CORRESPONDENCE

THE AUTHORS REPLY: The study results referred
to by Eisenhut are indeed intriguing, although
methodologic limitations such as the nonrandom
nature of BCG vaccine uptake complicate inter-
pretation. Findings have been remarkably con-
sistent and are supported by a recent Pediatric
Tuberculosis Network European Trials Group
collaborative study that showed a 60% reduction
in M. tuberculosis infection among children vacci-
nated with M. bovis BCG, as measured by IGRA.*
These findings, which imply that BCG vaccina-
tion enhances innate immune responses and may
affect noncirculating T cells, challenge developers
of tuberculosis vaccines to consider new mecha-
nisms of protection that may precede T-cell stim-
ulation.? We agree that innate immune responses
and their potential stimulation by BCG vaccina-
tion warrant further study, but the suggestion
that a negative IGRA result could serve as a
marker of “protection” after documented tuber-
culosis exposure seems premature. The existing
data are not rigorous enough to support its use
as a vaccine trial end point. Given the difficulties
of quantifying exposure, it would be almost im-
possible to confirm “protection,” and a negative
IGRA result would not offer any assessment of
acquired immunity, which provides the basis of
classic vaccine-induced protection.

Tebruegge et al. emphasize the fact that
IGRAs and the tuberculin skin test have similar
sensitivity to detect M. tuberculosis infection in
children and that neither could be regarded as a
“superior” test. We trust that this is the message
conveyed in our review, which supports World
Health Organization recommendations that
IGRAs should not replace the tuberculin skin
test in low- and middle-income countries. Results

from a meta-analysis showed similar accuracy
for the diagnosis of tuberculosis infection and
disease, with neither test being able to “rule in”
or “rule out” the disease.? IGRAs are also more
costly and technically complex, with more fre-
quent indeterminate results in young and immu-
nocompromised children.># Combined testing
in highly vulnerable persons, with either positive
test indicating probable infection, improves sen-
sitivity but does not address all limitations. In
Table 2 of our review, we indicated the range
of sensitivities reported in various studies, but
the results are not directly comparable, given the
heterogeneity of methods used. We agree that
research into better diagnostic tests for childhood
tuberculosis remains a top research priority.
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More on Failures of Cobalamin Assays in Pernicious Anemia

TO THE EDITOR: Carmel and Agrawal (July 26 is-
sue)! stress that current assays for the measure-
ment of serum cobalamin (vitamin B,,) may pro-
duce falsely elevated results in patients harboring
autoantibodies against intrinsic factor, whereas
this was not the case for older assays of cobala-
min. The authors suggest the implementation of
control samples containing such antibodies.
This step will illuminate the problem but will not
ensure correct measurement of cobalamin in indi-
vidual patient samples.

Polyethylene glycol precipitation was recently

suggested as a possible means of removing the
antibodies.? We repeated the procedure used in
this study with five normal serum samples and
found that polyethylene glycol precipitates a
large part of the transcobalamin (69 to 74%) and
thereby an important amount of cobalamin. We
conclude that precipitation with polyethylene
glycol would lead to an incorrect measurement
of cobalamin in all samples tested. The formerly
used method of pretreating samples by boiling
at an acidic pH was efficient but is not feasible
in typical laboratories today.

N ENGL) MED 367;16 NEJM.ORG OCTOBER 18, 2012

The New England Journal of Medicine
Downloaded from nejm.org on January 9, 2013. For personal use only. No other uses without permission.
Copyright © 2012 Massachusetts Medical Society. All rights reserved.

1569



1570

The NEW ENGLAND JOURNAL of MEDICINE

Measurement of the active vitamin B,,, or
holotranscobalamin, instead of total cobalamin,?
would circumvent the problem. Another solution
would be to demand that producers of commer-
cial diagnostic kits exchange hog intrinsic factor
with a binding protein not recognized by auto-
antibodies against intrinsic factor.
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TO THE EDITOR: Carmel and Agrawal recently add-
ed 8 cases to the 11 previously reported in which
the presence of intrinsic factor autoantibodies
was associated with misleadingly normal cobala-
min values. However, they incorrectly suggest that
this phenomenon also explains my previous find-
ing that neither normal levels of cobalamin nor
normal levels of the cobalamin-dependent metab-
olite, methylmalonic acid (MMA), preclude the
presence of cobalamin-responsive clinical disor-
ders.b? In fact, when the data in my previous
study were reanalyzed to include only those pa-
tients in whom intrinsic factor autoantibodies
were not detected, 67% of the 39 patients with
one low cobalamin level had a normal second
value, 53% of the 74 patients with two normal
cobalamin values had high MMA levels, and 75%
of the 29 patients with a clinical response had
consistently normal cobalamin values (with both
cobalamin values >300 pg per milliliter in 61%),
and MMA values were less than 376 nmol per liter
in 54% of the 29 patients with a clinical response
(unpublished data). In conclusion, “false” normal
cobalamin values often result from intraindivid-
ual variation, and clinical responses to cobalamin
therapy occur despite normal cobalamin and MMA
values. Thus, there is still no “gold standard” for
the diagnosis of cobalamin deficiency, and thera-
peutic trials are warranted when the clinical pic-
ture is consistent with this disorder.?
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TO THE EDITOR: Carmel and Agrawal highlight the
problems of using the results of the serum com-
petitive-binding luminescence assay (CBLA) in di-
agnosing pernicious anemia (also previously re-
ported by me?) but fail to suggest the option of
testing serum levels of holotranscobalamin? to
detect cobalamin deficiency. This assay circum-
vents the problem of interference from intrinsic
factor autoantibodies that characterizes the CBLA.
In addition, the level of intrinsic factor autoanti-
bodies that is most likely to cause interference
has not been reported. Unless every CBLA is also
assessed for intrinsic factor autoantibodies, and
the level of serum cobalamin is assessed in rela-
tion to the level of intrinsic factor autoantibodies,
the CBLA may have little meaning. The practical-
ity and cost of such an approach are prohibitive,
particularly in a high-volume, high-throughput
routine diagnostic laboratory. The use of a widely
and routinely used assay that may give a false
negative result is particularly worrying. There are
arguments for® and against* the use of holotrans-
cobalamin, but the time is ripe to consider it as
an alternative to cobalamin to screen for and diag-
nose cobalamin deficiency in a routine diagnostic
laboratory setting.
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CORRESPONDENCE

THE AUTHORS REPLY: The letters from Greibe and
Nexo and from Devalia offer various suggestions
to address the failures we reported in the ability of
competitive-binding luminescence assay (CBLA) to
identify low serum cobalamin levels. Greibe and
Nexo misunderstand the value of monitoring
CBLA modification and performance with anti-
body-positive serum, emphasize issues related to
the use of polyethylene glycol that are tangential to
CBLA malfunction in pernicious anemia, and sug-
gest exploration of alternative cobalamin-binding
proteins without warning that some proteins in-
troduce analogue-related artifacts.

More important, the recommendation by De-
valia and by Greibe and Nexo to replace testing
for cobalamin with testing for holotranscobala-
min is highly controversial and premature, be-
cause too little is known about what factors
influence holotranscobalamin levels.? Detailed,
clinically relevant studies are scarce, and those
which do exist are often less positive in their
recommendations on its use? than the clinically
uninformative biochemical surveys of subclini-
cal deficiency, which show marginal advantages
for the use of holotranscobalamin.? It deserves
emphasis that specificity, not sensitivity, is the
diagnostic weakness of cobalamin-related test-
ing in clinical practice: all markers, including
cobalamin, have sensitivities of more than 95%
(barring assay error) for clinical deficiency but
have poor specificities.! Indeed, the specificity of
holotranscobalamin may be poorer than that of
cobalamin (56% vs. 66%)?; still more troubling
is the fact that its confounders remain largely
unexplored. For example, the half-life of holo-
transcobalamin, measured in minutes, may be
oversensitive to fluxes between the gut and the
bloodstream.! Studies are needed to determine
whether common influences too transient to af-
fect cobalamin stores or status (e.g., a few weeks
of poor cobalamin intake or drug-induced mal-
absorption) yield levels of holotranscobalamin
that are misleadingly low.

When deficiency is clinically obvious, a single
biochemical abnormality usually suffices diag-
nostically, barring assay errors.»* Should the
cobalamin assay, which is the first-line option
for many reasons,! remain error-prone, the holo-
transcobalamin assay would be a poor substitute
until the questions about holotranscobalamin
interpretation are properly addressed. Methyl-
malonic acid, which was used to “validate” holo-
transcobalamin, seems preferable despite its

imperfections.® Additional metabolic tests can
help when the findings are equivocal or the pa-
tient has subclinical deficiency.! (Testing for in-
trinsic factor antibody has value in the diagnosis
of pernicious anemia® independent of CBLA er-
ror-related considerations.)

Solomon’s letter, which mischaracterizes our
data (we identified 9 new cases, not 8, and our
letter [and the table in the related Supplementary
Appendix] summarized the results of 7 cases
reported individually by others, not 11), is un-
convincing despite the unpublished reanalyses
of his earlier paper. Using two definitions of
normal serum cobalamin, the paper reported
that 86% of 37 patients with symptomatic defi-
ciency had cobalamin levels above 200 pg per
milliliter and 54% had levels above 300 pg per
milliliter.* Those unprecedented and to this day
unreproduced frequencies of failure encouraged
the mischaracterization of cobalamin as being
insensitive in patients with clinically expressed
deficiency. As detailed in a critique of the
study,® only assay errors (the Centaur CBLA, then
known to fail in 73% of deficient serum speci-
mens,®> was used, and the cobalamin levels re-
ported in the study frequently oscillated spon-
taneously), misdiagnoses, or both can explain
Solomon’s 86% and 54% rates of false normal
cobalamin levels.* False normal rates are much
smaller in clinically expressed deficiency,3 ex-
cept when assays fail. As for Solomon’s closing
sentence, we agree with it completely.3
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