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Micronutrients

Nutritional supplements can be used to enrich the food with 
health-promoting substances if these cannot be supplied in 
sufficient or optimal quantities. Various nutrients are also 
of crucial importance for the functioning of the immune 
system. Since the beginning of the COVID-19 pandemic, 
numerous studies have been published that show a clear 
connection between the supply of micronutrients and the 
likelihood of infection and the severity and duration of an 
illness. As natural substances, micronutrients are particu-
larly suitable for prevention and (complementary) therapy, 
as they can strengthen the immune system without causing 
undesirable side effects.

The respiratory disease COVID-19 caused by the SARS-CoV-2 
corona virus was first observed in December 2019 in the Chinese 
city of Wuhan. The virus is transmitted by droplets and aerosols and 
quickly spread into a pandemic. The disease often causes only mild 
symptoms or no symptoms at all. Sometimes and especially in older 
people, severe respiratory symptoms occur, so that those affected 
have to be treated in intensive care and possibly ventilated. 85 % of 
those who died of COVID-19 in Germany were 70 years or older. (1)

In many patients who die of COVID-19, the reaction of their own 
immune system plays a decisive role in the course of the disease. 

An excessive immune reaction can occur, in 
which immune cells release disproportionate 
amounts of pro-inflammatory cytokines. 
The messenger substances stimulate other 
immune cells to release cytokines, so 
that a self-reinforcing state of crisis arises 
(so-called cytokine storm), in which, in addi-
tion to diseased cells, healthy lung tissue 
is also destroyed. For a controlled immune 
response to occur, certain tissue levels of 
micronutrients are required. An undersupply 
of appropriate nutrients is particularly wide-
spread among older people. The connection 
between micronutrients status and immune 
function is the subject of current scientific 
research.

Vitamin D

In addition to its importance for bone health, 
vitamin D plays a crucial role in the function 
of the immune system. The sun's rays can 
produce vitamin D in the skin. Contrary to 
an often published opinion, in the latitudes 
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of Germany, vitamin D formation through 
UV exposure of the skin is not possible from 
October to March, since the solar radiation 
hits the earth's surface too flat and the rele-
vant UV-B component is absorbed by the 
atmosphere (Fig. 1). (2)

Low vitamin D serum values are also associated with a significantly 
increased susceptibility to bacterial pathogens, which can occur in 
the context of a secondary infection as a complication of COVID-19 
disease. The analysis of the data from 2,135 hospitalized patients 
showed that the risk of suffering sepsis doubles at 25 (OH) vitamin D 
levels of < 10 ng/ml, compared to levels of > 30 ng/ml (7).

Fig. 1: In latitudes of around 50 degrees north or higher, solar radiation falls too flat on the earth in winter. Due to the longer path 
through the atmosphere, the part of the UVB radiation relevant for vitamin D formation is almost completely absorbed. Vitamin D 
formation through sun exposure of the skin is therefore only possible from April to September.

With our modern way of life, in which most 
of us spend the majority of the day indoors, 
we contribute to the fact that vitamin D defi-
ciency is widespread (fig. 2). An insuffi-
cient vitamin D status weakens our immune 
system against pathogens and promotes the 
development of autoimmune diseases. (3)

A vitamin D deficiency is particularly common 
and pronounced in the elderly, as the forma-
tion of the vitamin in the skin through solar 
radiation decreases with increasing age. 
It could be shown that with the same UV 
exposure, only about 30 % of the amount of 
vitamin D is formed in the skin in 62-year-
olds and older, compared to 30-year-olds 
and younger people. (5) When the vitamin D 
levels of 1,578 patients at a geriatric rehabili-
tation clinic in Trier were measured, danger-
ously low values of < 10 ng/ml were found 
in two thirds of the study participants. (6) 
In this age group in particular, COVID-19 
claims the most deaths. (1)

After evaluating 6,405 patient data, a similar study showed that with 
a vitamin D status of < 20 ng/ml there is almost twice the risk of 
contracting an infection with multi-resistant Staphylococcus aureus 
bacteria (MRSA) compared to a status of > 20 ng/ml (8).

Fig. 2: In the course of the study on adult health in Germany (DEGS1), the 
Robert Koch Institute published the analysis of the data of almost 7,000 
participants. Nearly 90 % of the study participants showed an insufficient or 
deficient vitamin D status of < 30 ng/ml. (4)
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With higher vitamin D levels, COVID-19 infections are less common. 
The risk of a severe course of the disease also correlates significantly 
inversely with the vitamin D status. (9, 10)

A clinical study has already shown that an additional, complementary 
dose of vitamin D has a beneficial effect on the course of the disease 
in hospitalized COVID-19 patients. While only one patient (2 %) of 50 
patients who also received vitamin D required intensive medical treat-
ment, such treatment was required in 13 of 26 patients (50 %) from 
the control group. (11)

The quantity of vitamin D that is required to achieve a certain blood 
level can be easily calculated by multiplying the desired value with 
body weight. To achieve a level of 40 ng/ml, a 70 kg weighting adult 
would have to supplement about 2800 I.U. Vitamin D3 (40 ng/ml x 
70 kg 2800 I.U.).

Vitamin C

Vitamin C (ascorbic acid) forms an essential cofactor in collagen 
synthesis. In addition, ascorbic acid is involved in hormone and 
neurotransmitter metabolism and, as a water-soluble antioxidant, 
can protect tissue from oxidative damage. Particularly high concen-
trations are therefore found in leukocytes in which vitamin C helps 
to protect against oxidative self-damage. A vitamin C deficiency 
leads to fatigue, poor performance, susceptibility to infections and 
poor wound healing. During an acute infection process, the vitamin 
C requirement increases, so that the concentrations in serum and 
immune cells decrease significantly. As an IV high-dose therapy, 
ascorbic acid is used for the complementary treatment of COVID-19 
patients. Significantly reduced mortality and a shorter hospital stay 
are reported. (12)

A review by Hemilä et al. (2019) was also able to show that oral doses 
of vitamin C, in the range of 1-3 g per day, can influence the course 
of the disease in intensive care patients in a significantly favorable 
way. According to this, ascorbic acid can reduce the duration of 
mechani cal ventilation by 18 % and the duration of intensive care 
treatment by an average of 8.6 %. (13)

Zink

The trace element zinc is required for the function of more than 
300 enzymes and has a decisive influence on our immune system. 
Through its functions in protein metabolism and cell division, it plays 
an important role in the integrity of the mucous membrane and its 
resistance to pathogens. A clinical study with study participants 
between the ages of 65 and 82 years, who supplemented 10 mg 
zinc daily for seven weeks, showed a significantly reduced cytokine 
release and improved control of the immune response. While the 
unspecific activation of-T cells decreased, the T-cell response to stim-
ulation with antigens improved. Accordingly, zinc counteracts a pro-
inflammatory metabolic situation. Compared to certain anti-inflam-

matory pharmacotherapies, zinc supple-
mentation does not lead to a general inhibi-
tion of the immune response. Zinc improves 
the immune response to pathogens and 
reduces the incidence of infections. (14)

In the case of acute infections, short-term 
supplementation of higher doses (in the 
range of 75 mg) zinc in the form of lozenges 
could be beneficial. In the case of colds, a 
reduction in the duration of illness by up to 
42 % has been reported. (15)

Selenium

As selenocysteine, the trace element sele-
nium is contained in the active centre of the 
enzyme glutathione peroxidase, which plays 
a key role in detoxification processes and the 
neutralization of peroxide. It contributes to 
the breakdown of oxygen radicals that are 
released during phagocytosis by immune 
cells such as neutrophils and macrophages 
in order to oxidatively destroy pathogens. 
A sufficient antioxidant capacity of the 
organism is of great importance for the func-
tion of the immune system in order to limit 
the damage to the body's own structures.

About two thirds of the average selenium 
intake is obtained through animal foods. 
However, the selenium content of corres-
ponding foods is fluctuating and depends 
on the content of the feed used. In 2015, 
the D-A-CH specialist societies increased 
the reference values for intake for women 
to 60 µg daily and for men to 70 µg daily. 

Micronutrients

Fig. 3: Plant foods usually contain only small amounts of selenium. Animal 
foods provide 70 % of the selenium supply for women and men in Germany.
In the area of animal breeding, reference is made to a frequent undersupply. 
According to this, 38 % of cattle in Germany have a selenium deficiency. 
(17) Compared to the USA, dietary selenium intake is significantly lower 
in Europe. (18) For this reason, in Finland fertilizers are fortified with seleni-
um. The main risk groups for selenium deficiency are the elderly, vegetarians 
and vegans.
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For breastfeeding women, the value was 
adjusted to 75 µg daily. The amount of 
selenium ingested with food in Germany is 
only estimated to be in the range of 38 µg 
(women) and 47 µg (men) (Fig. 3). (16)

Selenium levels in the range of 100-130 
µg/l (corresponding to 125-163 µg/l for 
whole blood determination) are a prerequi-
site for the optimal function of the enzyme 
glutathione peroxidase. In an investigation in 
the Brandenburg area, however, only blood 
levels in the range of 60-80 µg/l (corres-
ponding to 75-100 µg/l for whole blood 
determination) were measured. A daily 
supplementation of 200-300 µg selenium 
(as sodium selenite) can help to optimize the 
antioxidant capacity. (19)

A good selenium supply is associated 
with a favourable influence on the course 
of a COVID-19 illness. In a study with 
166 patients, the selenium status of 132 
recovered patients averaged 53.3 µg/l, while 
34 deceased had an average status of only 

40.8 µg/l. (20) The trace element is therefore used to treat people 
with COVID-19 illness.

Coenzyme Q10

As an electron carrier in the mitochondrial respiratory chain, coen-
zyme Q10 plays a key role in aerobic energy production. It is also 
a powerful fat-soluble antioxidant that accumulates in cellular 
membrane structures and protects them from oxidative damage. 
Coenzyme Q10 can regenerate other antioxidants such as vitamin C 
and vitamin E, which can also intercept more free radicals. Particu-
larly high concentrations of the coenzyme are found in tissues with 
high metabolic activity or high energy consumption, such as heart, 
kidney, liver and muscle tissue. However, the endogenous (endo-
genous) synthesis decreases with increasing age. As the concen-
tration of antioxidants such as coenzyme Q10 decreases, there is 
an increase in radical-induced damage, which can be detected by 
appropriate markers. Coenzyme Q10 supplementation can reduce 
oxidative stress and improve the function of the mitochondria. 
Coenzyme Q10 has a significant anti-inflammatory effect. A meta-
analysis was able to confirm a pronounced reduction in inflamma-
tion markers such as CRP, IL-6 and TNF-α. (21) In patients with 
community-acquired pneumonia, it was found that supplementation 
can significantly reduce the time in a clinically unstable state and the 
average time of hospital stay (Fig. 4). (22)
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Coenzyme Q10 supplementation also contributes to an improved 
vaccination response. A study in a clinical setting clearly showed a 
dose-dependent increase in antibody titer after a vaccination without 
any undesirable side effects being observed (Fig. 5). (23)

Micronutrients

Fig. 4: 141 patients > 60 years of age with community-acquired pneumonia 
were treated with antibiotics in the hospital and additionally received 200 
mg coenzyme Q10 or a placebo daily. The participants in the Q10 group 
achieved a clinically stable state much faster and spent on average fewer 
days in hospital. (22)

Pe
rc

en
t o

f p
at

ie
nt

s 
in

 a
 c

lin
ic

al
ly

un
st

ab
le

 s
ta

te

100

30

80

60

40

20

0

Time (Days)
100 20

Pe
rc

en
t o

f p
at

ie
nt

s 
in

 h
os

pi
ta

l
30100 20

100

80

60

40

20

0

Time (Days)

Coenzym Q10
Placebo

Coenzym Q10
Placebo

Time to achieve a 
clinically stable state in
the Q10-group 
averaged 5.6 days 

Time in hospital in the
Q10-group averaded
7.8 days 
vs. 10.6 days for the
patients who 
received a placebo.

vs. 7.1 days for the
patients who 
received a placebo.

Fig. 5: The supplementation of 90 or 180 mg of coenzyme Q10 two weeks 
before to 90 days after a hepatitis B vaccination improved the vaccination 
response significantly. (23)
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Conclusion

A sub-optimal supply of immune-relevant 
micronutrients is widespread. This is particu-
larly true for older people, who also suffer from 
a severe course of COVID-19 illness more 
frequently. Optimizing the status of immune-
relevant micronutrient through supplementa-
tion can contribute to strengthen the body's 
defenses and contribute to a controlled, 
adequate immune reaction without causing 
any undesired effects. Compared to pharma-
cotherapies, which are often associated with 
significant side effects, nutritional supple-
ments are particularly suitable for prevention 
and (complementary) therapy.
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