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 chemotherapy. In this article, we evaluated the role of vitamin B12 in the prevention of oxaliplatin-induced peripheral

neuropathy. A prospective randomized interventional study was done from 1st January 2018 to 30th De-

 cember 2018, in which patients who were diagnosed with gastrointestinal cancer in Rizgary and Nanakali teaching

 hospitals that have been scheduled to receive oxaliplatin-based regimen were enrolled. Patients were divided into two

 groups: control group received chemotherapy only and prophylaxis group received chemotherapy with vitamin B12;

 each group included fifteen patients with no significant differences between the groups regarding age and gender.

 The prophylaxis group received vitamin B12 injection in scheduled periods. All Patients received at least a cumulative

 dose of 500 mg/m2 of oxaliplatin. Patients were evaluated by nerve conduction study, B12 level, and other laboratory

 tests. Twenty-one patients completed the study. There was a significant decrease in the serum vitamin B12

 level (601.84±398.43 to 363±337.31) post-chemotherapy among the control group. Among the prophylaxis group, the

 mean value of serum vitamin B12 increased significantly after chemotherapy. To summarize, there was a significant

decrease in the amplitude of nerve conduction study in the control group as compared to the prophylaxis group espe-

 cially in left (11.85±6.84 to 8.14±5.36) and right (14.01±6.05 to 9.52±6.08) Sural nerves. Vitamin B12

injection had an important role in the prevention of development of chronic oxaliplatin-induced peripheral neuropathy.

Millions of colorectal and gastric cancer cases are diag-

 nosed annually and considered highly prevalent worldwide

 as it’s the fourth leading cause of cancer related death1.

 Advanced neoplastic agents have increased the survival

 rate significantly. Third-generation platinum compound

like oxaliplatin demonstrated a significant role in the treat-

 ment of colorectal cancer in the adjuvant or metastatic

 setting, as well as other indications for pancreatic and

gastric cancer management2-4.

Oxaliplatin (OXA) exhibits its mechanism of action main-

 ly through damaging DNA by forming a DNA lesion which

leads to blocking of its replication and transcription re-

 sulting in cell death and immunological reaction through

a different mechanism5-7. Oxaliplatin is usually adminis-

tered in combination of either 5-fluorouracil plus leuco-

 vorin or capecitabine: which provides the optimal impact

on progression-free and overall survival rate2,4. Oxalipla-

 tin-induced peripheral neuropathy (OXLIPN) ranks among

one of the most frequent side effects, secondary to hema-

 tological toxicity, whose clinical syndrome is in the form

 of acute and chronic neuropathy8. Acute neuropathy is

 resulting in paresthesia and dysesthesia of the feet and

 hand induced by cold, which occurs hours or days after

oxaliplatin-based chemotherapy infusion. This is usual-

 ly self-limiting after a week and disappears for the next

 cycle, but repetition of chemotherapy cycle will result in

 chronic neuropathy that is associated with paresthesia,

 numbness, sensory ataxia, and functional impairment,

 which can take up to 18 months or longer to recover, with

 the intensity of the symptoms increasing over time9. Both

 neuropathies are major dose limiting factors which impact

 the treatment regimen of the cancer patients and it can

 cause long-lasting, or even permanent symptoms, which

detriment cancer survivors’ life quality10.

 Over the years there have been many attempts to treat

 OXLIPN prophylactically; recent clinical studies included

 calcium and magnesium injection before and after OXA,
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 pregabalin, vitamin E, venlafaxine and antihyperalgesic,

but none have achieved significant results11–14. The Amer-

 ican society of clinical oncology guideline only suggests

 pain management15 for chemotherapy induced peripheral

neuropathy (CIPN) cases, but does not advice the follow-

ing: acetyl-L carnitine, amifostine, amitriptyline, nimodip-

 ine, all-trans retinoic acid, recombinant human leukemia

 inhibitory factors, and others for prevention of CIPN.

 Vitamin B12 deficiency is associated with neurological

 symptoms and accounts for peripheral neuropathies. B12

 has been prescribed for treatment and management of

 peripheral neuropathy (PN) especially in chronic diabetes

mellitus patients and other causes in general 16,17. The re-

 sult of previous study on vitamin B group in general has

 shown that B12 has a role in CIPN18.

 The study was carried out to evaluate B12 level in patients

 receiving oxaliplatin as the main chemotherapy regimen

 for management of gastrointestinal tract (GIT) cancer and

 the therapeutic efficacy of B12 in reducing the incidence

 of chronic OXLIPN.

 A prospective randomized interventional study was done

 to evaluate the effect of B12 on the OXLIPN. The study

 was carried out at Rizgary, Nanakali, and Hawler teaching

 hospitals from 1st of January 2018 to 30th of December

2018, after getting the ethical approval from the minis-

 try of higher education and scientific researches in Erbil,

 Kurdistan region of Iraq.

 The inclusion criteria of the study were patients  >18 years

 of age and newly diagnosed with GIT cancer scheduled

to receive oxaliplatin-based chemotherapy ( at least a cu-

 mulative dose of  500 mg/m2 ), while excluding criteria of

chronically diseased (diabetes, significant peripheral vas-

cular disease, uremia, progressive or degenerative neuro-

 logic disorders (e.g. B12 deficiency), hypertension) patients

 with history of  radiculopathy or previously diagnosed PN,

 patients with prior exposure to neurotoxic agents (ethanol,

pyridoxine, colchicine, allopurinol,  phenytoin, chemother-

apy drugs, vinca alkaloids (vincristine), cisplatin, paclitax-

 el, podophyllotoxins (etoposide and tenoposide), and those

 who are receiving antiepileptic medications.

Thirty patients were randomized into two groups regard-

 less of their B12 serum level (B12 level above 300 pg/mL is

 considered normal), 15 patients enrolled as control group,

and the other 15 as prophylaxis group that received me-

 thyl-cobalamin injection intramuscularly as follows: 1000

 µg daily for one week, 1000 µg weekly for four weeks, and

1000 µg monthly for 3 months19, with the treatment start-

ing one day before receiving oxaliplatin-based chemo-

 therapy. Blood samples were collected 10 days after the

 last injection of the monthly interval that consisted of 3

months.

 Blood samples were taken from all the patients before and

 after receiving chemotherapy, with all samples tested in

 the same specialized laboratory for these parameters: B12,

 haemoglobin, white blood cell (WBC) count, platelet (PLT)

 count, and bilateral nerve conduction studies performed

 by the same neurophysiologist for sensory branches of

 Median, Ulnar, and Sural nerves that were done during

 the first and the last observation, according to hospital

 standardized protocol at Hawler teaching hospital. Chronic

 OXLIPN was defined as a clinical syndrome characterized

by the persistence of symptoms for at least two subse-

quent cycles that were without any symptoms free inter-

 vals. Chronic OXILPN was diagnosed clinically according to

 the sign and symptoms of numbness, tingling, and pain in

 their hands and feet that were interfering with their daily

 life activity with the acute symptoms of paresthesia and

 dysesthesia persisting for at least two subsequent cycles

 without any symptom free intervals 20. Oxaliplatin-induced

peripheral neuropathy was diagnosed neurophysiologi-

 cally according to reduced amplitude of the nerve action

 potential21.

Data was analyzed using the Statistical Package for So-

 cial Sciences (SPSS, version 22). Student’s t-test of two

 independent samples was used to compare two means

 and Paired t-test was used to compare means before and

 after treatment. Chi square test of association was used

 to compare proportions between the two studied groups;

 when the expected count of cells was less than 5 in more

 than 20% of the table, Fisher’s exact test was used and

Pearson’s test was used for correlation. Values were ex-

 pressed as N (%) or Mean±SD. The p- value ≤0.05 was

considered statistically significant.
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 Twenty-one non-smoking patients with no drinking habits completed the study; the patients’ flow in the study stages is

 illustrated in the, Figure 1.

Flow diagram of the patients through stages of the study.

 Table 1 shows the demographic characteristics of the patients without significant differences in the selection of the two

groups regarding age (p = 0.164), gender (p > 0.999).

Patients demographic characteristics.

Table 2 shows type, stage, and treatment of GIT cancer, without significant difference between the groups.

Patients disease and treatment characteristics.

Table (1):

Table (2):

__________________________________________________________________________________
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 Serum B12 level was significantly (p<0.001) increased in

 the prophylaxis group, while mean level of serum B12 in

 the control group showed significant (p=0.022) reduction

 from 601.84 pg/mL before chemotherapy vs 363 pg/mL

after chemotherapy, which indicate that B12 is highly ef-

fected by oxaliplatin-based chemotherapy. When we cor-

 related serum B12 level with the cumulative dose of OXA,

 we found a strong negative correlation between them

 (r=-0.688, p=0.019). When evaluating the hematological

 result of the two groups, the prophylaxis group showed no

 significant decrease in hemoglobin (p = 0.816) nor WBCs

(p = 0.149); whereas in the control group, there were sig-

 nificant decrease in the means of hemoglobin (p= 0.013),

 WBC count (p-value = 0.018), and PLT (p-value =0.001).

 However, when comparing the result of the two groups,

 although the prophylaxis group had the better outcome,

 there was only a statistical significant difference between

 the two groups in serum B12 level (p-value < 0.001) as

                                                         shown in Table 3.

Laboratory measurement before and after chemotherapy.

 The nerve conduction study of prophylaxis group who received B12 injection showed no significant change in all three

 nerves except the right Ulnar nerve. There was a significant reduction in the mean amplitude: 28.6 µv before treatment

 vs 23.94 µv after treatment (p-value = 0.012), but the reduction was within normal range value. While in the control

 group, there was a significant reduction in the amplitude: the mean amplitude of the right Median nerve significantly

 decreased from 22.16 µv, before oxaliplatin treatment, to 14.47 µv, after oxaliplatin treatment (p-value = 0.012). There

 was also a significant decrease in the amplitude of the left and right Ulnar nerves as well as the left and right Sural

 nerves after treatment, compared with the mean before treatment. Those abnormalities were consistent with sensory

 neuropathy, which is linked to chronic OXLIPN. Significant differences were noted between the groups in the left Ulnar

(p-value =0.013) and left Sural (p-value =0.049) nerves, as shown in Table 4.

Nerve conduction study before and after chemotherapy.

Table (3):

Table (4):

_________________________________________________________________________________
Can Cobalamin prevent Oxaliplatin induced peripheral neuropathy?

____________________________________________________________________________________________________

https://doi.org/10.56056/amj.2019.102     63



67

Journal of Kurdistan Board of Medical Specialties (2019) Vol. 5, No. 2

Most of the patient suffered from acute neuropathic symp-

toms of paresthesia and/or dysesthesia induced after ox-

 aliplatin infusion, except two patients in the prophylaxis

 group who had no symptoms. The other eight patients had

 acute symptoms lasting for only three days. In the control

group, the symptoms lasted for fourteen days or with in-

complete regression between cycles along with paresthe-

sia and/or dysesthesia accompanied by functional impair-

 ment in almost all of the patients. When the patient asked

 for the symptom experienced, most of them presented

 with tingling, numbness, and pain, which interfered with

 their daily life activity, but had significantly more severe

symptoms in the control group.

 At the end of the study, patients were diagnosed with

 peripheral neuropathy according to the patients’ nerve

conduction study results and the prolonging acute symp-

 toms. Also, 30.0% of patients in the prophylaxis group had

 developed PN, while 90.9% patients in the control group

 developed PN, with significant difference (p-value=0.008)

 between the groups as shown in Table 5.

Development of peripheral neuropathy after

chemotherapy.

 Limited understanding of the mechanism of OXLIPN has

 led to limiting scientific suggestion for prevention and

 treatment of OXLIPN or CIPN in general, leading to dose

 reduction, cycle postponing, and in some cases, treatment

change, which makes it a daily challenge in clinical oncol-

ogy practice22,23.

In this clinical trial, we found that serum B12 was sig-

 nificantly reduced in post-chemotherapy (p-value=0.022)

 and most of the patients who developed neuropathy were

 in the control group. As shown in our study, B12 level was

 decreased with increasing cumulative doses (r= -0.688

p-value = 0.019), which may add to the neurotoxic effect

of OXA and lead to increased progression of peripheral

neuropathy. B12 level should be evaluated and correct-

 ed during chemotherapy to prevent the development of

 OXLIPN, in a randomized placebo-controlled trial which

assesses the efficacy of oral vitamin B groups in the pre-

 vention of CIPN by Schloss et al24. Although the group

 which received the vitamin B complex was not superior to

 the placebo group, the study showed that B12 level was

decreased post chemotherapy and showed the poten-

 tial benefit and relation of B12 with CIPN, which reduced

 the total neuropathy score significantly (p-value= 0.024)

 post-chemotherapy.

 The question to answer is whether decreased level of B12

is causative for the symptoms of neuropathy and is it nec-

 essary to be corrected by the end or during chemotherapy

 cycles? If  serum B12 is at level of 250 pg/ml or less, it is

 recommended to be corrected while in cases of patients

 scheduled to receive neurotoxic OXA it should be corrected

 at a level of 350 pg/mL as suggested by Schloss et al25, this

 was the case in the current study where one of the patient

 had normal serum B12 level of 250 pg/mL and was found

to have abnormal nerve conduction study before receiv-

 ing chemotherapy and the patient was asymptomatic, but

 upon receiving B12 injection along with oxaliplatin-based

 chemotherapy the nerve conduction study became normal

upon follow up, this may indicate that neuropathy present-

 ed due to the patient’s B12 level. And since B12 deficiency

 have been recognized medically as a causative of PN and

 possible risk factor for development of CIPN26. Therefore,

 the neurological side effects from B12 deficiency could be

avoided and according to this study it might help to pre-

vent the development of OXLIPN.

This study has found that B12 reduced the risk of develop-

ment of sensory nerve neuropathy during OXA chemother-

apy. There was a significant difference between prophylax-

 is and control groups in the duration of acute neuropathy,

 where the control group had prolonged symptoms of

 paresthesia and/or dysesthesia, lasting for either more

than two weeks or with no regression between the cy-

 cles. Also, 90.9% of the patients had developed peripheral

 neuropathy related to OXA  diagnosed as chronic sensory

 neuropathy, which is not aggravated by cold as shown in

 other studies2, 27,28. In the prophylaxis group, there was a

 non-significant increase in amplitude post-chemotherapy

 bilaterally, while the amplitudes of Sural nerve in control

 group post-chemotherapy significantly reduced bilaterally

Table (5):

__________________________________________________________________________________

Discussion

Can Cobalamin prevent Oxaliplatin induced peripheral neuropathy?

___________________________________________________________________________________________________

https://doi.org/10.56056/amj.2019.102 64



68

Journal of Kurdistan Board of Medical Specialties (2019) Vol. 5, No. 2

 and there were significant differences (p-value=0.049) in

left Sural nerve amplitude in the prophylaxis group com-

 pared to the control group, while in the right Sural nerve

 the difference was non-significant (p-value=0.053). There

 was a significant reduction in the amplitude of Ulnar and

 Median nerve post-chemotherapy in the control group,

while the prophylaxis group was fairly protected, reflect-

 ing the benefits of B12 injection on the symptoms and

 nerve conduction study results. In a study conducted by

Krishnan et al29, the nerve conduction study was routine-

 ly performed for 16 patients who have been treated for

 advanced colorectal cancer; the abnormalities kept with

sensory symptom, but there was reduction in sensory am-

 plitude in the Sural and Median nerves, especially in the

 symptomatic patients when compared with asymptomatic

patients. The mean amplitudes of both nerves were re-

 duced when compared with normal control and with no

change in the motor study.

Vitamin B12 deficiency may cause hematologic abnormal-

 ities, namely anaemia, thrombocytopenia, and leukopenia.

 Oxaliplatin also causes the same hematologic abnormality

 which relates to bone marrow suppression30,31. Anaemia

 is recognized as one of the predisposing risk factors for

 increased incidence of PN due to OXA chemotherapy32.

This study showed that B12 injections prevented a signifi-

 cant reduction of haemoglobin level. The control group had

 significant reduction p-value= 0.013, with no significant

 difference between the two groups p-value=0.201, which

 can reduce the chances of PN due to secondary causes.

Like any other study, this study has some limitations: pa-

 tient’s compliance with treatment, follow up attendance,

 and short duration of follow up due to time limitation to

 complete this study. Without these hindrances, we would

 have a larger sample size and probably end with different

 study results.

 Vitamin B12 injections might prevent the development of

 peripheral neuropathy, induced by oxaliplatin. It may also

have a role in preventing further progression of neuropa-

thy and reducing hematologic toxicity; therefore, evalua-

 tion of the patient’s vitamin B12 level during courses of

 oxaliplatin based chemotherapy and early correction of its

level can reduce the risk of peripheral neuropathy, second-

 ary to its neurotoxic effects.
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