf-biofaktoren.de/kontakt/

You can find detailed information on the biofactors mentioned here and others, as well as for the areas of
deficiency symptomatology, diagnosis and dosage recommendations on the website of the Society for
Biofactors (www.gf-biofaktoren.de)

The Society for Biofactors is a non-profit association that pursues the goal of promoting the scientific
basis of the therapy ad prophylaxis with biofactors.
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