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Introduction
 Gadolinium Deposition Disease (GDD) has been reported in 

the peer-reviewed literature since 2016.1 GDD represents a severe 
persistent reaction to the IV administration of a Gadolinium-Based 
Contrast Agent (GBCA) (White Sabbath book),2 and is essentially 
the type of reaction described as toxicity observed in other heavy 
metals.1-6 Other authors have published scientific studies on the entity 
(increase number).7-9 An alternate term has been proposed by other 
authors, Symptoms Associated with Gadolinium Exposure (SAGE), 
which acknowledges that a reaction to GBCA exists.10,11 SAGE, by its 
broad definition, should also include acute hypersensitivity reaction 
(AHR) and nephrogenic systemic fibrosis (NSF),2,6 while at the same 
time does not describe the principal circumstance of persistence.2 

Prior reports have described the use of the currently most stable 
available chelator DTPA for the removal of Gd12,13 and have reported 
on features such as improvement14 and the increase of Gd removal 
following chelation compared to pre-chelation.14-17 

GDD is characterized by a constellation of symptoms that 
typically include persistent pain, cognitive difficulties, skin changes, 
and musculoskeletal complaints following GBCA exposure. The 
recognition of GDD as a distinct clinical entity has led to increased 
awareness among clinicians and patients, prompting efforts to identify 
effective therapeutic interventions. Understanding the predictors and 
mechanisms underlying effective cure remains crucial for optimizing 
patient outcomes and guiding clinical decision-making.

No prior report has described whether chelation results in an 
adequate return to health status before GBCA injection. This report 
presents patient factors observed in individuals who experienced 
effective cure of GDD with DTPA chelation therapy. 

Methods
Patients

The individuals described in the manuscript were clinical patients 
receiving standard medical care, not research subjects. As with all 
clinical practice, patients paid for their own treatment. This is not 
considered a competing financial interest in clinical research reporting. 
This report describes clinical documentation of patient status and 
underlying factors, and no research was performed. All clinical work 
and reporting were done using the best practices and conducted strictly 
following the recommendations from the Declaration of Helsinki.18 
Patients were selected who had either completed chelation or were 
ongoing chelation by the principal author, who was also directly 
involved in their care, in whom medical records and subjective 
perception showed they were at least 80% back to normal. Individuals 
who had not improved substantially based on the principal author’s 
direct assessment were not asked to participate in the survey. Three 
individuals who did appear substantially improved by the principal 
author did not take part in the survey as they reported that they did not 
feel they were 80% back to their former selves. All patients provided 
verbal consent to have their anonymized data published.
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Abstract

Purpose: The occurrence of effective cure for Gadolinium Deposition Disease (GDD) is 
evaluated in patients undergoing DTPA chelation therapy for the disease.

Methods: Patients who had undergone DTPA chelation for GDD between July 2018 - Aug 
2023 were included in this report. Entry was based on their medical records that showed 
their perceived improvement was at least 80% back to normal. A survey was developed 
that included factors commonly reported by patients treated in one clinic to determine if 
these effectively cured individuals had certain features in common, and lacked others. The 
anonymized survey was emailed to these individuals by the principal treating physician, the 
only investigator not blinded to the subjects. This report describes clinical documentation of 
patient status and their underlying factors in individuals treated by the primary author, and 
no research was performed. The survey was sent to sixteen individuals; Fourteen patients 
completed it (10 females; 41.1 ± 11.2 y/o).

Results: The most common factor was the administration of ≤5 lifetime doses of a 
Gadolinium-Based Contrast Agents (GBCA) (12/14). Individual agents that triggering 
GDD alone were seen in nine subjects. Most subjects (12/14) initiated chelation in the first 
year after the causative GBCA, and most (11/14) underwent ≤ 10 chelations with DTPA. 
Good health care status prior to MRI was observed in 5 subjects. The majority (11/14) 
described their immune status as strong. Severe physical disability prior to chelation was 
seen in 1.

Conclusions: Subjects with GDD can experience effective cure with IV DTPA chelation. 
Factors surveyed that predict effective-cure are:i) the start of chelation in the first year, ii) 
few GBCA administrations, and iii) good health status before MRI with GBCA injection. 
Nonetheless, a few patients with predictors of less successful outcomes still experienced 
effective cure.
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The primary physician emailed these individuals an anonymized 
survey to complete (Figure 1). The primary physician was the only 

investigator aware of their identity. 

Sixteen patients who self-reported a return to at least 80% were 
emailed the survey, and 14 completed it (10 females, 4 males; 41.1 ± 
11.2 y/o). All subjects were made aware that the survey was intended 
for publication. This report does not present a comprehensive list of 
all subjects seen by the primary physician who may have experienced 
effective cure but represents individuals who self-report to improve by 

at least 80% and maintained relatively close contact with the primary 
physician.

Results
Tables 1-3 contain the demographic and the complete survey 

information on the patients. 
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Table 1 Age and gender of subject

Subjects Age Gender
1 46 M
2 40 M
3 57 F
4 48 F
5 28 F
6 29 F
7 37 F
8 45 F
9 45 F
10 61 F
11 22 F
12 38 M
13 49 M
14 31 F
     

Table 2 Findings related to subject’s condition and GBCA enhanced study

Subjects

How would 
you rate your 
recovery from 
GDD?

How long are 
you past your 
last chelation 
with DTPA?

How many 
chelation 
sessions 
have you 
had with 
DTPA?

How 
many 
chelation 
sessions 
with 
other 
chelator?

Engaged in 
other forms of 
detoxification?

How long 
has it been 
since you 
developed 
GDD?

How soon 
after GBCA 
injection did 
you start 
chelation?

How many 
GBCA 
injections?

Do you know 
what agent 
caused GDD?

1 80-90% 6 months- 1 year 5 to 10 0 no > 2 years
6 - 12 
months

1 MultiHance

2 80-90% 1-6 months 5 to 10 5 to 10 yes > 2 years 1-2 years 6 to 10 MultiHance

3 90-95% > 1 year < 5 0 no > 2 years < 3 months 2 to 5
Gadavist and 
Dotarem

4 90-95% 1- 6 months > 20 0 no > 2 years 1 - 2 years > 10
Optimark and 
Gadavist

5 80-90% > 1 year 5 to 10 0 yes > 2 years 3 - 6 months 2 to 5 MultiHance

6 80-90% 6 months - 1 year < 5 0 no 1 - 2 years
6 - 12 
months

2 to 5 Dotarem

7 80-90% 1-6 months 10 to 20 0 yes 1 - 2 years
6 - 12 
months

2 to 5 Dotarem

8 80-90% 6 months - 1 year < 5 > 20 yes > 2 years < 3 months 2 to 5
Magnevist

Unknow

9 90-95% 1-6 months 5 to 10 0 yes > 2 years
6 - 12 
months

2 to 5 Gadavist

10 80-90% 1-6 months < 5 0 no 1-6 months < 3 months 2 to 5
MultiHance

and
Magnevist

11 90-95% 1-6 months < 5 0 yes 6-12 months 3 - 6 months 1 Gadavist

12 80-90% 1-6 months 5 to 10 0 yes 6-12 months 3 - 6 months 1 Gadavist

13 80-90% 6 months - 1 year < 5 0 yes 6-12 months
6 - 12 
months

1 Dotarem

14 80-90% > 1 year < 5 0 no > 2 years < 3 months 2 to 5
ProHance and 
Dotarem
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Table 3 Pre-GDD health history and clinical context of GBCA exposure

Subjects Before you developed GDD, did you have any 
of the following: Why was the causative MRI done?

Before GDD, would you 
describe your immune 
system as strong?

1 Major accident, or surgery prior to MRI with GBCA
Investigation of minor benign finding, including benign 
tumor or headache yes

2 Major accident or surgery prior to MRI with GBCA Screening for cancer or other disease yes
3 Autoimmune disease Screening for cancer or other disease no

4 None
Investigation of minor benign finding, including benign 
tumor or headache yes

5 Major accident or surgery prior to MRI with GBCA Investigation of major surgery yes

6 None
Investigation of minor benign finding, including benign 
tumor or headache (heart)

yes

7 Other Investigation of minor benign findings, including 
benign tumors or headache yes

8
Severe sensitivity to chemicals/drugs. Severe mast 
cell activation syndrome. EBV or another virus. 
Major accident or surgery prior to MRI with GBCA

Investigation of major surgery no

9 MTHFR gene mutation Investigation of minor benign finding, including benign 
tumor or headache

yes

10 EBV or another virus None of the above yes

11 Lyme Investigation of major autoimmune or 
autoinflammatory disease

yes

12
Severe sensitivity to chemicals/drugs, Major accident, 
or surgery prior to M MRI Ri with GBCA, High 
potency antibiotics prior to MRI with GBCA

Screening for cancer or other disease yes

13 Other Investigation of minor benign finding (back pain) yes

14
Autoimmune disease, severe sensitivity to chemicals/
drug Investigation of major surgery no

Most subjects (8/14) received 2-5 GBCA doses, and four subjects 
received only 1 GBCA.

Twelve subjects initiated chelation sessions in the first year after 
the causative administration of a GBCA. Four subjects initiated 
chelation < 3 months after the triggering GBCA, three between 3-6 
months, five between 6-12 months, and two between 1-2 years.

Individual (unconfounded) agents alone triggering GDD were seen 
in 9 nine subjects (MultiHance in 3, Dotarem in 3, and Gadavist in 3).

Two subjects underwent previous chelation with other agents 
without satisfactory results.

Eleven subjects underwent ≤ 10 chelation sessions with DTPA. 

Good health care status prior to MRI was observed in five subjects. 
Eight subjects engaged in other forms of detoxification. The majority 
(11/14) described their immune status as strong. Severe physical 
disability prior to chelation was seen in one.

Discussion
This report shows that effective cures are attainable with DTPA 

chelation for GDD. Although the majority who experienced effective 
cure had 3 or fewer GBCA injections, effective cure was still observed 
in those with > 5 GBCA doses. This is important, as individuals with 
other similar diseases, such as fibromyalgia or stiff person disease, can 
be managed with medical care but not treated to effective cure.19 The 
second important observation is that most subjects who experience 
effective cure began chelation < 12 months after the development of 
GDD.

Not surprisingly, most effective cures occur in individuals who 
received few lifetime GBCA administrations. Possible explanations 
include: 1) the total body Gd burden is relatively low, hence easier to 
remove the bulk of retained heavy metal, and 2) in individuals who 
have received multiple GBCA injections, each subsequent GBCA 
injection makes the condition worse, hence the severity of disease in 
generally worse in those who received multiple GBCAs.6 It is also an 
expected outcome that individuals who were in general good health 
prior to GBCA injections (for example, one individual who received 
multiple GBCA injections to follow a small intracranial meningioma) 
should also be more likely to return to good health with DTPA 
chelation.

The term effective cure has been used in this report and not 
cure. This reflects that GDD is an Immune Mediated Inflammatory 
Disease that results in Immune System Dysregulation, and therefore 
persistent deficits in the immune system are expected, and that even 
with chelation, Gd is not entirely removed due to the durable nature 
of bone deposition, which is the largest reservoir. In many respects 
this results in the same circumstance as observed with many viruses, 
with Herpes as the best example. We anticipate that Flares may still 
be observed in the future for individuals with effective cure, but this 
is generally very manageable. This has been observed in our 9 year 
experience with treating GDD.2

A critical observation with treatment is that individuals successfully 
treated stay on a schedule of chelation every 1-4 weeks is essential, 
regardless of whether the Flares are severe. This reflects the pattern 
of deposition in the body, with the skeleton representing the largest 
and most durable reservoir. As primary removal from bone is more 
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challenging, even with a high affinity chelator like DTPA, effective 
bone removal makes use of le Chatelier’s principle, everything strives 
to be in equilibrium. Therefore step-wise transfer of Gd from bone 
back to soft tissues occurs between chelation sessions, and generally 
5 is the fewest number of chelation sessions to achieve sufficient bone, 
hence total body, Gd removal.2

Optimistic findings in our report for the larger population of 
sufferers are that even individuals who received multiple injections 
or who were significantly disabled at the time of chelation start may 
also achieve effective cure from the disease. Two such individuals 
described themselves as > 95% recovered. They underwent a 
considerable number of chelations (> 10 as reported in the study, but 
> 50 by personal interview with primary investigator), and severe 
Flare reactions complicated their treatment course, especially in the 
early stage of treatment. However, it must be noted that they did not 
receive concurrent steroid administration for the majority or all of 
their chelations, which is essential to dampen the Flare reaction.6,14,15,20 
The approach we have employed for the last five years is to start 
chelation at a lower level of volume (2.5 ml of chelator, compared to 
the standard volume in the marketed product of 5 ml) of just Zn-DTPA 
combined with 125 mg iv solumedrol with a subsequent oral steroid 
and antihistamine taper. The volume of the chelator is increased to 1 
vial Ca-DTPA day 1 and 1 vial Zn-DTPA day 2, and the amount of 
steroid decreased, with further chelation, based on the individual’s 
tolerance to Flare reactions.

Limitations of this report include that this is a descriptive work 
documenting clinical experience and not a controlled research study. 
However, it has become appreciated in the medical literature that 
real-world experience is a powerful method to evaluate the success 
of various treatments.2,21 Nonetheless, an RCT comparison with 
alternative treatment methods, most appropriately with potent Gd 
chelators such as HOPO, but including no treatment at all, has yet 
to be studied, which will be critical. The principal explanation is that 
treatment for GDD is still in its early stages, and the authors report 
their clinical experience with a treatment regimen that makes the most 
empirical sense of available treatments. If a substance is embedded in 
the body and is making the individual unwell, the primary treatment 
should be the removal of that substance.2,6,15 Alternative science-
supported treatments have not been reported in the literature, so 
alternative therapies are not used in the treating clinic for patient care. 
The study also did not use standardized documentation of certain 
features, such as standard pain assessment. The explanation is that the 
range of symptoms experienced by patients is so broad (eg: pain, brain 
fog, fasciculations, instability) that the full documentation would be 
unwieldy and difficult to convey intelligibly in a single report that the 
authors requested a global evaluation Global evaluation is commonly 
performed for other large groups of patients such as those with 
depression. For the same reason, the term ‘effective’ was employed 
for the response, as there are so many elements of disability that GDD 
causes, that ‘effective’ appears to be the most appropriate term to 
describe the umbrella observation of improvement.

Nonetheless, patients have reported on patient support websites 
that they have experienced cures with other approaches, including no 
specific treatment. In our opinion, it is not rare that following just 
a one-lifetime dose of GBCA injection, recovery without specific 
targeted therapy beyond support and diet does occur, as described by 
sufferers in online forums/ support groups and direct communication 
with the principal author. We postulate that what is occurring in these 
individuals is that their immune system eventually calms down on 
its own. In fact, as we perform IV chelation DTPA, we aim to pause 
chelation when the individual is 80-85% improved to allow for the 

same effect: self-calming of the immune system despite the persistent 
presence of at least trace Gd. The advantage of chelation over no 
Gd removal and pure immune system self-calming is that the effect 
of chelation results in much less Gd remaining in the body, hence a 
much smaller quantity to serve as the impetus to inflame the body 
in the future from either spontaneous Flare or from further GBCA 
injection. Through discussion with several sufferers, most of whom 
received just one-lifetime GBCA injection, who opted for no chelation 
treatment, it appears that effective cure without specific treatment 
takes approximately two years. Considerable improvement without 
chelation following multiple GBCA injections appears exceedingly 
exceptional but can happen. Based on this two-year timeline, we 
also use this to explain to individuals who have undergone chelation 
therapy that when they suspend further chelation at their self-
perception of 80% recovery, further spontaneous recovery to 95% or 
greater will eventually take approximately 1-2 years. The beneficial 
difference for individuals who have undergone chelation compared to 
those who have not is that their starting point for further recovery is at 
a much higher level of functioning and symptom relief than those who 
undergo spontaneous recovery alone, where their status is often at 20-
30% of their former self, rather than 80%, as in the post-chelation 
group.

A further limitation of this report is that it was not designed to 
determine the percentage of individuals undergoing DTPA chelation 
therapy going on to effective cure. The explanations are several: many 
patients who come to the primary author’s clinic travel from some 
distance, and our standard practice is to facilitate the patient receiving 
further chelation care, after their second chelation at our center, at 
a practice closer to where they live. The primary reasons are cost 
and convenience. Many individuals opt to stop chelation at a lower 
level of their perception of return to pre-GDD status; 70% is a level 
many describe, and the primary explanations appear to be the cost of 
treatment and convenience. Thirdly, some individuals do not continue 
to communicate with their treating centers, and a primary explanation 
is that when they are feeling better, they prefer to avoid the subject of 
GDD. Fourthly, individuals being chelated at other centers for further 
care may receive different treatment types. Hence, their status may 
not reflect the effect of DTPA chelation. Considering these limitations, 
we believe that most individuals experience substantial benefits 
from DTPA chelation for their care, and the primary impediment to 
obtaining sufficient chelation to achieve 80% recovery appears to be 
the cost of the treatment. In general terms, though, the findings from 
our clinic experience should provide hope to patients that the disease 
is highly treatable. 

It should be emphasized that this population of patients reported 
herein does not represent the total number of patients who have 
achieved effective-cure or will achieve effective cure; many patients 
have started chelation whose trajectory will likely accomplish that 
goal. A final point is that even those who have received multiple 
GBCA injections will still show substantial improvement with 
chelation, even if they do not achieve the goal of 80% recovery. 
A few patients were requested to enter this report because of their 
considerable improvement. However, they declined because although 
their recovery was substantial, they felt they did not hit the mark of 
80% recovery. 

Since GDD is often an “invisible disease” defined almost entirely 
by symptoms, doubts remain even to this day as to whether it is a real 
clinical condition (23-26). The most crucial evidence arguing in favor 
of its existence is the findings of causation from GBCA administration: 
i) in the present and prior reports, patients described that GDD onset 
occurred shortly after administration of a GBCA, ii) Gd has been 
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demonstrated in the urine of GDD patients some months after GBCA 
injection,1,3-5 iii) removal of Gd with DTPA chelation has been shown 
on pre- and post-DTPA chelation 24 hour urine samples,4,14-17 iv) 
patients have shown improved symptoms following chelation.14 v) 
with continued chelation, individuals can experience effective cure 
(this present report). In contrast, with Nephrogenic Systemic Fibrosis, 
this level of proof was never attained, as removal of the purported 
causative agent of disease was never shown, nor, more importantly, 
with continued removal of the causative agent effective cure achieved; 
and vi)1most patients in this report underwent ≤ 10 chelations. Our 
extended clinical experience is that to achieve effective cure generally 
requires 5 chelation sessions for each GBCA administration.2. 

In summary, subjects with GDD can experience effective cure with 
IV DTPA chelation. The most likely to achieve this are those with 
few GBCA injections, those who start chelation in the first year, and 
those without significant pre-existent disease of various causes. This 
emphasizes the imperative for healthcare workers to recognize GDD 
as soon as it arises, such as after the first GBCA injection, as these 
individuals are the most likely to recover completely.

Acknowledgement
None

Conflicts of interest
Drs. Semelka and Ramalho serve as unpaid board members 

of GadTTRAC, a nonprofit organization supporting patients 
with Gadolinium Deposition Disease (GDD). No salary, research 
funding, or financial benefit was received from GadTTRAC, and the 
organization had no involvement in the study.

References
1.	 Semelka RC, Ramalho M, AlObaidy M, et al. Gadolinium in humans: a 

family of disorders. AJR Am J Roentgenol. 2016;207(2):229–233.

2.	 Semelka RC. Heavy metals. The white sabbath of toxins. La Vergne, TN: 
Richard C. Semelka Publishing; 2025.

3.	 Semelka RC, Ramalho J, Vakharia A, et al. Gadolinium deposition dis-
ease: initial description of a disease that has been around for a while. 
Magn Reson Imaging. 2016;34(10):1383–1390.

4.	 Semelka RC, Commander CW, Jay M, et al. Presumed gadolinium tox-
icity in subjects with normal renal function: a report of 4 cases. Invest 
Radiol. 2016;51(10):661–665.

5.	 Semelka RC, Ramalho M. Physicians with self–diagnosed gadolinium 
deposition disease: a case series. Radiol Bras. 2021;54(4):238–242.

6.	 Semelka RC, Ramalho M. Gadolinium deposition disease: current state of 
knowledge and expert opinion. Invest Radiol. 2023;58(8):523–529.

7.	 Jackson DB, MacIntyre T, Duarte–Miramontes V, et al. Gadolinium 
deposition disease: a case report and the prevalence of enhanced MRI 
procedures within the Veterans Health Administration. Fed Pract. 
2022;39:218–225.

8.	 Do C, DeAguero J, Brearley A, et al. Gadolinium–based contrast agent 
use, their safety, and practice evolution. Kidney360. 2020;1:561–568.

9.	 Denmark D, Ruhoy I, Wittmann B, et al. Altered plasma mitochondrial 
metabolites in persistently symptomatic individuals after a GBCA–assist-
ed MRI. Toxics. 2022;10:56.

10.	 McDonald RJ, Weinreb JC, Davenport MS. Symptoms associat-
ed with gadolinium exposure (SAGE): a suggested term. Radiology. 
2022;302:270–273.

11.	 Shahid I, Joseph A, Lancelot E. Use of real–life safety data from interna-
tional pharmacovigilance databases to assess the importance of symptoms 
associated with gadolinium exposure. Invest Radiol. 2022;57:664–673.

12.	 Metal chelates. Analytical and biological products. 

13.	 Weinmann HJ, Brasch RC, Press WR, et al. Characteristics of gadolini-
um–DTPA complex: a potential NMR contrast agent. AJR Am J Roentge-
nol. 1984;142:619–624.

14.	 Semelka RC, Ramalho M, Jay M, et al. Intravenous calcium–/zinc–dieth-
ylene triamine penta–acetic acid in patients with presumed gadolinium 
deposition disease: a preliminary report on 25 patients. Invest Radiol. 
2018;53:373–379.

15.	 Maecker HT, Siebert JC, Rosenberg–Hasson Y, et al. Acute chelation 
therapy–associated changes in urine gadolinium, self–reported flare se-
verity, and serum cytokines in gadolinium deposition disease. Invest Ra-
diol. 2021;56(6):374–384.

16.	 Maecker HT, Siebert JC, Rosenberg–Hasson Y, et al. Dynamic serial cy-
tokine measurements during intravenous Ca–DTPA chelation in gadolin-
ium deposition disease and gadolinium storage condition: a pilot study. 
Invest Radiol. 2022;57(1):71–76.

17.	 Maecker HT, Wang W, Rosenberg–Hasson Y, et al. An initial investiga-
tion of serum cytokine levels in patients with gadolinium retention. Radi-
ol Bras. 2020;53:306–313.

18.	 World Medical Association. Declaration of Helsinki: ethical principles 
for medical research involving human subjects. 

19.	 Varrassi G, Rekatsina M, Perrot S, et al. Is fibromyalgia a fashionable 
diagnosis or a medical mystery? Cureus. 2023;15(9):e44852.

20.	 Semelka RC, Castro Pereira JF, Ramalho M. Severity of flare reactions 
in diethylenetriamine pentaacetate chelations: report on different immune 
dampening strategies in clinical practice. Invest Radiol. 2021;57(5):293–
300.

21.	 Chodankar D. Introduction to real–world evidence studies. Perspect Clin 
Res. 2021;12(3):171–174.

22.	 Kim HS, Lee S, Kim JH. Real–world evidence versus randomized con-
trolled trial: clinical research based on electronic medical records. J Ko-
rean Med Sci. 2018;33(34):e213.

23.	 van der Molen AJ, Quattrocchi CC, Mallio CA, et al. European Society 
of Magnetic Resonance in Medicine, Biology Gadolinium Research, Ed-
ucational Committee (ESMRMB–GREC). Ten years of gadolinium reten-
tion and deposition: ESMRMB–GREC looks backward and forward. Eur 
Radiol. 2023;7. Epub ahead of print. Erratum in: Eur Radiol. 2023;15. 
PMID: 37804341.

24.	 Harvey HB, Gowda V, Cheng G. Gadolinium deposition disease: a new 
risk management threat. J Am Coll Radiol. 2020;17:546–550.

25.	 McNamara C, Rahmani G. Gena Norris and gadolinium deposition dis-
ease—the impact of celebrity health disclosure on public awareness. 
Magn Reson Med. 2018;80:1277–1278.

26.	 Layne KA, Wood DM, Dargan PI. Gadolinium–based contrast agents—
what is the evidence for “gadolinium deposition disease” and the use of 
chelation therapy? Clin Toxicol (Phila). 2020;58:151–160.

https://doi.org/10.15406//ijrrt.2025.12.00440
https://pubmed.ncbi.nlm.nih.gov/27224028/
https://pubmed.ncbi.nlm.nih.gov/27224028/
https://www.richardsemelka.com/single-post/heavy-metals-the-white-sabbath-of-toxins-new-book-written-by-richard-semelka-md-the-definitive-b
https://www.richardsemelka.com/single-post/heavy-metals-the-white-sabbath-of-toxins-new-book-written-by-richard-semelka-md-the-definitive-b
https://pubmed.ncbi.nlm.nih.gov/27530966/
https://pubmed.ncbi.nlm.nih.gov/27530966/
https://pubmed.ncbi.nlm.nih.gov/27530966/
https://pubmed.ncbi.nlm.nih.gov/27548344/
https://pubmed.ncbi.nlm.nih.gov/27548344/
https://pubmed.ncbi.nlm.nih.gov/27548344/
https://pubmed.ncbi.nlm.nih.gov/34393290/
https://pubmed.ncbi.nlm.nih.gov/34393290/
https://pubmed.ncbi.nlm.nih.gov/37058336/
https://pubmed.ncbi.nlm.nih.gov/37058336/
https://pubmed.ncbi.nlm.nih.gov/35935925/
https://pubmed.ncbi.nlm.nih.gov/35935925/
https://pubmed.ncbi.nlm.nih.gov/35935925/
https://pubmed.ncbi.nlm.nih.gov/35935925/
https://pubmed.ncbi.nlm.nih.gov/34423308/
https://pubmed.ncbi.nlm.nih.gov/34423308/
https://pubmed.ncbi.nlm.nih.gov/35202243/
https://pubmed.ncbi.nlm.nih.gov/35202243/
https://pubmed.ncbi.nlm.nih.gov/35202243/
https://pubmed.ncbi.nlm.nih.gov/34783590/
https://pubmed.ncbi.nlm.nih.gov/34783590/
https://pubmed.ncbi.nlm.nih.gov/34783590/
https://pubmed.ncbi.nlm.nih.gov/35471204/
https://pubmed.ncbi.nlm.nih.gov/35471204/
https://pubmed.ncbi.nlm.nih.gov/35471204/
https://pubmed.ncbi.nlm.nih.gov/6607655/
https://pubmed.ncbi.nlm.nih.gov/6607655/
https://pubmed.ncbi.nlm.nih.gov/6607655/
https://pubmed.ncbi.nlm.nih.gov/29419708/
https://pubmed.ncbi.nlm.nih.gov/29419708/
https://pubmed.ncbi.nlm.nih.gov/29419708/
https://pubmed.ncbi.nlm.nih.gov/29419708/
https://pubmed.ncbi.nlm.nih.gov/33449576/
https://pubmed.ncbi.nlm.nih.gov/33449576/
https://pubmed.ncbi.nlm.nih.gov/33449576/
https://pubmed.ncbi.nlm.nih.gov/33449576/
https://pubmed.ncbi.nlm.nih.gov/34120127/
https://pubmed.ncbi.nlm.nih.gov/34120127/
https://pubmed.ncbi.nlm.nih.gov/34120127/
https://pubmed.ncbi.nlm.nih.gov/34120127/
https://pubmed.ncbi.nlm.nih.gov/33071374/
https://pubmed.ncbi.nlm.nih.gov/33071374/
https://pubmed.ncbi.nlm.nih.gov/33071374/
https://www.wma.net/wp-content/uploads/2018/07/DoH-Oct2008.pdf
https://www.wma.net/wp-content/uploads/2018/07/DoH-Oct2008.pdf
https://pubmed.ncbi.nlm.nih.gov/37809234/
https://pubmed.ncbi.nlm.nih.gov/37809234/
https://pubmed.ncbi.nlm.nih.gov/34935653/
https://pubmed.ncbi.nlm.nih.gov/34935653/
https://pubmed.ncbi.nlm.nih.gov/34935653/
https://pubmed.ncbi.nlm.nih.gov/34935653/
https://pubmed.ncbi.nlm.nih.gov/34386383/
https://pubmed.ncbi.nlm.nih.gov/34386383/
https://pubmed.ncbi.nlm.nih.gov/30127705/
https://pubmed.ncbi.nlm.nih.gov/30127705/
https://pubmed.ncbi.nlm.nih.gov/30127705/
https://link.springer.com/article/10.1007/s00330-023-10446-0
https://link.springer.com/article/10.1007/s00330-023-10446-0
https://link.springer.com/article/10.1007/s00330-023-10446-0
https://link.springer.com/article/10.1007/s00330-023-10446-0
https://link.springer.com/article/10.1007/s00330-023-10446-0
https://link.springer.com/article/10.1007/s00330-023-10446-0
https://pubmed.ncbi.nlm.nih.gov/31805251/
https://pubmed.ncbi.nlm.nih.gov/31805251/
https://pubmed.ncbi.nlm.nih.gov/29749076/
https://pubmed.ncbi.nlm.nih.gov/29749076/
https://pubmed.ncbi.nlm.nih.gov/29749076/
https://www.tandfonline.com/doi/full/10.1080/15563650.2019.1681442
https://www.tandfonline.com/doi/full/10.1080/15563650.2019.1681442
https://www.tandfonline.com/doi/full/10.1080/15563650.2019.1681442

	Title
	Abstract 
	Introduction 
	Methods 
	Results 
	Discussion 
	Acknowledgement 
	Conflicts of interest 
	References 
	Table 3

