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Abstract

Introduction—Noninvasive methods are needed to detect distal sensory polyneuropathy in HIV-
infected persons on antiretroviral therapy (ART).

Methods—Quantitative sudomotor axon reflex test (QSART) and Utah Early Neuropathy Scale
(UENS), small-fiber sensitive measures, were assessed in subjects with and without clinical
neuropathy. Pain was assessed by visual analog scale (VAS).

Results—Twenty-two subjects had symptoms and signs of neuropathy, 19 had neither, and all
were receiving ART. Median sweat volume (L) was lower at all testing sites in those with
neuropathy compared to those without (p<0.01 for all). UENS and VAS (mm) were higher in
neuropathy subjects (p<0.05 for each). Lower sweat volume at all sites correlated with higher pin
UENS subscore, total UENS, and VAS (p<0.05 for all). In multivariable analyses adjusting for
age, CD4* T cells, sex, and use of “d-drug” ART, QSART and UENS remained associated
(p=0.003).

Conclusion—QSART and UENS have not been previously studied in this patient population
and may identify small-fiber neuropathy in HIV-infected, ART-treated persons.
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INTRODUCTION

Antiretroviral therapy (ART) has dramatically improved morbidity and mortality of HIV
infection and AIDS, and nucleoside reverse transcriptase inhibitors (NRTIs) remain a
cornerstone of therapy for HIV infection. However, neurologic complications from these
agents, particularly the “d-drugs” didanosine (ddl) and stavudine (d4T), are common and
may be debilitating and irreversible(Cherry et al., 2006; Evans et al., 2011). Mitochondrial
toxicity may explain the predilection of these agents to cause peripheral neuropathy(Cui et
al., 1997). Although newer classes of ART are available, NRTIs including d4T remain
important treatment options in resource-limited settings, causing peripheral neuropathy in
many individuals(Maritz et al., 2010). Current therapies for neuropathy in HIV-infected
persons on ART provide only symptomatic relief with limited efficacy(Phillips et al., 2010;
Simpson et al., 2008; Simpson et al., 2010; Valcour et al., 2009). Antiretroviral therapy-
associated neuropathy may present with non-specific symptoms and minimal objective
clinical findings, leading to a delayed diagnosis. As a predominately small-fiber neuropathy,
nerve conduction studies are often normal, especially early(Brew, 2003). Therefore, reliable
and noninvasive methods are needed to detect and monitor distal sensory polyneuropathy in
HIV-infected persons on ART.

Quantitative sudomotor axon reflex test (QSART) is sensitive(Low et al., 2006) and
noninvasive. It has been studied in other small-fiber neuropathies, including diabetes, where
it correlates with somatic C fiber loss of intraepidermal nerve fiber density (IENFD) in some
studies(Novak et al., 2001; Singer et al., 2004; Tobin et al., 1999) but not in others(Periquet
etal., 1999; Smith et al., 2006). Autonomic dysfunction has been described in previous HIV
positive cohorts and is greater in patients with longer duration of infection(Becker et al.,
1997; Freeman et al., 1990). Therefore, it is reasonable to hypothesize that sudomotor fibers
innervating sweat glands, which are unmyelinated sympathetic C fibers, would be injured in
parallel and would have abnormal function in HIV neuropathy.

Traditional neuropathy examination scales used to assess HIV patients with neuropathy (e.g.
the Total Neuropathy Score and Brief Peripheral Neuropathy Screen) focus a large
proportion of their score on large fiber functions, such as vibration sensation and absent
deep tendon reflexes. These scales may be less sensitive to the small-fiber neuropathy
characteristic of ART, which could lead to lower sensitivity in HIV-infected patients with
earlier neuropathy (Cherry et al., 2005; Cornblath et al., 1999). The Utah Early Neuropathy
Scale (UENS), while incorporating large-fiber measurements, preferentially weights small-
fiber changes(Singleton et al., 2008) and may be useful in this population.

Neither QSART nor UENS have been evaluated in HIV-infected patients on ART. The
purpose of our study was to characterize QSART and UENS in HIV-infected patients
virologically suppressed on ART at risk for distal sensory polyneuropathy. We hypothesized
that QSART and UENS would distinguish HIV-infected persons with distal sensory
polyneuropathy on ART from HIV-infected patients without neuropathy.

MATERIALS AND METHODS

Study design

Data are from a prospective cohort of chronically HIV-infected individuals enrolled from
June 2005 to September 2008. The cohort was established to assess the contribution of
oxidant stress to the pathogenesis of ART-related toxicities, including metabolic and
neurologic complications.
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Study population

Inclusion criteria. Age > 18 years, HIV diagnosis = 12 months prior to enrollment, current
ART including at least two NRTIs for = 24 consecutive weeks, and plasma HIV-1 RNA <
10,000 copies/mL within 180 days of enrollment. At subsequent study follow-up visits, viral
load could be higher as this was an observational cohort study, and providers were able to
adjust antiretroviral therapy as necessary. All participants were receiving primary HIV care
at the Comprehensive Care Center in Nashville, Tennessee. Exclusion criteria. Active
opportunistic infection, documented lactic acidosis within 12 months of enroliment, diabetes
mellitus not diet-controlled, recent systemic anti-neoplastic chemotherapy, and any history
of exposure to pharmacologic agents associated with peripheral neuropathy other than ART.
The study was approved by the Vanderbilt University Institutional Review Board, and all
participants provided written informed consent. Individuals were categorized as neuropathy
subjects if they had at least one of the following symmetrical signs of peripheral neuropathy
- decreased vibratory sensation at the distal interphalangeal joint of the great toes, decreased
or absent Achilles deep tendon reflexes (DTRs) with intact patellar reflexes, and/or
decreased sharp sensation of the lower extremities measured by pin prick - and bilateral
symptoms consistent with peripheral neuropathy. Initial exam was performed by the
research coordinator prior to UENS to avoid bias. These criteria have been previously used
in studies of distal sensory polyneuropathy in the setting of HIV infection(Robinson-Papp et
al., 2009). Study participants were classified as non-neuropathy subjects if they did not
have signs or symptoms of peripheral neuropathy.

Data collection

Current ART, body mass index (BMI), smoking status, and self-reported use of anti-
inflammatory drugs were assessed. A targeted neurologic exam was performed using the
UENS with a 128 Hz tuning fork and a number two safety pin, as previously
described(Singleton et al., 2008). Current and recent history of neuropathic pain was
assessed using a standard 100-mm visual analog scale (VAS)(Jensen et al., 2003; Price et
al., 1994). QSART was performed using the Q-Sweat Quantitative Sweat Measurement
System (WR Medical Electronics Corporation, Stillwater, MN) with iontophoresis of 10%
acetylcholine at 2 mA over 5 minutes, recording the sweat response for an additional 5
minutes, for a total of 10 minutes. QSART was recorded at four standard sites (forearm at
75% of the distance from the ulnar epicondyle to the pisiform bone, proximal lateral leg 5
cm distal to the fibular head, distal leg medial aspect 5 cm proximal to the medial malleolus,
and dorsal proximal foot), as previously described(Sletten et al., 2010). The most recent
HIV-1 RNA and CD4" T cell determinations (assayed at a commercial reference laboratory
— Laboratory Corporation of America, Birmingham, AL) within 3 months of the above
measures were obtained from the medical record.

Statistical analyses

Characteristics of study participants are presented using median and interquartile range
(IQR) for continuous variables unless otherwise stated. Frequencies and proportions were
used for categorical variables. Spearman's correlation was used to assess univariate
relationships between QSART, UENS, VAS, age, CD4* T cells, HIV-1 RNA, and BMI.
Wilcoxon rank-sum test was used to compare the distribution of continuous variables
between groups. Multivariable analyses of the associations between QSART, UENS, and
VAS were performed using linear fixed-effects regression models adjusting for covariates
CD4* T cells (unit 100 cells/mm3), age (unit 1 year), sex, and current or prior use of d-drug
NRTIs (d4T and/or ddl). For these multivariable models, total sweat volume, total UENS,
and worst pain over the past week by VAS were chosen as those were felt to be of a priori
clinical significance. Exponential of the regression coefficients were then computed,
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indicating fold change in the outcome variable of interest by one interquartile increase in the
corresponding covariate. Adjustment was not made for multiple comparisons. Analyses
were performed using Stata IC version 10.0 (Stata Corporation, College Station, TX).

RESULTS

Clinical characteristics

Clinical characteristics of the 41 study subjects (22 neuropathy; 19 non-neuropathy) are
shown in Table 1. There were nine women and median age was 48 years. Forty-nine percent
were of non-white race, and there was a trend toward more persons of non-white race in the
neuropathy group (p=0.06). Subjects had median (IQR) CD4* T cells 455 (333-717) cells/
mm3. Fifty-six percent had undetectable HIV-1 RNA levels, defined as below the limit of
assay detection (<50 copies/mL), and HIV-1 RNA ranged from 50 to 26750 copies/mL.
Median BMI overall was 24.9 (22.6-27.8) kg/m2. BMI did not differ in neuropathy versus
non-neuropathy subjects or in males versus females. Five subjects (12%) were receiving ddl
and two (5%) d4T. One individual was previously taking ddl 238 days before neuropathy
assessments were performed. Twenty-nine (71%) subjects were receiving protease inhibitor
(PI)-containing ART and 15 (36%) a non-nucleoside reverse transcriptase inhibitor
(NNRTI). The distribution of current ART did not differ according to gender or by cases
versus controls. Clinical characteristics did not differ according to current or prior use of d-
drug NRTIs or in those with detectable versus undetectable viral load.

Quantitative sudomotor axon reflex test (QSART)

Figure 1A compares sweat volume in neuropathy and non-neuropathy subjects. A length-
dependent decrease was seen in both study groups, as expected. Sweat volume did not differ
in males compared to females at the forearm [1.22 (0.40-1.74) vs. 1.00 (0.40-1.40) p.L,
p=0.56], proximal leg [0.50 (0.17-1.08) vs. 0.42 (0.21-0.87) n.L, p=0.85], distal leg [0.65
(0.32-1.49) vs. 0.48 (0.36-1.06) L, p=0.63], or foot [0.48 (0.13-1.32) vs. 0.44 (0.24-1.17)
pL, p=0.98], although the number of females was small (n=9). Neuropathy subjects had
significantly lower median sweat volume at all testing sites compared to non-neuropathy
subjects (p=0.006 at forearm, p<0.001 for other testing sites, and p<0.001 for total sweat
volume). Sweat volume did not correlate with age, BMI, CD4* T cells, or HIV-1 RNA.
Response latency of sweat production was prolonged in neuropathy subjects compared to
non-neuropathy subjects at the proximal leg [2.20 (1.52-3.00) vs. 1.07 (0.58-2.12) minutes,
p=0.03)]. Response latency did not differ according to sex. Sweat volume at the distal leg
was lower in those with current or prior exposure to ddl compared to those who did not have
exposure to this agent [0.29 (0.06-0.52) vs. 0.67 (0.36-1.43) p.L, p=0.02], but did not differ
at any site in those with versus without current or prior exposure to d4T.

Utah Early Neuropathy Scale (UENS) and visual analog scale (VAS)

UENS and VAS were incorporated into the protocol at a later time than QSART; thus, data
were available in 33 individuals (16 without neuropathy, 17 with neuropathy). All elements
of the UENS [median (range)] were higher in neuropathy subjects than non-neuropathy
subjects, particularly the pin subscore [6 (4-8) vs. 0 (0-2)] and total UENS [12 (8-14) vs. 0
(0-2.5), p<0.001 for both], as shown in Figure 1B. There was no correlation between UENS
and age, BMI, CD4™" T cells, or HIV-1 RNA. UENS did not differ according to sex, current
or prior use of d-drugs or detectable versus undetectable viral load.

Compared to non-neuropathy subjects, neuropathy subjects had significantly higher VAS
scores for worst pain over the past 24 hours (p=0.001) and also for worst pain over the past
week and least pain over the past week (p<0.001 for both), as shown in Figure 1C.
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Compared to those with undetectable viral load, study participants with detectable viral load
tended to have higher scores for worst pain over the past 24 hours (p=0.06).

Correlations between measures of neuropathy

Univariate analysis (Table 2). Proximal leg. Lower proximal leg sweat volume was
associated with higher pin (p=0.003) and large fiber (p=0.008) UENS subscores and with
total UENS score (p<0.001). It was associated with higher worst pain over the past week and
least pain over the past week VAS scores (p=0.02 for both). Distal leg. Lower distal leg
sweat volume was associated higher pin UENS subscore (p=0.03) and total UENS score
(p=0.01). Lower distal leg sweat volume was associated with higher worst pain over the past
24 hours (p=0.01) and with higher worst pain over the past week and least pain over the past
week (p=0.03 for both). Foot. Lower foot sweat volume was associated with higher pin
(p=0.008), motor (trend, p=0.05) and DTR (p=0.02) UENS subscores and higher total
UENS (p=0.001). Lower foot sweat volume was associated with higher least pain in the past
week (p=0.01) and tended to be associated with higher worst pain in the past week (p=0.05).
Total. Lower total sweat volume was associated with higher pin (p=0.006), allodynia
(p=0.03), large fiber (p=0.02), and DTR (p=0.02) UENS subscores and total UENS
(p<0.001). Higher total sweat volume was associated with higher scores on all elements of
the VAS (p<0.05 for all). Multivariable analysis. Table 3 shows results of multivariable
analysis with fixed-effect regression models of the association between total sweat volume
by QSART, total UENS score, and worst pain over the past week by VAS, adjusting for the
following covariates: age, CD4* T cells, sex, and current or prior d-drug NRTI use. Lower
total sweat volume was associated with higher total UENS (p=0.79; 95% ClI: 0.68-0.92,
p=0.003). Higher total UENS was associated with higher worst pain over the past week
(p=1.25, 95% ClI: 1.17-1.34, p<0.001).

DISCUSSION

The most important finding of this study is that QSART and UENS, noninvasive measures
of small-fiber function, were significantly different in HI\VV-infected persons on ART with
clinical neuropathy compared to those without clinical neuropathy and were highly
correlated. We are, to our knowledge, the first to report the use of QSART and UENS for
neuropathy assessment in the setting of HIV infection. Toxic neuropathy from ART is often
irreversible, difficult to diagnose, and challenging to treat. Thus, early detection is
paramount to allow interventions such as changing ART before further small-fiber damage
occurs. Our data suggest that timely diagnosis of distal sensory polyneuropathy in HIV-
infected individuals on ART may be possible with QSART and UENS.

In an HIV-negative population with clinically suspected small-fiber neuropathy, QSART
had a sensitivity of 80%, compared to 75% for autonomic testing and 67% for quantitative
sensory testing (QST)(Tobin et al., 1999). A recent report from the Polyneuropathy Task
Force recommends QSART as a sensitive screening test for small-fiber neuropathy(England
et al., 2009). QSART also has good reliability when skin temperature is controlled(Abou-
Zeid et al., 2011; Sletten et al., 2010).

There are observed sex differences in sweat volume by QSART in HIV-negative
populations, with females having lower sweat volumes compared to males(Low, 1997).
Sweat volume was lower at all testing sites in females compared to males in our study, but
the difference was not statistically significant. Although we did not find a difference in
sweat volume analyzing data separately according to sex, this may be due to evenly matched
controls and cases for sex and because there were fewer females than males in our study. A
difference may be seen in a larger study.

Auton Neurosci. Author manuscript; available in PMC 2013 July 02.
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Other HIV neuropathy studies have employed either the Total Neuropathy Score(Cornblath
et al., 1999) or the Neuropathy Impairment Score of the lower limbs plus seven tests
[NIS(LL) + 7 tests](Dyck et al., 1997). Both of these measures contain both nerve
conduction study data and multiple measures of large fiber function utilizing vibration, deep
tendon reflexes and strength, which dominate the scores. The Brief Peripheral Neuropathy
Screen(Cherry et al., 2005) also has a majority of score dedicated to vibration and deep
tendon reflexes. UENS is a novel neuropathy physical examination score predominately
dedicated to an anatomical map of sensory loss in the lower extremities, detecting early
subtle changes in sensory neuropathy. UENS has a sensitivity of 92% for early sensory loss,
superior to scores that are equally devoted to large and small fibers, and an interrator
reliability of 94%(Singleton et al., 2008). In our study, pin sensation subscore, the most
sensitive UENS component for small-fiber change, was the predominant UENS subscore
correlating with sweat volume by QSART, suggesting that the correlation with total UENS
score may be driven by pin subscore. We extend observations published in HIV-negative
persons showing correlations of sweat volume at the foot(Singleton et al., 2008) with UENS
to include other testing sites by QSART and to HIV-infected individuals.

A limitation of this study is that IENFD, a gold standard for assessing small-fiber changes,
was not available. Skin biopsy with quantitation of IENFD has a positive predictive value of
75% and a negative predictive value of 90%(McArthur et al., 1998). It has been studied in
the setting of HIV infection, where it was reduced in persons with neuropathy(Polydefkis et
al., 2002) and correlated with neuropathy severity and pain intensity(Zhou et al., 2007).
QSART evaluates autonomic C fibers and IENFD assesses somatic C fibers; in small-fiber
predominant polyneuropathy, both fiber populations are often affected simultaneously(Low
et al., 2006). QSART and IENFD have not been compared in HIV-infected individuals, and
there are conflicting data in HIVV-negative populations: one study in persons with sensory
neuropathy found good agreement between these tests (Novak et al., 2001), but they were
not correlated in studies of small-fiber polyneuropathy due to impaired glucose
tolerance(Smith et al., 2006) or painful sensory neuropathy(Periquet et al., 1999).

The purpose of our study was not to evaluate QSART as a replacement for IENFD but,
rather, as a noninvasive adjunctive screening test for distal sensory polyneuropathy. In a
broader sense, QSART may be a useful screening tool in the research setting for small-fiber
polyneuropathy regardless of etiology. There is currently no gold standard for the diagnosis
of distal small-fiber polyneuropathy. We chose to evaluate QSART rather than QST as a
noninvasive test for small-fiber neuropathy, since the latter depends on patient cooperability
and can be abnormal in patients without neuropathy (Backonja et al., 2009; Freeman et al.,
2003). Future studies should compare QSART, QST, UENS and IENFD in HIV-infected
persons on ART with distal sensory polyneuropathy. Because of the feasibility of UENS
(and potentially QSART) in resource-limited settings where neurotoxic ART use remains
common, future studies should also assess these measures in these settings and populations.

Our study has other limitations. The small sample size limits the ability to draw conclusions
regarding the effect of specific classes of ART on our neuropathy measures. The smaller
proportion of women than men in our study limits detection of gender-specific differences in
outcomes. This is a substudy of a larger observational cohort that was not designed to
exclude other potential causes of axonal neuropathy, including vitamin By, deficiency,
thyroid disease, and autoimmune disease. UENS and VAS were incorporated into the study
protocol at varying times; therefore, not all study participants had these tests, limiting the
data available for analyses. Because our study did not include an HIV-negative control
group, we cannot exclude a contribution of HIV infection to neuropathy in some of the
individuals, particularly those with detectable viral load at the time of neuropathy
assessment. A larger study of HIV-infected individuals on and not on ART is heeded.
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Another potential limitation of our study is that QSweat, when compared to the Mayo-
QSART, may underestimate sweat volume for an individual patient, although there was a
linear relationship between the volume estimates for the two devices in a recent
study(Sletten et al., 2010). Although we did not attempt to correct for multiple comparisons
in this exploratory analysis with a small sample size, several associations demonstrated low
p-values that would likely remain statistically significant with correction.

In summary, in HIV-infected individuals, the majority of whom were virologically
suppressed on ART, sweat volume by QSART was lower in those with clinical evidence of
neuropathy on ART than in those without clinical neuropathy. QSART loss correlated with
small-fiber changes on UENS, a targeted small-fiber neurological examination score. Larger
studies including other measures of small-fiber neuropathy are needed to confirm and extend
our observations. QSART and UENS, noninvasive measures, appear promising for early

detection of distal sensory polyneuropathy in HIV-infected persons on ART.
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DTR deep tendon reflex
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non-nucleoside reverse transcriptase inhibitor

NRTI nucleoside reverse transcriptase inhibitor
Pl protease inhibitor
QSART quantitative sudomotor axon reflex test
QST quantitative sensory testing
UENS Utah Early Neuropathy Scale
VAS visual analog scale
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Figure 1.

Neuropathy assessments according to the presence (neuropathy subjects) or absence (hon-
neuropathy subjects) of clinical neuropathy. (A) Sweat volume (L) by quantitative
sudomotor axon reflex test (QSART). Testing sites are as follows: white bar=forearm, light
gray bar=proximal leg, dark gray bar=distal leg, dot filled bar=proximal foot, and vertical
filled bar=total sweat volume. *p=0.006 for difference between study groups and *p<0.001
for difference between study groups. (B) Utah Early Neuropathy Scale (UENS). Elements of
the UENS are as follows: white bar=motor subscore, light gray bar=deep tendon reflex
(DTR) subscore, dark gray bar=large fiber subscore, dot filled bar=allodynia subscore,
vertical filled bar=pin sensation subscore, and diagonal filled bar=total UENS

score. *p=0.02 for difference between study groups, *p=0.009 for difference between study
groups, *p=0.001 for difference between study groups, and ~p<0.001 for difference between
study groups. (C) Visual analog scale (VAS, mm). Elements of the VAS are as follows:
white bar=worst pain over the last day, light gray bar=worst pain during the prior week, and
dark gray bar=least pain over the prior week. *p=0.001 for difference between study groups
and *p<0.001 for difference between study groups.
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Correlations between neuropathy assessments.

QSART measurement site Spearman’s rho p
Forearm
UENS
Motor -0.26 0.13
Pin -0.38 0.02
Allodynia -0.30 0.08
Large fiber -0.36 0.03
DTR -0.27 0.11
Total UENS score -0.51 0.002
VAS
Worst pain in the past 24 hours -0.26 0.15
Worst pain in the past week -0.33 0.06
Least pain in the past week -0.37 0.04
Proximal Leg
UENS
Motor -0.29 0.09
Pin -0.49 0.003
Allodynia -0.19 0.27
Large fiber -0.45 0.008
DTR -0.29 0.09
Total UENS score -0.55 <0.001
VAS
Worst pain in the past 24 hours -0.23 0.20
Worst pain in the past week -0.40 0.02
Least pain in the past week -0.41 0.02
Distal Leg
UENS
Motor -0.30 0.07
Pin -0.36 0.03
Allodynia -0.24 0.17
Large fiber -0.19 0.27
DTR -0.30 0.08
Total UENS score -0.41 0.01
VAS
Worst pain in the past 24 hours -0.43 0.01
Worst pain in the past week -0.38 0.03
Least pain in the past week -0.38 0.03
Proximal Foot
UENS
Motor -0.34 0.05
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QSART measurement site Spearman’s rho p
Pin -0.45 0.008
Allodynia -0.32 0.06
Large fiber -0.31 0.07
DTR -0.39 0.02
Total UENS score -0.53 0.001

VAS
Worst pain in the past 24 hours -0.30 0.09
Worst pain in the past week -0.35 0.05
Least pain in the past week -0.41 0.01

Total Sweat Volume

UENS
Motor -0.32 0.06
Pin -0.46 0.006
Allodynia -0.37 0.03
Large fiber -0.40 0.02
DTR -0.37 0.02
Total UENS score -0.58 <0.001

VAS
Worst pain in the past 24 hours -0.35 0.04
Worst pain in the past week -0.42 0.01
Least pain in the past week -0.47 0.007

Page 15

QSART=quantitative sudomotor axon reflex test, UENS=Utah Early Neuropathy Scale, DTR=deep tendon reflex, VAS=visual analog scale
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Table 3

Multivariable assessment of associations between neuropathy measures.

Parameter Regression coefficient (95% CI)a P

Total sweat volume by QSART and total UENS score

Variable
UENS score 0.79 (0.68-0.92) 0.003
Age (unit=1 year) 0.98 (0.86-1.12) 0.81
CD4* T cells (unit = 100 cells/mm3) 1.00 (0.99-1.00) 0.08
Sex 0.61 (0.06-5.96) 0.66
Current or prior d-drug NRTI use 0.33 (0.03-3.72) 0.36

Total sweat volume by QSART and worst pain over past week by VAS

Variable
Worst pain over past week 0.96 (0.91-1.02) 0.20
Age (unit=1 year) 0.98 (0.84-1.13) 0.79
CD4* T cells (unit = 100 cells/mm?) 1.00 (0.99-1.00) 0.08
Sex 0.84 (0.05-12.89) 0.90
Current or prior d-drug NRTI use 0.34 (0.02-5.18) 0.42

Total UENS score and worst pain over past week by VAS

Variable
Worst pain over last week 1.25(1.17-1.34) <0.001
Age (unit=1 year) 1.03 (0.87-1.23) 0.66
CD4* T cells (unit = 100 cells/mm?3) 0.99 (0.99-1.00) 0.62
Sex 0.10 (0.00-2.46) 0.15
Current or prior d-drug NRTI use 0.46 (0.01-11.07) 0.62

Cl=confidence interval, QSART=quantitative sudomotor axon reflex test, UENS=Utah Early Neuropathy Scale, VAS=visual analog scale,
NRTI=nucleoside reverse transcriptase inhibitor

a . . -, ) . S . . .
Data are exponential of regression coefficients (95% confidence interval), which indicates fold change in the outcome variable of interest by one
interquartile increase in the corresponding covariate.
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