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INTRODUCTION

ABSTRACT

Drug induced Neuropathy is seen commonly in patients undergoing treatment
with drugs like phenytoin, dapsone, isoniazid etc. Carbamazepine is a drug used
in the treatment in the treatment of focal seizure, generalized tonic - clonic seizure
and trigeminal neuralgia. It is presented a case of carbamazepine induced vitamin
B2 deficiency and neuropathy. A 21 year old male presented to our hospital with
complaints of history of slipping of footwear while walking, numbness,
impairment of balance and unsteadiness of gait in both lower limbs. Detailed
history revealed the patient was on treatment with carbamazepine for tonic -
clonic seizure for three months. He is non- smoker, non -alcoholic, not on
treatment with other drugs and there is no family history of diabetes mellitus/
sensory neuropathy. On examination power was normal on both lower limbs,
vibration sensation was decreased in both lower limbs, sensation was reduced,
joint position was affected in bilateral toe and ankle reflex was absent. Vitamin
B, level was found to be 83pg/ml. The patient was discontinued from
carbamazepine and started on vitamin B, therapy and the symptoms subsides
slowly. Causality assessment done by WHO- UMC probability method and
Naranjo Adverse Drug Reactions Probability Scale showed “Probable”
association.
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cessation of treatment with the particular drug.
Carbamazepine is a tricyclic compound used in the
treatment of tonic - clonic and partial seizure. It is also

Drug induced peripheral neuropathy (DIPN) is defined as
damage to nerves of the peripheral nervous system caused
by a chemical substance used in the treatment, cure,
prevention or diagnosis of a disease.® The incidence of
drug induced neuropathy is very less as it holds for less
than 4% of all cases referred with neuropathy.? It is
commonly seen in patients taking drugs like phenytoin,
metronidazole, quinolones, isoniazid, statins, amiodarone
and chemotherapeutic agents like oxaliplatin, vincristine.’
The knowledge of drug induced neuropathy is more
important because most of the time it is reversible on
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used in the treatment of trigeminal neuralgia and bipolar
disorder. It acts by inhibiting voltage gated sodium
channel thereby preventing repetitive and sustained firing
of action potential. The adverse effects associated with
treatment of carbamazepine are nausea, vomiting,
diplopia, ataxia, blood dyscrasias like aplastic anaemia and
agranulocytosis, transient elevation of transaminases,
hypersensitivity reactions like Steven Johnson syndrome
and hyponatremia and water intoxication in elderly.*5 In
this article we have discussed a case of carbamazepine
induced vitamin B, deficiency and peripheral neuropathy.
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CASE REPORT

A 21 year old male student presented with history of
slipping of footwear while walking, numbness,
impairment of balance and unsteadiness of gait in both
lower limbs. On enquiry, authors came to know that he was
started on treatment with tablet carbamazepine 200mg
once daily following a single episode of generalized tonic
clonic seizures two and half months earlier. He was taking
carbamazepine regularly as prescribed when he started to
develop the mentioned symptoms. He was a healthy-
looking adult with BMI of 23 and on normal diet which
included non-vegetarian food. On examination power was
normal on both lower limbs, vibration sensation was
decreased in both lower limbs, sensation was reduced,
joint position was affected in bilateral toe and ankle reflex

was absent. The patient gave no history of alcohol intake,
cigarette smoking, no family history of diabetes mellitus /
sensory neuropathy or any other drug intake during that
period.

On investigation, tests for Human Immunodeficiency
Virus and Hepatitis C turned out to be negative. Peripheral
blood smear showed macrocytic normochromic red cells,
White blood cells showed normal count with hyper-
segmented neutrophils. Random blood glucose level was
115mg/dl. Renal and liver function tests turned out to be
normal. EEG and CT scan was found to be normal.
Vitamin By, level was found to be 83pg/ml (Normal: 200-
900pg/ml).

Table 1: Naranjo scoring for causality analysis.

Naranjo Adverse Drug Reaction Probability Scale

S.no.  Questions Yes No Don’t know  Score

1. Avre there previous conclusive reports on this reaction? +1 0 0 +1

5 Did th adverse event appear after the suspected drug was 1 1 0 +
administered?
Did the adverse reaction improve when the drug was discontinued,

3 . . - +1 0 0 +1
or a specific antagonist was administered?

4 Did the adverse event reappear when the drug was re-administered? +2 -1 0 0
Avre there alternative causes (other than the drug) that could on their

5 . -1 +2 0 +2
own have caused the reaction?

6 Did the reaction reappear when a placebo was given? -1 +1 0 0
Was the drug detected in blood (or other fluids) in concentrations

7 h +1 0 0 0
known to be toxic?
Was the reaction more severe when the dose was increased or less

8 +1 0 0 0
severe when the dose was decreased?
Did the patient have a similar reaction to the same or similar drugs

9 : . +1 0 0 0
in any previous exposure??

10 Was the adverse event confirmed by any objective evidence +1 0 0 +1
Total score 7

>9 = Definite 5-8 = probable 1-4 = possible 0 = Doubtful

The patient was discontinued from carbamazepine and
started on Injection Vitamin Bi, 1000microgram once a
week along with tablet folate 5mg once a day. After one
month of treatment, there was reduction in the
neurological symptoms experienced by the patient.
Causality analysis for the adverse drug reaction using
Naranjo revealed the score as ‘probable’.

DISCUSSION

Carbamazepine is an antiepileptic drug used in treatment
of epilepsy. The common adverse effects of
carbamazepine include sedation, dizziness, diplopia,
ataxia and hypersensitivity reaction. The mechanism of
carbamazepine induced Vitamin Bi, deficiency and
neuropathy is poorly understood and still remains unclear.

There were a few studies which have reported a decrease
in level of B12 with carbamazepine but none of these have
mentioned about neurological symptoms.”-® However two
studies did not find a reduction in By, levels.*%** Many of
these studies were done to check the effect of long term
antiepileptic therapy on cardiovascular risk due to elevated
homocysteine levels as a result of vitamin B, Bi2, folic
acid deficiencies.

So, there is still conflict of results between the
carbamazepine therapy and reduction in vitamin Bi
levels. Authors couldn’t find out any previous case report
on carbamazepine induced Vitamin B, deficiency to our
best knowledge. However a case of carbamazepine
induced optic neuropathy has been reported.*? Considering
there is no other evidence of concomitant disease/ any
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other drug intake or family history and assessment of the
WHO probability method and Naranjo Adverse Drug
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Reactions

Probability ~ Scale
association respectively.'®

Table 2: Study related to carbamazepine therapy and vitamin Biz deficiency.

Title of the study

Sample
size

Drugs and
intervention studied

carbamazepine and B2
related findings

showed

“Probable”

Reference

Effects of valproate and VELEEL (n_=30), _ In carbamazepine group,
. carbamazepine (n=36) and L
carbamazepine on serum o vitamin By, levels were
" 95 control (n=29) and serum L 7
levels of homocysteine, levels of homocysteine significantly lower than
vitamin B2, and folic acid vitamin B, andfalic acid the control group
- _ o -
The effect of antiepileptic Carbamazeplne (rl 26), 75% of the patients who
L oxcarbazepine (n=15), took carbamazepine had
drugs on Vitamin B1, 68 Do o 8
metabolism valporate (n=4) and vitamin  low serum vitamin Bz
B, level level
Serum level of
Homocysteine, folate and Carbamazebine thera
Vitamin-By, in epileptic Carbamazepine and Sodium Was siani fic?antl Py
patients under 10 Valproate and Serum Level correl:?te d with ()jlecrease d 9
carbamazepine and sodium of Homocysteine, Folate and levels of vitamin Bis and
valproate treatment: a Vitamin By, e 12
. . folic acid levels
systematic review and
meta-analysis
Effect of carbamazepine No significant change in
therapy on homocysteine, Carbamazepine therapy vi tam?n B., levels a%ter 6
vitamin By, and folic acid 51 andhomocysteine, vitamin months oflf:arbamaze ine 10
levels in children with B12 and folic acid level P
. therapy
epilepsy
Phenytoin (n=16), .
Effects of common anti- carbamazepine (n=19), or :\rl]ovﬁgfrsirﬁng € \:\gse:‘c;:]md
epileptic drug monotherapy valproic acid (n=22) and no i © o tiézdru
on serum levels of 75 anti-epileptic drug (n=18) sub rtr))u E:om ar%d to the 11
homocysteine, vitamin Bia, and homocysteine, vitamin con?rolspon unIiJan d
folic acid and vitamin Bg By, folic acid and vitamin L
Bo levels multivariate analyses

CONCLUSION

There is no certain evidence that carbamazepine will cause
Vitamin Bi» deficiency as adverse effect which is
supported by inconclusive results in previous studies. So
future studies should be directed to find out association of
carbamazepine therapy and vitamin Bi level.

Funding: No funding sources
Conflict of interest: None declared
Ethical approval: Not required

REFERENCES

1. Vilholm QOJ, Christensen AA, Zedan AH, ltani M.
Drug-induced peripheral neuropathy. Basic Clin
Pharmacol Toxicol. 2014;115:185-92.

2. Manji H. Drug-induced neuropathies. Handb Clin
Neurol. 2013;115:729-42.

Diezi M, Buclin T, Kuntzer T. Toxic and drug-induced
peripheral  neuropathies: updates on causes,
mechanisms and management. Curr Opin Neurol.
2013;26:481-8.

Goodman L, Gilman A, Brunton L, Lazo J, Parker K.
Goodman and Gilman's the pharmacological basis of
therapeutics.13™ ed. New York: McGraw-Hill; 2017.
Katzung BG, Masters SB, Trevor AJ. Basicand
clinical pharmacology .13" ed. New York: McGraw-
Hill education; 2015.

Hanna S, Lachover L, Rajarethinam RP. Prim Care
Comp J Clin Psychiatr. 2009;11:269-70.

Islam MT, Shoban KM, Shawly MR, Saleheen S,
Emran MM, Hannan MA. Relation between serum
Vitamin By, level and duration of treatment of
carbamazepine in epilepsy patients. Bangabandhu
Sheikh Mujib Med Univ J. 2016;9:223-6.

International Journal of Basic & Clinical Pharmacology | January 2019 | Vol 8 | Issue 1  Page 168


https://www.omicsonline.org/open-access/climate-change-impact-on-probability-analysis-of-hurricanes-2157-7617-1000317.php?aid=67555

10.

11.

12.

llanthamizhan J et al. Int J Basic Clin Pharmacol. 2019 Jan;8(1):166-169

Aslan K, Bozdemir H, Unsal C, Guvanc B. The effect
of antiepileptic drug on Vitamin B1, metabolism. Int J
Lab Hem. 2008;30:26-35.

Gorjipour F, Asadi Y, Osguei NK, Effatkhah M,
Samadikuchaksaraei A. Serum level of homocysteing,
folate and vitamin-Bi, in epileptic patients under
carbamazepine and sodium valproate treatment; a
systematic review and meta-analysis. Ira Red Cresc
Med J. 2013 Mar;15(3):249.

Kumar V, Aggarwal A, Sharma S, Chillar N, Mittal H.
Effect of carbamazepine therapy on homocysteine,
vitamin By, and folic acid levels in children with
epilepsy. Indian Paediatr. 2013;50:469-72.

Sener U, Zorlu Y, Karaguzel O, Ozdamar O, Coker I,
Topbas M. Effects of common anti-epileptic drug
monotherapy on serum levels of homocysteine,
vitamin By, folic acid and vitamin Bs. Seizure.
2006;15:79-85.

Kar SK, Borasi M, Kumar D, Gupta SK.
Carbamazepine induced optic neuropathy in an

13.

14.

adolescent boy with conduct disorder: A rare case
report. Ind J Psychiat. 2015;57:437-8.

Naranjo CA, Busto U, Sellers EM, Sandor P, Ruiz I,
Roberts EA, et al. A method for estimating the
probability of adverse drug reactions. Clin Pharmacol
Ther. 1981;30:239-45.

The use of the WHO-UMC system for standardised
case  causality  assessment.  Available  at:
http://www.who.int/medicines/areas/quality safety/sa
fety_efficacy/WHOcausality assessment.pdf
Accessed on 5 May 2018.

Cite this article as: Ilanthamizhan J, Mathaiyan J. A
case of carbamazepine-induced vitamin B1
deficiency and neuropathy. Int J Basic Clin
Pharmacol 2019;8:166-9.

International Journal of Basic & Clinical Pharmacology | January 2019 | Vol 8 | Issue 1  Page 169



