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Reply by Gill, Mustafa and Godal

TO THE EDITOR:
The modcrn interpretation of the lepro-

min test is that it is a minimal vaccination
( 1 2). This is the premise upon which our
original study, i.e., the trial of a hcat-killed,
armadillo-derived vaccine, was based. In
Chis study four groups of normal, healthy
individuais were given graded doses (1.5 x
10 7 , 5 x 10 7 , 1.5 x 10 8 , and 5 x 10 8) of
heat-killed, armadillo-derived ,111•cohacte-
ril nn lepra(' intradermally. The perfor-
mance of the vaccine was assessed by nlca-
suring the skin-test responses of the
voluntcers to M. lepra(' soluble antigen
(MLSA) before and after vaccination. This
study thcrefore allowed us to mensure a) the
early and late responses to the killed-ar-
madillo M. leprae vaccine (AML), b) the
skin-test responses to MLSA and to PPD,
and c) the lymphocyte transformation test
responses to MLSA, whole .11. lepra(', and
thc various other antigcns. Thus, the pur-
pose of writing the article was to examine
ali of these parameters closely and to de-
termine their relationships. We felt com-
pelled to make this report since a) it sup-
ports the modern interpretation of the
lepromin test, and b) it would benefit those
centers in the world which use armadillo-
derived M. lepras for lepromin testing. It is
most important to grasp the fact that thc
vaccine in our study also functions as a lep-
romin. Unfortunately, Mistry and Antia
failed to grasp this concept, and therein lies
the reason for most of their criticisms of our
report.

Mistry and Antia point out that "... a
significam error in the study appears to be
the consideration of the armadillo-derived
.1fvcobacterir nn lepra(' (AML) vaccine as a
representative of standard Mitsuda lepro-
min." We are cognizant of the differences
between armadillo and human lepromin,
and we have actually alluded to this fact in
our paper. These differences aside, the AM L
vaccine clicits an early and a late response
not unlikc that clicitcd by "Mitsuda lcp-
romin." We would say that while the AML
vaccine is not equivalent to Mitsuda lep-
romin, it is sufficiently similar to be con-
sidered in the same category.

Mistry and Antia then remark that we
failed to emphasize the reason for the fact
that the majority of normals, who should
be responders to lepromin, failed to respond
satisf clorily to the AML vaccine. Actually,
our study lias shown, using Mistry and An-
tia's crileria of a cut-off point of 5 mm, that
the majority of the subjects gave positive
late responses to the vaccine. When the re-
sponse to the vaccine was assesscd by the
dilference in the skin-test response to MLSA,
the conversion was statistically signifìcant
in the groups that received the three highest
doses of vaccine, i.e., 5 x 10 7 , 1.5 x 10 8 ,
and 5 x 10" bacilli.

Mistry and Antia further point out that a
major lapse in our study is the absence of a
comparison of the pre- and postvaccination
lepromin responses with the late reaction
elicited by the AML vaccine. The purposc
of the original study was to assess the per-
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formance of thc heat-killed, armadillo-de-
rived vaccine. Testing the responses of the
vaccinated volunteer to Mitsuda lepromin
would have severely confounded the study,
as the authors themsclves have pointed out.

Mistry and Anula state that we suggested
the use ofa higher dose of Mitsuda challenge
for testing vaccine potency. Bearing in mind
the fact that our report is based on thc prem-
ise that the lepromin test is a minimal vac-
cination, we state categorically that we nev-
er marfe such a suggestion. We did, however,
point out to those centers which use ar-
madillo lepromin to test the response of pa-
tients and their contacts that a negative lep-
romin response may be the result of the low
dosage uscd rather than an indication of an
inability to respond to M. lepras. We would,
in such cases, recommend that these centers
select their dose carefully and use a higher
dose. if necessary. Bearing in mind our cen-
tral premise, we would further add that we
certainly cio noz recommend dose manip-
ulation of lepromin to enhance the perfor-
mance of a vaccine. And we have accepted
a ncgativc MLSA postvaccination skin-test
response as a failure of vaccination.

Regarding the Fernandez rcaction, the
early lepromin response, which is believed
to be a measure of previous sensitization to
.11. leprae, we found that the prcvaccination
MLSA responses do noz correlate with the
early lepromin reactions, except at the high-
est dose of lepromin used. We speculated
that this was the result of the variability in
soluble antigen content in lepromin prep-
arations. There was also no correlation be-
tween the vaccinees' early lepromin re-
sponse and their prevaccination skin-test
responses to PPD. We concluded that the
Fernandez response may noz consistently
measure previous sensitization and, there-
fore, its usage for this purpose was ques-
tionable. Mistry and Antia arguo that our
quotation of the work by Ponnighaus and
Fine ( 3) vindicates the Fernandez rcaction
as a measure of previous sensitization and
also supports our speculation on the vari-
ability of soluble antigen content in lepro-
min. It is noz altogether apparent how they
arrive at this conclusion, although this might
be partly duo to their confusing the early
lepromin response with the MLSA re-
sponse. There is no evidente to indicate that

the two responses are identical. The authors
have not provided convincing reasons for
reconsidering our opinion of the Fernandez
response.

Regarding MLSA, Mistry and Antia state
that our work confirms the scepticism they
feel about this reagent. The reasons for this
conclusion, once again, are not very clear.
It has behaveci quite consistently in our
hands, and we have no reason to question
its crcdibifify. While we look forward to us-
ing a well-characterized reagem, we do not
share Mistry and Antia's enzhusiasm for a
"Mitsuda-like-agent." The longer time tak-
eil for such an agent to elicil a response may
allow for an amplification. We would still
be unable to distinguish a person with ex-
posure to the disease from a person with no
exposure to the discase.

Finally, we would like to say that we agree
with Mistry and Antia that the antigenic
preparations uscd in leprosy require much
more studv.
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Dirision oJ ln(n(ru rologt ,

In.stitnte ror Medical Research
Jatai! Paliam
50588 'inala Lumpar
.1lalcn..sia

— Abu Salim Mustalh, Ph.D.

11 -liitchcad In.stitute for
Ilioniedic(11 Research

.Fine C'anibridge Center
C'anthridge, Massachi,seits 02142
U.S.A.

—Tore Godal, M.D., Ph.D.
Director
Special Progranime ror Research

and 77aining in Tropical Diseases
11 'orld Iiealth Organi_ation
1211 Gencra 27, Swit_erland

REFERENCES
1. Iti.00M, B. R. and GoDAL, T. Selective primary

healthy caro for control ofdisease in the developing
world. V. Leprosy. Rev. Infect. Dis. 5 (1983) 765-
780.

7 GODAL, T. 1mmunological aspectsofleprosy— pres-
ent status. Prog. Allergy 25 (1979) 211-242.

3. PoNNIGHAUS, J. 11. and FINE, P. E. M. lhe Karonga
Prevention Trial—which BCG? Lepr. Rev. 57 Suppl.
2 (1986) 285-292.



114^ Intcrnational Journal of Leprosy^ 1989

Diagnostic Efficacy of Cutaneous Nerve
Biopsy in Primary Neuritic Leprosy

To THE EDITOR:
I was interested to rcad thc abovc-titied

JOURNAL article by Drs. Mary Jacob and
Rachel Mathai [Int. J. Lepr. 56 (1988) 56-
60]. Nervo biopsy is certainly a valuable and
revealing procedure, in the right hands, and
I agree that it might be particularly helpful
in primary ncuritic leprosy, which appears
to bc relatively common in India. I am,
however, very far from convinced that one
can safely regard it as "... a simple officc
procedure ..." and I would like to empha-
size that in our publication on sural nervo
biopsy [Haimanot, et al., Int. J. Lepr. 52
(1984) 163-170], quoted by Jacob and Ma-
thai (thcir reference 9), we carefully em-
phasized that nerve biopsy should be at-
tempted "... only by experienced observers,
including an operator who is trained in nerve
biopsy." (One of our authors was a qualified

neurologist/neuropathologist.) I also note
with some concern (in Materiais and Meth-
ods) that a ". thin sliver of thc main pe-
ripheral nerve trunk, such as the ulnar, was
taken in a few cases." Such trunks contain
mixed fibers, and there is some risk that
motor elements may be damaged. Finally
(again in Materiais and Methods), does the
statement "... a 1-cm piece of the ncrve
was sliced with a scalpel ..." mean that a
full 1-em length (segment) of the nerve was
removed? Would this not result in perma-
nent loss of scnsation in the arca supplied?

—A. Colin McDougall, M.D., F.R.C.P.
Department of Dermatologv
The Slade hospital
Iteadington, Oxford OX3 7.111
England

Drs. Jacob and Mathai Reply

To THE EDITOR:
We are writing in response to the letter

from Dr. A. Colin McDougall on our article
entitled "Diagnostic Efficacy of Cutaneous
Nerve Biopsy in Primary Neuritic Lepro-
sy „

We agree that nerve biopsy should be per-
formed by experienced persons. The tech-
nique of biopsy of a cutaneous nerve is sim-
ple because thc course of there nerves can
be traced under the skin at specific sites. It
may be noted that the cutancous nerves
chosen for biopsy were the radial cutancous
nerve at the wrist, the cutaneous branch of
the common peroneal nerve above and me-
dial to the medial malleolus, and the sural
nerve at the ankle as it winds behind the
lateral malleolus. Any other cutaneous nerve
which was biopsied was palpable in Glose
proximity to an arca of sensory loss. All
cutaneous nerve biopsies in our series were
performed by dermatologists or dermatol-

ogy trainees with not less than 3 months of
training in minor surgical procedures.

Concern has been expressed that per-
manent loss of sensation will result when a
full 1-cm segment of a cutaneous nerve is
removed. The cutaneous nerves chosen for
diagnostic purposes were from the sites of
cstablished neurological deficits. This was
mentioned in the section on Materiais and
Methods. Thus, there is no need to fear
worsening of sensory function after biopsy.

The possible danger of performing a sliv-
er biopsy from the trunk of a peripheral
nerve was also pointed out by Dr. Mc-
Dougall. Sliver biopsy of the ulnar nerve
abovc the clbow was performed by com-
petent surgeons on two paticnts who pre-
sented with total (sensory-motor) neurolog-
ical deficit indicative ofdamage to the nerve
at that cite. The size of the nerves in both
paticnts was normal. It may be argued that
even though there was existing neurological
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