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INTRODUCTION

Neuropathic pain (NP) is characterized by chronic pain 
with a generally strong intensity that leads to limitations 
regarding activities of  daily living and a significant 
reduction in quality of  life. Such pain is related to an injury 
or disease that affects the somatosensory system and 
occurs independently of  any external nociceptive stimulus, 
leading to chronicity. It is estimated that one out of  five 
cases of  chronic pain is due to NP, affecting 6.9–10% 
of  the population.1 Despite the efforts of  health-care 
providers, NP is believed to be underdiagnosed, as there is 
no specific instrument for its diagnosis. Metabolic diseases, 
such as diabetes, often lead to polyneuropathy, which can 

manifest in different ways, such as pruritus, numbness, 
and hyperpathia, and can become chronic when there is 
no diagnosis or effective clinical treatment.2,3

The main etiologies of  chronic kidney disease (CKD) are 
hypertension and diabetes mellitus (DM). Type 1 and type 2 
DM lead to CKD in 30% and 20% of  cases, respectively.4 
Therefore, the occurrence of  NP in patients undergoing 
hemodialysis is expected but underdiagnosed.

The most widely used drugs for the treatment of  NP 
include gabapentin and pregabalina.5 However, both have 
side effects, such as sleepiness and intestinal constipation, 
and can interfere with activities of  daily living, which are 
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already compromised in patients with kidney failure. Thus, 
the possibility of  treating NP with drugs that do not have 
such side effects would be of  considerable assistance to 
these patients.

A study found an improvement in the intensity of  NP 
in patients with diabetic polyneuropathy with the use of  
Vitamins B1, B6, and B12.6 The Vitamins B complex 
are a group of  eight water-soluble vitamins with several 
functions in the human body. Vitamins B1, B2, B3, and 
biotin participate of  the energy production; Vitamin B6 
is fundamental for amino acid metabolism, and Vitamin 
B12 and folic acid facilitate steps required for cell division.7 
Thiamine is required for normal functioning of  the heart, 
muscles, and nerves, and its intake is beneficial in the 
treatment of  certain metabolic disorders.8

The findings of  Hakim et al.,6 motivated the present 
study. The aim of  which was to investigate the effects of  
B complex vitamins on NP intensity and quality of  life in 
patients undergoing hemodialysis.

Aims and objectives
The aim of  the study was to investigate the effects of  B 
complex vitamins on NP intensity and quality of  life in 
patients undergoing hemodialysis.

MATERIALS AND METHODS

A randomized, controlled, double-blind, and clinical trial was 
conducted at the Hemodialysis Unit of  the Hospital de Base 
de São José do Rio Preto, in Brazil, South America, involving 
patients on dialysis with a clinical diagnosis of  NP. Patients 
with mental incapacity and those who did not grant consent 
to participate in the study were excluded from the study.

This study received approval from the Human Research 
Ethics Committee of  the Faculdade de Medicina de São José 
do Rio Preto (certificate number: 12779019.2.0000.5415). 
Written informed consent was obtained from all study 
participants. All procedures involving human participants 
were in accordance with the ethical standards of  the 
research committee and with the 1964 Helsinki Declaration 
and its later amendments or comparable ethical standards.

The participants were randomly allocated to two groups: 
A (gabapentin) and B (B vitamins). The control group 
received gabapentin (EMS, Indaiatuba, Brazil) at a dose of  
300 mg/day orally for 30 days. The study group received B 
complex vitamins (Merck SA, São Paulo, Brazil) at a dose 
of  5000 mg/day (single pill) orally for 30 days.

The drugs were placed into bottles identified as Drug 
A and Drug B. Only the main investigator, who did not 

participate in the evaluations, knew what drug was in each 
bottle. The patients and evaluators were blinded to the 
contents of  the bottles.

Data collection involved the use of  questionnaires and 
a pain scale. The DN4 was used for the assessment 
of  NP. This questionnaire is composed seven items 
addressing symptoms and three items related to the 
physical examination.9,10 Each item is scored 1 point for 
an affirmative answer and zero for a negative answer. The 
total ranges from zero to 10 points, with scores of  4 or 
more points indicative of  NP.

Quality of  life was assessed using the Kidney Disease 
Quality of  Life-Short-Form (KDQOL-SF™1.3), which 
is a specific instrument addressing CKD applicable to 
patients undergoing some type of  dialysis program.7 The 
instrument is self-administered and has 80 items divided 
into 19 scales and five domains (Overall quality of  life, 
physical, psychological, social relations, and environment).11

Pain intensity was measured using the visual analog scale 
(VAS), which consists of  a 10-cm line with “absence of  
pain” and “worse possible pain” printed at the two ends. 
The patient marks a point on the line corresponding to 
his/her current pain level, which is measured with a ruler 
from the lower extreme of  the scale and expressed in 
centimeter.

Convenience sampling was used. The sample size was 
calculated considering the population of  400 patients under 
monthly care at the hemodialysis unit, a 95% confidence 
interval and 8.55% margin of  error, determining 
99 patients.

Statistical analysis
Descriptive statistics were performed for the calculation 
of  absolute frequencies, percentages, as well as measures 
of  central tendency and dispersion. The Kolmogorov–
Smirnov normality test was used the inferential analysis, 
followed by the paired t-test for the comparison of  
means between two dependent groups. Data analysis was 
performed with the aid of  the Statistical Package for the 
Social Sciences, version 23.0,12 and P≤0.05 was considered 
indicative of  statistical significance.

RESULTS

Figure 1 provides a flow diagram of  the participants 
enrolled in this study. Ninety-nine patients undergoing 
hemodialysis were recruited, 29.3% (n=29) of  whom 
had characteristics of  NP. Among these individuals NP, 
20 agreed to participate in the study and were randomly 
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allocated to the G (n=8) and B (n=12) groups. During the 
course of  the experiment, two patients from the A group 
withdrew from the study and one from the B group died. 
Thus, the final sample was composed of  17 patients (six 
in the A group and 11 in the B group).

Mean age of  the patients with NP (n=17) was 
57.65±18.58 years. The largest portions of  the sample were 
women (88.3%), heart patients (52.9%), and individuals 
with diabetes (41.1%), with a predominance of  pain in the 
lower limbs (88.3%) and low back (29.4%) (Table 1). The 
mean duration of  hemodialysis was 57.86±55.98 months.

Regarding pain intensity measured using the VAS (Table 2), 
a significant reduction from a mean of  8.33 (strong) to 
4.83 (weak) was found in the A group after treatment with 
gabapentin (P=0.003). In the B group, the reduction of  

pain went from a mean of  7.27 (strong) to 5.09 (moderate) 
after treatment with B complex vitamins, but this difference 
did not achieve statistical significance (P=0.056).

For the analysis of  quality of  life, Tables 3 and 4 display 
the results of  the KDQOL-SF™ for patients in the A and 
B groups, respectively, before and after treatment. No 
significant differences were found in the overall, physical, 
psychological, or environment domains after treatment 
with gabapentin. In contrast, a significantly poorer quality 
of  life was found regarding the social relations domain after 
treatment with this drug (P=0.010) (Table 3).

In the B group, no significant differences were found in 
the physical, psychological, or social relations domains 
after treatment with B complex vitamins. In contrast, a 
significant improvement in quality of  life was reported after 
the use of  B complex vitamins regarding the overall quality 
of  life and environment domains (P=0.025 and 0.049, 
respectively) (Table 4).

DISCUSSION

The diagnosis of  NP is complex due to the lack of  a 
conclusive test. Questionnaires such as the DN4 and the 
Leeds Assessment of  Neuropathic Symptoms and Signs 
pain scale combined with clinical findings can assist in the 
diagnosis. After the identification of  NP, it is fundamental 
to assess the intensity of  the pain using the visual analog 
scale and perform analgesia, as recommended by the World 
Health Organization.13 Treatment should be performed 
following the main international guidelines, which 
include the use of  gabapentin or pregabalin combined 
with opiates.14 These drugs have side effects, such as 
sleepiness and intestinal constipation, especially in patients 
undergoing hemodialysis. Therefore, the possibility of  
treating NP with drugs that do not have such side effects 
would be of  considerable assistance to these patients.

The treatment of  pain in patients on hemodialysis is 
challenging, as diverse diseases are responsible for the 
emergence of  pain, besides hemodialysis itself, which can 
cause chronic pain. The prevalence of  pain in these patients 
ranges from 50% to 75%; however, such individuals are 
undertreated due to a lack of  knowledge on the part of  
the medical team.14 For adequate treatment, physicians 
must consider all modalities (nociceptive, neuropathic, and 
multimodal) with the aim of  avoiding the non-control or 
partial control of  the pain.

A multicenter prospective study assessed patients between 
18 and 65 years of  age with polyneuropathy caused by DM 
and other etiologies who received B complex vitamins 

Table 1: Characterization of patients on 
hemodialysis with neuropathic pain evaluated 
(n=17)
Variables n (%)
Sex

Female 15 (88.3)
Male 2 (11.7)

Diabetes 7 (41.1)
Heart disease 9 (52.9)
Dyslipidemia 2 (11.7)
Rheumatism 1 (5.8)
Depression 2 (11.7)
Pain site

Head 2 (11.7)
Upper limbs 4 (23.5)
Low back 5 (29.4)
Abdomen 3 (17.6)
Hips 2 (11.7)
Lower limbs 15 (88.3)

Values are presented as number (%)

Figure 1: Flow diagram of the participants in the study. NP: Neuropathic 
pain
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once a day for 12 weeks.6 The patients were submitted 
to evaluations after 14 days and then monthly. Significant 
improvements were found in numbness (55%), acute 
pain (64.7%), burning sensations (80.6%), and paresthesia 
(61.3%), demonstrating the effectiveness of  Vitamin B in 
the treatment of  NP, which occurs through the different 
modes of  action of  B complex vitamins.

In the present study, we compared the results of  B 
complex vitamins in patients on hemodialysis with NP to 
those achieved with gabapentin, which is the first line of  
treatment for NP in international guidelines. A significant 
improvement was found with gabapentin, with a reduction 
in the VAS score from 8.33 to 4.83. In the B group, which 
received B complex vitamins, the reduction in the VAS 
score was from 7.27 (strong intensity) to 5.09 (moderate 
intensity). Although this reduction did not achieve statistical 
significance, it was a clinically important improvement, as 
it contributed toward alleviating human suffering with no 
side effects.

In the assessment of  quality of  life, significant 
improvements were found in the overall quality of  life 
and environment domains in the patients who took B 
complex vitamins. In contrast, the patients who took 
gabapentin reported a significant worsening in the 
social relations domain after treatment with this drug, 
possibly due to the side effect of  sleepiness, which may 
have exerted a negative impact on quality of  life in this 
group.14 Gabapentinoids should be introduced at low 
doses and increased based on the need for pain control, 
as these patients have kidney failure and the side effects 
can lower their quality of  life. On the other hand, B 
complex vitamins have no side effects and are inexpensive, 
offering a satisfactory cost/benefit ratio for patients on 
hemodialysis with NP.15,16

The main limitation of  the present study regard the small 
number of  patients on hemodialysis with NP who agreed 
to medicinal treatment (n=20), which limits the possible 
inferences of  the results. The study population was limited 
to 3 months of  treatment at the hemodialysis unit of  a 
regional reference center. Treatment with the drugs should 
have been longer to assess the possible side effects and 
improvements in both pain intensity and quality of  life in 
patients undergoing hemodialysis.

Limitations of the study
In this study, the sample size was small and the observation 
time was short.

CONCLUSION

The use of  B complex vitamins for the treatment of  NP 
in patients undergoing hemodialysis should be investigated 
further, as this form of  treatment contributed to a 
reduction in pain intensity and suffering in these patients 
with no side effects and at low cost.
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Table 4: Means for each quality of life domain on 
KDQOL-SF™ of patients on hemodialysis with 
neuropathic pain before and after treatment with 
B complex vitamins (B group, n=11)
Domains Pre Post P-value*
Overall 6.18±2.32 7.82±1.72 0.025**
Physical 70.27±20.20 77.55±18.10 0.074
Psychological 29.73±7.81 29.36±10.30 0.884
Social relations 9.18±2.71 9.64±2.94 0.884
Environment 134.36±22.77 145.18±24.08 0.049**

*Paired t‑test, **Significant difference, KDQOL‑SF™: Kidney Disease Quality of 
Life‑Short‑Form

Table 3: Means for each quality of life domain on 
KDQOL-SF™ of patients on hemodialysis with 
neuropathic pain before and after treatment with 
gabapentin (G group, n=6)
Domains Pre Post P-value*
Overall 4.83±2.13 6.16±2.56 0.346
Physical 64.50±12.65 76.00±15.25 0.174
Psychological 27.00±11.08 27.67±9.99 0.810
Social relations 10.00±2.53 7.33±1.21 0.010**
Environment 127.50±18.72 137.00±32.29 0.485

*Paired t‑test, **Significant difference, KDQOL‑SF™: Kidney Disease Quality of 
Life‑Short‑Form

Table 2: Intensity of neuropathic pain evaluated using VAS in patients undergoing hemodialysis before 
and after treatment with gabapentin (G group) and B complex vitamins (B group)
VAS Mean Median SD P-value*

Pre Post Pre Post Pre Post
G group (n=6) 8.33 4.83 9.00 4.50 1.75 1.94 0.003**
B group (n=11) 7.27 5.09 8.00 7.00 2.87 3.73 0.056

*Paired t‑test, **Significant difference, VAS: Visual analog scale
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