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Abstract

Background: In the mid-1990s, the development of combination antiretroviral therapy converted HIV infection into a chronic
condition, with newly diagnosed patients now living longer than the general population. HIV affects both the central and peripheral
nerve systems, resulting in a variety of clinical problems, including peripheral neuropathy, which is a common neurological
consequence. Despite this, there is a scarcity of data on the extent of peripheral sensory neuropathy and its underlying factors in
Ethiopia, necessitating this study. Objective: The primary goal of this study is to assess the degree of peripheral sensory neuropathy
and its related factors among HIV/AIDS clients on follow up at public health institutions in Northwest Ethiopia. Methodology:
Institution based cross-sectional study was conducted from November | to 30 December 2020 at selected south Gondar zone
public health institutions ART clinic. Multistage sampling technique was used to select the study participants. Standardized
Questioner adapted from other study was used to collect the data. Moreover, Brief Peripheral Neuropathy Screening tool (BPNS)
was used to assess peripheral sensory neuropathy. The data were entered with epi-data manager version 4.4 and analyzed using
STATA version 16. Result: A total of 555 adult PLWHIV agreed to participate in the study, resulting in a response rate of 96.8%.
The prevalence of Peripheral sensory neuropathy was 32.25, 95% CI (28.28, 36.26). The participant’s age, DM comorbidity, viral
load level, and disease clinical stage were all found to have a statistically significant association with peripheral sensory neuropathy.
Conclusion: Peripheral sensory neuropathy was incredibly common. Accordingly, peripheral sensory neuropathy was found
considerably associated with age, viral load level, stage of the disease, and DM comorbidity. It is vital to integrate routine peripheral
sensory neuropathy screening strategies for clients who are on ART follow up for prevention and early identification of the
problem.
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Introduction

The current global HIV prevalence is estimated to be over 34
million." HIV infection was changed from a high-mortality
illness to a chronic disease with the development of com-
bination antiretroviral treatment (cART) in the mid-1990s,
with newly diagnosed patients now living longer than the
general population.”

The central nervous system (CNS) and the peripheral
nervous system (PNS) are both affected by HIV-1 (PNS).
HIV infection of the nervous system causes a variety of
clinical problems, including peripheral neuropathy, which is a
common neurological consequence.

There are at least six clinical patterns of HIV-related
peripheral neuropathy. The most prevalent kind of periph-
eral neuropathy seen with chronic HIV infection or with
neurotoxic ART is distal sensory polyneuropathy (DSP),
which manifests as distal numbness and paresthesia’s, as well
as evidence of absent or reduced deep tendon reflexes. Exact
HIV-DSP’s etiology is uncertain. Macrophage activation and
pro-inflammatory cytokines are involved in the development
of neurological diseases and have been linked to HIV-DSPS§
immunopathogenesis. TNF-, IFN-, and IL-6, pro-inflammatory
cytokines, have been found in the dorsal root ganglia (DRG) of
HIV-positive patients, implying inflammation-mediated neuro-
nal injury.'?

Many disabling consequences associated with HIV in-
fection and antiretroviral therapy (ART) have recently come
to light. Antiretroviral toxic neuropathy (ATN) is the most
common antiretroviral therapy-related toxicity in Sub-
Saharan Africa, and HIV-associated sensory neuropathy
(HIV-SN) is one of those complications among people living
with HIV that is widely under-recognized and under-treated
in resource-constrained settings. About 30-67% of people
with advanced HIV illness are infected with HIV-DSP and
ATN. HIV-associated sensory polyneuropathy (HIV-SN) is a
distal symmetrical, primarily sensory polyneuropathy marked
by axonal degeneration in a “dying back” pattern.®

In various HIV-infected populations, the global estimate of
HIV-SN ranges from 1.73 to 69.4%. Between 27% and nearly
half of ambulatory HIV infected people have HIV-SN, and
38% to 90% of those with HIV-SN experienced pain.” The
prevalence of HIV-SN was found 42%,15.2%, and 8.6% in
Australia, Indonesia, and San Diego, USA, respectively.g'10

Studies conducted in resource-limited settings in Sub-
Saharan Africa found a range of estimations for the likeli-
hood of HIV-SN in ART patients, ranging from 30% to as
high as 64%, as well as treatment availability constraints in
these situations’. It has been found that the magnitude of HIV-

SN was 21%, 32.9%, 59% and 13% in Cameroon, Ethiopia,
Rwanda, and Uganda, respectively.”®'"-'?

There are few large systematic studies of neuropathy from
resource-constrained contexts, and the few that exist reveal
vastly disparate neuropathy rates, ranging from 4% in South
Africa to 59% in Rwanda. Two-thirds of HIV-SN are subclinical,
according to Skopel and associates who utilized a model that
included both clinical criteria (symptoms and evidence of neu-
ropathy) and electrophysiological investigations."?

Chronic neuropathic pain, loss of sensation, paresthesia,
foot ulcers, unemployment, poor patient adherence to ther-
apy, missed follow-ups, and poor quality of life are all fre-
quent symptoms of peripheral neuropathy. HIV-PN has a
significant social and economic impact. Patients with these
symptoms are at risk of losing feeling in their limbs since
neuropathy is a degenerative condition. On the other hand,
despite successful HAART, the existence of HIV-SN-related
neuropathic pain is associated with increased unemployment,
higher rates of depression, and more reliance in daily living
activities. As a result, painful HIV-SN is one of the leading
causes of morbidity and mortality worldwide'*

Because the majority of the world’s HIV1 patients live in
Sub-Saharan Africa, a better understanding of neuropathy
prevalence and risk factors is critical.

According to the WHO, almost 26 million people in Sub-
Saharan Africa possess HIV, accounting for 70% of the
world’s 37 million HIV1 patients.'> The burden of HIV-SN
has yet to be determined in Ethiopia, where adult HIV
prevalence is predicted to be 1.1%, or about 1.2 million
PLWHIV."' As a result, the goal of this study is to determine
the prevalence of HIV-SN and its underlying factors in HIV-
infected patients attending in ART clinics of south Gondar
zone public health institutions, North west Ethiopia.

Materials and Methods

Study area and Period

The research has been carried out in ART clinics of South
Gondar zone public health institutions. South Gondar zone is
one of the administrative zones in Amhara region, Ethiopia.
Debre Tabor town, 667 km north of Addis Ababa, is serving
as the zone’s administrative center. The zone is divided into
15 districts. There are eight public district hospitals and more
than 90 health centers in the zone, including DGH, serving a
population of 2.3 million people. More than 31 of those health
institutions offer comprehensive services, such as chronic
care follow-up for HIV/AIDS patients and other chronic
cases. An institution-based cross-sectional study design has
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been employed and data were collected from.November 1
to December 30, 2020.

Population and Eligibility Criteria

The source population was all HIV/AIDS patients enrolled in
health institutions in the South Gondar zone, ART clinic,
while our study populations were HIV/AIDS patients getting
care at ART clinics of selected health institutions in South
Gondar zone, and present during the data collection process.
Patients with HIV/AIDS who had a known current oppor-
tunistic infection, such as Tuberculosis (TB) or others,
neurological problems, renal failure, and hypothyroidism
were excluded from the study.

Sample size determination and sampling technique

The sample size for this investigation was calculated using the
single population proportion formula, which assumed a prev-
alence of peripheral neuropathy as 34.6% based on previous
research,'® 95% confidence interval, and a 5% margin of error

N = (Za/2)2xp(l —p)
dZ

where N = sample size requireda = the level of significance
(5%)Za/2 = the value of Z (the standard normal distribution
value) at the level of significance chosenp = proportion of
HIV/AIDS patients with peripheral sensory neuropathy
(34.6%) d = Margin of error = 0.05
(1.96)2 x (0.346 x 0.654)

_ — 347
1 (0.05)2

We used a design effect of 1.5, and adding a 10% non-
response rate, the final sample size was 573. The participants
for the study were chosen using a multi-stage sampling
technique. A total of 11,147 HIV/AIDS patients were
registered for follow-up at ART clinics in South Gondar
zone public institutions (31 health institutions) throughout
the data collection period. Using a simple random sampling
procedure, five districts were selected from the 15 districts in
the zone to obtain the requisite sample size (573) from the
source population. Subsequently, five health institutions
(one from each district) were chosen by lottery, and the
sample size was proportionally allotted to each health in-
stitution depending on the size of the population served (in
this case, the number of registered HIV/AIDS patients at-
tending follow up). Finally, using the patient’s MRN ob-
tained from the registration, a simple random sample
technique was used to choose participants for the study, and
patients with their MRN selected were studied. Patients who
were missing on the day of their visit were tolerated for
3 days after their appointment date in order to be included in
the study. Those who did not comply after the three dates
were classified as non-respondents.

Data collection procedure

A semi-structured questionnaire, which was adapted from
previous practices, was delivered by an interviewer to collect
the data. The tool comprised phenotypic data such as weight,
height, waist size, hip circumference, and blood pressure, as
well as sociodemographic characteristics of research partic-
ipants, and medical record reviews. The Brief Peripheral
Neuropathy Screening instrument (BPNS) was used to assess
HIV-associated peripheral neuropathy (HIV-SN) after being
translated into the local dialect (Ambharic version).

Participants were sat with a cuff inserted on their left arm
at the level of the heart while their blood pressure was
monitored using an adult-sized sphygmomanometer. Brief
Peripheral Neuropathy Screening instument (BPNS) is a
standardized and an established tool for assessing HIV-
related peripheral neuropathy. The BPNS tool evaluates
PN-related subjective and objective data. This instrument was
used in its standardized version, which is simple to use,
practical, and adds less than 5 minutes to the clinical eval-
uation of HIV patients during follow-up in busy outpatient
clinics.

For each leg, patients were asked to score the existence and
severity of symptoms on a scale of 1 (mild) to 10 (severe).
Pain, aching, or burning in the feet and/or legs; “pins and
needles” in the feet and/or legs; and numbness in the feet and/
or legs were among the symptoms. The highest of the six
scores (three for each leg) will be converted to a subjective
grade of peripheral neuropathy. To be classified as > 1,
symptoms did not have to be bilateral. The BPNS comprised
objective findings such as loss of vibration perception and
aberrant ankle-deep tendon reflexes.

A 128-Hz tuning fork was struck maximally and applied to
each foot’s great toe distal interphalangeal joint to assess vi-
bration perception. A vibration sense was classified as normal if
it lasted more than 10 s, mild loss if it lasted 6-10 s, moderate
loss if it lasted less than or equal to 5 s, and severe loss if no
feeling of vibration. ankle reflexes were classified as either
absent, hypoactive, normal, hyperactive, and clonus.”!117.

Twenty data collectors from chronic follow up staff and
one supervisor for each institution was recruited and then
trained by the principal investigator. Three days before data
collection, the questionnaire was pre-tested on 5% of study
participants with similar socio-cultural characteristics at one
health center, where the actual data were not collected, to
ensure its reliability, wording, and to eliminate language
barriers and contextual variations on the semi structured
questionnaire.

Operational/Term definitions

Peripheral Neuropathy: A subjective neuropathy grade of
greater than 0 with at least one bilateral objective result. Normal
Vibration sense: A vibration felt by a patient for more than 10 s.
Normal deep tendon reflex: is defined as a reflex graded as 2+.
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Data analysis procedure

The data collected were validated for correctness, and coded
before being entered into Epi data management version 4.4
and then exported to STATA 16 for summary and analysis.
For the descriptive analysis of data; frequencies, mean/
median, and proportions were used. The association be-
tween the primary outcome measure and the explanatory
variable was investigated using a binary logistic regression
model. After bivariable logistic regression, variables with a p <
0.25 were incorporated into a multivariable logistic regression to
determine each explanatory variable’s independent contribution.
To analyze the association between different variables and the
outcome variable, adjusted odds ratios and their corresponding
95% confidence intervals were presented, with p <0.05 deemed
substantially associated with PSN.

Data Quality management

For the HIV-SN assessment, a validated questionnaire from
earlier studies was used, with minor local changes. The goal
of'the study, interview and measuring methodologies (weight,
height, waist circumference, and blood pressure measure-
ment), and ethical considerations during data collection were
all discussed in a 2-day training session for data collectors.
The questionnaire was translated into Amharic and then
retranslated into English by another individual for consis-
tency, and it was examined daily by the supervisors and main
investigator for accuracy, consistency, and completeness,
with the required corrective actions made as needed. Pretest
was done on 5% of the participants in other health institutions
where actual data were not collected.

Result

A total of 555 adult PLWHIV agreed to participate in the
study, resulting in a response rate of 96.8%. The majority of
the respondents were women, with 297 (53.51%) being
female. The participants’ average age (n = 555) was 42.8
(SD =£13) years. Almost a quarter 359 (64.68%) of them
were urban residents, while 157 (28.29) of them had ed-
ucational status beyond diploma. Almost a quarter 144
(25.95%) of them were married, 107 (19.8%) were gov-
ernmental employees, and 362 (65.6%) were Orthodox
Christian (Table 1).

Association between Sociodemographic
characteristics and peripheral sensory neuropathy

Binary logistic regression was used to explore the association
between peripheral sensory neuropathy and the individuals’
sociodemographic variables. The participant’s age, sex, oc-
cupation, marital status, and monthly income were all sug-
gested to be associated to peripheral sensory neuropathy.
Among the participants, 258 (7.7%) of them were males and

Table 1. Socio demographic characteristics of HIV/AIDS clients,
South Gondar zone public health institutions, Ethiopia, 2020
(n = 555).

Characteristics Category Frequency  Percent
Age 18-35 250 45.05
36-55 224 40.36
Above 56 8l 14.59
Sex Female 297 53.51
Male 258 46.49
Educational status ~ <grade 8 157 28.29
Grade 9-12 235 42.34
Diploma and above 163 29.37
Marital status Single 163 29.37
Married 144 25.95
Divorced 176 31.71
Widowed 72 12.97
Occupation Gov’'t employed 107 19.28
Private 112 20.18
Merchant 193 74.23
Farmer 65 11.71
House wife 22 3.96
Daily laborer 56 10.09
Monthly income <1500 335 60.36
1500-3000 I 20
>3000 109 19.64
Residence Urban 359 64.68
Rural 196 35.32

165 (4.3%) of them had peripheral sensory neuropathy in
binary logistic regression analysis [COR = 1.38,95% CI
(0.96,1.97) p = 0.001] (Table 2).

Prevalence of Peripheral Neuropathy

The magnitude of peripheral sensory neuropathy was 32.25,
95% CI (28.28, 36.26). Peripheral neuropathy using symp-
tom report was observed among 276 (49.73%) of the par-
ticipants. On objective findings, peripheral sensory
neuropathy was observed among 331 (59.64%) of the par-
ticipants (Figure 1).

Clinical Characteristics of the Participants

The mean tenure of sickness from diagnosis was 5.48 years
(SD =+ 7.04), with 256 (46.13%) of the individuals having
been sick for longer than 5 years. In addition, according to
WHO clinical staging, 276 (49.73%) and 54 (9.73%) of the
respondents were in clinical stages I and IV, respectively.
Furthermore, around 20% and 54.95% of the patients, their
most recent CD4 count (within 3 months of the data col-
lection period) was larger than 500 cells/l and 200-350 cells/I,
respectively. In 7.75% of the participants, co-morbid DM was
observed.

The participants’ plasma viral load status revealed that 58
(10.45%) of them had undetectable viral replication (less than
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Table 2. Association between peripheral neuropathy and sociodemographic characteristics of the participant in South Gondar Zone public

health institutions, 2020, Ethiopia.

Peripheral sensory neuropathy

Bi-variable Logistic Regression

Total
Variable Yes (179) No (376) n (555) P value COR (95% ClI)
Age category
18-35 164 86 250 1.0
36-55 164 60 224 0.07* 0.6 (0.4,1.03)
>56 48 33 8l 0.30 1.3 (0.78,2.19)
Sex
male 165 93 258 0.075 1.38 (0.96,1.97)
Female 211 86 297 1.0
Educational status
<grade 8 120 37 157 0.23* 0.7 (04,1.2)
Grade 9-12 141 94 235 0.03* 1.5 (1.04,2.44)
Diploma and above 15 48 163 1.0
Occupation
Gov’'t employ 94 13 107 1.0
Private 68 44 12 0.00 4.6 (2.3,9.3)
Merchant 15 78 193 0.00 4.9 (2.5,9.5)
Farmer 36 29 65 0.00 5.1 (2.3,11.0)
Housewife 16 6 22 0.45 1.6 (0.47,5.49)
Daily laborer 43 13 56 0.07 2.2 (0.3,5.1)
Marital status
Married 102 42 144 1.0
Single 99 64 163 0.06* 1.5 (0.9,2.5)
Divorced 124 52 176 0.07 1.0 (0.6,1.6)
Widowed 51 21 72 I* I (0.5,1.8)
Monthly income
<1500 228 107 335 0.05* 0.64 (0.4,1.0)
1500-3000 85 26 Il 0.00%* 0.41 (0.2,0.75)
>3000 63 46 109 1.0
Residency
Urban 247 112 359 0.47 (0.87)0.6,1.26
Rural 129 67 196 1.0

COR = Crude Odds Ratio, *p < 0.25.

50 copies/ul of blood), while 329 (59.28%) had viral load
between 50 and 1000 copies/ul (Table 3).

Association between Clinical Characteristics of the
Participants and Peripheral Sensory Neuropathy

Association between peripheral sensory neuropathy and
clinical factors of HIV/AIDS were assessed using binary
logistic regression. Among the variables; co-morbid DM,
duration of the disease since diagnosis, clinical stage of the
disease, CD4 cell count and plasma viral load level had been
found associated with peripheral sensory neuropathy. In bi-
nary logistic regression analysis, 43 (7.7%) of the partcipants
had co-morbid DM, while 24 (4.3%) of them had peripheral
sensory neuropathy [COR = 2.9, 95% CI, (1.5,5.4), p =
0.001] (Table 4).

In the multivariable analysis for backward logistic re-
gression, all variables with a p value less than 0.25 in the

bivariate analysis were included. In the final model, five
variables from the total variables included in the multivari-
able logistic regression model exhibited statistically signifi-
cant association at the level of p value 0.05. The Hosmer and
Lemeshow test was 23%, indicating that the model was fit and
five of the 11 variables were substantially associated, ac-
cording to the model summary. Accordingly, the study
participants’ age, viral load level, clinical stage of the disease,
monthly income, and occupation were all found to have a
statistically significant association with peripheral sensory
neuropathy. Furthermore, participants in greater than 55-
years age group were three times more likely than those in
the 18—35-years age group to have peripheral sensory neu-
ropathy [AOR = 3.2,95% CI (2.4,4.2), p = 0.001]. Partici-
pants with DM comorbidity were found to be approximately
four times more likely than those without DM comorbidity to
develop peripheral sensory neuropathy (AOR= 3.65, 95% CI
(1.7,7.9), p =0.001). Clients with viral loads larger than 1000
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Figure 1. A pie chart showing the magnitude of peripheral sensory
neuropathy among HIV/AIDS clients receiving care at public
health institutions, Northwest Ethiopia, 2020. Peripheral Sensory.

copies/ul and between 50 and 1000 copies/ul were found to
suffer peripheral sensory neuropathy in comparison to viral
loads less than 50 copies/ul. Participants with a viral load of
more than 1000 copies/ul were nearly four times more likely
to develop peripheral sensory neuropathy than those with a
viral load of less than 50 copies/ul [AOR = 4.2,95% CI
(2.1,7.3), p 0.0001], while those with a viral load of 50-1000
copies/ul were nearly four times more likely to develop
peripheral sensory neuropathy than those with a viral load of
less than 50 copies/ul [AOR = 2.2,95% CI(1.2,6.7) p <
0.0001]. The stage of the disease, on the other hand, was
revealed to be substantially associated to peripheral sensory
neuropathy. Participants in stage IV of the disease were 6
times more likely than those in stage I to have peripheral
sensory neuropathy (AOR = 6.5, 95% CI(2.5, 7.8), p =
0.018). (Table 5).

Discussion

In the ART era, Human Immune Deficiency Virus (HIV) has
evolved from a deadly sickness to a chronic condition, and
people living with HIV are now living longer. However,
living with HIV and using ART has its drawbacks, one of
which is PN, which is disabling. Because of the consequences
on PLHIV’s quality of life, HIV-associated neuropathy is
identified as a cause of morbidity."®

Damage to nerves in the peripheral nervous system, the
network of connections that transmit nerve impulses from the
central nervous system (brain and spinal cord) to the rest of
the body,"” causes peripheral neuropathy. The prevalence of
PSN and its associated factors among HIV/AIDS patients in

North West Ethiopia were investigated in this study. In this study,
the prevalence of peripheral sensory neuropathy was 32.25%,
95% CI (28.28, 36.26). The extent of PSN in this study is
comparable with previous research in Cameroon (28%), Kenya
(36%), and Jimma, Ethiopia (34.6%).%° The results of this study,
however, were lower than those of a Rwandan study (59%),'
Nigeria (42.5%),”> Zimbabwe (44%),”> and Brazil (69.4%).**
The discrepancy could be due to differences in the peripheral
neuropathy assessment tool, unexplained environmental factors,
or sample size. The prevalence in our study, on the other hand, is
higher than in earlier investigations in Cameroon (21%),"* South
Africa (13%)," and Tanzania (20.9%).% The significant sample
size disparities, the inclusion criteria used, and the type of ART
regimen provided to the study cohorts could all contribute to
these differences. Comorbid diabetes is associated to peripheral
sensory neuropathy in this study. This is because nerves in
extremities and other regions of the body are damaged by
chronically high blood sugar levels. Furthermore, while the exact
etiology of nerve damage in diabetes is unknown, it is likely to
be the outcome of poorly regulated blood sugar over time.

Furthermore, researchers discovered a statistically signifi-
cant association between peripheral neuropathy and late-stage
HIV/AIDS, male sex, and higher viral load. Peripheral sensory
neuropathy was found to be considerably related with late-
stage HIV/AIDS. Participants in stages IV (AOR = 6.5, 95%
CI(2.5,7.8), p=0.018) and IIl (AOR =2.8, 95% CI, (1.3,4.6)
6.5 (2.5, 7.8), p = 0.015) of the disease were approximately 6
and 3 times more likely to develop peripheral sensory neu-
ropathy, respectively, than those in stage I.

Gender was also discovered to be one of the determinants
of peripheral sensory neuropathy. Males were four times more
likely than females to have peripheral neuropathy (AOR =
3.9,95% CI (1.5,9.8), p =0.004). This is in contrast to previous
research in South Africa,?® Kenya,27 and rural South Africa,”®
which found that women were more affected by PN devel-
opment, albeit this does not necessarily imply that women are
more prone to PN development. A plausible explanation for
this finding is women’s more cautious health-care seeking
behavior when faced with disease, which accounts for a greater
detection rate in women. Furthermore, a high viral load level
was related with peripheral sensory neuropathy, with partici-
pants with viral load levels greater than 1000 being four times
more likely to develop the disease (AOR = 4.2,95% CI
(2.1,7.3), p < 0.001).

In this study, older age was associated to peripheral sensory
neuropathy. This result is consistent with earlier research from
the United States,?® Nigeria,”® and Rwanda. As one probable
explanation, aging increases vulnerability to neuronal toxicity;
on the other hand, the HIV population’s median age is rapidly
increasing due to continually improved management of in-
fected persons in Sub-Sahara Africa, and the prevalence of PN
too is rapidly increasing. This can also be explained by the fact
that peripheral nerves are known to become more sensitive
with age as a result of continual metabolic stress and toxic
substance exposure due to their length and size.
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Table 3. Clinical parameters of HIV/AIDS clients, South Gondar zone, Northwest Ethiopia, 2020 (n = 555).

Clinical factors Category Frequency Percent (%)
Co morbid HT Yes 74 13.33
No 481 86.67
Co morbid DM Yes 43 7.75
No 512 92.25
Duration of illness since diagnosis (yr.) <2 72 12.97
2-5 227 40.9
>5 256 46.13
Current (most recent) CD4 count (cell/dl) <200 55 9.91
200-350 305 54.95
351-500 84 15.14
>500 11 20
Viral load (copies/ul) <50 58 10.45
50-1000 329 59.28
>1000 168 30.27
Clinical stage of the disease (WHO) Stage | 276 49.73
Stage Il 115 20.72
Stage IlI 110 19.82
Stage IV 54 9.73

Table 4. Association between peripheral neuropathy and HIV/AIDS clinical factors in South Gondar Zone public health institutions, 2020,

Ethiopia.
Peripheral sensory neuropathy Bivariable logistic regression
Variable Yes (n = 179) No (n = 376) Total (n = 555) p value COR (95% ClI)
Presence of co morbid DM
Yes 24 19 43 0.001 2.9 (1.55.4)
No 155 357 512 1.0
Duration of disease
<2 28 44 72 1.0
2-5 67 160 227 0.13* 0.6 (0.38,1.14)
>5 84 172 256 0.33 0.7 (0.4,1.3)
Current CD4 count
<200 23 32 55 0.08* 0.59 (0.3,1.06)
201-350 91 214 305 0.02* 0.3 (0.14.0.65)
351-500 15 69 84 0.69* 1.1 (0.6,2.2)
>500 50 6l 11 1.0
Viral load(copies/ul)
<50 6 52 58 1.0
50-1000 100 229 329 0.009* 1.6 (1.1,2.8)
>1000 73 95 168 0.000* 2.04 (1.01,4.02)
Comorbid HTN
Yes 22 52 74 0.62 0.87 (0.5,1.4)
No 157 324 481 1.0
Stage of the disease
Stage | 95 181 276 1.0
Stage || 36 79 115 0.55* 1.15 (0.72,1.83)
Stage Il 30 80 110 0.82* 1.46 (0.46,2.46)
Stage IV 18 36 54 0.79* 1.7 (0.55,2.2)

HTN = Hypertension, DM = Diabetes Mellitus, HAART = Highly Active Anti-Retroviral Therapy * p value < 0.25.
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Table 5. Final model (Multivariable logistic regression analysis) for predictor variables independently associated with peripheral sensory
neuropathy at South Gondar zone public health institutions, Northwest Ethiopia, 2020 (n = 555).

Peripheral neuropathy

Multivariable logistic regression

Total
Variable Yes (n = 179) No (n = 376) 555 COR (95% Cl) AOR p Value
Age category
18-35 164 86 250 1.0 1.0
36-55 164 60 224 0.6 (0.4,1.03) 1.7 (1.2,2.9) 0.003**
>56 48 33 8l 1.3 (0.78,2.19) 32 (2442) 0.001%*
Sex
Male 165 93 258 1.38 (0.96,1.97) 3.9 (1.5,9.8) 0.004**
Female 211 86 297 1.0 1.0
Disease stage
Stage | 95 181 276 1.0 1.0
Stage Il 36 79 5 1.15 (0.72,1.83) 0.65 (0.22,1.9) 0.46
Stage llI 30 80 110 1.46 (0.46,2.46) 2.8 (1.3,4.6) 0.015
Stage IV 18 36 54 1.7 (0.55,2.2) 6.5 (2.5, 7.8) 0.018
Comorbid DM
Yes 24 19 43 2.9 (1.5,5.4) 3.65 (1.7,7.9) 0.00[%**
No 155 357 512 1.0 1.0
Occupation
Gov't employee 94 13 107 1.0 1.0
Private 68 44 12 4.6 (2.39.3) 0.3 (0.07,1.2) 0.07
Merchant 115 78 193 4.9 (2.5,9.5) 2.6 (0.7,6) 0.24
Farmer 36 29 65 5.1 (2.3,11.0) 1.65 (0.5,7.5.5) 0.43
Housewife 16 6 22 1.6 (0.47,5.49) 0.5 (0.1,2.1) 0.56
Daily laborer 43 13 56 2.2 (0.3,5.1) 0.48 (0.06,3.7) 0.48
Monthly income
<1500 228 107 335 0.64 (0.4,1.0) 0.27 (0.08,0.88) 0.31
1500-3000 85 26 Il 0.41 (0.2,0.75) 0.16 (0.05,0.55) 0.25
>3000 63 46 109 1.0 1.0
Viral load/ul
<50 6 52 58 1.0 1.0
50-1000 100 229 329 1.6 (1.1,2.8) 3.8 (1.2,6.7) 0.00%#*
>1000 73 95 168 2.04 (1.01,4.02) 42 (2.1,7.3) 0.000**

AOR = Adjusted Odds Ratio, COR = Crude Odds Ratio, DM = Diabetes Mellitus, ** p value < 0.05.

More research with a big sample size representative of
clients at a national level, as well as advanced investigation
technologies, will be required to fill in the gaps concerning
the reason for the correlation of distinct characteristics with
sensory neuropathy in this study.

Limitation of the Study

The study addresses the magnitude of peripheral sensory
neuropathy among HIV/AIDS clients in North west Ethiopia
which had not been studied before in the study area. Various
elements that will have a role in the development of pe-
ripheral sensory neuropathy are also identified in the study.
Despite this, the results of this study had the following
limitations: first, the design was cross sectional in nature.
Second, it was good if additional tool was used to assess
motor peripheral neuropathy.

Conclusion

In this study, 32.25% of HIV/AIDS clients attending at
South Gondar public health institutions ART clinic had been
found to have a risk for peripheral sensory neuropathy. The
independent predictors of peripheral sensory neuropathy
among HIV/AIDS clients were advanced age, plasma viral
load, sex, and clinical stage of the disease. This study was
conducted with the goal of providing information on the
severity of peripheral sensory neuropathy and associated
factors among HIV/AIDS patients to aid in the development
of diagnosis and management strategies, with a special focus
on risk factor prevention. Health practitioners should im-
plement and apply peripheral sensory neuropathy screening
protocols on a regular basis to check peripheral sensory
neuropathy in all HIV/AIDS patients, with a special focus
on those in the late stages of the disease, the elderly, and
those with a high plasma viral load.
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