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ABSTRACT 

 
Prophylactic pyridoxine is routinely prescribed to patients on TB chemotherapy to prevent Isoniazid 

induced neuropathy. The study aimed to determine the incidence of peripheral neuropathy in Indian patients on 
daily TB chemotherapy without prophylactic pyridoxine and whether they really needed therapeutic doses of 
pyridoxine, if it occurred. 559 patients on TB chemotherapy as per WHO categorization without prophylactic 
pyridoxine were followed throughout the course of treatment. Patients with proven or suspected drug resistance, 
those with existing peripheral neuropathy or those suffering from a condition predisposing to neuropathy such as 
diabetes were excluded. Patients reporting with symptoms of peripheral neuropathy were followed. Other causes 
of neuropathy were ruled out. They were given daily vitamin B-complex for one week. 100 mg daily pyridoxine was 
given only if there was no adequate response. A total of 26/559 patients (4.65%) developed neuropathy 
symptoms. 19/26 (73.07%) patients responded to one week course of B-complex and never had recurrence of 
symptoms. 7/559 (1.25%) patients needed 100 mg of pyridoxine to relieve their symptoms. This study indicates 
very low incidence of peripheral neuropathy in patients on daily TB chemotherapy without use of prophylactic 
pyridoxine, in Indian scenario. Not all patients developing neuropathy need high dose pyridoxine. 
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INTRODUCTION 
 

Daily TB chemotherapy is a standard practice all over the world. Since the introduction 
of guidelines by WHO, categorization of TB chemotherapy regimens became a standard practice 
in most countries including India. [1] The Revised National TB Control Programme (RNTCP) has 
adopted intermittent regimens. [2] However, most private practitioners in India prescribe daily 
regimens, as there are concerns over possible inferiority of intermittent regimens. [3][4] 
Although, the drug combinations and duration as per WHO categorization are usually followed 
by most. 

 
Giving pyridoxine 6-10 mg daily along with TB chemotherapy had been a 

recommendation for long time and has been adopted by textbooks on TB. [5]  
 

In our experience however, the incidence of neuropathy due to INH is very uncommon 
in Indian patients with daily TB chemotherapy regimens.  
 
RATIONALE: 
 

The TB treatment regimens recommended by WHO are as follows: New sputum positive 
pulmonary TB case is treated with 2HREZ/4HR, New sputum negative pulmonary TB or an extra-
pulmonary TB case is treated with 2HRZ/4HR and a retreatment case is treated with 
2SHREZ/1HREZ/5HRE regimen. [1] 

 
Pyridoxine i.e. vitamin B6 is routinely given as an adjunctive treatment with TB 

chemotherapy. The rationale of this adjunctive therapy had been the increased incidence of 
neuropathy that occurs on TB chemotherapy due to INH. Many studies have proven efficacy of 
pyridoxine as a preventive treatment. [6] 

 
In India, the only brands of pyridoxine available are of 40 mg and 100 mg. The practicing 

doctors therefore tend to use these, leading to overdosing of pyridoxine. This can be 
detrimental to the TB treatment itself since the receptors on mycobacterial cell wall that uptake 
INH are competitively inhibited by pyridoxine. It has also been documented that pyridoxine 
reverses the inhibitory effect of INH on mycobacterial catalase and a complex is formed 
involving pyridoxal, cupric ions, and INH. [7] This can be dangerous as high intake of pyridoxine 
can easily lead to suboptimal levels of INH in mycobacterium, thus predisposing to drug 
resistance. [8] 

 
We have been analyzing data of adverse events of first line anti-TB drugs and found that 

the incidence of neuropathy in Indian patients is very low. We therefore thought that routine 
pyridoxine supplementation is probably unnecessary. 
 

Intermittent paresthesias are not uncommon in society. Most incidences get abolished 
with multivitamin or B-complex preparations that typically contain 3 mg of pyridoxine. If the 
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patient is incidentally also on INH therapy, it may be incorrect to assume that the neuropathy 
symptoms are due to INH. 

 
The study was thus designed around these three questions: Is neuropathy common on 

INH therapy in Indian patients? Is it correct to relate all neuropathy symptoms to INH therapy? 
And is it necessary to add pyridoxine as an adjunct to TB chemotherapy daily regimen? 
 

SUBJECTS AND METHODS 
 

Patients on daily TB chemotherapy regimens were studied. The patients were on 
standard WHO defined regimens. The dosages were adjusted as per the weight bands. Patients 
with proven or suspected drug resistance were excluded from the study. Patients with pre-
existing peripheral neuropathy or those suffering from a condition predisposing to neuropathy 
such as diabetes were also excluded. The patients who defaulted the anti-TB treatment or 
those who were lost to follow up were excluded from the analysis. Dietary advice was given to 
all patients, which included daily inclusion of leafy vegetables or fruits in the diet. No patient 
was treated with prophylactic pyridoxine.  
 

Patients reporting with symptoms of peripheral neuropathy such as tingling, numbness 
and other paresthesias; any times during the TB chemotherapy were followed. Other causes of 
neuropathy were ruled out by detailed clinical examination and necessary investigations, which 
included minimum blood sugar assessment. They were given daily vitamin B-complex 
(containing pyridoxine 3 mg) one tablet thrice a day for one week. They were given 100 mg 
pyridoxine daily only if there was no significant clinical response within one week. 
 

RESULTS 
 

A data of 559 patients was analyzed. A longitudinal data of follow up records of these 
patients throughout their entire duration of TB treatment was evaluated.  
 

Presence of tingling, hyperesthesia or numbness of hands and feet was taken as 
suggestive of peripheral neuropathy. Presence of neuralgia type radiating pains was carefully 
evaluated to rule out a compressing pathology at vertebral level. A total of 26/559 patients 
(4.65%) developed typical peripheral neuropathy symptoms.  
 

19/26 (73.07%) patients responded to a significant extent, with a one week course of B-
complex supplementation. The neuropathy gradually resolved over next 2 weeks and they 
never had recurrence of symptoms. 7/26 (26.92%) patients had persistent symptoms without 
any relief in spite of 1 week course of B-complex. The neuropathy of these patients was then 
attributed to INH after ruling out all other possible causes and after confirming the neuropathy 
by nerve conduction study in few. They were prescribed 100 mg of pyridoxine daily. Thus only 
7/559 (1.25%) of the patients on anti-TB treatment had significant INH induced neuropathy and 
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needed pyridoxine to relieve their symptoms. The relief came gradually and took 5-6 weeks to 
disappear completely. (Refer to Fig.1) 

 

 
 

DISCUSSION 
 

Although recommended by WHO and adapted by RNTCP, most physicians believe that 
intermittent regimens are inferior to daily regimens in curing TB. There is a recent meta-
analysis of randomized trials to support this view. [9] 

 
Adverse effects of anti-TB drugs are more on daily regimens compared to intermittent 

regimens. INH is the usual culprit for TB chemotherapy induced neuropathy. In vivo, pyridoxine 
is converted into coenzymes which play an essential role in the metabolism of brain amines. 
INH apparently competitively inhibits the action of pyridoxine in these metabolic functions of 
the nerve cells. [10] Vitamin B-complex is overall essential for normal neurological function. [11] 
Deficiency of adequate pyridoxine or B-complex vitamins, available for the nerve cells makes 
them susceptible to malfunction. Plenty of studies done in 1960s suggested that INH can cause 
neuropathy. [12] It was proposed that this results from a deficiency of biologically active 
pyridoxine. The deficiency was also believed to be caused by the combination of INH and 
pyridoxine to form a hydrazone which is excreted in the urine. Dietary deficiency of pyridoxine 
thus can make patients more susceptible to develop peripheral neuropathy on Isoniazid 
treatment. The researchers therefore recommended Vitamin B6 as prophylactic treatment. [13] 

Pyridoxine deficiency, severe enough to manifest with clinical symptoms, is more common in 
malnourished individuals, alcoholics, patients with chronic renal failure, alcoholism, chronic 
liver disease, pregnant women and HIV co-infected individuals. [14][15] The risk in HIV patients 
further increases with co-administration of anti-retroviral treatment, especially stavudine. [16] 
Also, it can rarely occur early in the treatment. [17] It may be incorrect to assume that all TB 
patients are malnourished and have pyridoxine deficiency. Recently, WHO has also supported 
this and now recommends pyridoxine only to patients in above mentioned categories and the 
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recommended dose is 10 mg per day. The dose recommended for treatment of INH induced 
neuropathy is 75-100 mg per day. [18] 
 

Prescribing B-complex vitamin preparations is a standard practice for treatment of 
peripheral neuropathy and hence this policy was adopted in the protocol. However, a recent 
Cochrane review of randomized trials failed to clearly demonstrate the efficacy of such 
treatment. [19] 
 

Our study suggests that the incidence of peripheral neuropathy in Indian patients on 
daily TB chemotherapy on first line drugs is low. A good dietary advice, which is usually given to 
all TB patients, may be enough. Textbooks on TB have mentioned a standard dose of 6-10 mg 
pyridoxine to prevent INH neuropathy and have also commented that a dose of more than 50 
mg may reduce the efficacy of INH. [5] Regular preventive treatment with pyridoxine seems to 
be un-necessary for Indian patients because the incidence of INH neuropathy is low enough so 
as to not warrant prophylaxis for every patient. As per WHO guidelines, this may be offered 
only to a selected subgroup of patients. Some recent studies have suggested that occurrence of 
INH neuropathy should prompt the checking of acetylator status and dose of INH may be 
reduced. [20-22] 

 
None of the patients in our study required discontinuation of INH. Data suggests that 

such discontinuation is probably justifiable only with central neurological adverse events such 
as convulsions. [23] Similar studies from India on childhood Tuberculosis suggest that routine 
B6 supplementation is not necessary. [24] 

 
The possibility of developing INH resistance due to poor uptake of INH in Mycobacteria 

by receptors that are over competed by pyridoxine seems to be a real risk. It is logically not 
worth to prevent neuropathy in 1.25% of patients and risk the failure of treatment in all. It will 
be interesting to see if this risk is hypothetical or real. This has not been assessed in the present 
study due to its limitations. Another limitation of the study was that the incidence of 
neuropathy was not correlated with the acetylator status of the individuals, as this testing 
facility is not routinely available. A prospective study to assess and compare the cure rate in 
patients on pyridoxine 100 mg daily supplementation vs. patients who are not on any 
pyridoxine supplementation will be interesting but probably unethical in the light of present 
study’s results. However an observational analysis will still be possible as co-prescription of 100 
mg pyridoxine along with TB chemotherapy is very common in the private practice settings of 
India. To complicate the matter further, there has been a published case report of worsening of 
peripheral neuropathy due to Pyridoxine administration. [25] 

 
CONCLUSION 

 
The incidence of INH neuropathy on daily TB chemotherapy with first line drugs appears 

to be low. Addition of pyridoxine to the regimen is not warranted. Not all patients developing 
peripheral neuropathy on TB chemotherapy need high dose pyridoxine. Rather, a high dose of 
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pyridoxine may be dangerous as it may interfere with INH efficacy and this need to be 
evaluated by a randomized trial. 

 
Abbreviations: TB = Tuberculosis, H = Isoniazid = INH, R = Rifampicin, E = Ethambutol, Z = Pyrazinamide 

 
ACKNOWLEDGEMENT 

 
I acknowledge Dr. Vikas Oswal for the technical help offerred by him for typing the 

master chart and for preparing a poster for the presentation of this study. This study was 
presented by me at the ERS (European Respiratory Society) Conference held at Amsterdam, 
Holland in September 2011. Dr. Vikas has been informed of this acknowledgement and his 
permission has been obtained. 
 

REFERENCES 
 

[1] Treatment of Tuberculosis. Guidelines for national programmes. WHO/CDS/TB 2003; 312. 
[2] Technical and operational guidelines for tuberculosis control. October 2005. Central TB 

Division Directorate General of Health Services Ministry of Health and Family Welfare, 
Nirman Bhavan New Delhi - 110 011 

[3] Mwandumba HC, Squire SB. The Cochrane Library 2009; 1. 
[4] Kwok Chiu Chang, Chi Chiu Leung, Jacques Grosset, Wing Wai Yew. Thorax 

doi:10.1136/thx.2010.148585 
[5] Toman K. Tuberculosis Case-Finding and chemotherapy. Questions and answers. World 

Health Organization, Geneva. 1989 Indian edition. Published by Jaypee brothers. 104. 
[6] Ebadi M, Gessert CF, Al-Sayegh A. Q Rev Drug Metab Drug Interact 1982; 4(4):289-331. 
[7] Hawkins JE, W Steenken JR. Proc Soc Exptl Biol Med 1963; 112:30-33. 
[8] Beggs WH, Jenne JW. J Bacteriol 1967; 94(4):793-7. 
[9] Menon PR, Lodha R, Sivanandan S, Kabra SK. Indian Pediatr 2010; 47(1):67-73. 
[10] Snider DE Jr. Tubercle 1980; 61(4):191-6. 
[11] Fekih L, Boussoffara L, Fenniche S, Abdelghaffar H, Megdiche ML. Rev Med Liege 2011; 

66(2):82-5. 
[12] Guillermand J. Poumoncoeur 1964; 20:173-97. 
[13] William Mandel. CHEST 1959; 36(3):293-296.  
[14] Evans D, Takuva S, Rassool M, Firnhaber C, Maskew M. J Neurovirol 2012; 18(3):162-71.  
[15] Van der Watt JJ, Harrison TB, Benatar M, Heckmann JM. Int J Tuberc Lung Dis 2011; 

15(6):722-8.  
[16] Breen RA, Lipman MC, Johnson MA. AIDS 2000; 31; 14(5):615. 
[17] Zaoui A, Abdelghani A, Ben Salem H, Ouanes W, Hayouni A, Khachnaoui F, Rejeb N, 

Benzarti M. East Mediterr Health J 2012; 18(3):298-9. 
[18] Treatment of Tuberculosis guidelines, Fourth edition 2010: 59 
[19] Ang CD, Alviar MJ, Dans AL, Bautista-Velez GG, Villaruz-Sulit MV, Tan JJ, Co HU, Bautista 

MR, Roxas AA. Cochrane Database Syst Rev 2008; 16(3):CD004573. 
[20] Steichen O, Martinez-Almoyna L, De Broucker T. Rev Mal Respir 2006; 23(2):157-60. 
[21] Mahashur AA. J Assoc Physicians India 1992; 40(10):651-2. 



          ISSN: 0975-8585 
 

October -December      2012           RJPBCS      Volume 3 Issue 4   Page No. 1048 
 

 

[22] Goel UC, Bajaj S, Gupta OP, Dwivedi NC, Dubey AL. J Assoc Physicians India 1992; 
40(10):671-2. 

[23] Schalterand G. Munch Med Wochenschr 1971; 8,13(2):58. 
[24] Mathur GP, Mathur S, Rastogi S. Indian J Pediatr 1993; 60(6):717-9. 
[25] Nisar M, Watkin SW, Bucknall RC, Agnew RA. Thorax 1990; 45(5):419-20. 


