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MRI angiography and venography, these sequences were 
not performed. Regarding follow up, the patient was doing 
well at one year follow up. The issues raised by the author 
are well taken and while working with limited resources, 
there is a need to interpret data carefully and if feasible one 
should further investigate the patient with better imaging 
modalities to confirm the pathology.
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Zidovudine-induced 
myopathy

well-tolerated drug as regards myopathy in our study on 
Indian patients.”[1] I have some comments on this work. 
First, the number of subjects in this study is very small 
and might have a limitation in further interpretation 
Second, the actual mechanism of zidovudine myopathy is 
believed to be due to a zidovudine-induced mitochondrial 
DNA depletion.[2] The corresponding mechanisms include 
azidothymidine (AZT) -induced oxidative stress, direct 
inhibition of mitochondrial bioenergetic machinery, and 
mitochondrial depletion of L-carnitine.[3] Based on these 
mechanisms, there should be no race difference of this 
zidovudine adverse effect. The higher prevalence in the 
Western population might be due to the reason that is 
given by Authier et al., that “lengthening of the survival 
of HIV-infected individuals has been associated with an 
increasing prevalence of iatrogenic conditions”.[4]

Viroj Wiwanitkit
Wiwanitkit House, Bangkhae, Bangkok, 10160 Thailand

Address for correspondence: 
Dr. Prof. Viroj Wiwanitkit, Wiwanitkit House, Bangkhae,  
Bangkok, Thailand 10160. E-mail: wviroj@yahoo.com 

References

1.	 Sagar A, Mohanty AP, Bahal A. Zidovudine-induced myopathy: A study 
in Indian patients. J Neurosci Rural Pract 2010;1:63-6.

2.	 Kuncl RW. Agents and mechanisms of  toxic myopathy. Curr Opin 
Neurol 2009;22:506-15. 

3.	 Scruggs ER, Dirks Naylor AJ. Mechanisms of  zidovudine-induced 
mitochondrial toxicity and myopathy. Pharmacology 2008;82:83-8.

4.	 Authier FJ, Chariot P, Gherardi RK. Skeletal muscle involvement in human 
immunodeficiency virus (HIV)-infected patients in the era of  highly active 
antiretroviral therapy (HAART). Muscle Nerve 2005;32:247-60.

Sir,
I read the recent publication on zidovudine-induced 
myopathy with a great interest.[1] Sagar et al., concluded 
that "Zidovudine myopathy may be a constraint for use 
of the drug in the Western population; however, it is a 
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Author's reply
Sir,
Thank you for giving us an opportunity to reply to the 
letter. [1] Our views are, firstly, we had followed-up a total 
of 147 patients with a mean of 3.83 years, which translates 
to 563.5 patient years. The average duration of symptoms 
to appear in zidovudine myopathy varies in different 
studies. The most prominent of them by Peters  et al. 
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recorded an average of 270 days, or 0.74 years, and the 
average incidence of the problem ranges from 8 to 50%.[2,3] 
Taking an average of 13% as the incidence of the problem 
and with a confidence interval of 5 and confidence level 
95%, the sample size required will be 384 patients. Hence, 
our sample size was adequate. With a higher incidence of 
the problem (tending toward 50%), the required sample 
size will shrink further. Secondly, mitochondria contain 
DNA. In toxic mitochondrial disorders due to nucleoside 
reverse transcriptase inhibitors like zidovudine, there is 
also some evidence that clinical involvement of a given 
organ, like blood, skeletal muscle, myocardium and 
liver, parallels mitochondrial DNA depletion.[4] This 
mitochondrial DNA damage has also been implicated for 
selective lactic acidosis and lipodystrophy for stavudine 
and zidovudine to a lesser degree in Australian whites 
compared to the US and European cohorts.[4] Hence, we 
postulated a racial variance for zidovudine myopathy. 
Thirdly, our study includes cases with a mean follow-up 
of 3.83 years on antiretroviral therapy, which is almost 
two- to three-times the follow-up period of comparable 
studies on the subject. The living conditions, compliance 
with drugs, follow-up and survival was comparable with 
the western population; hence, the higher prevalence in 
the latter may not be linked to an increase in the survival 
associated with iatrogenic conditions. 
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Rehabilitation robotics 
in India
Sir,
Robot is “a re-programmable, multifunctional 
manipulator designed to move material, parts, tools 
or specialized devices through variable programmed 
motions for the performance of a variety of tasks.” 
Although this definition was intended for industrial 
robots, it identifies the key features of programmability, 
flexibility, and movement. Rehabilitation is “the 
restoration of a person to an optimal level of physical, 
mental, and social function and well being.”

Rehabilitation robots include diverse mechatronic 
devices ranging from artificial limbs to robots 
for supporting the rehabilitation therapy or for  
providing personal assistance in hospital and residential 
set ups.

Most of the work in specific areas of rehabilitation 
robotics started in mid-1970’s. Earlier works are as 
follows: CASE manipulator (1960’s), Rancho Los 
Amigos manipulator, Work--station- based system 
(Germany, mid-1970’s), robot arm mounted to a wheel-
-chair (New York, 1970’s), fixed site robots (1980’s) like 
DeVAR (Desktop Vocational Assistive Robots), powered 
feeding devices like winsford feeder, mobile assistive 
robots like manus wheel--chair mounted manipulators 
(since 1990’s), and MoVAR (Mobile Vocational Assistive 
Robots).

Other robots include mobile robots like automatic 
guided vehicles for obstacle avoidance, tracking along 
the wall, manoeuvring through a door and meldog 
project to guide a person with visual impairement, 
orthotics and prosthetics, robots in education and 
robots in therapeutical applications such as MIME 
system, MIT-Manus system for stroke rehabilitation, 
GENTLE/S project for stroke rehabilitation in a 
computer-generated 3D room, robot- assisted treadmill 
training in individuals with spinal cord injury.[1]

Rehabilitation has been revolutionized with the use of 
robots in many parts of the world and much research 
is being done on in this field. Contrary to this, in India, 
there is only one private hospital where three robotic 
devices were installed in the year 2009. These devices 
are-- the Lokomat, the Armeo and the Erigo. These 
devices are designed and manufactured by Hocoma 
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