http://mnj.ub.ac.id/

DOI: 10.21776/ub.mnj.2019.005.01.4
elSSN: 2442-5001 pISSN: 2407-6724
Accredited by DIKTI Decree No: 21/E/KPT/2018

RESEARCH ARTICLE OPEN ACCESS

MNJ (Malang Neurology Journal) Vol. 5, No. 1, January 2019

MALANG
NEUROLOGY
JOURNAL

MNJ

DIAGNOSTIC TEST OF POLYNEUROPATHY SCORE, 10-G
SEMMES WENSTEIN MONOFILAMENT (SWM) AND
VIBRATION PERCEPTION TRESHOLD (VPT)-
QUANTITATIVE SENSORY TESTING (QST) IN DISTAL
SENSORY POLYNEUROPATHY (DSP)-HUMAN
IMMUNODEFICIENCY VIRUS (HIV)

Bethasiwi Purbasari®, Shahdevi Nandar Kurniawan', Machlusil Husna', Didi Candradikusuma?, Harun Al-Rasyid®

Correspondence: bethasiwi@gmail.com

!Department of Neurology Faculty of Medicine Brawijaya University, Malang, Indonesia.
2Department of Internal Medicine Faculty of Medicine Brawijaya University, Malang, Indonesia.
3Department of Public Health Faculty of Medicine Brawijaya University, Malang, Indonesia.

Article History:

Received: September 22, 2017
Accepted: September 21, 2018
Published: January 1, 2019

Cite this as:

Purbasari B, Kurniawan SN,
Husna M, Candradikusuma D,
Al-Rasyid H. Diagnostic test of
polyneuropathy score, 10-g
semmes wenstein monofilament
(swm) and vibration perception
treshold (vpt)-quantitative
sensory testing (qst) in distal
sensory polyneuropathy (dsp)-
human immunodeficiency virus

(hiv). Malang Neurology Journal;

2019.5:21-29. DOI:
http://dx.doi.org/10.21776/ub.mnj
.2019.005.01.4

ABSTRACT

Background: HIV/AIDS is a worldwide pandemic. Peripheral neuropathy is the most common
neurologic complication with distal sensory polyneuropathy (HI\VV-DSP) as the most frequent form of
manifestation. HIV-DSP is one of the major causes of global pain morbidity and often undiagnosed
earlier, resulting in treatment given when HIV-DSP grade is already severe. Early detection is
imperative to prevent the progression of HIV-DSP and improve patient’s quality of life.
Polyneuropathy score, 10-g Semmes-Weinstein Monofilament (SWM) and vibration perception
threshold (VPT)-quantitative sensory testing (QST) are considered to be potential candidates for HIV-
DSP screening tool.

Objective: To measure the reability of Polyneuropathy Score, SWM and VPT- QST in diagnosing
HIV-DSP.

Methods: This research is a descriptive study with cross-sectional design. Research was conducted on
77 patients of HIV/AIDS outpatient clinic in RS Saiful Anwar (RSSA) during November 2016 - April
2017 (n = 77). Patients were screened for HIV-DSP by using polyneuropathy score, such as: Michigan
Neuropathy Screening Instrument (MNSI), Toronto Clinical Scoring Sysytem (TCSS), Brief
Peripheral Neuropathy Score (BPNS), SWM, and VPT-QST. Sensitivity, specificity, positive
predictive value and negative predictive value of BPNS, TCSS, MNSI, SWM and VPT-QST are
analyzed using cross tabulation. Area under receiver operating characteristic (ROC) curve analysis
was used to measure diagnostic accuracy of each tools. SPSS 19.0 was used for statistical analysis.
Results: TCSS had a sensitivity, specificity, positive predictive value, negative predictive value
positive likelihood ratio, negative likelihood ratio, and accuracy as much as: 70%, 97%, 97%, 74%,
23,33, 0,28 and 83%. The result of TCSS analysis using ROC showed that TCSS had excellent
diagnostic value with AUC (Area Under Curve) of 0.89 (95%CI 82%-96,5%). The AUC of BPNS
score, monofilamen and VPT-QST respectively: 0,469, 0,194, and 0,189.

Conclusion: The result of the HIV-DSP diagnostic test using TCSS score has the best value compared
to other tools.

Keywords: Distal Sensory Polyneuropathy HIV, TCSS, MNSI, BPNS, SWM, VPT-QST

Introduction

However, increased life expectancy from ARV therapy
leads to increased prevalence of peripheral neuropathy due

Human Immunodeficiency Virus (HIV) had become a
worldwide pandemic with global prevalence of 36.9 million
people living with HIV with two million new cases each
year.>? In 2009, an estimate of 186.000 people in Indonesia
is HIV positive.® Papua, Jakarta, and Bali are Indonesia’s
three Erovinces with the highest new HIV infection cases in
2011.

Peripheral neuropathy is one of the most commonly found
neurological complication in HIV infection yet frequently
remain undiagnosed, resulting in inadequate treatment.>"®

to longer duration of HIV infection and toxicity of ARV
medications on peripheral nerves.® From six HIV-
associated peripheral neuropathy clinical manifestation, the
most prevalent neurologic complication is distal sensory
polyneuropathy (HIV-DSP).?

Prevalence rate of HIV-DSP varied worldwide with
estimated range of 27%-57%, where 38%-90% HIV-DSP
patients experienced neuropathic pain.**'? HIV-DSP
neuropathic pain is frequently debilitating and adversely
impacting patients’ quality of life,*® also relatively difficult
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to treat.”* As a result, HIV-DSP become one of the major
causes of global pain morbidity. Early recognition of signs
and symptoms of HIV-DSP is imperative to prevent the
progression and to improve patients’ quality of life.
Unfortunately, HIVV-DSP frequently undiagnosed in early
stages, resulting in treatment provided when HIV-DSP
grade is already severe.®

Until today, there had been no gold standard diagnostic
testing for establishing HIV-DSP diagnosis."® Nerve
conduction velocity (NCV) test using
electroneuromyography (ENMG),*®*" quantitative sensory
test (QST), **° and intra epidermal nerve fiber (IENF)
density assessment?® had been heavily investigated and
proven to assist in HIV-DSP diagnosis. The aforementioned
tests are not feasibly conducted for early screening HIV-
DSP to all HIV patients due to the high cost and relatively
lengthy period of test. Thus, the need for a simple, easy,
effective, and efficient test to diagnose HIV-DSP in its
early stage.

Several diagnostic tests had been proposed as distal sensory
polyneuropathy early screening instrument in various cases
worldwide, such as Polyneuropathy Scoring using Brief
Peripheral Neuropathy Screen (BPNS),*%  Toronto
Clinical Scoring System® (TCSS), and Michigan
Neuropathy Screening Instrument (MNSI), %% also
monofilament examination using 10-g Semmes-Weinstein
Monofilament (SWM).® Meanwhile, DSP diagnostic
modality using easily-used diagnostic instrument such as
portable quantitative sensory testing (QST) had been
validated in numerous research studies.®® However, there
had been no research comparing the diagnostic reliability of
these screening instruments to EMNG in detecting HIV-
DSP.

The objective of this research is to determine the reliability
of HIV-associated distal sensory neuropathy (HIV-DSP)
diagnostic screening instruments, SWM, and VPT-QST
compared to NCV testing using ENMG in RSU Saiful
Anwar (RSSA) Malang.

Methods

Design

This research is designed as an observational research using
cross sectional method.

Location and Timing

This research was conducted in tropical infection clinic
Saiful Anwar General Hospital Malang from November
2016 to June 2017 upon receiving approval from Saiful
Anwar General Hospital Malang Ethical Committee.

Population and Sample

The participant of this research are patients meeting
inclusion and exclusion criteria, using purposive sampling.
Inclusion criteria for this research are patients with
confirmed HIV diagnosis based on the following 3 (three)
methods, Reagen SD Bioline HIV 1/ 2 3.0, Intec One Step
Anti-HIV (1&2), and Oncoprobe, patients with confirmed
DSP diagnosis based on clinical examination and ENMG,
aged between 18-64 years old, and gave informed consent
to participate in polyneuropathy scoring examination,
SWM, VPT-QST and ENMG. Exclusion criteria for this
research are patients with lower limbs defect, pregnant,
suffering  from chronic illness, suffering from

cardiovascular disease (hypertension, coronary disease, and
history of stroke), history of cancer and/or chemoteraphy,
history of alcohol consumption, history of tuberculosis
medication in the last 6 (six) months, history of diabetes,
contraindication  to  electrodiagnostic ~ examination,
neurological deficit, absence of peripheral artery disease
indicated by pulsation detection of a.dorsalis pedis, and
patients not giving informed consent to participate in
polyneuropathy scoring examination, SWM, VPT-QST and
ENMG.

Variable Definition
Brief Peripheral Neuropathy Screen (BPNS)

A DSP scoring tool consisted of 3 (three) main
components: symptoms experienced by patients, vibration
perception test using tuning fork, and achilles tendon reflex
testing. BPNS score 0=no DSP (normal), BPNS score 1-
3=mild DSP (grade 1), BPNS score 4-6=moderate DSP
(grade 2), BPNS score 7-10=severe DSP (grade 3).

Toronto Clinical Scoring System (TCSS)

A DSP scoring tool consisted of 3 (three) components,
symptom scores, reflex scores, and sensory test scores.
Score <5 no neuropathy, score 6-8=mild neuropathy, score
9-11=moderate neuropathy and score > 12 indicated severe
neuropathy.

Michigan Neuropathy Screening Instrument (MNSI)

A DSP scoring tool consisted of 2 (two) components,
symptoms experienced by patients and physical
examination by medical professional. MNSI score >9.5 (7
on questionnaire and 2.5 on physical examination)
indicated DSP.

10-g Semmes-Weinstein Monofilament (SWM)

A cutaneuos sensation evaluation using 5,07 gauge Semmes
Weinstein monofilament fiber (with 10 grams of force to
buckle) on 9 spots at plantar pedis and 1 spot at dorsum
pedis. Abnormal result defined by failure to detect pressure
in >4 sites.

Vibration perception treshold (VPT) - quantitative
sensory testing (QST)

A quantitative sensory testing to determine patient’s ability
to detect vibration perception treshold with predefined
intensity. The vibratory transducer was placed on the dorsal
surface of the great toe. The output is categorized according
to pre-programmed degree of abnormality, adjusted to
patient’s age. Normal range=8-12, abnormal range=0-7.

Confirmed HIV-DSP

Presence of polyneuropathy signs or symptoms started in
distal body parts, symmetrically appeared, and abnormality
in ENMG test.

HIV-DSP degree defined as follows: a. Mild: pinprick
diminished at the tip of the toes or vibration detected for 5-
10 seconds at the great toe. Moderate: pinprick diminished
to the ankles or vibration detected for <5 seconds at the
great toe. Severe: pinprick diminished past the ankles or no
vibration detected at the great toe. Electroneuromyography
test performed by testing the sural, median, and ulnar
sensory nerves and testing the tibialis posterior, peroneal,
median, and ulnar motor nerves. Test performed by
neurophysiology professional using Nihon
Kohden/Neuropack M1 MEB-9200 version 08.06
(copyright 1997-2007) at electrophysiology laboratory



RSSA Malang. To prevent bias, participants’ identity is
restricted during NCV test.

Procedure and Workflow

At the beginning stage of research, patients completed a
form containing required data for this research. Data
required including patients’ identity, short anamnesis to
obtain information on risk factors, duration of HIV,
duration of ARV teraphy, types of medication consumed,
associated comorbidities (hypertension, history of stroke,
coronary disease, metabolic syndrome), other neuropathy
risk factors (malnutrition, vitamin B12 deficiency, history
of cancer and/or chemoteraphy, history of alcohol
consumption, history of neurotoxic medications, and
history of peripheral nerve entrapment. Afterwards, vital
sign examination (blood pressure, pulse, and respiratory
rate), internal status examination, and neurological status
examination are performed. Subsquently, an examination to
eliminate peripheral neuropathy due to nerve entrapment by
performing provocative maneuvers, consisted of Lasegue,
Bragard, Sicard, Valsalva, Lhermitte, and Spurling.

The next step is to determine whether patients meeting the
inclusion criteria. Patients meeting the inclusion criteria
further eliminated using exclusion criteria. The remaining
patients that are willing to participate asked to fill out
informed consent form. Afterwards. HIVV-DSP signs and
symptoms clinical examination is performed. Upon
encountering abnormality, further procedure of neuropathy
scoring consisted of BPNS, TCSS, and MNSI is performed.
Upon completion, subsequent procedure of 10-g Semmes-
Weinstein Monofilament (SWM) using neuropen (Owen
Mumford, LTD) at plantar pedis and dorsum pedis and
vibration perception treshold (VPT) — quantitative sensory
testing (QST) using Nervecheck (Phi Med Europe S.L.
Barcelona, Spain) at distal lower extremity. Upon
completion of preceding DSP tests, nerve conduction
velocity test to confirm HIV-DSP diagnosis is performed
using electroneuromyography (Nihon Kohden/Neuropack
M1 MEB-9200 version 08.06). All tests performed by
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trained medical professional and the result of all test are
recorded and documented for further analysis.

Data Analysis

Data obtained in this research is statistically analyzed using
SPSS 19.0. Data analysis required are sensitivity,
specificity, positive predictive value and negative predictive
value of BPNS, TCSS, MNSI, SWM and VPT-QST
compared to NCV-ENMG using cross tabulation (2x2).
Under the curve receiver operating characteristic (ROC)
area analysis also performed to compare diagnostic
accuracy of each HIV-DSP diagnostic tool.

Results

Subject Characteristic

This research involved 77 patients meeting inclusion
criteria, not meeting exclusion criteria, and able to
participate throughout the whole research duration as
research subject. HIV-DSP prevalence were detected in
53% of the patients, with 21% mild neuropathy, 21%
moderate neuropathy and 11% severe neuropathy.
Percentage of HIV patients with no HIV-DSP based on
predetermined diagnosis criteria is 47%.

Basic profile of polyneuropathy HIV-DSP patients in this
research is shown in Table 1 below. Average patients age is
35.08 years old for normal group and 39.22 years old for
HIV-DSP group. Average time since HIV diagnosis is 1.92
years for normal group and 2.20 years for HIVV-DSP group.
Average duration of ARV teraphy is 1.60 years for normal
group and 1.82 years for HIV-DSP group. Average CD4
nadir count is 443 cellssmm® for normal group and 141,46
cells/mm?® for HIV-DSP group. Average current CD4 count
is 463,83 cells/mm? for normal group and 228,95 cells/mm®
for HIV-DSP group. Male-female proportion between two
groups are similar with 18:18 for normal group and 17:24
for group with HIV-DSP. Smoker and non-smoker patient
proportion varies between the two groups, with 2:34 for
normal group and 12:29 for group with HIV-DSP.

Table 1. Basic Profile of HIVV-DSP Patients Analysis Result.

Basic Data Normal (n=36) HIV- DSP (n=41)
Age (years) 35.08 +9.07 39.22 +10.79
HIV duration (years) 192 +2.18 220 £1.85
ARV therapy duration (years) 160 214 182 +1.80
Body Mass Index 20.90 +3.49 21.85 +4.23
CD4 Nadir (average+stdev) 443.00 +508.73 14146 +156.63
CD4 (averagetstdev) 463.83 *123.62 22895 +131.44
Sex (female, male) 18:18 17:24
Smoking (positive,negative) 2:34 12:29

HIV-DSP Result Using Polyneuropathy Diagnostic
Scoring, Monofilament and VPT-QST Test

HIV-DSP prevalence using BPNS score, MNSI score,
TCSS score, monofilament and VPT-QST test compared to

actual HIV-DSP are shown in Figure 1. The highest HIV-
DSP prevalence is from BPNS score at 76.62% while the
lowest is from MNSI score at 25.97%. HIV-DSP
prevalence using monofilament and VPT-QST is similar at
41.56% while TCSS score results at 38.96%.
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Fugure 1. HIV-DSP Prevalence Test Result Using BPNS Score,
Michigan Score (MNSI), TCSS Score, Monofilament (SWM) and
VPT-QST Test.

Cross tabulation of BPNS score, MNSI score, TCSS score,
Monofilament and VPT-QST Examination are shown in
Table 2. Based on the table, sensitivity value for BPNS is
100%, with 50% specificity, 69% positive predictive value,
100% negative predictive value, positive likelihood ratio of
2.0, negative likelihood ratio of 0, and 77% accuracy.
Meanwhile sensitivity value for MNSI is 46%, with 97%
specificity, 95% positive predictive value, 61% negative
predictive value, positive likelihood ratio of 15.3, negative
likelihood ratio of 0.03, and 70% accuracy. TCSS
sensitivity value is 70%, with 97% specificity, 97% positive
predictive value, 74% negative predictive value, positive
likelihood ratio of 23.33, negative likelihood ratio of 0.28,
and 83% accuracy. As for monofilament, sensitivity value
is 66%, with 86% specificity, 84% positive predictive
value, 69% negative predictive value, positive likelihood
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ratio of 7.1, negative likelihood ratio of 0.39, and 77%
accuracy. Lastly, sensitivity value for VPT-QST is 73%,
with 94% specificity, 94% positive predictive value, 76%
negative predictive value, positive likelihood ratio of 12.16,
negative likelihood ratio of 0.29, and 83% accuracy.
Table 2. Cross Tabulation of BPNS Score, MNSI Score, TCSS
Score, Monofilament and VPT-QST Test.

HIV-DSP Non HIV-DSP

BPNS Score

HIV-DSP 41 18 59

Non HIV-DSP 0 18 18
MNSI Score

HIV-DSP 19 1 20

Non HIV-DSP 22 35 57
TCSS score

HIV-DSP 29 1 30

Non HIV-DSP 12 35 47
SWM

HIV-DSP 27 5 32

Non HIV-DSP 14 31 45
VPT-QST

HIV-DSP 30 2 32

Non HIV-DSP 11 34 45

Diagnostic test result of BPNS Score, TCSS score,
Monofilament and VPT-QST using Receiver Operating
Curve (ROC) shown below in Figure 2. AUC value for
BPNS is 46.9%, TCSS is 89.3%, Monofilament is 19.4%
and VPT-QST is 18.9%. The expected AUC is 60%.
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Figure 2. ROC Analysis Result for BPNS Score (A), TCSS Score (B), Monofilament (C) and VPT-QST Test (D).

The overall comparison of DSP-HIV diagnostic test using
BPNS score, MNSI score, TCSS score, Monofilament and
VPT-QST test is presented in Table 3.

Table 3. Comparison of DSP-HIV Diagnostic Test Using BPNS
Score, MNSI Score, TCSS Score, Monofilament and VPT-QST

Test.
. . Sens Spec PPV NPV Acc AUC

Diagnostic
Tool

100%  50% 69% 100%  77% 46.9%
BPNS

46% 97% 95% 61% 70%
MNSI

70% 97% 97% 74% 83% 89.3%
TCSS

66% 86% 84% 69% 75% 19.4%
SWM

73% 94% 94% 76% 83% 18.9%
VPT-QST

Abbreviations: Sens: Sensitivity; Spec: Specificity; PPV: Positive
Predictive Value; NPV: Negative Predictive Value; Acc:
Accuracy; AUC: Area Under the Curve

Discussion

This research is conducted by performing HIV-DSP
screening on HIV patients treated in infection clinic RSU
Saiful Anwar Malang, with total sample of 77 patients.
Based on PNP criteria from AAN, AAEM and AAPM&R,
HIV-DSP prevalence were detected in 53% of the patients,
with 21% mild neuropathy, 21% moderate neuropathy and
11% severe neuropathy. Average patient age is 35.08 years
old for normal group and 39.22 years old for HIV-DSP
group, with no significant age difference between the two
groups. The average age of patients with HIVV-DSP in this
research is similar with other research where the average
age of patients with HIV-DSP is 31.81 years old for group
without neuropathy and 34.11 years old for group with
neuropathy.®*  Male-female proportion between the two

groups is similar with 18:18 for normal group and 17:24 for
group with HIV-DSP, it is generally consistent with other
research, where there were no significant difference in sex
percentage of HIV-DSP patients.*** Average years since
HIV diagnosis is 1.92 years for normal group and 2.20
years for HIV-DSP group. Research conducted by
Konchalard, et. al. shown average years since HIV
diagnosis is 3.2 years for normal group and 3.7 years for
group with HIV neuropathy, with no significant difference
between the two group.®® Body mass index for both group
is relatively similar, with 20.9 for normal group and 21.85
for HIV-DSP group, consistent with other research where
there is no significant BMI difference between neuropathy
group dan non-neuropathy HIV group.™

Average CD4 nadir count is 443 cellssmm3 for normal
group and 141.46 cellssmm3 for HIV-DSP group. The
result is relatively consistent with other research, where
CD4 nadir count is 256 cellssfmm3 for group without HIV
neuropathy and 96 cellss'mm3 for group with HIV
neuropathy, indicating significant CD4 nadir count
difference between two groups.® Average current CD4
count is 463.83 cellsYmm® for normal group and 228.95
cells/mm?® for HIV-DSP group. This result is also consistent
with other research, where significant current CD4 count
difference between group without HIV neuropathy and
group with HIV neuropathy is observed.**

This research screened HIV-DSP using BPNS score, MNSI
score, TCSS score, monofilament test using 10-g Semmes
Weinstein, and vibration perception using VPT-QST. HIV-
DSP prevalence comparison in this research using BPNS
score, MNSI score, TCSS score, monofilament test, and
VPT-QST test with gold standard of diagnosis criteria and
ENMG were as follows 76.62%, 25.97%, 38.96%, 41.56%,
41.56% and 53.25%. HIV-DSP prevalence using BPNS
score at 76.62% is relatively high compared to gold
standard. This result was possibly due to the high
sensitivity of this tool, thus patients with minimum clinical
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condition is classified in HI\VV-DSP group while the clinical
signs and ENMG test shown normal result.

This research shown the following values for BPNS score:
sensitivity is 100%, 50% specificity, 69% positive
predictive value, 100% negative predictive value, positive
likelihood ratio of 2.0, negative likelihood ratio of 0, and
77% accuracy. BPNS diagnostic result using Receiver
Operating Curve (ROC) shown Area Under Curve (AUC)
value of 0.469 (95%IK 33.22%-60.6%), sig value 0.639.
AUC value of 46.9% translated to where BPNS is used to
diagnose neuropathy in 100 HIV patients, 47 patients will
have confirmed diagnosis. Based on its confidence interval,
AUC value for BPNS in population ranged from 33.22% to
60.6%. From statistical perspective, the value is considered
as unsatisfactory. The result is relatively different from
other research where BPNS diagnostic values for HIV-DSP
were as follows: Sensitivity is 17-18%, 93-94% specificity,
10-37% positive predictive value, 84-96% negative
predictive value, positive likelihood ratio of 2.45-2.75,
negative likelihood ratio of 0.88-0.89, and 80-89%
accuracy. Meanwhile BPNS AUC from the research were at
0.553-0.554.% The different diagnostic test result were
possibly due to substantial difference in sample size. This
research sample size is 77 patients while research by
Cettomai, et. al., recorded sample size of 240 patients. The
significant sample size difference considered to be the
cause of BPNS diagnostic values for HIV-DSP result
difference.

For MNSI score, the values for HIV-DSP diagnostic test
are as follows: sensitivity is 46%, 97% specificity, 95%
positive predictive value, 61% negative predictive value,
positive likelihood ratio of 15.3, negative likelihood ratio of
0.03, and 70% accuracy. As of today, MNSI score had
never been utilized to diagnose HIV-DSP, and only used as
screening method for patients with polyneuropathy diabetes
mellitus (PNP-DM). Several research reported MNSI score
sensitivity value at 61%, 79% specificity, 55% positive
predictive value, and negative predictive value at 83%.%
The difference of diagnostic value were possibly due to
different sample size and different distal sensory
neuropathy examined.

The values for HIV-DSP diagnostic test for monofilament
test are as follows: sensitivity is 66%, 86% specificity, 84%
positive predictive value, 69% negative predictive value,
positive likelihood ratio of 7.1, negative likelihood ratio of
0.39, and 77% accuracy. Monofilament test diagnostic
result using Receiver Operating Curve (ROC) shown
unsatisfactory diagnostic value due to less than 50% line
curve value. The resulting Area Under Curve (AUC) value
is 0.194 (95%CIl 9.3%-29%), sig value 0.000. From
statistical ~perspective, the value is considered as
unsatisfactory. Monofilament test AUC value of 19.4%
translated to 19 confirmed neuropathy diagnosis in 100
HIV patients. Based on its confidence interval,
Monofilament AUC value in population ranged from 9.3%
to 29%. Hypothesis testing performed by comparing AUC
result with AUC value of 50%. The resulting Sig value of
<0,05 shown significant difference with AUC value of
50%. From clinical perspective, Monofilament AUC value
is unsatisfactory by not meeting the expected AUC value of
60%. The result is relatively similar with other research
where Monofilament HIV-DSP diagnostic values are as
follows: Sensitivity at 68%, 93% specificity, 68% positive

predictive value, 93% negative predictive value, positive
likelihood ratio of 10.18, negative likelihood ratio of 0.35,
89% accuracy. Meanwhile, AUC value for Monofilament
for the research is 0.813.% Cross tabulation diagnostic test
result shown similar result with other research but AUC
value using ROC shown relatively different result. ROC
shown relatively different result due to different
predetermined diagnostic Monofilament cut off value. In
this research, cut off is determined at 60%, while research
conducted by Cettomai, et. al., determined cut off at 90%.
The higher determined cut off value, the higher the
sensitivity but the lower the specificity.

The values for HIV-DSP diagnostic test for VPT-QST test
are as follows: sensitivity is 73%, 94% specificity, 94%
positive predictive value, 76% negative predictive value,
positive likelihood ratio of 12.16, negative likelihood ratio
of 0.29, and 83% accuracy. VPT-QST diagnostic result
using Receiver Operating Curve (ROC) shown
unsatisfactory diagnostic value for VPT-QST due to less
than 50% line curve value. The resulting Area Under Curve
(AUC) value from ROC method is 0,194 (95%CI 5.9%-
23.9%), sig value 0.000. From statistical perspective, the
value is considered as unsatisfactory. AUC value of 18.9%
translated to if VPT-QST used to diagnose neuropathy in
100 HIV patients, 19 patients will have confirmed
diagnosis. Based on its confidence interval, VPT-QST
AUC value in population ranged from 5.9% to 23.9%.
Hypothesis testing performed by comparing AUC result
with AUC value of 50%. The resulting Sig value of <0,05
shown significant difference with AUC value of 50%. From
clinical perspective, VPT-QST AUC value is unsatisfactory
by not meeting the expected AUC value of 60%. Cross
tabulation diagnostic test result shown similar result with
other research, where the result for VPT-QST HIV-DSP
diagnostic values are as follows: Sensitivity at 56%, 81%
specificity, 38% positive predictive value, 90% negative
predictive value, positive likelihood ratio of 2.91, negative
likelihood ratio of 0.54, and 76% accuracy. Meanwhile,
AUC value for QST-PVT for the research is 0.684.%
Different AUC value was possibly due to significant
difference in sample size and different characteristics of
research sample. The sample size for this research is 77
patients, while the sample size for research conducted by
Cettomai, et. al., was 238 patients. The sample size
difference is considered to be a major factor in VPT-QST
AUC result difference.

HIV-DSP diagnostic test result using TCSS score shown
highest accuracy compared to other tools. The values for
HIV-DSP diagnostic test for TCSS score are as follows:
sensitivity is 77%, 97% specificity, 97% positive predictive
value, 74% negative predictive value, positive likelihood
ratio of 23.33, negative likelihood ratio of 0.28, and 83%
accuracy. TCSS score analysis result shown excellent
diagnostic value due to higher than 50% line curve value.
The resulting Area Under Curve (AUC) value is 0.893
(95%CI 82%-96.5%), sig value 0.000. From statistical
perspective, the value is considered as satisfactory. AUC
value of 89.3% translated to if TCSS score utilized to
diagnose neuropathy in 100 HIV patients, 89 patients will
have confirmed diagnosis. Based on its confidence
interval, TCSS score AUC value in population ranged from
82% to 96.5%. Hypothesis testing performed by comparing
AUC result with AUC value of 50%. The resulting Sig



value of <0,05 shown significant difference with AUC
value of 50%. From clinical perspective, TCSS AUC value
is satisfactory by exceeding the expected AUC value of
60%. TCSS score diagnostic result is generally similar with
other research where TCSS score sensitivity and specificity
value for HIV-DSP is 79% with AUC value of 0,87.%

The relatively high positive predictive value and negative
predictive value from screening tools used in this research
shown that positive diagnostic result majorly resulted from
true positive data while negative diagnostic result majorly
resulted from true negative data. In this research, the
accuracy of neuropathy test score consisted of HIV-DSP
signs and symptoms such as TCSS is better in diagnosing
HIV-DSP compared to single modality test such as
Monofilament and vibration sensation test with VPT-QST.
Diagnostic test using Monofilament and vibration sensation
test with VPT-QST shown similar result. This result is
consistent with research conducted by Meijer et. al., where
test using tuning fork resulted in similar validity and
positive predictive value with Monofilament test, even
produced similar result with SWM test combined with
PNP-DM test score.***

TCSS shown the highest diagnostic value for HIV-DSP and
can be reliably used as DSP screening tool on HIV patients.

A follow up research with bigger sample size and more
specific sample criteria is needed to evaluate the value of
other diagnostic tools.

This research’s applicability is limited to HIV patients
similar to this research population setting and not
generalized to wider HIV patients population.

Conclusion

TCSS shown the highest diagnostic value for detecting
HIV-DSP compared to other tests. The highest accuracy
were shown by TCSS and VPT-QST at 83% and highest
AUC value shown by TCSS at 89.3%.
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