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CASE REPORT

Resolution of Peripheral Neuropathy Associated with
Acute COVID-19 Infection Following Benfotiamine and
Methylcobalamin Supplementation: A Case Report

Richard Mann, DPM, DABPS, ret", Vanessa Nieves, DPM, ABPM?

ABSTRACT @ OPEN ACCESS

This report describes a case of peripheral neuropathy developing in the setting of an acute COVID-19
infection in a 51-year-old female with multiple significant comorbidities, including mixed connective
tissue disease, hypertension, and chronic kidney disease. The patient experienced debilitating neuropathic
pain syndrome with pain scores of 10/10, refractory to gabapentin and opioid-acetaminophen
combination therapy. Following the introduction of benfotiamine and methylcobalamin supplementation
(NeuRemedy® Plus), the patient achieved complete resolution of neuropathic symptoms within three
weeks. This case highlights the potential of benfotiamine and methylcobalamin as adjunctive
therapeutic agents in severely painful peripheral neuropathy associated with an acute COVID-19
infection and suggests the need for further investigation.
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1. Introduction

Peripheral neuropathy is an increasingly recognized complication of SARS-CoV-2 infection, which may occur
during the acute phase of the disease or as a component of the post-acute sequelae of COVID-19 (PASC),
commonly referred to as Long COVID. The pathophysiology of COVID-19-associated neuropathy is
incompletely understood but likely reflects a convergence of direct neurotropic injury, small fiber
neuropathy, immune dysregulation, dysautonomia, and neurovascular dysregulation’?.

Benfotiamine is a thiamine (vitamin B1) derivative with lipophilic properties. It was developed by Sankyo
Company, Ltd., a Japanese pharmaceutical company, and first reported upon in the scientific literature in
1961°. Benfotiamine is absorbed from the intestines via passive diffusion—independent of thiamine
transporters—resulting in significantly higher plasma thiamine levels than can be achieved with water-
soluble thiamine salts'®"". It has an excellent safety profile and has demonstrated neuroprotective properties
across multiple experimental and clinical contexts.” Benfotiamine has documented anti-inflammatory and
anti-oxidative properties'. Clinical evidence supports its utility in diabetic peripheral neuropathy, alcoholic
peripheral neuropathy, and emerging data suggest potential relevance in neuroinflammatory conditions
including Alzheimer's disease and Long COVID™3141>1¢,

Thiamine deficiency or its impaired metabolism has been implicated as a contributing factor in COVID-19

1623 Multiple case reports document new-onset Wernicke's encephalopathy—a

symptomatology
clinicopathologic syndrome that arises as a consequence of thiamine deficiency—following SARS-CoV-2
infection in patients without predisposing risk factors for thiamine deficiency'-2?4. Clinical series by Branco
de Oliveira et al. demonstrated rapid and marked neurological recovery following intravenous thiamine
administration in mechanically ventilated ICU patients and in a broader cohort of severe COVID-19 patients
with encephalopathy?®?'. A two-center retrospective cohort study by Al Sulaiman et al. found that adjunctive
thiamine therapy in critically ill COVID-19 patients was associated with significantly reduced in-hospital and
30-day mortality, as well as an 81% lower risk of ICU thrombosis?2. A randomized controlled trial by Tehrani
et al. demonstrated that high-dose oral thiamine significantly accelerated recovery from Long COVID
symptoms—including myalgia, anosmia, ageusia, fatigue, and sleep disturbances—with recovery rates
doubling those of controls by week seven®. Collectively, these findings suggest a clinically meaningful
therapeutic role for thiamine across the spectrum of COVID-19 disease severity.

Methylcobalamin is an active coenzyme form of vitamin B12 that serves as a cofactor for methionine
synthase, catalyzing the remethylation of homocysteine to methionine and thereby supporting methylation
reactions and DNA synthesis®>?¢. Methylcobalamin has been shown to support myelin maintenance and
neuronal function in the peripheral nervous system and to promote nerve regeneration in multiple
experimental models of neuropathy?. Vitamin B12 deficiency contributes to demyelination and neurologic
complications including peripheral neuropathy, sensory disturbances, and cognitive impairment.?# Beyond
its role in neurotrophic support, vitamin B12 exerts immunomodulatory and antioxidant effects, including
regulation of NF-kB signaling and cytokine production?. At the peripheral nerve level, methylcobalamin has
been shown to promote Schwann cell differentiation and remyelination and to improve functional and
electrophysiologic recovery in a model of peripheral demyelinating neuropathy®.

Emerging clinical data indicate that disruptions in vitamin B12 status are common in COVID-19 and may
influence both susceptibility and disease course. Sezgin and colleagues reported that lower serum vitamin
B12 and higher homocysteine levels were independently associated with increased odds of COVID-19
infection?. Aslaner et al. found that vitamin B12 deficiency in 408 post-COVID patients was associated with
more severe acute respiratory and neurologic symptoms, higher rates of pneumonia and hospitalization,
and elevated inflammatory hematologic indices?. In a post-COVID cohort with new neurological complaints,
Goderidze and co-workers observed biochemical vitamin B12 deficiency in most patients and documented
substantial symptom improvement following high-dose oral methylcobalamin, with or without an initial
intramuscular course®. In a randomized trial of hospitalized COVID-19 patients, Erfani et al. showed that
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1,000 pg daily of oral vitamin B12 produced greater reductions in C-reactive protein, lactate dehydrogenase,
and creatinine than placebo, supporting an anti-inflammatory and organ-protective effect of B12 repletion®.

Presented here is a case of severely painful peripheral neuropathy associated with an acute COVID-19
infection in a patient with complex medical comorbidities that resolved completely following the initiation
of benfotiamine and methylcobalamin supplementation, raising the possibility of a clinically meaningful
therapeutic role in this patient population.

2. Case Presentation

2.1 Patient History and Baseline Status

The patient is a 51-year-old female with an extensive medical history notable for the following established
diagnoses: mixed connective tissue disease (MCTD), stable without end-organ complications for
approximately 40 years; hypertension, historically well-controlled for 20 years on labetalol 200 mg twice
daily, but exhibiting progressive instability following COVID-19 vaccination in spring 2021—requiring
intensive management by cardiology and nephrology services, a single intensive care unit (ICU) admission
in July 2022 for hypertensive urgency, and eventual re-stabilization by February 2023 on a regimen of
lisinopril 5 mg daily in combination with labetalol 300 mg three times daily; and stage 2 chronic kidney
disease (CKD), present for approximately 30 years and not requiring pharmacological intervention at
baseline. Of note, CKD acutely worsened following COVID-19 vaccination in April 2021, with progressive
decline thereafter to stage 4. Prior to eventual stabilization, nephrology management had been transitioned
to a hypertension and kidney specialist after initial nephrological care proved insufficient to halt disease
progression, and the patient had been referred to an organ transplant team in anticipation of dialysis. Of
additional relevance, the patient sustained a left leg deep vein thrombosis of the popliteal vein in October
2021 following a fall, successfully managed with rivaroxaban for 90 days.

Her medication list at the time of presentation included labetalol 300 mg three times daily, lisinopril 5 mg
daily, prednisone 4 mg daily, and hydroxychloroquine (Plaquenil) 400 mg daily. The hydroxychloroquine
had been prescribed to manage a fulminant hypersensitivity reaction—rhabdomyolysis—attributed to
valsartan (an angiotensin receptor blocker), a reaction that had necessitated brief inpatient hospitalization.

Documented drug allergies included sulfonamides, losartan, amlodipine, cephalexin (Keflex), and Azor
(amlodipine/olmesartan). The patient's weight was 139 Ibs (63.2 kg) and height 5 feet (152 cm; BMI
approximately 27.4 kg/m?).

Of additional relevance, the patient tested positive for COVID-19 in January 2022, experiencing only mild
constitutional symptoms that resolved without intervention.

2.2 Presentation of the Acute COVID-19 Episode

In January 2023, the patient again tested positive for SARS-CoV-2 by polymerase chain reaction (PCR). The
clinical presentation during this episode was markedly more severe. She developed acute-onset peripheral
neuropathy characterized by intense, sharp, stabbing pain in the bilateral lower extremities rated 10 out of
10 in severity on the numeric pain rating scale. Associated symptoms included profound malaise, lethargy,
fever (temperature 101°F / 38.3°C), and generalized myalgias consistent with an acute fibromyalgia-like
syndrome—attributed in part to the concurrent rhabdomyolysis from the prior valsartan reaction.

The pain was sufficiently severe to preclude sleep and caused marked functional impairment. Allodynia was
prominent; emergency department (ED) triage staff were unable to obtain blood pressure measurements
on the upper extremities due to severe cutaneous hyperesthesia to touch. Blood pressure recorded during
the acute phase by alternative means reached 210/110 mmHg, reflecting a significant hypertensive response
in the setting of acute systemic illness.

Laboratory evaluation performed in the ED revealed lymphocytopenia, consistent with active COVID-19
infection.?' Renal function was consistent with the patient's known stage 4 CKD. Vital signs included an
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average blood pressure of 130/80 mmHg (prior to acute exacerbation), heart rate 72 beats per minute, and
respiratory rate 20 breaths per minute. The patient was alert, awake, and oriented, but in evident distress.

2.3 Treatment and Clinical Course

The patient sought emergency care on multiple occasions. Initial pharmacological management consisted
of gabapentin 100 mg, two capsules every eight hours as needed for pain, followed by the addition of
acetaminophen/codeine 325 mg/5 mg, one tablet every four to six hours as needed for pain. Despite
adherence to this regimen and bed rest, the patient's condition did not improve over a ten-day acute period;
pain remained at 10/10.

As an adjunctive non-pharmacological intervention, the patient utilized a high frequency electrical
stimulation device. This modality produced a reported 20% reduction in acute sharp pain; however, the
analgesic benefit was transient, lasting at most two to three days per application, and did not result in
sustained improvement.

Approximately three weeks following the onset of acute COVID-19 illness, and in the context of ongoing
refractory neuropathic pain, the patient initiated benfotiamine 150 mg and methylcobalamin 500 mcg per
capsule supplementation (NeuRemedy Plus; Realm Labs). The dosing regimen consisted of two capsules
twice daily for the first two weeks, followed by two capsules once daily for the third week. This
supplementation was administered concomitantly with her existing hydroxychloroquine regimen.

Following initiation of benfotiamine and methylcobalamin supplementation, the patient noted mild but
meaningful symptomatic improvement within three days. Neuropathic signs and symptoms continued to
resolve in a progressive fashion throughout the treatment course, culminating in complete resolution by the
end of the 21-day regimen. No adverse effects were reported. Hypertension had returned to a stable,
controlled state. Additionally, renal function demonstrated improvement, with CKD stage reassessed as 3A.
As of the time of this report, the patient remains entirely free of neuropathic symptoms.

3. Discussion

Benfotiamine’s lipid-soluble properties confer superior gastrointestinal absorption and bioavailability
compared with water-soluble thiamine salts, producing substantially higher plasma thiamine levels after
equivalent dosing. This pharmacokinetic advantage may be relevant in SARS-CoV-2 infection, where
inflammation, increased metabolic demand, and SARS-CoV-2-associated mitochondrial dysfunction may

increase reliance on thiamine-dependent metabolic pathways'®'"1232,

Following oral administration, benfotiamine is dephosphorylated by ecto-alkaline phosphatase in the brush
borders of intestinal mucosal cells, yielding the lipophilic metabolite S-benzoylthiamine. S-benzoylthiamine
is then absorbed by passive diffusion through intestinal epithelial cell membranes—a process independent
of the saturable thiamine transporter system upon which water-soluble thiamine salts are dependent for
intestinal uptake''. After absorption, S-benzoylthiamine enters the general circulation and is largely
converted to thiamine, resulting in increased thiamine availability in the circulation and peripheral tissues,
including peripheral nerve tissue®*=*. This transporter-independent absorption mechanism confers
substantially superior bioavailability, with peak plasma thiamine concentrations approximately five times
higher than equivalent doses of water-soluble thiamine™. Once inside the cell, thiamine is further
metabolized to thiamine pyrophosphate (TPP), the obligate coenzyme for transketolase, pyruvate
dehydrogenase (PDH), and alpha-ketoglutarate dehydrogenase (AKGDH)—rate-limiting steps in pentose
phosphate pathway flux and mitochondrial oxidative metabolism'?3. These functions are indispensable for
both cellular antioxidant defense and neuronal energy availability and are critically affected by the metabolic
dysregulation accompanying SARS-CoV-2 infection'?%2,

Benfotiamine has additional protective cellular effects that may be particularly important during COVID-19
infection. Beyond its role in thiamine delivery, benfotiamine increases flux through transketolase, the rate-
limiting enzyme of the non-oxidative branch of the pentose phosphate pathway, supporting the pathway's
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broader role in generating NADPH for the regeneration of reduced glutathione and thereby enhancing
cellular antioxidant capacity. This increased antioxidant capacity may be particularly relevant in COVID-19,
which involves significant oxidative stress®*?* . Increased transketolase flux also diverts excess glycolytic
intermediates away from four major pathogenic pathways—the polyol pathway, the hexosamine pathway,
advanced glycation end-product (AGE) formation, and diacylglycerol/protein kinase C (PKC) activation—
thereby attenuating the microvascular injury and peripheral neural dysfunction these pathways
mediate'?**%, Given that acute COVID-19 is frequently accompanied by hyperglycemia, even in patients
without pre-existing diabetes, and that hyperglycemia worsens the prognosis in both diabetic and
nondiabetic patients, this mechanism may carry relevance in the COVID-19 setting.*” Benfotiamine has
additionally been shown to suppress the pro-inflammatory transcription factor NF-kB, reducing the release
of pro-inflammatory cytokines TNF-a and IL-6.

The case presented here illustrates the potential clinical benefit of benfotiamine and methylcobalamin
supplementation in a patient with a severely painful peripheral neuropathy associated with an acute COVID-
19 infection refractory to conventional analgesic therapy. Several features of this presentation merit discussion.

The severity of the neuropathic syndrome—pain rated 10/10, sleep disruption, and severe allodynia—underscores
the significant burden of COVID-19-associated neuropathy in affected individuals. The patient's underlying
MCTD may have predisposed her to more fulminant neuropathic injury upon SARS-CoV-2 infection.

Hydroxychloroquine exerts two pharmacologically opposing actions relevant to this case. Its immunomodulatory,
anti-inflammatory, and antiviral properties may have contributed to clinical recovery, precluding definitive
attribution of benefit to benfotiamine and methylcobalamin alone.*’ However, hydroxychloroquine is a
confirmed high-affinity inhibitor of thiamine transport at the THTR-2 (SLC19A3) binding site impairing both
intestinal thiamine absorption and thiamine delivery to peripheral nerves, thereby potentially promoting a
functionally thiamine-deficient state and representing a potentially confounding factor in this case®.

The temporal pattern of improvement in this case is instructive: the rapidity of clinical response is more
consistent with reversal of thiamine deficiency than with immunomodulatory mechanisms, which typically
require more time to produce meaningful clinical change. Benfotiamine's lipophilic passive absorption
mechanism bypasses thiamine transporters entirely, allowing restoration of intracellular thiamine
bioavailability independent of the competitive blockade imposed by hydroxychloroquine—and may
represent precisely why supplementation succeeded in this context.

Emerging in silico evidence suggests that thiamine, benfotiamine, and vitamin B12 may possess intrinsic
antiviral activity against SARS-CoV-2 independent of their roles as micronutrients. Molecular docking studies
have identified these compounds as candidate inhibitors of the SARS-CoV-2 main protease and spike
receptor-binding domain®**. Methylcobalamin has shown direct antiviral activity against SARS-CoV-2,
MERS-CoV, and human coronavirus 229E in cell-based models*. While these findings are interesting, they
are preliminary and warrant confirmation in clinical studies.

A separate body of evidence indicates that proinflammatory cytokines—including IL-1B, IL-6, and TNF-o—
suppress thiamine transporter expression across a range of cell types and tissues. In human neuroblastoma
cells, exposure to these cytokines were shown to significantly inhibit thiamine uptake by downregulating
transporter expression?. A similar suppressive effect on thiamine transporter expression and uptake has
been observed in pancreatic acinar cells exposed to proinflammatory cytokines and in colonic epithelial cells
under inflammatory cytokine exposure®#°. In a living animal model of sepsis, intestinal thiamine transporter
expression and uptake were inhibited in proportion to circulating cytokine burden, with greater systemic
inflammation producing greater impairment®. A comparable suppressive effect on thiamine transporter
expression has also been reported in skeletal muscle myoblasts exposed to inflammatory cytokines®'.
Whether this mechanism is operative in COVID-19, and whether benfotiamine's transporter-independent
absorption could offset it, has not been studied and warrants future investigation.
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This case has important limitations inherent to single-patient observational reporting. The absence of a
control condition, the concurrent use of multiple agents, and the natural history of COVID-19 associated
neuropathy (which may improve spontaneously) preclude definitive causal attribution. Nonetheless, the
rapidity and completeness of response following benfotiamine and methylcobalamin initiation—after ten or
more days of treatment failure with gabapentin and opioid-based analgesia—raises the hypothesis that
benfotiamine and methylcobalamin supplementation may have contributed to recovery.

4. Conclusion

This report describes a case of severe painful COVID-19-associated peripheral neuropathy with complete
resolution of symptoms following the introduction of benfotiamine and methylcobalamin supplementation
in a patient with complex comorbidities, including mixed connective tissue disease, hypertension, and
chronic kidney disease. While the temporal relationship between supplementation and clinical improvement
is noteworthy, the uncontrolled nature of a single case report precludes conclusions regarding causality.
Nevertheless, the observed clinical response suggests a potential therapeutic role for benfotiamine and
methylcobalamin in COVID-19-associated peripheral neuropathy. Given their favorable safety profiles, wide
availability, and low cost, benfotiamine and methylcobalamin may merit consideration as adjunctive
interventions in selected patients with COVID-19-associated peripheral neuropathy, although their efficacy
for this indication remains to be established by prospective controlled clinical studies.
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