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Abstract

INTRODUCTION—Peripheral neuropathy is the most common neurological complication of
HIV but is widely under-diagnosed in resource-limited settings. We investigated the utility of
screening tools administered by non-physician health care workers (HCW) and quantitative
sensory testing (QST) administered by trained individuals for identification of moderate/severe
neuropathy.

METHODS—We enrolled 240 HIV-infected outpatients using two-stage cluster randomized
sampling. HCWs administered the several screening tools. Trained study staff performed QST.
Tools were validated against a clinical diagnosis of neuropathy.

RESULTS—Participants were 65% women, mean age 36.4 years, median CD4 324 cells/uL.
65% were taking antiretrovirals, and 18% had moderate/severe neuropathy. The screening tests
were 76% sensitive in diagnosing moderate/severe neuropathy with negative predictive values of
84-92%. QST was less sensitive but more specific.

DISCUSSION—Screening tests administered by HCW have excellent negative predictive values
and are promising tools for scale-up in resource-limited settings. QST shows promise for research
use.

Keywords

sensitivity and specificity; HIV; peripheral nervous system diseases; developing countries;
screening tools

Corresponding Author: Ana-Claire Meyer, MD, MSHS, Assistant Professor, Neurology, University of California, San Francisco,
Visiting Scientist, Center for Microbiology Research, Kenya Medical Research Institute, San Francisco General Hospital, 1001
Potrero Ave, 4M62, Box 0870, San Francisco, CA 94110, Phone: +1-415-206-6182, FAX: +1-415-476-3382,
meyerac@sfgh.ucsf.edu.

Ms. Caroline Kendi has nothing to disclose.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Cettomai et al. Page 2

INTRODUCTION

Peripheral neuropathy is the most common neurologic complication of HIV infection with
an estimated 35% prevalence in AIDS patients from high-income countries.1=3 Very few
studies of the prevalence of HIV-associated peripheral neuropathy in HIV outpatient care
settings using standardized assessments have been performed in resource-limited regions,
though these report prevalence rates of 49-76%.%° Basic neuropathy treatments are
available in resource-limited settings, including symptomatic treatment with amitriptyline,
discontinuing neurotoxic medications, and vitamin B6 and B12 supplementation. Thus,
accurate and timely diagnosis is critical to prevent serious morbidity.6 However, in high-
income countries, diagnosis typically requires evaluation by a specialist and sophisticated
technology, such as nerve conduction studies.’ In resource-limited settings without access to
specialized equipment and few neurologists, diagnosis is challenging, and, thus, peripheral
neuropathy remains widely under-recognized and under-treated.

Task-shifting, or the delegation of healthcare tasks to less specialized healthcare workers, is
advocated by the World Health Organization (WHO) and is common in many resource-
limited locations to enable scale-up of antiretroviral programs.8 A simple, low-cost, and
low-technology diagnostic tool for HIVV-associated peripheral neuropathy that can be
administered by non-physician healthcare workers (HCW) may improve diagnosis and
treatment of this condition.

Several screening tools to identify individuals with HIV-associated peripheral neuropathy
have been developed, including the Brief Peripheral Neuropathy Screen, the Subjective
Peripheral Neuropathy Screen (Subjective-PNS), and the Single Question Neuropathy
Screen.”9-11 Simple quantitative sensory testing (QST) methods which require minimal
training for administration, including the monofilament, Rydel-Seiffer graduated tuning
fork, and two-point discriminator, have also been used in the evaluation of peripheral
neuropathies caused by etiologies other than HIV.12-15 These tools have demonstrated high
diagnostic utility when administered by specialized physicians in high-income countries.

Our objectives were to investigate the diagnostic accuracy of: (1) neuropathy screening tools
administered by HCW and (2) QST administered by trained individuals for identification of
moderate/severe neuropathy in a resource-limited setting. We also sought to estimate the
prevalence and describe the risk factors for peripheral neuropathy in an HIV outpatient care
setting in sub-Saharan Africa.

MATERIALS AND METHODS

The Kenya Medical Research Institute National Ethical Review Committee and University
of California San Francisco Committee on Human Research approved this study. Written
informed consent was obtained from all participants.

SUBJECT SELECTION

Between February and July 2010, we enrolled 240 HIV infected adults over age 18 who
were obtaining care at 16 outpatient clinics supported by Family AIDS Care and Education
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Services (FACES) in Nyanza Province, Kenya. Exclusion criteria included: active
neurological infection, tumor, or other evolving process; physical deficit or severe medical
illness that would impair ability to participate in the evaluation; active intoxication with
alcohol or other substances; and inability to speak English, Kiswahili, or Dholuo (the
predominant local languages) well enough to complete study procedures.

Participants were selected using two-stage cluster sampling. Population-proportionate
sampling of clinics with replacement was used at the first stage to identify 30 clusters (16
clinics represented). At the second stage, random number tables were used to select 8
participants per cluster based on their order of arrival at the facility. Theoretically, this
method approximates a random sample of clinic visits without requiring weights.16

DIAGNOSTIC TOOL

We developed a novel diagnostic tool—the Neuropathy Severity Score (NSS)—which was
created by combining the Subjective Peripheral Neuropathy Screen with a functional status
assessment derived from the physical function scale from the Medical Outcomes Study Core
Survey Instrument.10.17 This was done to create a diagnostic tool which corresponded to
definitions of neuropathy in the Kenya National Guidelines and because we hypothesized
that assessing functional impairment would allow better differentiation between mild
neuropathy and moderate/severe disease.18 In addition, several items were added so that
scores from the following existing screening tools could be calculated: the Brief Peripheral
Neuropathy Screen, Subjective Peripheral Neuropathy Screen, and Single Question
Neuropathy Screen (Appendix 1, supplemental material, Figure 1).7:910.17 The Single
Question Neuropathy Screen is “Tingling, burning or numbness in feet or hands?”®

STUDY PROCEDURES

HCW providing routine clinical care to study participants at each study site administered the
diagnostic tool. Before administering the tool, each HCW received an approximately 15
minute one-to-one or small group training on tool administration (including ankle reflexes)
from a study staff member. In nearly all cases, administration of the diagnostic tool occurred
before any other study procedures. Both study staff and HCW were blinded to each other’s
assessments.

QST was typically performed after the neurological examination and by the study staff who
administered the gold standard examination. QST included monofilament, graduated tuning
fork, and two-point discrimination testing. Protocols and normative data were adapted from
prior research (Appendix 2, supplemental material). The order of test administration was
determined using a random number table. The examiner then rated each test subjectively as
reliable, questionable, or invalid at the conclusion of QST.

The diagnostic tool and QST were compared to a “gold standard” standardized clinical
assessment including a complete history and neurological exam which was performed by
study staff including: a neurologist (ACM) who evaluated n=103, a 3™ year neurology
resident who evaluated n=13, an internal medicine physician (JK) who evaluated n=29, or a
4™ year medical student (DC) who evaluated n=95. The neurologist conducted a half day
training on the neurological examination for JK and DC, observed each individual

Muscle Nerve. Author manuscript; available in PMC 2014 October 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Cettomai et al.

Page 4

conducting neurological examinations, and together they reviewed 30 individuals who
participated in a pilot study conducted by the same group.1® The senior neurology resident
was observed by the neurologist conducting neurological examinations but did not undergo
additional clinical training. She did however receive several hours of training on study
procedures and standardized approaches to grading neuropathy. Due to financial constraints
and the remote nature of many of our study sites, we were not able to have more than 1
study staff conduct a neurological examination, and thus we were unable to measure inter-
observer variability between the individuals conducting the gold standard examination. As a
proxy, we compared the prevalence of moderate-severe neuropathy as diagnosed by each of
these individuals.

The diagnosis and grading of neuropathy was based on this assessment. Peripheral
neuropathy was defined as the presence of at least 1 sign of neuropathy, either reduced
sensation to pinprick, reduced vibratory sensation, or reduced or absent ankle reflexes,
according to the AIDS Clinical Trials Group (ACTG) criteria.#20

We performed a sensitivity analysis using a second definition for neuropathy based on case
definitions proposed by the American Academy of Neurology, American Association of
Electrodiagnostic Medicine, and the American Academy of Physical Medicine and
Rehabilitation (AAN/AAEM/AAPMR).2! These criteria suggest that diagnosis of distal
symmetric polyneuropathy for field or epidemiologic studies conducted without nerve
conduction studies should include the following criteria: (1) neuropathic symptoms; (2)
decreased or absent ankle reflexes; (3) decreased distal sensation; and (4) presence or
absence of distal muscle weakness or atrophy. In our assessment we asked about the
following neuropathic symptoms: paresthesias, numbness, pain, or allodynia. We called
ankle reflexes decreased or absent if both ankle reflexes were graded as 1 or 0. We tested the
following sensory modalities: light touch, pinprick, temperature, vibration, and
proprioception. If abnormalities were observed in at least 1 modality, we graded sensation as
reduced.

Neuropathy was further classified as mild, moderate, or severe as follows: (1) mild
neuropathy: pinprick diminished in the toes or vibration perception 5-10 seconds at the
hallux; (2) moderate neuropathy: pinprick reduced to the ankles or vibration <5 seconds at
the hallux; (3) severe neuropathy: pinprick diminished above the ankles or vibration
perception absent at the hallux. Each participant also underwent a sociodemographic survey
and chart audit.

STATISTICAL ANALYSIS

The sample was dichotomized into those with no or mild peripheral neuropathy versus
moderate or severe neuropathy. T-tests and Fisher exact tests were used to compare key
clinical and demographic characteristics known to affect the development of peripheral
neuropathy between the 2 groups. Variables included: age; height; immune status (current
and nadir CD4, WHO stage); nutritional status (body mass index, food insecurity, mean
corpuscular volume as a proxy for vitamin B12 deficiency); exposure to neurotoxic
medications (stavudine and isoniazid); and other clinical co-morbidities which can lead to
neuropathy (alcohol use, liver or renal failure, syphilis infection).
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Diagnostic utilities of each test were determined using the clinician’s assessment of
neuropathy as the reference test. QST results rated as ‘invalid” were excluded from the
analysis. Sensitivity, specificity, predictive values, likelihood ratios, and accuracy were
calculated for each test. A kappa statistic was calculated to compare agreement between
ankle reflexes assessed by HCW administering the diagnostic tool and study staff
conducting the gold standard clinical assessment. Pearson correlation coefficients were
calculated to assess the relationship between each component of the diagnostic tool and the
diagnosis of moderate/severe neuropathy. Statistical analyses were performed using Stata
10.0 (StataCorp, College Station, Texas).

Study participants were young and predominantly female. Almost half the participants were
WHO disease stage 3 or 4, two-thirds had ever taken antiretroviral therapy, and median
CDA4+ T-cell count was 324 cells/uL (Table 1). Based on the gold standard assessment,
using ACTG criteria 71% (171/240) of participants had peripheral neuropathy, with 54%
(129) mild, 13% (31) moderate, and 5% (11) severe neuropathy. Using AAN/AAEM/
AAPMR criteria, 29% (70/240) of participants had peripheral neuropathy, with 12% mild
(29), 13% (30) moderate, and 5% (11) severe neuropathy. In general, the AAN/AAEM/
AAPMR criteria were more stringent. As compared to AAN/AAEM/AAPMR criteria, the
ACTG criteria identified 1 additional individual with severe neuropathy, 6 additional
individuals with moderate neuropathy, and 110 additional individuals with mild neuropathy.

When compared to those with no/mild neuropathy, participants with moderate/severe
neuropathy by ACTG criteria were significantly older, had been diagnosed with HIV for a
longer period of time, were more likely to be WHO stage 3 or 4, and were more likely to
have ever used or to have discontinued stavudine due to peripheral neuropathy (Table 1).
Alcohol use, elevated alanine aminotransferase and elevated creatinine were not
significantly different between the 2 groups (data not shown). Sensitivity analysis using
AAN/AAEM/AAPMR criteria demonstrated similar relationships (Appendix 3,
supplemental material).

The NSS-Total score, Subjective Peripheral Neuropathy Screen-Total and Maximum scores,
and Single Question Neuropathy Screen all had good sensitivity, and fair specificity in
diagnosing moderate/severe peripheral neuropathy with excellent negative predictive values
(Table 2). The Brief Peripheral Neuropathy Screen had the lowest sensitivity, but agreement
between ankle reflexes assessed by the HCW and those assessed by study staff was poor
(K=0.09). Typically, HCW rated ankle reflexes as normal when study staff rated them as
reduced or absent.

Monofilament examination had the highest diagnostic utility for moderate/severe neuropathy
of any modality tested with excellent specificity and positive likelihood ratio (Table 2).
Graduated tuning fork examination also had good utility, though the utility of two-point
discrimination was limited. The diagnostic utility of each test improved significantly when
the sample was dichotomized into no/mild/moderate neuropathy versus severe neuropathy
(Table 2). All 3 QST tests, the Subjective Peripheral Neuropathy Screen total score, and the
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Single Question Neuropathy Screen exhibited 100% sensitivity for severe neuropathy.
Monofilament additionally had high specificity and accuracy. Positive predictive values for
all tests were much lower due to the lower prevalence of severe neuropathy. Sensitivity
analysis using the AAN/AAEM/AAPMR criteria for moderate/severe neuropathy and severe
neuropathy did not demonstrate dramatic differences (Appendix 3).

DISCUSSION

Our study demonstrates that the Single Question Neuropathy Screen is an excellent
screening tool for the diagnosis of moderate/severe peripheral neuropathy when
administered by HCW. It has a negative predictive value of over 90%, suggesting that it
could be useful in a clinical setting to identify patients who should be more carefully
evaluated for more definitive diagnosis, withdrawal of neurotoxic medications, or possible
nutritional supplementation. Because the Single Question Neuropathy Screen requires
virtually no training and less than a minute to administer, it is feasible to implement in
resource-constrained clinical settings that have high patient volume and staff turnover. One
caution is that in our study, the Single Question Neuropathy Screen was actually
administered as 3 separate questions (Figure 1). Therefore, its performance may vary
slightly when administered as a single question. In addition, monofilament testing
demonstrated high negative predictive values and may hold promise for clinical settings
with additional resources or for research purposes.

Despite its simplicity, the diagnostic utility of the Single Question Neuropathy Screen in the
hands of an HCW is comparable to more complex screening tools in our population and has
demonstrated utility (96% sensitivity and 80% specificity) in another HIV-infected
population from Zambia.? The higher sensitivity and specificity in Zambia could be due to
several factors. First, the difference between the 2 studies may be due to the choice of gold
standards; the Zambian study used the Brief Peripheral Neuropathy Screen which includes
neuropathic symptoms in the definition of peripheral neuropathy, whereas our study used the
ACTG criteria for peripheral neuropathy which does not include neuropathic symptoms.
However, sensitivity analysis using the AAN/AAEM/AAPMR criteria, which includes
neuropathic symptoms, did not demonstrate substantial differences in utility. Second, in the
Zambian study the individual performing the Brief Peripheral Neuropathy Screen was not
blinded to the results of the Single Question Neuropathy Screen which may have led to bias.
Finally, the Single Question Neuropathy Screen is a subset of the items of the Brief
Peripheral Neuropathy Screen. Thus, these assessments are not completely independent and
may have led to incorporation bias.22:23

More complex screening tools did not result in marked improvements in utility. While
Subjective Peripheral Neuropathy Screen demonstrated slightly higher specificity than the
Single Question Neuropathy Screen, it takes longer to administer and requires more training.
The addition of a functional status assessment to our novel diagnostic tool — the NSS - did
not significantly improve the diagnostic utility over the Subjective Peripheral Neuropathy
Screen. This may be because very few participants, including those with moderate/severe
neuropathy, reported functional status limitations. Our population may have reported low
levels of functional impairment because: i) they had few limitations; ii) the questions did not
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adequately measure these limitations; or iii) cultural customs may have led to individuals
minimizing their limitations. This deserves further exploration.

The Brief Peripheral Neuropathy Screen is used commonly in large studies such as those run
by the AIDS Clinical Trial Groups.”?* It has also been used successfully by HCW in a
similar cohort in eastern Kenya after extensive practical training from a specialist.2
However, in our sample the Brief Peripheral Neuropathy Screen had the lowest sensitivity.
Several factors may have contributed to this disparity. First, a modified version of the Brief
Peripheral Neuropathy Screen was administered in this study. Vibratory testing was omitted,
because tuning forks are not commonly available in primary healthcare centers in Kenya and
thus would not be feasible for scale-up across our clinical setting. However, omission of
vibratory testing likely does not fully account for the low sensitivity as, in the initial
validation of the Brief Peripheral Neuropathy Screen, ankle jerks had much stronger
associations with neuropathy than vibration sense.’

Second, despite additional training in ankle reflex assessment and the provision of reflex
hammers if needed, there was poor agreement on ankle reflexes between HCW and study
staff. These results are in contrast to a study from eastern Kenya.2> In that study, HCW
received extensive one-on-one training in testing ankle reflexes by a specialist, were
provided additional time to practice ankle reflex testing on colleagues, and still reported that
assessing ankle reflexes was the most difficult portion of the Brief Peripheral Neuropathy
Screen. In our prior research, nurses and clinical officers who provide HIV outpatient care in
Kenya report discomfort diagnosing neurological conditions.2® Anecdotally, this is because
they receive little training in Neurology during their education due to scarce resources for
neurological care and teaching in Kenya, and there are only 10 neurologists in the entire
country.2’ Thus, the training need for HCW to reliably use screening tools is an important
consideration when choosing a screening tool for widespread implementation in resource-
limited settings.

Monofilament examination demonstrated the highest overall diagnostic utility and can be
performed in approximately 3 minutes. Although not previously tested in HIV-infected
populations, monofilament examinations have demonstrated diagnostic efficacy in diabetic
neuropathy to predict foot ulceration1®-28 and in leprosy to predict nerve involvement.2? In
addition, nurses have successfully administered the monofilament examination to assess
diabetic neuropathy in a similar setting in Tanzania.3% Furthermore, a review of 4 studies
comparing monofilament to nerve conduction studies found that sensitivities ranged from
57-93% and specificities from 75-100%.3! These findings suggest that the monofilament
may be useful in resource-constrained settings where a high level of diagnostic precision is
required.

Graduated tuning fork examination also performed well. In other studies, graduated tuning
fork examination has demonstrated good predictive values for foot ulceration in diabetes32
and could distinguish individuals with electrophysiologically confirmed polyneuropathy due
to diabetes or Waldenstrém macroglobulinemia.12:33 However, we anticipate that reliable
administration of the graduated tuning fork examination would likely require significant
training to be administered correctly by HCW. It may be useful in research settings, as it
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provides graded assessments of neuropathy, though prior to use in longitudinal studies
further testing of inter- and intra- rater reliability would be necessary.

Although two-point discrimination examination also performed well, 33 participants were
excluded from the analysis because of invalid results. Anecdotally, this test was difficult to
administer, and many participants had difficulty understanding and following directions for
this test. It was also the most time-consuming of all the methods tested, taking 5-7 minutes
to complete. Finally, prior research has also documented other limitations such as lower
sensitivity and poor reliability of repeated testing in the lower extremities. 34-39

The overall prevalence of moderate and severe neuropathy was considerable regardless of
the diagnostic criteria used (ACTG vs AAN/AAEM/AAPMR). However, the prevalence of
mild neuropathy was substantially higher using the ACTG criteria. The primary difference
between the 2 criteria is that the AAN/AAEM/AAPMR requires neuropathic symptoms
(numbness, paresthesias, pain) as well as 2 neurological signs, while the ACTG criteria
requires only 1 sign. The clinical significance of neurological signs of neuropathy in the
absence of symptoms is not clear.? Further longitudinal research and correlation with nerve
conduction studies will be important to determine which of these diagnostic criteria is more
clinically relevant for peripheral neuropathy in the setting of HIV in resource-limited
settings.

Nonetheless, these estimates of the prevalence of peripheral neuropathy were generally
comparable to previous studies from similar settings where prevalence ranged from 49% to
76%.%° The high prevalence of peripheral neuropathy may be in part because a high
proportion of participants were currently taking or had previously taken stavudine and/or
isoniazid, which have well-known neurotoxic effects.#1:42 A South African cohort of
individuals who had taken stavudine for more that 6 months demonstrated a peripheral
neuropathy prevalence rate of 57%.43 Many participants in our study had an elevated mean
corpuscular volume, which was used as a proxy for vitamin B12 deficiency. However, these
results may be difficult to interpret, as stavudine and zidovudine, 2 of the first-line
antiretroviral medications in Kenya, have both been shown to induce macrocytosis, and 59%
of participants with neuropathy in this study were currently on stavudine and/or
zidovudine.#4

Many established neuropathy risk factors were also found to be significantly associated with
moderate/severe neuropathy in this population, including age, WHO stage, and history of
stavudine use.434% In contrast to a recent Zambian study, poor nutrition, as measured by
food insecurity and BMI, did not appear to be a risk factor.> However, a recent study from
Thailand found no significant association between BMI and neuropathy.*6 Similarly, alcohol
use did not appear to be a risk factor in our cohort. This may be explained by under-
reporting; in our population, self-reported alcohol use was very low among study
participants, though prior research suggests that 28% of men and 7% of women presenting
to primary healthcare centers in Kenya have alcohol dependence.*

This study has several limitations. First, it was not possible to definitively identify other
etiologies of neuropathy due to resource limitations; instead we used a chart audit and
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survey. Second, we were not able to use an objective gold standard like epidermal nerve
fiber density or neurophysiological studies due to resource limitations.*® Although
imperfect, a standardized clinical assessment of neuropathy has been used widely in other
studies as a reference test.#29:48 Third, the experience and tool-specific training of the HCW
administering the diagnostic tool at each site varied. While each HCW received a brief one-
to-one or small group training by study staff on the day the tool was administered, some
HCW also attended a half day training session on the neurological exam given a few months
before study initiation.2® Regardless, these short training sessions were not enough to enable
reliable testing of the ankle reflexes, suggesting that screening tools which rely on
neurological examination are not likely the best choices for widespread implementation in
HIV outpatient care settings.

In general, the screening tools and QST that we tested in this study did not perform as well
as in our pilot study.® However, because our pilot study was so small (n=30) the confidence
intervals around the estimates of sensitivity and specificity, in most cases, overlap the
estimates presented here (data not shown). However, in the pilot study a neurologist
confirmed all the gold standard examinations, while in this study a variety of individuals
with different levels of training performed the gold standard examinations. We were unable
to calculate inter-observer agreement between our gold standard examinations because of
resource limitations and the fact that many of our study sites were quite remote. However,
there was no significant difference between prevalence estimates for moderate-severe
peripheral neuropathy as diagnosed by each of our examiners (X2:3.79; P=0.29).

Finally, the administration of QST had limitations. The individual administering QST was
not blinded to and typically performed the clinical assessment and diagnosis of neuropathy,
which may have resulted in bias. To minimize bias, diagnoses and QST scoring were based
on objective findings and explicit protocols. Finally, QST was nearly always performed after
the neurological examination and frequently at the end of the study protocol, so participant
fatigue could have resulted in additional variability in QST results.

In conclusion, neuropathy is a prevalent condition in resource-limited settings. Because
neuropathy can often be treated with symptom management, nutritional supplementation, or
modification of offending medication regimens, identification of individuals with
neuropathy is essential to improve long-term health outcomes for individuals living with
HIV-infection. Our results indicate that the Single Question Neuropathy Screen has
excellent sensitivity and negative predictive value for neuropathy when administered by
HCW in resource-constrained HIV outpatient clinical settings. Since it requires virtually no
training and less than a minute to administer, it could easily be implemented across sub-
Saharan Africa. Monofilament testing also shows promise for identifying peripheral
neuropathy in clinical settings with more resources or for research purposes. Accurate and
early diagnosis of neuropathy with these tools could prevent significant morbidity and lead
to improved quality of life of HIV-infected persons in resource-limited settings.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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HIV NEUROPATHY DIAGNOSTIC TOOL

PART A

present.

Please ask the patient to rate the current severity of each of the following
symptoms on a scale of 1 (mild) to 10 (most severe). Use (0 if the symptom is not

Right
(0 -10)

Left
(0-10)

Pain, aching or burning in the feet or legs

“Pins and needles™ in feet or legs

Numbness (lack of feeling in the feet or

legs)
IF all of the above are 0, skip to Part C
PART B
Does the numbness, pain, burning or tingling in your legs limit you in
these activities? If so, how much? (Tick the appropriate box.)
Yes, limited | Yes, limited [ No, not
alot a little limited at
all

Vigorous activities, such as lifting
heavy objects, participating in
football, farming, washing clothes

by hand, carrying water

Moderate activities, such as moving
a table, light household chores,
riding a bicycle, walking

Climbing one flight of stairs or a
small hill

Walking 50 meters (1/2 a football
| pitch)

PART C

Please check the patient’s ankle reflexes (i.e. ankle jerks).

0=absent 1=decreased 2=normal 3 =increased 4 =clonus

Right
©0-4)

Left
0-4)

Ankle reflexes

FIGURE 1.
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Diagnostic tool administered to study participants by non-physician healthcare workers.

Muscle Nerve. Author manuscript; available in PMC 2014 October 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duasnuely Joyny vd-HIN

Cettomai et al.

TABLE 1

Page 15

Summary of clinical characteristics and neuropathy risk factors of the study population and comparison by
neuropathy as diagnosed using ACTG criteria.

Overall (n=240) None/Mild (n=198) Moderate/Severe (n = 42) p
Age (years) [mean (SD)] 36.4 (10.5) 35.2(10.2) 42 (10.2) <0.001
Female [% (n)] 65% (157) 68% (135) 52% (22) 0.05
Height (cm) [mean (SD)] 165 (17) 164 (19) 168 (8) 0.15
IMMUNE STATUS
Most Recent CD4 [mean (SD)] 363 (243) 362 (254) 368 (189) 0.46
Nadir CD4 [mean (SD)] 252 (212) 261 (224) 209 (133) 0.35
WHO Stage 3/4 [% (n)] 46% (110) 42% (83) 66% (27) 0.006
Months since HIV diagnosis [mean (SD)] 21 (18) 19 (17) 30 (19) <0.001
NUTRITIONAL STATUS
Body Mass Index (BMI) [mean (SD)] 21.1(3.1) 21.1(3.2) 21.5(2.5) 0.34
Food Insecurity™ [% (n)] 8% (18) 6% (12) 14% (6) 0.07
Mcvt ever > 100 L [% (n)] 17% (40) 15% (29) 26% (11) 0.07
EXPOSURE TO NEUROTOXIC MEDICATIONS
History of Isoniazid Use [% (n)] 16% (38) 17% (33) 12% (5) 0.48
Current stavudine use [% (n)] 39% (94) 36% (72) 52% (22) 0.05
Ever on stavudine [% (n)] 48% (116) 41% (82) 81% (34) <0.001
Stavudine stopped due to neuropathy [% (n)] 7% (16) 4% (7) 21% (9) 0.02

*
Food insecurity defined as eating an average of 1 meal per day or having gone = 1 day without eating in the past one week.

TMCV — Mean Corpuscular Volume.
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