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The Effect of Vitamin B_in the Prevention of Hematological Adverse
Effects of Linezolid in Patients with Chronic Osteomyelitis: A Randomized
Double-Blind Placebo-Controlled Clinical Trial

Abstract:

Background: Due to the contradictory results of the effects of Vitamin B6 in reducing the
hematotoxic effects of linezolid, the present study aimed to investigate the possible role of Vitamin
B6 administration in reducing linezolid-related hematological toxicities in patients with chronic
osteomyelitis. Materials and Methods: In a randomized double-blind placebo-controlled clinical
trial, patients with chronic osteomyelitis were randomly divided into two groups (n = 40 each):
the intervention group received Vitamin B, 40 mg twice daily from the beginning of treatment
with linezolid and the control group received placebo with linezolid, both for 21 days. Blood
variables including hemoglobin (Hb), white blood cells (WBC), and platelets (PLT) were measured
at baseline and at the end of the 1%, 2, and 3™ weeks (days 7, 14, and 21) of the intervention.
Results: There was no significant difference between the groups regarding the count of WBC and
PLT and level of Hb at evaluated time points. Furthermore, there was a significant decreasing trend
in all parameters within both groups; however, the decreasing trend of both PLT and WBC was
slower in the intervention (Vitamin B6) group compared to the placebo group. Conclusion: Vitamin
B6 has no significant effect in the reduction of hematological adverse effects of linezolid in chronic
osteomyelitis patients. However, it could retard the decreasing trend of WBC and PLT counts.
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Introduction

Osteomyelitis is an uncommon but
complicated condition with heterogeneous
epidemiology."”®  Management of this
condition without drug side effects is
a puzzling issue for infectious disease
specialists. It has been reported that
hematogenous osteomyelitis is generally
monomicrobial, while osteomyelitis due
to contiguous spread is polymicrobial.l!
Staphylococcus aureus plays a considerable
role in the pathogenesis of acquired
osteomyelitis.! Unfortunately, the
emergence of vancomycin and methicillin
resistance among different strains of
S. aureus has recently become a major
problem.) Some microbiological studies
have shown that methicillin-resistant
S. aureus (MRSA) strains and
coagulase-negative  staphylococci  play
an important role in many cases of
osteomyelitis  caused by  orthopedic
surgery.[!
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Linezolid is a synthetic oxazolidinone
antibiotic drug effective against several

Gram-positive bacteria including
streptococci, vancomycin-resistant
enterococci, and MRSA.F! Furthermore,

prescription of linezolid has been suggested
to fight Nocardia species, some anaerobes,
and some mycobacteria.’® Linezolid has
been shown to have a high therapeutic
potential in the treatment of osteomyelitis
caused by resistant Gram-positive bacteria
or nonresponsiveness to other possibly
effective managements.”! Although
linezolid is widely used in the treatment
of a wide range of diseases, its side effects
on the body’s hematological system should
be considered.®! It has been proposed that
reversible suppression of myeloid tissue and
immune-mediated toxicity are the possible
reasons of linezolid-induced hematotoxicity,
but the issue is open to discussion.*!"
Anemia and thrombocytopenia are two
serious side effects of linezolid that have
led pharmacologists to try to manage.['")
Short-term use of linezolid has no significant
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side effects. However, its hematological adverse effects
limit its long-term use, and this issue should be given
more attention in some patients with poor bone marrow
function.!"! The aforementioned toxic effects, including
anemia and thrombocytopenia, occur in cases who receive
linezolid for 14 days.'? So far, several studies have
investigated the role of Vitamin B, (pyridoxine) in reducing
the hematotoxic effects of linezolid. Plachouras et al.,
investigated the possible effects of Vitamin B, prescription
in cases that received linezolid for osteomyelitis and
did not find a considerable benefit of this agent against
linezolid-induced myelosuppression.'] In another study,
Spellberg et al. assessed the role of Vitamin B, in the
prevention of linezolid-related cytopenias.'¥! The results
showed a positive effect of this vitamin in reduction of the
side effects of linezolid. Due to the contradictory results
of the studies in this regard, the present study aimed to
investigate the possible role of Vitamin B6 administration
in reducing linezolid-related hematological toxicities in
patients with chronic osteomyelitis.

Materials and Methods
Study design and patients

This was a randomized double-blind placebo-controlled
clinical trial conducted from September 2019 to February
2020 in Al-Zahra Hospital affiliated to Isfahan University
of Medical Sciences (IUMS), Isfahan, Iran. The study was
registered in the Iranian Registry of Clinical Trials (IRCT
code: IRCT20150721023282N13). The study protocol was
approved by the ecthics committee of the IUMS (Ethics
code: IRMULMED.REC.1399.289). Accordingly, informed
consents were obtained from all participants.

The inclusion criteria for subjects to enter the study were
age >18 years; diagnosis of chronic osteomyelitis based
on clinical, laboratory, and imaging evidence including
high erythrocyte sedimentation rate (ESR) and C-reactive
protein (CRP); positive probe-to-bone test; presence
of sinus tract on physical examination; and periosteal
reaction in magnetic resonance imaging and prescription of
linezolid for treatment during the first 2 weeks of therapy.
The exclusion criteria were taking any other drug with
myelosuppressive effect; severe anemia (hemoglobin [Hb]
<8 g/dl); leukopenia (white blood cells [WBC] <4500);
and thrombocytopenia (platelets [PLT] <150,000) before
starting linezolid treatment.

Patients who met the inclusion criteria were randomly and
equally divided into two groups: (1) the intervention group
who received Vitamin B, tablets (Amin Pharmaceutical Co.,
Iran) at a dose of 40 mg twice daily from the initiation of
treatment with linezolid (Oxatent, Dr. Abidi Pharmaceutical
Co., Iran) 600 mg oral tablets twice daily and (2) the control
group who received placebo tablets (manufactured by the
faculty of pharmacy of IUMS) twice daily and linezolid
600 mg oral tablets twice daily. The placebo tablets were quite
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similar to the drug pills in terms of shape, size, and color and
were made of the inactive substance lactose. Randomization
was performed by block randomization method using blocks
of four and random number table for selection of blocks. The
prescribing physician, the data collector, the laboratory staff,
and the patients were all blind to the type of intervention.

Assessments

A total of 21 days of intervention were required for every
included patient. Blood variables including Hb, WBC count,
and PLT were measured at the beginning of intervention and
at the end of the 1%, 2", and 3" weeks (days 7, 14, and 21)
of intervention and recorded in the patient information form.
Furthermore, at each visit by the infectious disease specialist,
cases were assessed for possible changes in clinical status.
Furthermore, CRP and ESR were measured at the start of and
during the study for monitoring the response to therapy.

Sample size calculation

The following equation was used for sample size
calculation:

2
[Z a +Zz/3] (S12+S22)
N=\ 2

d2

Where N is the required sample size in each group, d is the
difference between the groups, S is the standard deviation,
Z, ., 1s the standard normal z-value for a significance level o
= 0.05, which is 1.96, and Z[3 is the standard normal z-value
for the power of 80%, which is 0.84. According to Hb values
in a previous study,' the S and d quantities were considered
16 and 11, respectively. Therefore, a calculated sample size
of at least 33 patients in each group was obtained.

Statistical analysis

Statistical analysis was performed using SPSS statistical
software, version 24.0 (SPSS Inc., Chicago, IL, USA).
Chi-square test was used for comparison of gender,
while repeated-measures  analysis of variance and
independent-samples #-test were applied to compare continuous
quantitative variables within and between groups, respectively.
P < 0.05 was considered as statistically significant difference.

Results

Over the study period, 127 patients were evaluated for
eligibility, of whom 97 patients met the inclusion criteria.
However, 87 patients accepted to participate in the study
and were randomized. During the intervention, four
patients from the intervention group (two patients due
to the addition of co-trimoxazole to the drug regimen
and two patients due to regret to participate) and three
patients from the placebo group (two patients due to early
discontinuation of linezolid and one patient due to regret
to participate) were excluded from the study. Therefore,
finally, 80 participants, including 40 subjects in each
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group, completed the study. The age range of patients in
the intervention and placebo groups was 41-85 years and
38-80 years, respectively. Table 1 shows the comparison of
patients of the two groups regarding baseline demographic
and clinical variables. As shown, there was no significant
difference between the groups in terms of baseline values.

Table 2 shows the changes of evaluated hematological
parameters during the study and their comparison between
the both groups. As seen, for all parameters, there was no
significant difference between the groups in all evaluated
time points. Furthermore, as shown, there was a significant
decreasing trend in all parameters within both groups;
however, as depicted in Figure 1, the decreasing trend of
both PLT and WBC was slower in the intervention (Vitamin
B6) group than the placebo group.

Discussion

In the present study, the effect of Vitamin B6 consumption
on linezolid-induced hematotoxicity was investigated. So
far, several studies have suggested the role of Vitamin B6
in anemia. It has been reported that Vitamin B, plays a
crucial role in hematopoiesis and a deficiency in Vitamin
B, and iron can cause a special type of anemia called
microcytic hypochromic anemia.!'”

Based on our literature review, the present study is the
first to investigate the effects of Vitamin B, on reducing
linezolid-associated hematotoxicity in patients with chronic
osteomyelitis; however, some studies have examined the role
of Vitamin B6 in patients with sepsis or cancer. Deng et al.
investigated the effects of Vitamin B, therapy for sepsis
cases with linezolid-related cytopenias.[' According to their
results, taking Vitamin B6 during the course of treatment
with linezolid can prevent the pathological reduction of
hematological parameters such as red blood cells, Hb, and
PLT. In another study, Youssef et al. surveyed the possible
effects of Vitamin B, in the prevention of linezolid-induced
hematotoxicity in subjects with malignancies.'” They
reported that taking Vitamin B6 at a dose of 50 mg per
day could have positive effects on anemia but did not
have significant results in preventing linezolid-associated
leukopenia and thrombocytopenia. Based on the results of
the present study, in the group receiving Vitamin B6, the
trend of changes is less than the group receiving placebo.
For example, the trend of PLT decreasing in the intervention
group decreased after day 14. Although there was no
significant difference between the two groups in the present
study, clinically; it was important for us to slow down the
reduction of hematological parameters such as Hb, PLT, and
WBC that occurred on day 14.

Table 1: Baseline demographic and clinical characteristics of study patients

Parameter Placebo group (n=40) Intervention group (n=40) P*
Gender, male/female 28/12 35/5 0.056
Age (years) 58.47+16.16 53.51+£12.50 0.15
Weight (kg) 72.20+14.85 75.51+13.54 0.31
Height (cm) 169.86+8.46 173.46+8.34 0.07
WBC (cellsx10%/uL) 8.7243.11 8.65+3.04 0.91
PLT (cellsx10%/uL) 260.40+87.164 250.30+£95.462 0.62
Hb (g/dL) 10.61+1.81 11.26+2.35 0.16

The values are presented as mean+SD. WBC: White blood cell count, PLT: Platelet, Hb: Hemoglobin, SD: Standard deviation

Table 2: The comparison of changes of evaluated hematological parameters in the study groups during the study

Parameter Time Placebo group (n=30) Intervention group (n=30) P

WBC (cellsx10%/uL) Baseline 8.724+3.11 8.65+3.04 0.91
Day 7 8.48+3.54 8.44+3.37 0.96
Day 14 7.57+2.55 7.98+2.93 0.51
Day 21 7.1242.51 7.58+2.64 0.43

P <0.001 0.002

PLT (cellsx10%/uL) Baseline 260.40+87.16 250.30+£95.46 0.62
Day 7 251.87+89.99 244.97+94.96 0.74
Day 14 243.26+87.47 227.82+87.25 0.43
Day 21 211.84+80.50 218.97+£83.29 0.70

P <0.001 <0.001

Hb (g/dL) Baseline 10.61+1.81 11.26+2.35 0.16
Day 7 10.38+1.67 11.12+2.27 0.10
Day 14 10.17+1.74 10.93+2.42 0.11
Day 21 10.12+1.56 10.91+2.24 0.07

P 0.002 0.02

The values are mean+SD. WBC: White blood cell count, PLT: Platelet, Hb: Hemoglobin, SD: Standard deviation
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Figure 1: The trend of changes of platelets and white blood cells in both groups during the study

In the current study, we were confronted with some
limitations. One of the main limitations was a few numbers
of patients who participated in the present randomized
clinical trial study. As we all know, more samples need to
make a truthful conclusion. In addition, we had no history
of taking antibiotics and associated resistance in cases, and
this issue may confront our results with the unwanted bias.
Another limitation is the lack of accurate information about
the cause of osteomyelitis in patients and also the lack of
knowledge about the mono-organism or multi-organism of
the disease. One of the strengths of the present study was
the lack of significant differences in age and sex of patients.
As we know, the similarity of the two groups in clinical
trial studies plays an important role in the reliability of the
results.

Conclusion

Vitamin B6 has no significant effect in the reduction
of hematological adverse effects of linezolid in chronic
osteomyelitis patients. However, it could retard the
decreasing trend of WBC and PLT counts. More studies
with larger sample size and higher doses are recommended
to determine the exact effect of this vitamin on
linezolid-induced myelosuppression.
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