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1. Summary 

This	retrospective,	exploratory	observational	study	without	a	control	group	examined,	in	a	group	
of	 43	 couples	 with	 an	 unfulfilled	 wish	 to	 conceive,	 aged	 between	 29	 and	 54	 years,	 how	 the	
administration	 of	 individualized	 micronutrients	 affects	 the	 body’s	 regulatory	 systems,	 the	
thyroid	gland	and	the	autonomic	nervous	system. 

At	the	start	of	the	investigation,	all	subjects,	both	male	and	female,	showed	markedly	reduced	
micronutrient	stores	as	well	as	conspicuous	TSH	and	HRV	values	and	a	subjectively	perceived	
strong	 inner	 restlessness,	 increasingly	 poor	 sleep	 behavior,	 fatigue,	 and	 limited	 physical	 and	
mental	performance. 

After	administration	of	the	individualized	micronutrient	formulations,	after	36	weeks	TSH	and	
HRV	regulated	significantly	in	all	subjects,	and	the	micronutrient	levels	(magnesium,	ferritin,	zinc,	
selenium,	 vitamin	 D,	 HS-Omega-3	 Index,	 B	 vitamins,	 and	 selected	 amino	 acids)	 increased	
significantly.	 The	 subjective	perception	 also	 improved	markedly.	 Following	 the	micronutrient	
therapy,	a	successful	pregnancy	occurred	in	all	couples. 

Even	though	this	study	does	not	permit	a	causal	relationship	between	the	results,	the	findings	are	
nonetheless	promising,	and	a	strong	relationship	is	emerging	between	the	administration	of	the	
nutrients,	the	regulation	of	the	body’s	own	systems,	and	fertility.	Further	studies	in	this	exciting	
field	are	recommended. 

2. Introduction 

The Body’s Regulatory Systems 
There	 are	 two	 elementary	 regulatory	 systems	 in	 humans	 by	 which	 the	 body	 can	 control	 its	
internal	milieu:	the	hormonal	system	(above	all	the	thyroid	gland)	and	the	autonomic	nervous	
system.	 There	 is	 a	 clear	 interdependence	 between	 these	 two	 systems.	 The	 central	 control	 is	
performed	 by	 the	 hypothalamus.	 It	 controls	 both	 the	 activity	 of	 the	 sympathetic	 and	
parasympathetic	nervous	system	and	the	hormonal	system.	The	hypothalamus,	together	with	the	
pituitary	gland,	forms	a	functional	unit	for	regulating	the	hormonal	system.	The	thyroid	gland	is	
controlled	in	many	complex	steps	via	the	described	system	by	negative	feedback	mechanisms	(cf.	
Wienecke	2021:	p.	58	ff.). 

High	 correlation	 coefficients	 in	 earlier	 studies	 between	 heart	 rate	 variability	 analysis	 (HRV	
analysis)	 and	basal	TSH	values	 suggest	 that	 the	 thyroid	hormone	TSH	 is	 closely	 linked	 to	 the	
sympathetic	and	parasympathetic	activity	of	the	autonomic	nervous	system.	With	the	help	of	HRV	
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analysis,	disturbances	of	well-being	and	an	autonomic	system	that	can	no	longer	regulate	itself	
can	be	made	visible	(cf.	Wienecke	2021:	p.	63	ff.).	Often,	incorrect	lifestyle	factors	are	a	reason	for	
disturbances	of	the	regulatory	systems,	such	as	incorrect	nutrition,	micronutrient	deficiency,	too	
little	 exercise,	 or	 chronic	 stress.	 In	 individuals	with	 conspicuous	TSH	values	or	HRV	analyses	
indicating,	 for	example,	sympathicotonia,	 it	 is	particularly	striking	that	 these	 individuals	often	
also	show	a	deficiency	in	various	micronutrients	(cf.	Wienecke	2021:	p.	58	ff.). 

If	 the	body’s	 own	 regulation	of	 the	 systems	does	not	 function,	 shifts	 in	 hormones	 also	 occur,	
which,	among	other	things,	has	effects	on	fertility.	Complex	regulatory,	endocrine,	and	immune	
factors	influence	human	fertility.	Thus,	one	study	showed	that	even	only	slightly	elevated	TSH	
values,	which	according	to	the	current	definition	are	still	within	the	normal	range,	are	associated	
with	infertility	(cf.	Orouji	Jokar	et	al.	2017:	p.	632	ff.). 

Important Nutrients for Regulation of the Thyroid Gland and the Nervous System 
Micronutrients	 are	 substances	 essential	 for	 humans,	 which	 are	 normally	 taken	 in	 with	 food,	
possess	 no	 direct	 energetic	 value	 for	 the	 organism,	 but	 are	 involved	 in	 important	metabolic	
processes	 in	 the	body,	 for	 example	 as	 cofactors,	 electrolytes,	 or	 antioxidants,	 and	 are,	 among	
other	 things,	 also	 elementary	 for	 energy	 metabolism.	 Essential	 nutrients	 include	 vitamins,	
minerals,	trace	elements,	fatty	acids,	and	amino	acids	(cf.	Schmiedel	2019:	p.	55). 

Several	micronutrients	are	essential	for	normal	thyroid	hormone	metabolism,	e.g.,	iodine,	iron,	
selenium,	zinc,	and	L-tyrosine.	Simultaneous	deficiencies	of	these	elements	can	impair	thyroid	
function	 (cf.	 Zimmermann	 &	 Köhrle	 2002:	 p.	 867	 ff.).	 As	 already	 described,	 conspicuous	
correlations	are	found	between	low	micronutrient	concentrations	in	the	body	and	a	thyroid	that	
has	fallen	out	of	balance	(cf.	Wienecke	2021:	p.	58	ff.).	The	elementary	nutrients	for	the	thyroid	
should	therefore	be	considered	in	a	fertility	therapy	under	(even	already	latently)	conspicuous	
thyroid	values,	for	a	regulation	of	the	entire	system.	Magnesium	(cf.	Pickering	et	al.	2020),	omega-
3	fatty	acids	(cf.	Kiecolt-Glaser	et	al.	2011:	p.	1725	ff.),	L-tryptophan	(cf.	Gröber	2018:	p.	104),	L-
phenylalanine,	and	L-tyrosine	(cf.	Zimmermann,	Schurgast	&	Burgerstein	2018:	p.	273)	have	a	
demonstrably	regulating	effect	on	the	nervous	system. 

Further Selected Nutrients in the Wish to Conceive 
In	addition	to	the	already	mentioned	nutrients	for	the	thyroid	and	nervous	system,	which	all	also	
have	a	direct	influence	on	fertility,	there	are	some	further	important	ones	in	connection	with	an	
unfulfilled	wish	to	conceive,	such	as	vitamin	A	(cf.	Zimmermann,	Schurgast	&	Burgerstein	2018:	
p.	144	ff.),	the	B	vitamins	B6	(cf.	Dannhauer	2020:	p.	156),	B9	(cf.	Irani	et	al.	2017:	p.	4069	ff.)	and	
B12	(cf.	Bennett	2001:	p.	209	ff.),	vitamin	D	(cf.	Özkaya	&	Demirel	2018:	p.	850	ff.),	vitamin	E	(cf.	
Zimmermann,	Schurgast	&	Burgerstein	2018:	p.	157	ff.),	coenzyme	Q10	(cf.	Ben-Meir	et	al.	2015:	
p.	887	ff.),	L-arginine	(cf.	Gröber	&	Kisters	2020:	p.	16	ff.),	and	L-carnitine	(cf.	Sun	et	al.	2018:	p.	
1064	ff.). 

3. Methodology & Study Design 

In	 order	 to	 evaluate	 the	 influence	of	 individualized	micronutrient	 formulations	on	 the	body’s	
regulatory	systems	in	individuals	wishing	to	conceive,	a	retrospective,	exploratory	observational	
study	is	conducted.	The	following	hypotheses	(H)	are	examined: 
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• H1:	In	individuals	with	an	unfulfilled	wish	to	conceive,	the	thyroid	gland,	measured	by	the	
blood	parameter	TSH	(thyroid-stimulating	hormone),	is	out	of	balance. 

• H2:	After	targeted	administration	of	individual	micronutrients,	the	thyroid	gland	regulates,	
measurable	by	the	blood	parameter	TSH. 

• H3:	 In	 individuals	with	 an	 unfulfilled	wish	 to	 conceive,	 the	 autonomic	 nervous	 system,	
measurable	by	the	parameters	of	heart	rate	variability	measurement	(HRV):	stress	index,	
pNN50,	and	LF/HF	ratio,	is	out	of	balance. 

• H4:	 After	 targeted	 administration	 of	 individual	 micronutrients,	 the	 autonomic	 nervous	
system	 regulates,	measurable	 by	 the	 parameters	 of	 heart	 rate	 variability	measurement:	
stress	index,	pNN50,	and	LF/HF	ratio. 

• H5:	Couples	in	whom	the	body’s	own	regulatory	mechanisms	are	in	balance	have	a	higher	
probability	of	a	successful	fertilization	and	pregnancy. 

A	group	of	43	couples	(43	men	and	43	women)	with	an	unfulfilled	wish	to	conceive,	aged	between	
29	and	54	years,	is	analyzed.	All	examinations	were	carried	out	by	SALUTO	Gesellschaft	für	Sport	
und	Gesundheit	mbH	of	Halle/Westfalen	and	made	available	to	the	author.	The	data	originate	
from	a	long-standing	and	evidence-based	database.	The	database	contains	approximately	60,000	
examined	 individuals	 with	 regard	 to	 specially	 measured	 blood	 and	 urine	 values,	 which	 are	
differentiated	 into	 297	 categories	 with	 corresponding	 clusters	 into	 10,542	 target/reference	
values,	such	as	by	age,	sex,	well-being,	dietary	behavior,	pre-existing	conditions,	physical	activity	
level,	 type	 of	 sport,	 and	 much	 more.	 With	 the	 help	 of	 a	 comprehensive	 medical	 history	
questionnaire	and	the	measured	blood	and	urine	analyses,	the	software	can	calculate	the	target	
reference	values	for	the	micronutrient	requirement	of	individuals	in	individual	clusters. 

Laboratory	 examinations	were	 carried	 out	 by	 the	 laboratory	 LADR	GmbH	MVZ	Nord-West	 in	
Schüttorf.	Measurements	of	the	HS-Omega-3	Index®	were	carried	out	by	Omegametrix®	GmbH	
in	Martinsried.	The	48-hour	HRV	measurements	were	carried	out	with	the	device	Faros	180	red	
of	Bittium	Corporation	of	Oulu,	Finland. 

Control	measurements	 took	place	at	 three	measurement	 time	points:	at	 the	1st	measurement	
time	point	before	micronutrient	supplementation,	at	the	2nd	measurement	time	point	after	24	
weeks,	 and	 at	 the	 3rd	 measurement	 time	 point	 after	 36	 weeks.	 Anthropometric	 data,	 blood	
parameters	 such	 as	 lipid	 profile,	 uric	 acid,	 basal	 TSH	 value,	HbA1c	 value,	HS-Omega-3	 Index,	
ferritin,	 and	 selected	 vitamins,	minerals,	 trace	 elements,	 and	 amino	 acids	were	measured.	 In	
addition,	 48-hour	 HRV	 measurements	 were	 carried	 out	 and	 a	 subjective	 questionnaire	 on	
disturbances	of	well-being	was	evaluated	at	the	1st	and	3rd	measurement	time	points.	Following	
the	treatment,	it	was	recorded	whether	a	successful	pregnancy	had	occurred	or	not. 

Inclusion and Exclusion Criteria of the Subjects 
The	individuals	examined	for	this	study	are	life	partners.	Couples	were	examined	who	had	been	
trying	 for	 2	 years	 to	 fulfill	 their	 wish	 to	 conceive	 by	 natural	 means.	 There	 is	 a	 marked	 age	
difference	between	the	women,	with	an	average	age	of	32.88	(SD	=	1.89),	and	the	men,	with	an	
average	age	of	44.33	(SD	=	3.88).	According	to	their	own	statements,	the	couples	have	regular	
sexual	intercourse	3	to	4	times	per	week,	so	far	without	success	in	fulfilling	their	wish	to	conceive.	
There	are	no	anatomical	disorders	that	would	make	a	successful	fertilization	by	normal	means	
impossible.	In	four	of	the	examined	women,	there	was	a	suspicion	by	the	gynecologists	of	mild	
endometriosis.	 The	 dietary	 behavior	 of	 the	 couples	 during	 the	 period	 of	 targeted	



 

 Page 5 

supplementation	was	carried	out	according	to	the	basic	principles	of	Dr.	Mosetter’s	Glycoplan	(cf.	
Vesalius	 GmbH	 2021).	 Individuals	 who	 followed	 only	 the	 Glycoplan	 diet	 but	 did	 not	 take	
individualized	 micronutrients	 were	 not	 considered	 for	 this	 study.	 Likewise,	 individuals	 with	
advanced	 endometriosis	were	 excluded	 from	 this	 study.	 The	 thyroid	 antibodies	 (TPO,	 TRAK)	
show	 no	 abnormalities	 in	 all	 included	 subjects;	 an	 autoimmune	 disease	 of	 the	 thyroid	 can	
accordingly	be	excluded	at	the	present	time. 

Critique 
The	study	has	no	control	group;	only	before/after	parameters	within	one	group	are	compared.	
The	dietary	behavior	is	based	on	recommendations	and	subjective	statements	of	the	subjects;	no	
uniform	dietary	plans	were	prescribed,	only	dietary	recommendations.	The	blood	parameters	
zonulin	 and/or	 I-FABP	 for	determining	 a	 leaky	 gut	were	 examined	only	 irregularly	 and	were	
therefore	not	included	in	this	study.	For	the	subjects,	no	information	on	hormonal	parameters	
such	 as	 progesterone	 or	 testosterone	 is	 available.	 The	 exact	 time	of	 the	 onset	 of	 a	 successful	
pregnancy	is	also	not	known,	only	whether	the	couples	were	subsequently	able	to	fulfill	their	wish	
to	conceive	or	not.	Cortisol	measurements,	which	could	further	support	the	evaluations	of	the	
HRV	analyses,	are	also	not	available. 

Reference Ranges of the Individualized Micronutrient Formulations 
The	subjects	received	a	formulation	according	to	the	HCK®	modular	system	(HCK	=	Hydro-Cell-
Key)	within	the	following	reference	ranges: 

Active ingredient Daily dose Active ingredient Daily dose 
Vitamins  Trace elements  
Vitamin A (retinol) 0.5-1.0 mg Chromium 50-500 µg 
Vitamin B1 (thiamine) 10-70 mg Selenium 50-200 µg 
Vitamin B2 (riboflavin) 10-70 mg Zinc 10-52 mg 
Vitamin B3 (niacin) 10-70 mg  20-40 mg 

Vitamin B6 (pyridoxine) 10-60 mg Minerals  
Vitamin B12 
(cyanocobalamin) 

30-2,000 µg Silicon  

Vitamin C (ascorbic acid) 500-3,000 mg   
Vitamin D 25-200 µg Quasi-vitamins  
Natural vitamin E 75-250 mg Choline 40-100 mg 
Of which alpha-tocopherol 50-180 mg Coenzyme Q10 30-120 mg 
Gamma-tocopherol 4-21 mg Inositol 20-100 mg 
Natural carotenoids 4-10 mg L-carnitine 100-1,000 mg 
Of which alpha-carotene 30-70 µg PABA 40-60 mg 
Beta-carotene 1.0-1.9 mg Plant extracts  
Cryptoxanthin 10-15 µg Citrus bioflavonoids N/A 
Lutein 3-9 mg Green tea extract N/A 
Zeaxanthin 11-15 mg Red wine extract N/A 
Biotin (vitamin H) 15-50 µg Amino acids (if required)  
Folic acid (vitamin B9) 600-1,600 µg Phenylalanine 500-1,500 mg 
Pantothenic acid 20-80 mg Arginine 3,000 mg 
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Active ingredient Daily dose Active ingredient Daily dose 

  Tyrosine 60-400 mg 

  5-HTP 50-300 mg 

  Glutamine 500-3,000 mg 

Figure 6: Reference ranges of the individualized micronutrient formulation for the study subjects (own representation) 

The	daily	 intake	mode	of	 the	HCK	mixture	 is	 between	15-40	ml.	 If	 necessary,	 the	 individuals	
additionally	receive: 

• 10-30	g	collagen	peptides	with	or	without	L-tryptophan 

• 50-300	µg	iodide 

• 100-600	mg	magnesium	bisglycinate	in	100	mg	capsules	distributed	over	the	day 

• 2	 tbsp	NORSAN	Omega-3	Total	 (1	 tbsp	 =	 1,700	mg	EPA/DHA),	 1	 in	 the	morning	 /	 1	 at	
midday	 /	 0	 in	 the	 evening;	 after	 eight	weeks	 only	 in	 the	morning;	 alternatively	 1-3	 tsp	
Norsan	Omega-3	Vegan	(corresponds	to	1,700-5,100	mg	EPA/DHA	per	day) 

• 50-300	mg	5-HTP	(hydroxytryptophan)	in	the	evening	one	hour	before	sleep 

• 1-7	g	arginine	in	powder	form 

4. Results 

Subjective Questionnaire 
At	the	initial	examination,	85	of	the	examined	subjects	report	increased	fatigue.	After	36	weeks,	
at	the	3rd	measurement	time	point,	none	of	the	subjects	perceives	increased	fatigue	any	longer.	
At	the	initial	examination,	60	of	all	surveyed	subjects	describe	inner	restlessness.	At	the	time	of	
the	final	examination,	this	value	falls	to	0.	Mental	performance	is	perceived	as	limited	by	54	of	the	
86	subjects	at	the	time	of	the	initial	examination.	At	the	final	examination,	all	86	subjects	describe	
good	mental	 performance.	 50	 subjects	 describe	 poor	 sleep	 behavior	 at	 the	 time	 of	 the	 initial	
examination,	36	describe	good	sleep	behavior.	At	the	final	examination,	the	number	of	those	with	
good	 sleep	 behavior	 increases	 to	 86.	 All	 four	 parameters	 at	 the	 1st	measurement	 time	 point	
suggest	conclusions	about	a	tense	autonomic	nervous	system. 

Body Mass Index and Body Weight 
Of	 the	 female	 subjects,	 42	 are	 in	 the	 normal	weight	 range	 and	 one	 is	 in	 the	 overweight/pre-
obesity	range	at	the	time	of	the	initial	examination.	At	the	3rd	measurement	time	point,	all	43	
women	are	in	the	normal	weight	range.	Among	the	male	subjects,	20	are	in	the	normal	weight	
range	and	23	in	the	overweight/pre-obesity	range	at	the	time	of	the	initial	examination.	At	the	
time	of	the	3rd	examination,	32	are	in	the	normal	weight	range	and	11	in	the	overweight/pre-
obesity	range.	None	of	the	subjects	is	severely	obese	at	the	time	of	the	examinations. 

Uric Acid and Blood Lipid Profile 
There	is	increasing	evidence	that	uric	acid	plays	an	important	role	as	an	antioxidant	in	the	body	
and	functions	as	a	marker	for	oxidative	stress	(cf.	Glantzounis	et	al.	2005:	p.	4145	ff.).	Oxidative	
stress,	which	refers	to	an	imbalance	of	reactive	oxygen	species	(ROS)	and	antioxidants,	is	one	of	
the	main	causes	of	 infertility	 in	men	(cf.	Barati,	Nikzad	&	Karimian	2020:	p.	93	 ff.).	At	 the	1st	
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measurement	time	point,	the	value	is	on	average	6.48	mg/dl	(SD	=	0.49)	in	men.	In	women,	the	
average	 value	 is	 6.92	mg/dl	 (SD	=	0.39).	At	 the	3rd	measurement	 time	point,	 the	percentage	
change	from	the	1st	measurement	time	point	is	-9%	in	men	and	-12%	in	women,	and	has	thus	
been	 significantly	 reduced	 in	 both	 (t-test,	 p	 <	 0.05).	 The	 blood	 lipid	 values	 cholesterol,	
triglycerides,	 HDL	 (high-density	 lipoproteins),	 and	 LDL	 (low-density	 lipoproteins)	 also	 show	
significant	changes	between	the	first	and	third	measurement	time	points	(t-test	or	Mann-Whitney	
U	test,	p	=	<	0.001). 

 

Figure 7: Development of the body mass index of the subjects at the 1st, 2nd, and 3rd measurement time points (own 
representation) 

HS-Omega-3 Index 
The	 target	HS-Omega-3	 Index	 lies	 between	 8-12%	 (cf.	 Omegametrix®	GmbH	 2019).	 The	HS-
Omega-3	Index	is	strongly	conspicuous	in	both	men	and	women.	At	the	1st	measurement	time	
point,	the	male	subjects	show	an	average	value	of	3.17%	(SD	=	0.49);	the	lowest	is	2.44%	and	the	
highest	4.12%.	In	the	female	subjects,	the	value	is	on	average	3.07%	(SD	=	0.33),	the	lowest	at	
2.4%	and	the	highest	at	3.87%.	In	the	women,	the	value	rises	by	219%,	in	the	men	by	216%;	all	
subjects	are	within	the	recommended	range	between	8%	and	12%	at	the	3rd	measurement	time	
point. 
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Figure 8: Development of the HS-Omega-3 Index of the subjects at the 1st, 2nd, and 3rd measurement time points (own 
representation) 

HbA1c 
HbA1c	is	regarded	as	an	indicator	of	long-term	blood	sugar.	Values	between	5%	and	5.5%	are	
considered	normal	values	(cf.	Hürter,	Schütz	&	Lange	2016:	p.	143).	The	baseline	values	in	men	
are	on	average	5.4%	and	in	women	5.37%,	both	with	a	standard	deviation	of	0.14.	At	the	3rd	
measurement	time	point,	HbA1c	was	lowered	in	men	to	an	average	of	5.03%	(SD	=	0.1)	and	in	
women	to	5.05%	(SD	=	0.12). 

 

Figure 9: Development of HbA1c of the subjects at the 1st, 2nd, and 3rd measurement time points (own representation) 

 

Vitamins, Minerals & Trace Elements 
Already	in	a	2016	study	it	was	shown	that	taking	a	multivitamin	preparation	for	several	months	
before	pregnancy	can	reduce	the	risk	of	miscarriage	by	half	(cf.	Buck	Louis	et	al.	2016:	p.	180	ff.).	
The	 measured	 baseline	 values	 at	 the	 1st	 measurement	 time	 point	 are	 for	 the	 most	 part	
conspicuously	low	in	all	subjects.	After	administration	of	the	individual	micronutrients,	after	36	
weeks	at	the	3rd	measurement	time	point,	the	levels	change	significantly	in	all	values,	both	in	
men	and	in	women	(t-test	or	Mann-Whitney	U	test,	p	=	<	0.001).	Thus,	for	example,	vitamin	D	at	
the	time	of	the	initial	examination	is	at	a	low	33.12	nmol/l	(SD	=	5.09)	in	men	and	at	an	equally	
low	32.81	nmol/l	(SD	=	5.1)	in	women,	and	rises	by	a	full	293%	in	men	and	by	289%	in	women	
from	the	1st	to	the	3rd	measurement	time	point. 
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Figure 10: Percentage change in micronutrient concentrations from the 1st to the 3rd measurement time point (own 
representation) 

Amino Acids 
Similar	 to	 the	 vitamins,	 minerals,	 and	 trace	 elements,	 the	 measured	 amino	 acids	 also	 show	
markedly	 reduced	values	at	 the	beginning	and	a	 significant	 increase	 in	 the	blood	parameters,	
under	intake	of	the	individual	micronutrients,	from	the	1st	to	the	3rd	measurement	time	point	(t-
test	or	Mann-Whitney	U	test,	p	=	<	0.001). 

 

Figure 11: Percentage change in amino acid levels from the 1st to the 3rd measurement time point (own representation) 

Basal TSH Value 
Many	laboratories	still	today	classify	TSH	values	between	0.3	and	4.2	µIU/ml	as	normal	values,	
although	various	medical	studies	have	long	suggested	that	the	maximum	values	in	healthy	people	
should	not	exceed	2.5	µIU/ml	and	that	everything	above	2.5	µIU/ml	is	considered	pathological	
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(cf.	Strienz	2014:	p.	53).	The	latest	investigations	show	that	the	balance	of	the	autonomic	nervous	
system,	relaxed	and	restful	sleep	behavior,	as	well	as	good	mental	and	physical	performance,	are	
only	achieved	at	values	between	1.6	and	2.2	µIU/ml	(cf.	Wienecke	2021:	p.	60	ff.).	The	results	of	
the	1st	measurement	time	point,	both	in	men	and	in	women,	show	conspicuous	TSH	values.	None	
of	the	examined	individuals	is	in	the	defined	comfort	range	between	1.6	and	2.2	µIU/ml.	At	the	
3rd	measurement	time	point,	the	values	change	significantly	(Mann-Whitney	U	test,	p	=	<	0.001). 

 

Figure 12: Development of TSH at the 1st, 2nd, and 3rd measurement time points in men and women (own representation) 

48-Hour HRV Measurement 
Heart	rate	variability	measures	the	regulatory	capacity	of	the	heart	and	the	state	of	the	autonomic	
nervous	 system.	HRV	makes	 the	 activity	 of	 the	 parasympathetic	 and	 the	 sympathetic	 system	
visible.	 As	 a	 basic	 principle,	 a	 healthy	 heart	 beats	 irregularly,	 because	 it	 constantly	 tries	 to	
establish	the	balance	between	sympathetic	and	parasympathetic;	if	this	irregularity	is	absent,	the	
organism	is	overloaded.	Relevant	parameters	of	HRV	are	the	stress	index	(SI),	the	pNN50	(unit	
%),	HF	(ms²),	LF	(ms²),	and	LF/HF	ratio	(cf.	Wienecke	2020:	p.	38	ff.). 

The	stress	index	is	markedly	elevated	at	the	1st	measurement	time	point	before	administration	
of	the	micronutrients.	The	high	stress	index	goes	along	with	typical	disturbances	of	well-being	
such	as	poor	sleep	behavior	and	inner	restlessness.	Already	after	24	and	also	after	36	weeks	of	
micronutrient	 therapy,	 the	 value	 has	 been	 significantly	 reduced	 (Mann-Whitney	U	 test,	 p	 =	 <	
0.001). 
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Figure 13: Development of the stress index at the 1st, 2nd, and 3rd measurement time points in men and women (own 
representation) 

The	 pNN50	 shows	 at	 the	 1st	 measurement	 time	 point	 a	 markedly	 reduced	 activity	 of	 the	
parasympathetic	system	and	thus	a	reduced	regenerative	capacity,	as	well	as	poor	physical	and	
mental	performance.	In	men,	the	value	is	on	average	4.48%	(SD	=	1.03),	in	women	similarly	at	
4.39%	(SD	=	0.78).	After	administration	of	the	micronutrients	at	the	3rd	measurement	time	point,	
the	values	have	risen	significantly	(Mann-Whitney	U	test,	p	=	<	0.001)	and	are	on	average	13.12%	
(SD	=	0.68)	in	men	and	12.90%	(SD	=	0.67)	in	women,	which	indicates	an	increased	activity	of	the	
parasympathetic	nervous	system. 

 

Figure 14: Development of pNN50 % at the 1st, 2nd, and 3rd measurement time points in men and women (own 
representation) 

The	 autonomic	 quotient	 consisting	 of	 the	 LF/HF	 ratio	 is	 markedly	 elevated	 at	 the	 1st	
measurement	time	point	in	men	and	women,	with	a	mean	of	4.68	(SD	=	0.69)	and	5.32	(SD	=	0.84)	
respectively;	 this	 allows	 the	 conclusion	 of	 an	 increased	 activity	 of	 the	 sympathetic	 nervous	
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system.	At	the	3rd	measurement	time	point,	these	values	have	been	significantly	reduced	(t-test,	
<	0.001)	to	1.81	(SD	=	0.16)	in	men	and	1.76	(SD	=	0.2)	in	women. 

 

Figure 15: Development of the autonomic quotient at the 1st, 2nd, and 3rd measurement time points in men and women 
(own representation) 

Fulfillment of the Wish to Conceive 
Before	 the	 1st	 measurement	 time	 point,	 all	 couples	 had	 tried	 in	 vain	 over	 a	 period	 of	
approximately	2	years	to	initiate	a	successful	pregnancy.	After	completion	of	the	micronutrient	
therapy,	the	wish	to	conceive	was	fulfilled	in	100%	of	the	couples.	Even	in	the	women	who	had	
mildly	developed	endometriosis,	a	successful	pregnancy	occurred.	

 

5. Conclusion 

The	aim	of	this	study	was	to	assess	the	influence	of	individual	micronutrient	formulations	on	the	
body’s	regulatory	systems	in	individuals	wishing	to	conceive.	The	results	show,	at	the	beginning	
of	 the	 study,	 clear	 deficits	 of	 relevant	micronutrients	 in	 all	 participants,	which	 go	 along	with	
thyroid	values	outside	the	comfort	range	and	a	tense	organism	that	is	not	capable	of	regeneration.	
Already	after	24	weeks	of	individual	supplementation,	these	values	had	clearly	stabilized	in	all	
subjects,	and	after	36	weeks	they	consolidated	further.	The	retrospective	study	design	without	a	
control	group	does	not	permit	any	conclusion	about	causal	relationships,	even	 if	 these	can	be	
strongly	suspected	based	on	the	consistently	very	uniform	results.	A	significant	increase	is	shown	
in	 the	 relevant	blood	parameters	 for	 vitamins,	 fatty	 acids,	minerals,	 and	 trace	 elements	 in	 all	
subjects,	and	along	with	this	the	clear	regulation	of	the	thyroid	and	autonomic	nervous	system	
and	the	subsequent	onset	of	a	successful	pregnancy.	The	stated	hypotheses	could	be	confirmed: 

• H1:	The	thyroid	gland	shows	clear	abnormalities	at	the	1st	measurement	time	point	in	all	
subjects	 and	 is	 fundamentally	 outside	 the	 comfort	 range	 of	 1.6	 µIU/ml	 and	 2.2	 µIU/ml,	
within	which	one	can	speak	of	a	regulated	system.	H1	can	be	confirmed	by	the	available	
data. 
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• H2:	 Already	 at	 the	 2nd	 measurement	 time	 point	 after	 24	 weeks	 and	 also	 at	 the	 3rd	
measurement	time	point	after	36	weeks,	following	successful	micronutrient	therapy,	all	but	
three	 subjects	with	minimally	 elevated	 values	 of	 2.3	 µIU/ml	 are	 in	 the	 defined	 comfort	
range	 between	 1.6	 µIU/ml	 and	 2.2	 µIU/ml.	 Thus,	 based	 on	 this	 study,	 H2	 can	 also	 be	
confirmed:	 a	 targeted	 administration	of	 individual	micronutrients	 regulates	 the	 thyroid,	
measurable	by	the	blood	parameter	TSH. 

• H3:	 The	 measured	 parameters	 of	 the	 autonomic	 nervous	 system	 show	 at	 the	 1st	
measurement	time	point	in	all	subjects	an	autonomic	nervous	system	that	is	markedly	out	
of	balance.	The	values	are	supported	by	the	answers	on	subjective	well-being.	H3	can	thus	
be	confirmed. 

• H4:	 After	 administration	 of	 the	 micronutrients,	 the	 autonomic	 nervous	 system	 has	
regulated	significantly	in	all	subjects,	based	on	the	measured	parameters	of	HRV	and	also	
with	regard	to	the	accompanying	disturbances	of	well-being;	H4	can	thus	also	be	confirmed. 

• H5:	H5	could	also	be	confirmed,	as	the	wish	to	conceive	was	fulfilled	 in	all	couples	after	
completion	of	the	therapy. 

From	the	results,	the	following	recommendations	can	be	derived: 

• In	the	case	of	an	unfulfilled	wish	to	conceive,	the	body’s	own	regulatory	systems	may	be	out	
of	balance	based	on	missing	micronutrients:	a	stressed	organism	may	possibly	not	allow	a	
pregnancy;	this	should	always	be	checked	and	regulated	early	in	the	case	of	an	unfulfilled	
wish	to	conceive. 

• In	couples	with	an	unfulfilled	wish	to	conceive,	relevant	blood	parameters	should	always	
also	be	checked	and	empty	stores	specifically	replenished	before	far-reaching	interventions	
are	considered.	If	the	organism	lacks	relevant	substances,	it	may	be	that	it	does	not	allow	a	
pregnancy,	or	that	the	sperm	or	egg	cell	quality	is	not	sufficient	for	a	successful	pregnancy	
to	occur. 

 

6. Outlook 

Further	studies	in	this	segment	are	absolutely	desirable	and	relevant	in	view	of	the	development	
of	 the	 case	 numbers	 for	 an	 unfulfilled	 wish	 to	 conceive,	 which	 could	 spare	 couples	 with	 an	
unfulfilled	wish	to	conceive	suffering	in	the	future.	The	following	topic	areas	could,	for	example,	
be	examined	more	closely: 

• Compare	blood	parameters	as	well	as	results	of	HRV	measurements	of	individuals	with	an	
unfulfilled	wish	to	conceive	with	those	of	individuals	with	a	successful	wish	to	conceive,	in	
order	 to	work	out	possible	 fundamental	differences	and	 thereby	optimize	 the	necessary	
parameters	even	more	specifically. 

• Observe/question	 the	 effect	 of	 individual	 strongly	 reduced	 parameters	 such	 as	 the	 HS-
Omega-3	Index	or	vitamin	D	on	fertility. 

• Consider	 gut	 parameters	 such	 as	 zonulin,	 in	 order	 to	 obtain	 an	 even	 more	 holistic	
assessment	of	the	organism	and	to	better	understand	the	influence	of	gut,	nutrition,	and	
microbiome	on	fertility. 



 

 Page 14 

• Precise	information	on	the	development	of	the	hormone	levels	testosterone,	progesterone,	
and	 estrogen	 as	 well	 as	 on	 the	 exact	 temporal	 onset	 of	 a	 successful	 pregnancy	 after	
micronutrient	therapy	can	also	provide	important	information	for	future	therapies. 
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