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ABSTRACT 

Disorders of Iron metabolism may play an important role in the pathogenesis of multiple sclerosis (MS), alongside others, 
by increasing oxidative stress, inflammatory processes or the damage of oligodendrocytes. Excessive iron accumulation, 
observed in congenital hemochromatosis , might promote demyelinating processes which suggests a potential biological link 
between these conditions. This theme presents the case of a 41-year-old man, who’s diagnosed with congenital 
hemochromatosis associated with a mutation in the HFE gene and demyelinating lesions that suggests multiple sclerosis 
which follows extensive diagnostic testing, performed as part of preventing set of tests. Laboratory tests revealed 
significantly elevated levels of iron and ferritin, also brain MRI shown multiple demyelinating lesions typical for MS. 
Genetic testing confirmed a homozygous c.845G>A mutation in the HFE gene. Immunomodulating treatment with 
oftamumab and phlebotomy were implemented, resulting in improvement of iron metabolism parameters. This described 
case may indicate the potential involvement of iron homeostasis disorders in the pathogenesis demyelinating processes, but 
cause effect bond remains ambiguous.  Further studies are required to assess the iron overload role in the development and 
course of multiple sclerosis and the potential importance of hemochromatosis  as a disease-modifying factor. 
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Introduction 

Dysregulation of iron metabolism in the brain plays a significant role in the aging process and the 

pathogenesis of multiple neurodegenerative diseases [1]. In hereditary hemochromatosis, HFE gene mutations 

lead to excessive iron absorption in the gastrointestinal track and its deposition in various organs, potentially 

including central nervous system [2]. Overabundance of iron can lead to the synthesis of reactive oxygen 

species, inflated oxidative stress, inflammation and induction of ferroptosis- a regulated form of iron-depended 

cell death [1,5]. 

Accumulating evidence suggests that disturbances in iron homeostasis may also play a role in pathogenesis 

of multiple sclerosis (MS). Magnetic Resonance Imaging (MRI) studies have shown an increased iron deposition 

inside deep brain structures in MS patients, particularly in the basal ganglia and thalamus [3,6]. The degree of iron 

accumulation might correlate with disease activity and the severity of neurological deficits [8]. 

Iron plays a vital role in central nervous system functioning by participating in neurotransmitter 

synthesis, myelin production and neuronal energy metabolism, among many processes. In recent years 

happened an increased analysis of the potential contribution of iron metabolism disorders to the development 
of demyelinating diseases, including multiple sclerosis [3,7]. 

Hereditary hemochromatosis is one of the most common genetic diseases in the European population. 

It is mostly associated with the C282Y mutation of the HFE gene, leading to increased iron absorption from 

the gastrointestinal tract and its pathological deposition in tissues [2]. Although hemochromatosis is 

traditionally mainly associated with liver, pancreas, and heart damage, a growing number of publications 

highlight the possible neurological consequences of chronic iron overload [9]. 

All data used in this study were collected and processed in full compliance with applicable ethical 

standards and regulations concerning the protection of personal data. The information presented in this work 

has been thoroughly anonymized, and no elements that could directly or indirectly identify the participant have 

been disclosed. Any potentially identifiable details have been modified or omitted to ensure complete 

confidentiality while preserving the scientific value of the data. Prior to inclusion in the study, the participant 
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was fully informed about the nature, purpose, and scope of the research, including the intention to use the 

collected data for scientific analysis and publication. The participant received clear and comprehensive 

information regarding how the data would be handled, stored, and presented in an anonymized form. Written 

informed consent was obtained from the participant before any data collection took place. The consent 

explicitly covered the use of anonymized clinical information for research purposes, as well as permission for 

publication, including the description of the case in a scientific context. The data was included in the patient's 

records. The participant confirmed their understanding of the study procedures and voluntarily agreed to 

participate, with the right to withdraw consent at any stage without any consequences. All procedures 

performed in this study were conducted in accordance with the ethical principles outlined in the Declaration 

of Helsinki and relevant national guidelines, here is the quote that best conveys the essence of our work:,,In 

medical research involving human participants capable of giving informed consent, each potential participant 

must be adequately informed in plain language of the aims, methods, anticipated benefits and potential risks 

and burdens, qualifications of the researcher, sources of funding, any potential conflicts of interest, provisions 

to protect privacy and confidentiality, incentives for participants, provisions for treating and/or compensating 

participants who are harmed as a consequence of participation, and any other relevant aspects of the research. 

The potential participant must be informed of the right to refuse to participate in the research or to withdraw 

consent to participate at any time without reprisal. Special attention should be given to the specific information 
and communication needs of individual potential participants as well as to the methods used to deliver the 

information. After ensuring that the potential participant has understood the information, the physician or 

another qualified individual must then seek the potential participant’s freely given informed consent, formally 

documented on paper or electronically. If the consent cannot be expressed on paper or electronically, the non-

written consent must be formally witnessed and documented. All medical research participants should be given 

the option of being informed about the general outcome and results of the research.”[10] 

We present here an unusual case of coexistence of congenital hemochromatosis and demyelinating 

disease of the central nervous system, as well as to discuss potential biological mechanisms linking iron 

metabolism disorders with the pathogenesis of multiple sclerosis. 

 

Methodology 

This work was written in a way of case report of a patient diagnosed and treated for a concomitant 

demyelinating disease of the central nervous system and hereditary hemochromatosis. The complete set of his 

medical record were reviewed, including the diagnostic procedures of inpatient and outpatient, laboratory, 

MRI, test results and data regarding patient’s treatment and clinical follow up as well. 

The clinical material included records of patient’s hospitalizations between 2018 to 2025, also his 

specialist consultations regarding neurology and hematology, cerebrospinal fluid (CSF) tests, and genetic 

testing for HFE gene mutations. The main focus was shifted towards to the dynamics of neurological symptoms, 

the timing of subsequent relapses, and the possible relationship between symptom severity and iron 

metabolism parameters. 

The laboratory analysis primarily rated parameters related to the iron metabolism, which includes serum 

iron concentration, ferritin, and basic blood count parameters. The results were interpreted in relation to current 

laboratory standards and current guidelines for the diagnosis of congenital hemochromatosis. Following the 

implementation of phlebotomy, changes in biochemical parameters were also analyzed. Imagine diagnostics 

were performed by MRI of the brain and cervical spinal cord. The images were assessed based on radiological 

descriptions and criteria specific to demyelinating diseases of the central nervous system. The location of 

demyelinating lesions, their morphology and distribution in time and space were considered, in accordance 

with current diagnostic criteria for multiple sclerosis. NMOSD spectrum disorders were also considered in 

other analysis. 

Genetic testing was performed using molecular analysis of the HFE gene in a certified diagnostic 

laboratory. The presence of the most common mutations associated with hereditary hemochromatosis on the 

c.845G>A (p.Cys282Tyr) variant gene was discovered. These genetical test results were compared with the 

patient's symptoms and iron metabolism parameters. The clinical assessment considered how effective the 

immunomodulatory treatment with ofatumumab was, also theiron reduction therapy by the method regular 

bloodletting. How the impact of treatment on the patient's neurological status, the severity of subjective 

symptoms, and changes in laboratory levels (main focus of ferritin) was evaluated. 

Furthermore the conduction of a narrative review about the current role of iron in the pathogenesis of 

multiple sclerosis and other neurodegenerative diseases, from current scientific literature, was included. The 
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investigation included publications on oxidative stress, ferroptosis, oligodendrocyte dysfunction, and the 

impact of HFE gene mutations on the functions of the central nervous system. The literature used in this work 

consisted of original articles, review papers, and reports on the use of current magnetic resonance imaging 

techniques in assessing the disposition of the iron brain. 

The nature of this study is observational and descriptive, which limitations include incampacity of 

determination, whether there is a cause-and-effect relationship between iron overload and the development of 

multiple sclerosis. However, the obtained data might become a basis for further research on the potential 

impact of iron homeostasis disorders on demyelinating and neurodegenerative processes. 

 

Case report 

A 41-year-old patient first reported neurological symptoms in 2018. Symptoms consisted of chronic 

cervical spine pain and an episode of double vision, which involved two weeks. An MRI of the cervical spine, 

performed at that time, showed degenerative lesions in the cervical vertebrae. The symptoms were attributed 

to spinal pathology, and conservative treatment was initiated. 

In May 2024, as part of the "Prophylaxis 40 PLUS" preventive program, the patient visited his primary 

care physician for a checkup. During this time, new neurological symptoms emerged, including voiding 

disorders. Patient reported a feeling of urgency and intermittent inability to urinate, despite repeated attempts 
for several minutes. Additionally, in the past few years, he had been experiencing nonspecific symptoms: 

chronic fatigue, dizziness, weakness and less sensitivity to cold 

Basic laboratory tests were normal. However, as part of the extended diagnostic checkup- iron 

metabolism parameters were measured. An elevated iron concentration of 217 μg/dl (normal range: 33–193 

μg/dl) and ferritin of 1062 ng/ml (normal range: 30–400 ng/ml) were detected. These results raised the 

suspicion of hemochromatosis. 

Due to persistent neurological symptoms, an MRI of the brain and cervical spinal cord was performed. 

The MRI revealed numerous demyelinating lesions which suggested a demyelinating disease of the central 

nervous system. The differential diagnosis included multiple sclerosis and neuromyelitis optica spectrum 

disorder (NMOSD). The presence of juxtacortical lesions, known as Dawson's fingers, and the characteristic 

morphology of the lesions in the brain and cervical cord supported the diagnosis of MS. Furthermore, 

involvement of the area postrema and subependymal lesions within the corpus callosum could suggest 

NMOSD. 

The patient was referred for further neurological and hematological evaluation. Neurological 

examination revealed lesions suggesting central nervous system damage. Additionally, deep abdominal muscle 

atrophy was observed, including the rectus abdominis, obliques, and transverse abdominis muscles. 

Cerebrospinal fluid analysis and in-depth diagnosis were performed. 

Genetic diagnostics performed at the Genomed laboratory confirmed the presence of a homozygous 

HFE gene mutation c.845G>A (p.Cys282Tyr), which allowed the diagnosis of congenital hemochromatosis. 

On January 18, 2025 immunomodulatory treatment with 20 milligrams of ofatumumab was initiated. In 

February 2025, patient’s neurological condition worsened, with the development of proprioceptive 

disturbances on the left side of his body. He was re-hospitalized and received intravenous glucocorticoid 

therapy (20 milligrams/day of Encortron) for five days. 

Despite the occurring treatment, patient showed no improvement by continuing og having persistent 

proprioceptive disturbances, chronic fatigue, and frequent dizziness. He reported that similar symptoms have 

been occurring sporadically since his childhood. 

Meanwhile a treatment for hemochromatosis was implemented with regular bloodletting, once every 3 

months. After three treatments, significant improvement in iron metabolism was achieved—ferritin 

concentration decreased to 199 ng/ml and iron levels went down to 63 ug/dl. 

The patient did not show any other characteristic symptoms of hemochromatosis such as hepatomegaly 

or arrhythmias resulting from myocardial hemosiderosis. 
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Results 

 

 
 

Fig. 1. Peripheral blood count with normal blood cell amount and hemoglobin, with slight macrocytosis and 

relative lymphocytosis with a reduced percentage of neutrophils. 
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Fig. 2. Additional laboratory tests (ESR, iron, ferritin), which revealed significant deviations - significantly 

elevated ferritin and iron levels indicating an actual clinical problem not visible in the basic blood count. 
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Fig. 3. Result of brain MRI performed without and with contrast, showing numerous demyelinating changes 
of a disseminated nature in time and space (including juxtacortical changes and characteristic Dawson's 

fingers) with one active lesion, corresponding to the image typical of multiple sclerosis. 
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Fig. 4. DNA analysis result showing the presence of a pathogenic variant of the HFE gene (c.845G>A, 
p.Cys282Tyr) in a homozygous pattern, confirming the genetic basis of hemochromatosis. 

 

Following the implementation of immunomodulatory therapy and phlebotomy, the parameters of 

metabolism improved. Ferritin concentration decreased from 1062 ng/ml to 199 ng/ml. However, despite 

treatment, neurological symptoms persisted, including impaired proprioception, chronic fatigue, and dizziness. 
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Discussion 

This case highlights a potential bond between hereditary hemochromatosis and multiple sclerosis. The 

evidence gathered suggests that disturbances in iron metabolism might be involved in the pathogenesis of 

neurodegenerative diseases, including multiple sclerosis [5,6]. 

One of the key mechanisms that may link both diseases, is exorbitant iron accumulation in the central 

nervous system. Iron, an element with high redox potential, promotes the formation of reactive oxygen species, 

increasing oxidative stress and leading to deal damage to lipids in cell membranes, oligodendrocytes, and 

myelin [5]. Ferroptosis, a regulated form of iron-dependent cell death, whose importance is increasingly 

emphasized in neurodegenerative and demyelinating processes [5,7], may also play a significant role. 

Imaging studies have shown an inflated iron deposition inside deep brain structures in patients with 

multiple sclerosis, particularly in the basal ganglia and thalamus [6,8]. The degree of iron accumulation may 

correlate with disease activity and the severity of neurological deficits. The coexistence of hemochromatosis 

might potentially accelerate these processes, through chronic exposure of the central nervous system to 

increased iron levels. 

Hereditary hemochromatosis, mostly associated with the mutation of C282Y section of the HFE gene, 

leads to increased iron absorption from the gastrointestinal tract and its deposition in various organs. Although 

classically this disease is primarily associated with damage to the liver, pancreas, and heart, its potential 
neurological consequences are increasingly being recognized [9]. 

In this case, the long-term unrecognized iron overload, appears to be particularly significant. It is 

possible that chronic oxidative stress, associated with iron inflation, influenced the development or progression 

of demyelinating processes, long before the full-blown disease manifested. Early neurological symptoms, such 

as an episode of double vision in 2018, may have been consistent with an earlier flare of demyelinating disease. 

It's worth noting the potential impact of hemochromatosis treatment on the course of the neurological 

disease. Regular bloodletting has led to a significant deflation of ferritin levels, which theoretically could limit 

the occurrence of oxidative stress and neurodegenerative processes. Moreover, currently there is no clear 

clinical data, that could confirm of iron overload treatment affecting the course of multiple sclerosis. 

This case also highlights the importance of extensive laboratory and imaging diagnostics in patients 

presenting nonspecific neurological symptoms. Early detection of iron metabolism disorders managed to lead 

the diagnosis towards hemochromatosis and the implementation of treatment before severe organ damage 

happened. 

In summary, the presented case could support the hypothesis of a biological link between iron 

metabolism disorders and multiple sclerosis. However, it still shows the inability to allow a definitive 

conclusion, as to whether it’s the cause of observed coincidence. Further research consisting of genetic, 

imaging, and bioinformatics diagnosis is necessary, to better define the role of iron in the pathogenesis of 

multiple sclerosis and the potential role of hemochromatosis as a factor modifying the course of the disease. 

 

Conclusions 

Retardations of iron homeostasis in brain are a significant component of the aging process and the 

pathogenesis of many neurodegenerative diseases. Excessive iron accumulation promotes the formation of 

reactive oxygen species, increases oxidative stress, induces ferroptosis, and activates inflammatory processes, 

leading to nerve cell damage and the progression of neurodegenerative changes. 

In multiple sclerosis, increased iron deposition takes place both in gray matter (basal ganglia) and in 

white matter (demyelinating lesions). Shown evidence suggests that disturbances in iron metabolism are not 

merely accompanying neurodegeneration but may actively participate in the mechanisms of demyelination and 

central nervous system damage. 

The presented case may indicate a potential connection between hereditary hemochromatosis and 

multiple sclerosis. Long-term iron overload may have been a factor in the exacerbation of neurodegenerative 

and demyelinating processes. However, it is not possible to definitively determine whether the coexistence of 

both conditions is causal or merely coincidental. 

Modern MRI techniques and the development of genetic and bioinformatics research may opt for more 

precise definition of the role of iron in the pathogenesis of multiple sclerosis in the future. Further clinical 

studies are required, to assess the impact of chronic iron overload on the development course of demyelinating 

diseases and the potential role of iron-reducing therapies. 
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