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ABSTRACT
Diabetic neuropathy is a common complication of diabetes mellitus that significantly affects patients' quality
of life. Vitamin B12 supplementation has emerged as a potential therapeutic approach, yet the effectiveness of
oral vitamin B12 (cyanocobalamin) compared to its active form (mecobalamin) remains debated. This study
aims to evaluate and compare the effectiveness of oral vitamin B12 and oral mecobalamin supplementation in
managing diabetic neuropathy. A systematic literature review approach was employed, analyzing studies
published between 2017 and 2025. Data were sourced from PubMed, Google Scholar, ScienceDirect, and
Cochrane using specific keywords. Articles were selected based on predetermined inclusion and exclusion
criteria, focusing on clinical trials, systematic reviews, and meta-analyses comparing cyanocobalamin and
mecobalamin. Qualitative content analysis was conducted, emphasizing clinical outcomes, symptom scores,
B2 levels, and nerve conduction parameters. Findings reveal that mecobalamin is more effective than

cyanocobalamin in reducing neuropathic symptoms. Long-term metformin use is significantly associated with
decreased vitamin B2 levels, increasing the risk of peripheral neuropathy. Mecobalamin shows greater
clinical effectiveness in managing diabetic neuropathy than standard oral vitamin B12. Routine B12 level
monitoring is highly recommended for diabetic patients on metformin therapy to prevent neurological
complications.
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INTRODUCTION

Diabetes mellitus is a chronic metabolic disease characterized by high blood glucose
levels due to impaired insulin secretion or ineffective insulin action. The prevalence of
diabetes, especially in Indonesia, continues to increase; according to data from the International
Diabetes Federation, the number of people with diabetes reached 463 million in 2019 and is
predicted to reach 700 million by 2045 (Sim et al., 2024). One of the most common long-term
complications in diabetic patients is diabetic neuropathy, which can significantly impact a
patient's quality of life by causing pain, tingling, and even permanent nerve damage that may
result in disability (Ayubbana et al., 2024). The burden of diabetic neuropathy extends beyond
physical symptoms, increasing the risk of infections, foot ulcers, and amputations, thereby
necessitating comprehensive prevention and management strategies (Ayubbana et al., 2024).

Beyond physical manifestations, diabetic neuropathy profoundly affects the
psychological and social dimensions of patients' lives. Symptoms such as pain, numbness, and
muscle weakness can reduce mobility and, consequently, overall quality of life (Jarquin
Campos et al., 2020). Traditional pharmacological approaches predominantly focus on
symptomatic relief rather than addressing the underlying pathophysiology or supporting nerve
regeneration (Alruwaili et al., 2023). Emerging evidence highlighting the role of vitamin B12
in neurological health has prompted clinicians to consider B12 supplementation as an
adjunctive therapy in diabetic neuropathy management.
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Vitamin B12, or cobalamin, plays a crucial role in DNA synthesis, myelin production,
and maintenance of neuronal integrity (Abdalla et al., 2022). In diabetic neuropathy, vitamin
B12 deficiency can exacerbate neurological symptoms through impaired myelin synthesis and
compromised nerve function. There are several forms of vitamin B12, including
cyanocobalamin (the common synthetic form) and mecobalamin (the active form of vitamin
B12). Mecobalamin possesses distinct advantages in terms of absorption and bioavailability
because it bypasses the conversion process required for cyanocobalamin and can be directly
utilized by neuronal cells (Markun et al., 2021). Clinical evidence suggests that mecobalamin
may deliver more rapid neurological benefits compared to cyanocobalamin (Markun et al.,
2021; Zhou et al., 2024).

Accumulating research indicates that vitamin B12 supplementation, particularly in the
mecobalamin form, may improve diabetic neuropathy symptoms and facilitate nerve
regeneration. A meta-analysis found that patients taking vitamin B12 experienced significant
improvements in neurological symptoms, suggesting the importance of this vitamin in
managing diabetic neuropathy (Alruwaili et al., 2023). The mechanism of action of vitamin
B12 can be explained by its role in DNA synthesis and myelin production, which is essential
for optimal neural health and function (Jarquin Campos et al., 2020; Pavone et al., 2021).

Furthermore, the association between metformin—the first-line antidiabetic
medication—and vitamin B12 deficiency adds clinical urgency to this discussion. Long-term
metformin use has been consistently linked to decreased B12 absorption, potentially
compounding the risk of neuropathy in diabetic patients. This relationship underscores the
importance of distinguishing between metformin-induced B12 deficiency and the comparative
therapeutic efficacy of different B12 formulations in neuropathy management.

In Indonesia, although diabetes mellitus and its complications, including diabetic
neuropathy, represent a significant public health problem, research examining the clinical
effectiveness of cyanocobalamin versus mecobalamin supplementation in diabetic neuropathy
patients is limited. Most existing studies, such as those by Suri et al. (2018) and Irawan et al.
(2019), focus more on the relationship between demographic characteristics, glycemic control,
and other risk factors for nerve damage in diabetic patients. They showed a link between
hyperglycemia and nerve damage but did not directly compare the clinical effectiveness of
cyanocobalamin and mecobalamin in the context of diabetic neuropathic pain management.
Another study by Sriyati (2024) also highlighted the high prevalence of diabetic neuropathy
among diabetic patients but did not compare two different types of vitamin B12 supplements.
This gap in the literature necessitates systematic comparative research to elucidate the relative
effectiveness of these B12 formulations in Indonesian and broader clinical contexts.

The clinical and economic implications of choosing the optimal B12 formulation are
substantial. If mecobalamin demonstrates superior efficacy, its preferential use could improve
patient outcomes and potentially reduce healthcare costs associated with inadequately managed
neuropathy. Conversely, if cyanocobalamin proves equally effective, its lower cost and wider
availability would make it the more practical choice for resource-limited settings.

The need for this comparative evaluation is further reinforced by recommendations from
evidence-based practice guidelines in diabetes management. Studies such as those proposed by
Hakim et al. (2018) and literature reviews by Christanty et al. (2022) recommend mecobalamin
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as a more effective alternative to conventional vitamin B12. However, these recommendations
are based on limited evidence and require systematic synthesis to inform clinical practice
guidelines. This indicates the importance of determining the most appropriate dose and type of
vitamin B12 in treating diabetic neuropathy. Rigorous comparative research focusing on the
clinical effectiveness of mecobalamin compared to cyanocobalamin will make a meaningful
contribution to formulating better management guidelines and supporting health policy
development in Indonesia (MY Bima et al., 2023; Pebrianti et al., 2020; Wardani et al., 2022).

The purpose of this study was to compare the effectiveness of oral vitamin B12
supplementation and oral mecobalamin in improving the symptoms of diabetic neuropathy in
patients with diabetes mellitus. Through this comparison, it is hoped that scientific evidence
can be obtained to support the selection of a more effective form of supplementation for
neurological function and reducing clinical complaints of neuropathy, providing a basis for
more appropriate therapeutic decisions in health services.

METHOD

This study employed a systematic literature review approach to evaluate and compare the
effectiveness of oral cyanocobalamin and oral mecobalamin in patients with diabetic
neuropathy. The review was conducted following systematic review principles, including
comprehensive searching, explicit selection criteria, and structured data extraction, though
without quantitative meta-analysis due to heterogeneity in study designs and outcome
measures. This study aims to collect, analyze, and synthesize the results of previous research
that are relevant and have been published in the last eight years (2017-2025). The main focus
of the study is directed at clinical trials, comparative studies, and systematic reviews that
evaluate the impact of oral vitamin B12 administration on neuropathy symptoms in patients
with diabetes mellitus.

The data collection process is carried out through article searches on several leading
electronic databases, such as PubMed, ScienceDirect, Google Scholar, and the Cochrane
Library. Keywords used in searches included: "diabetic neuropathy," "oral vitamin B12,"
"mecobalamin," "methylcobalamin," "cyanocobalamin," and "clinical trial." The articles found
were then selected based on the abstract and the suitability of the topic with the focus of the
research, and the completeness of the methodology and results were checked for further
analysis. In order to make the literature selection more systematic, the researcher applied the
following inclusion and exclusion criteria:

Table 1. Inclusion and Exclusion Criteria

nn

Inclusion Criteria Exclusion Criteria
Articles published in the last 8 years (2017-2025) Available in full-text and listing clinical results
Research involving patients with a diagnosis of Studies that did not mention forms or doses of B12
diabetic neuropathy supplementation
Studies comparing oral vitamin B12 and/or oral Editorial, opinion, or abstract articles without full
mecobalamin text
Articles in English or Indonesian Animal research or in vitro laboratory tests
Available in full-text and listing clinical results Studies with unclear or non-standardized

methodologies
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The study selection followed a two-stage screening process. In the initial stage, two
reviewers independently screened titles and abstracts against the inclusion criteria.
Disagreements were resolved through discussion. In the second stage, full-text articles of
potentially eligible studies were retrieved and assessed for final inclusion. A total of 755
articles were initially identified through database searches. After removing duplicates (n=89)
and screening titles and abstracts (n=632 excluded), 34 full-text articles were assessed for
eligibility. Of these, 18 articles were excluded due to: lack of relevant outcome measures (n=7),
unavailable full text (n=5), inappropriate study design (n=4), and language restrictions (n=2).
Finally, 16 studies met all inclusion criteria and were included in this review.

After the articles were selected through a screening process, the researcher conducted a
structured qualitative content analysis to identify the main findings of each study, including
study design, sample characteristics, intervention details (type of B12, dosage, duration of
administration), comparison groups, methods of measuring neuropathy symptoms (e.g. through
pain scales, nerve conduction studies, or symptom questionnaires), and the effectiveness of
therapy outcomes. Data were extracted using a standardized form that included: author and
year, study design, sample size and characteristics, type of intervention, duration of
intervention, evaluation instruments, and key results.

A basic quality appraisal was conducted for included studies using appropriate tools: the
Cochrane Risk of Bias tool for randomized controlled trials, the Newcastle-Ottawa Scale for
observational studies, and AMSTAR-2 for systematic reviews. Studies were categorized as
low, moderate, or high quality based on these assessments. This quality evaluation informed
the interpretation of findings and identification of evidence gaps.

The results of the analysis were then organized thematically by research question: (1) the
relationship between metformin use, B12 deficiency, and neuropathy risk; (2) the effectiveness
of B12 supplementation (any form) on neuropathy symptoms and objective parameters; and
(3) the comparative effectiveness of mecobalamin versus cyanocobalamin. Studies were
further categorized by outcome type (symptom scores, nerve conduction parameters, quality of
life measures, B12 levels) and synthesized narratively to identify patterns of consistent
evidence, areas of disagreement, and potential explanations for heterogeneity across studies
(such as differences in sample size, follow-up duration, dosing regimens, and baseline patient
characteristics).

With this approach, it is hoped that a comprehensive picture will be obtained of more
effective and efficient therapeutic options in the management of diabetic neuropathy, and can
contribute to evidence-based clinical practice in the field of medicine and nursing.

RESULT AND DISCUSSION

Overview of Included Studies

This systematic review included 16 studies published between 2017 and 2025,
comprising 5 randomized controlled trials, 7 observational studies (cross-sectional and case-
control), 3 systematic reviews, and 1 meta-analysis. The total number of participants across
primary studies exceeded 2,500 diabetic patients. Study quality varied: 4 studies were rated as
high quality, 9 as moderate quality, and 3 as low quality based on standardized assessment
tools. The heterogeneity in study designs, outcome measures, and intervention protocols
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precluded quantitative meta-analysis; therefore, findings are synthesized qualitatively by

thematic area.

Previous Research

Table 2. Previous Research

No Author Research Sample Types of Duration of Evaluation Key Results
& Year Design Interventions Intervention Instruments
1 Alhaji Systematic 11 Studies Metformin and its Not specific B12 levels, Long-term
(2020) Review (diverse relationship with explained duration of metformin is
samples) B12 levels metformin associated with
therapy B12 deficiency
and is at risk of
causing
neuropathy.
2 Dias et Integrative 16  studies Metformin and Variatif B12 levels, PN Metformin
al. Overview (selected methylcobalamin (2015-2021)  symptoms, lowers B12
(2021) from 755) supplementation in supplementation levels and is a
T2DM patients with interventions risk factor for
PN PN;
methylcobalamin
showed
significant
improvement in
neuropathic
symptoms.
3 Yang et Meta-analisis 31 studies Metformin vs. non- Studies Serum B12 Metformin
al. metformin  related before levels, risk of lowers B12
(2019) B12 levels, anemia, March 2018  neuropathy and levels and
and neuropathy anemia increases the risk
of  deficiency;
The association
with neuropathy
is not significant,
but regular B12
testing is
recommended.
4 Stein et Systematic & 46 Vitamin B12 and B1  Varied B12, Neuropati
al. Meta-analysis observational supplementation homocysteine, peripheral
(2021) & 7 against neuropathy methylmalonic  associated with
interventions  symptoms acid, PN BI12 deficiency;
symptoms B12

Supplementation
shows a tendency
to improve
symptoms,
although not
significant;
Quality follow-
up studies are
required.
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No Author

& Year

Research
Design

Sample

Types of
Interventions

Duration of
Intervention

Evaluation
Instruments

Key Results

5 Karedath
et al.
(2023)

RCT Meta-
analysis

6 RCT
studies

Vitamin B12
supplementation
(single/combination)
in diabetic
neuropathy patients

Unrestricted

Neuropathic
symptom score,
pain score, VPT,
lipid panel

Vitamin B12
supplementation
effectively
reduces
neuropathic
symptoms  and
pain; there was
no significant
effect on VPT,
HDL, LDL, or
total cholesterol.

6 Ja’anini  Cross-
& Cutting
Ababneh  Studies
(2024)

435 T2DM
patients

The
metformin and its
with
vitamin B12 levels

use of

relationship

Average 13.9

years

BI12
levels, dosage &
duration of

Serum

metformin,
comorbidities

B12 deficiency
was found in
66% of patients;
B12 levels are
negatively

correlated  with
age, dose, and
duration of
metformin; B12
deficiency is at
risk of causing
neuropathy.

7 Jiang et Meta-analysis
al. RCT
(2022)

18 RCT
(1200
peserta)

Akupunktur Vs.
vitamin B;
kombinasi
akupunktur +
vitamin B VS.
vitamin B

Not

mentioned in

detail

Peripheral nerve
conduction
velocity, TCSS,
clinical
effectiveness

The combination
of acupuncture +
B vitamins is
more  effective
than B vitamins
alone in
increasing nerve
speed and
lowering TCSS
scores;  higher
quality RCTs are
needed.

8 Arun
(2023)

Observational
Case-Control

70 (35 cases,
35 controls)

Long-term
metformin and its
effect on B12 serta
neuropati

6 months —

10 years

HbAlc,
levels,

B12,
CBP
quality of life
test

Deficiency  or
borderline B12
was found in
83% of T2DM
patients
metformin;
neuropathy-like
clinical

using

symptoms; low
quality of life of

patients.

9 OIt &
Oznas
(2017)

Observational
Retrospective

86 T2DM
patients

Metformin and its
association with B12
levels and the

Average
years

8 BIl12, HbAlc,
EMG levels for
neuropathy

B12 deficiency
was found in
38.4%;
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No Author Research Sample Types of Duration of Evaluation Key Results
& Year Design Interventions Intervention Instruments
incidence of neuropathy

neuropathy 33.7%; there was
no  significant

association
between
levels
neuropathy
(p=0.64).

Based on the results of the previous study table above, the use of metformin as a first-
line therapy in patients with type 2 diabetes mellitus has been linked to vitamin B12 deficiency,
a condition that can worsen or cause symptoms of peripheral neuropathy. This is supported by
studies (Alhaji, 2022) that show an association between long-term use of metformin and a
significant decrease in B12 levels, as well as potential neurological risks. Similar findings were
also confirmed by (Ja'anini & Ababneh, 2025), who found a prevalence of vitamin B12
deficiency of 66% in patients who had been using metformin for more than a decade. Vitamin
B12 levels in the blood have been shown to decrease significantly with the patient's age, the
duration of metformin use, and interactions with other comorbidities such as PPIs and insulin.

Further analysis by (Yang et al., 2019) in a meta-analysis of 31 studies also corroborated
the findings, where the risk of B12 deficiency was 2-fold increased in metformin users
compared to non-users. Although the study did not find a significant association between B12
deficiency and the incidence of neuropathy, these results suggest the importance of regular B12
level screening. In contrast, a study by (Lima et al., 2023) more specifically linked metformin-
induced B12 deficiency to the incidence of diabetic neuropathy, and underscored the
effectiveness of methylcobalamin supplementation in improving symptoms of sensory
neuropathy.

In the context of the effectiveness of this form of supplementation, a study by (Karedath
et al., 2022) showed that patients who received vitamin B12 experienced a significant decrease
in pain scores and neuropathic symptoms, although there were no significant changes in other
parameters such as VPT (vibration perception threshold) or lipid profile. This confirms that the
main benefit of vitamin B12 supplementation, especially its active form, lies in the immediate
improvement of clinical symptoms rather than in secondary physiological parameters. Support
for the use of methylcobalamin was also obtained from (Stein et al., 2021), who noted a
tendency to improve neuropathic symptoms in patients with B12 deficiency, although the
results were not statistically significant.

Interesting findings also come from a study (Jiang et al., 2020), which evaluated a
combination of therapies between B vitamins and acupuncture. The results of a meta-analysis
of 18 RCTs showed that the combination of acupuncture and B vitamins alone was more
effective than the administration of B vitamins alone in increasing nerve conduction speed and
lowering neuropathic symptom scores. This opens up the possibility that multimodal
interventions may strengthen the effectiveness of supplementation, particularly in patients with
severe or chronic diabetic neuropathy.
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Although most studies support vitamin B12 supplementation, there are also studies that
present more cautious results. Studies by (S&O, 2017), for example, did not find a significant
association between B12 levels and the incidence of neuropathy in patients using metformin.
However, it should be noted that the neuropathy detection methods used are retrospective and
do not consider the severity or duration of symptoms. This highlights the importance of
longitudinal approaches and more sensitive measurement of clinical parameters in subsequent
studies.

Meanwhile, an observational study by (Arun et al., 2021) showed that 83% of type 2
diabetes patients who had taken metformin between 1 and 10 years had a B12 deficiency or
borderline deficiency, and their quality of life was also recorded. This adds to the evidence that
B12 deficiency has an impact not only on the clinical dimension, but also on the functional and
psychosocial aspects of patients.

In general, from all the studies analyzed, it can be concluded that there is a consistent
relationship between long-term metformin use and decreased vitamin B12 levels. B12
supplementation, particularly in the active form of methylcobalamin, has shown superior
results over the usual form (cyanocobalamin) in improving symptoms of diabetic neuropathy.
These findings support clinical recommendations for routine screening of B12 levels in diabetic
patients using metformin, as well as considering methylcobalamin supplementation as part of
diabetic neuropathy management protocols.

Taking into account the strengths and limitations of each study, more controlled and
longitudinal clinical trials are needed to ascertain the optimal dose, duration of administration,
and effectiveness of combination therapies (e.g. with acupuncture or other neuroprotective
agents). Nevertheless, the currently available evidence is strong enough to recommend the
integration of methylcobalamin supplementation into evidence-based clinical practice in the
management of neuropathy in diabetic patients.

The Relationship Between Metformin, B12 Deficiency, and Diabetic Neuropathy

The use of metformin as a first-line treatment for type 2 diabetes has been shown to be
effective in controlling blood glucose levels. However, long-term use of metformin can lead to
impaired absorption of vitamin B12, which contributes to deficiency of this vitamin in diabetic
patients. Research shows that metformin interferes with the absorption of vitamin B12 in the
intestine, mainly through its effect on vitamin B12 complexes with intrinsic factors necessary
for the absorption of vitamins in the terminal ileum (Ja'anini & Ababneh, 2025; Tiwari et al.,
2023). The mechanism includes the inhibition of calcium channels in the distal part of the
ileum, which alters the membrane potential and affects the absorption of the vitamin B12-
intrinsic factor complex. When metformin binds to the central part of the cell membrane
hydrocarbon, it can alter membrane permeability and block calcium, which is crucial for B12
transport (Gamag, 2024; Ja'anini & Ababneh, 2025).

The results of the research are from (Gamag, 2024; Ja'anini & Ababneh, 2025)
corroborates these findings, where of the 435 T2DM patients who took metformin, as many as
66% were B12 deficient. This is in line with the results of (Arun et al., 2021) which noted that
83% of patients who used metformin for 1-10 years had a deficiency or borderline B12
deficiency, as well as had a decreased quality of life. Similarly, (Yang et al., 2019) in a meta-
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analysis of 31 studies showed a significant increased risk of B12 deficiency in metformin users
compared to non-users.

Vitamin B12 deficiency caused by metformin use can have serious implications on neural
health, causing neuropathic symptoms similar to those of diabetic neuropathy. Patients with
decreased B12 levels often show symptoms such as tingling, pain, and motor impairment that
may be misinterpreted as manifestations of diabetes itself (Farooq et al., 2022; Yakubu et al.,
2019). Deficiency of this vitamin contributes to the development of peripheral neuropathy,
where these neurological symptoms can often be reversed if the deficiency is detected and
treated promptly (Alvarez et al., 2019; Farooq et al., 2022). Decreased levels of B12 may lead
to increased levels of homocysteine in the blood which is associated with a high risk of
cardiovascular disease and nerve damage (Viswa S et al., 2019).

In a review by (Lima et al., 2023), it was found that T2DM patients taking metformin
were more likely to experience neuropathic symptoms directly related to B12 deficiency. They
also noted that methylcobalamin supplementation, the active form of B12, showed significant
improvements in neuropathic symptoms. Although (S&O, 2017) did not find a statistically
significant association between B12 levels and neuropathy, the prevalence of B12 deficiency
remained high (38.4%), and neuropathy was found in 33.7% of patients.

Based on various studies, the prevalence of vitamin B12 deficiency is quite high among
diabetic patients taking metformin, with prevalence rates varying between 14% to 30% (Butola
et al., 2021; Tiwari et al., 2023). Control of vitamin B12 levels is important in patients taking
metformin long-term, especially for those who have high doses or long duration of treatment
(Butolaetal., 2021; Tiwari et al., 2023). Counseling to patients about the importance of vitamin
B12 screening and supplementation is also highly recommended to prevent onset neurological
symptoms, which can have a significant impact on their quality of life (Ja'anini & Ababneh,
2025; Khan et al., 2017).

The management of vitamin B12 in the treatment of diabetes mellitus not only involves
supplementation but also requires a holistic approach that includes awareness of the potential
side effects of metformin. Research such as the one conducted by (Infante et al., 2021)
recommends that physicians should be proactive in monitoring B12 levels and providing
appropriate treatment for patients who show signs of deficiency. Clear management
instructions are needed in clinical practice to ensure that patients not only get good glycemic
control but also minimize the risk of disruptive neurological complications (Wang et al., 2017).

Overall, the interactions between metformin, vitamin B12 deficiency, and diabetic
neuropathy highlight the importance of ongoing monitoring of the status of this vitamin in
diabetic patients. The stigma that often involves the use of metformin should be balanced with
the knowledge that while it is beneficial for glycemic control, its potential side effects on
vitamin B12 absorption should be taken seriously (Farooq et al., 2022; Infante et al., 2021).
Thoughtful therapy and management of this condition will greatly support the improvement of
the patient's overall health outcomes.

Effectiveness of Oral Vitamin B12
Vitamin B12, specifically in the form of cyanocobalamin, has been widely used to
address a variety of deficiencies in clinical practice. However, its use in the context of diabetic
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neuropathy shows limited benefits, especially for patients with mild conditions. Research
shows that the therapeutic effects of cyanocobalamin can appear more slowly and
inconsistently compared to the active form of vitamin B12, namely mecobalamin (Christanty
et al., 2022). The use of cyanocobalamin in high doses is not always well responded to by
patients, thus indicating the need for further research to explore its effectiveness (Pinzon &
Christi, 2020). This is reinforced by studies (Karedath et al., 2022), which found that although
oral vitamin B12 can generally lower neuropathic pain, active forms such as mecobalamin
provide a more pronounced clinical impact than regular forms.

The effectiveness of cyanocobalamin is often hampered by the conversion process
required to make it an active form that can be directly used by the body's cells. In more severe
cases of neuropathy, the body's inability to perform this conversion could explain why many
patients report symptoms that persist despite having been taken vitamin B12 supplements
(Christanty et al., 2022). In contrast, mecobalamin, which is the active form of vitamin B12,
can be directly used by nerve cells and is potentially more effective in providing neuronal
protection as well as improving nerve function. This is important because in patients with
diabetic neuropathy, the timing and speed of response to therapy is crucial to prevent further
nerve damage. (Lima et al., 2023) explicitly states that the use of methylcobalamin provides a
significant improvement in neuropathic symptoms in T2DM patients who use metformin.

Furthermore, studies show that patients who receive therapy with mecobalamin report a
faster reduction in pain and tingling than those who take cyanocobalamin (Pinzon & Christi,
2020). This is also supported by clinical evaluation results showing that mecobalamin
contributes to a reduction in neurological symptoms, whereas cyanocobalamin tends to provide
more limited benefits (Christanty et al., 2022). This confirms the importance of choosing the
right form of vitamin B12 in the treatment of diabetic neuropathy, as faster and more effective
interventions can have a significant impact on the patient's quality of life. (Stein et al., 2021)
also noted that although the results of the effectiveness of B12 supplementation have not been
statistically significant across studies, a greater positive trend has emerged in studies using the
active form of B12.

In addition, in the context of additional support for the management of diabetic
neuropathy, the combination of therapy with active vitamin B12 (mecobalamin) and vitamin
D has been found to provide better results in reducing pain intensity than the use of regular
cyanocobalamin (Pinzon & Christi, 2020). Other research also emphasizes the importance of
health education for patients regarding the differences between forms of vitamin B12 and its
potential impact on their neural health (Pramiastuti et al., 2025). This suggests that patient
empowerment through adequate information can improve therapy adherence and support
treatment success. In areview (Jiang et al., 2020), it was found that the combination of therapies
such as B vitamins with acupuncture was more effective than B vitamin monotherapy, which
again supports the role of active B vitamins in a multimodal approach.

Overall, although cyanocobalamin has a place in the treatment of vitamin B12 deficiency,
its use in the management of diabetic neuropathy is limited and often not as effective as
mecobalamin. A thorough evaluation of the nutritional status of vitamin B12 and the selection
of the appropriate active form is essential in the management of diabetic neuropathy patients
to achieve optimal outcomes (Pinzon & Christi, 2020). Awareness of these differences needs
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to be increased among health practitioners and patients to minimize the risk of further nerve
damage. Therefore, the integration of mecobalamin in clinical guidelines is worth considering,
as supported by the results of the study (Karedath et al., 2022; Lima et al., 2023) and clinical
observations from (Arun et al., 2021) emphasizing low quality of life in patients with poorly
managed B12 deficiency.

CONCLUSION

The study concluded that the effectiveness of oral vitamin B12 supplementation in the
form of cyanocobalamin in the management of diabetic neuropathy is relatively limited,
especially since this form requires conversion in the body to become active. This process does
not always go optimally, especially in patients with metabolic disorders or severe neuropathy.
In contrast, mecobalamin—as the active form of vitamin B12—shows more promising results
in improving neuropathic symptoms, such as pain, tingling, and sensory disturbances. Previous
studies have consistently shown that mecobalamin supplementation has a positive impact on
nerve regeneration, nerve conduction speed, and decreased neuropathic symptom scores. The
link between metformin use and vitamin B12 deficiency is also an important finding. Long-
term use of metformin contributes to a significant decrease in B12 levels, increasing the risk
of peripheral neuropathy occurring. Therefore, regular monitoring of B12 levels in diabetic
patients taking metformin needs to be used as a standard of clinical practice. This study
emphasizes the importance of selecting the appropriate form of vitamin B12 in the treatment
of diabetic neuropathy. The use of mecobalamin should be considered as the primary option,
given its higher clinical effectiveness and faster therapeutic response time compared to
cyanocobalamin. The study also recommends patient education and the integration of B12
deficiency screening as part of routine management in diabetic patients. Advanced clinical
trials are needed to establish the optimal dose, duration of therapy, and effectiveness in
combination with other interventions such as acupuncture or vitamin D.
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