
EDITORIAL

Human Immunodeficiency Virus–Associated
Distal Sensory Polyneuropathy

Still Common After Many Successes

P ERIPHERAL NEUROPATHIES HAVE BEEN ASSO-
ciated with human immunodeficiency vi-
rus (HIV) infection since the earliest de-
scriptions of its neurological manifestations.
Among several distinct entities (eg, distal

sensory polyneuropathy [DSPN], diffuse infiltrative lym-
phocytosis syndrome, and inflammatory demyelinating
polyneuropathy), DSPN is not only the most common
but arguably the most difficult to manage because of its
chronic course and its painful symptoms. Typically, pa-
tients with DSPN report painful distal dysesthesias, burn-
ing, pins-and-needles sensations, numbness, and allo-
dynia (painful response to an innocuous stimulus).1 These
symptoms begin in the feet, often on the soles, and, in
the more symptomatic cases, progress up the legs.

Severe HIV neurocognitive dysfunction (eg, HIV-
associated dementia) has decreased dramatically since the
widespread use of antiretroviral (ARV) therapy, particu-
larly in the developed countries, where such therapy is
readily available. Nevertheless, the prevalence of DSPN
has remained high or even increased in recent years. Some
of this increase is probably the result of ongoing effects
of HIV replication in the peripheral nervous system de-
spite adequate systemic virus suppression. However, a
large proportion of DSPN cases are due to the antiviral
therapy itself because several ARV drugs can induce neu-
ropathy. Notable among these are the nucleoside re-
verse transcription inhibitors (or “d-drugs,” ie, stavu-
dine [d4T], didanosine [ddI], and zalcitabine [ddC]) and
perhaps some of the HIV protease inhibitors such as in-
dinavir sulfate, saquinavir, and ritonavir.1 The patho-
physiologic mechanism of DSPN induced by HIV or ARVs
is somewhat obscure, but neuronal mitochondrial in-
jury resulting from mitochondrial DNA (mtDNA) dam-
age through inhibition of the mtDNA gamma polymer-
ase and/or mtDNA intercalation of d-drugs and damage
due to mitochondrial stress responses have consider-
able experimental support.2 Indeed, increased suscepti-
bility to DSPN has been associated with a specific mtDNA
haplogroup that is defined by a combination of mtDNA
polymorphisms.3-5

A direct role for HIV replication in DSPN remains con-
troversial.6 Neuropathological studies have shown the
presence of HIV sequences in infected peripheral nerves;
in some cases these were localized to macrophages,7-11

and the frequency of this finding roughly correlated with
the incidence of neuropathy. In addition, HIV DNA has

been identified in the dorsal root ganglia of HIV-
infected patients.12 Although some diagnostic tests, such
as biopsies and determinations of specific cerebrospinal
fluid metabolites, have been used in attempts to differ-
entiate ARV-induced neuropathies from HIV DSPN, for
practical purposes the only definitive way to differenti-
ate between these 2 causes is to alter the ARV regimen,
also called combination antiretroviral therapy (cART).

The article by Ellis et al13 in this issue of the Archives
is an epidemiological study of the prevalence of HIV DSPN
and related painful symptoms at a time when there is wide-
spread use of cART in the developed countries. This study
not only confirms several previous smaller studies but
also extends the analysis to associate markers for the risk
of neuropathic pain within the affected population. This
type of investigation is key to beginning to understand
the relationship between cART and symptoms of neu-
ropathy and to alert clinicians about what are poten-
tially bothersome and life-altering complications.

Using a cross-sectional design, the investigators as-
sessed the presence of HIV DSPN, the frequency of pain,
the performance of activities of daily living, concomi-
tant psychiatric diagnoses, and several markers of the qual-
ity of life. Notably, the authors used broad inclusion cri-
teria, ensuring that these individuals represent the
population of HIV-infected patients in their geographi-
cal area. Within this cohort, 881 (57.2%) had DSPN, de-
fined by the authors as the presence of at least 1 bilat-
eral sign consistent with neuropathy. If the clinical
assessment was made additionally stringent by defining
neuropathy as the presence of 2 or more signs, a still im-
pressive 27.9% had evidence of DSPN. Furthermore, the
investigators found the following highly significant risk
factors for DSPN: older age, current cART use (but not
current d-drug use), previous d-drug exposure, and lower
CD4 nadirs. Among the patients with demonstrable neu-
ropathy, 60.8% reported sensory symptoms, and 38.0%
had neuropathic pain.

This study is important for several reasons. First, it
confirms the high prevalence of this complication in
those who are receiving cART. Second, it links neuro-
pathic pain to effects on the quality of life and employ-
ment and, by inference, to a significant societal cost.
Finally, the initially paradoxical association between
neuropathic pain and a higher CD4 nadir suggests that
a functional immune system may contribute to the
induction of pain.

The work by Ellis et al also raises the need to con-
sider the risk of HIV DSPN and its associated disability
as a factor in determining the decision to begin ARV
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therapy in individuals with HIV. The increased risk of
neuropathy (although not pain) in individuals with a low
CD4 nadir was found to be independent of the suppres-
sion of viral load. As the authors point out, this suggests
that starting therapy earlier than currently recom-
mended could decrease the risk of developing DSPN. This
question could be addressed within the context of a large
prospective multicenter trial. Because many of the mul-
tiple complications of cART are the subject of intense ba-
sic and clinical investigations, opportunities for such a
study should be forthcoming.

The study by Ellis et al has considerable strengths.
An important one is the sheer number of participants
who underwent evaluation (1539 HIV-infected indi-
viduals) and the comprehensiveness of the data avail-
able regarding them. Because of the cross-sectional
design, the authors were able to enroll many partici-
pants fairly rapidly, and studying such a large number
is invaluable in assessing disease prevalence. In addi-
tion, the cohort reflects individuals at different stages
of treatment—before and after initiation and mainte-
nance of ARV therapy—and thus may reflect the
demographics of the HIV epidemic. The outcomes
from well-stratified studies such as this can then focus
valuable and costly longitudinal studies in smaller and
perhaps more accessible or homogeneous cohorts.
Such studies could validate these specific findings,
identify additional group-specific risk factors for
DSPN with and without pain, and determine appli-
cable treatment intervention outcomes. The reporting
of clinically significant associations (ie, quality of life,
depression, and employment), although imperfectly
measured, presents a context of the cost of HIV DSPN
in terms that are increasingly important in judging the
value of many medical interventions.

The weaknesses of the study result from the same
characteristics of its design that also provide its
strengths. Cross-sectional studies cannot provide con-
clusive cause-and-effect relationships, and studying
heterogeneous clinical cohorts could obscure impor-
tant group-specific associations. Large cohorts such as
this must rely principally on clinical data, precluding
detailed electrophysiological or even pathological
studies. Patient self-reporting of their lowest CD4
nadir raises the issue of the accuracy of this quantified
correlate, and this will certainly need further valida-
tion in future studies. Again, as a result of the large
numbers, the criteria for the diagnosis of DSPN used
by Ellis et al (�1 clinical signs) are greatly simplified
and quite subjective, although the authors argue cred-
ibly for the sensitivity and specificity of this criterion.
However, these are minor limitations in what is an

excellent informative study that will help manage HIV
and call attention to this important complication.
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