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Abstract

Background: This structured abstract provides a summary of the literature review conducted to
investigate the prevalence of the neuropathic component in post-COVID pain symptoms among
previously hospitalized COVID-19 survivors.

Methods: A comprehensive literature search was conducted using electronic databases, including
PubMed, Google Scholar, and relevant medical journals. Studies focusing on the neuropathic
component in post-COVID pain symptoms among COVID-19 survivors were included in the review.
Data extraction and analysis were performed to identify common themes and research gaps.

Results: The literature review revealed a limited number of studies specifically examining the
prevalence, characteristics, and management of neuropathic pain in post-COVID patients. The
available literature mainly focused on the acute phase and immediate complications of COVID-19,
overlooking the long-term consequences, including chronic pain. The absence of standardized
assessment tools specific to neuropathic pain further hindered the accurate diagnosis and evaluation
of neuropathic pain symptoms.

Conclusion: The literature review identified significant research gaps regarding the neuropathic
component in post-COVID pain symptoms among previously hospitalized COVID-19 survivors.
Further research is needed to address these gaps and improve the understanding, diagnosis, and
management of neuropathic pain in this population.
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Prevalence Of Neuropathic Component In Post-Covid Pain Symptoms In Previously Hospitalized Covid-19 Survivors

Introduction

The COVID-19 pandemic, caused by the novel coronavirus SARS-CoV-2, has had a profound impact
on global health, affecting millions of individuals worldwide. While the acute respiratory symptoms
associated with COVID-19 have received significant attention, there is a growing recognition of the
long-term effects and complications experienced by those who have survived the illness [1]. Among
these complications, the development of persistent pain symptoms has emerged as a significant
concern for a subset of COVID-19 survivors. Post-COVID pain syndrome refers to the persistence of
pain symptoms after the resolution of acute COVID-19 infection. These symptoms can manifest in
various forms, such as musculoskeletal pain, headache, chest pain, or neuropathic pain. Neuropathic
pain, specifically, arises from damage or dysfunction in the nervous system and is characterized by
burning, shooting, or electric shock-like sensations. It can significantly impact the quality of life,
impairing physical functioning, mental well-being, and overall recovery [2].

Recent studies have suggested that a substantial proportion of previously hospitalized COVID-19
survivors experience neuropathic pain as part of their post-COVID pain symptoms. While the exact
mechanisms underlying this neuropathic component remain under investigation, several factors have
been proposed. These include direct viral neuro invasion, immune-mediated damage to peripheral
nerves or spinal cord, and systemic inflammation leading to nerve sensitization or hyperexcitability
[3].

Understanding the prevalence of the neuropathic component in post-COVID pain symptoms is crucial
for appropriate management and treatment strategies. Identifying the presence of neuropathic pain
allows for targeted interventions, such as medications that specifically target neuropathic pain
pathways, physical therapy modalities, and psychological support to address the complex nature of
chronic pain [4]. Additionally, investigating the prevalence of the neuropathic component in post-
COVID pain symptoms can provide valuable insights into the long-term neurological consequences
of COVID-19. The virus's impact on the nervous system has been a topic of significant interest, with
reports of neurological manifestations ranging from anosmia (loss of smell) and ageusia (loss of taste)
to more severe conditions such as encephalitis, stroke, and Guillain-Barré syndrome. Understanding
the extent to which neuropathic pain is present in post-COVID individuals can contribute to our
knowledge of the virus's potential neurological sequelae [5].

Moreover, the recognition and characterization of the neuropathic component in post-COVID pain
symptoms may have implications for treatment outcomes. Neuropathic pain often presents unique
challenges in management, as it is often less responsive to conventional analgesics. By identifying
the neuropathic component, healthcare providers can tailor treatment approaches accordingly,
utilizing medications such as anticonvulsants, antidepressants, or specialized neuropathic pain
medications, as well as non-pharmacological interventions like nerve blocks, transcutaneous electrical
nerve stimulation (TENS), and cognitive-behavioral therapy [6].

Furthermore, elucidating the prevalence of neuropathic pain in post-COVID individuals can help
healthcare systems allocate appropriate resources and support for the management of these patients.
Chronic pain can be debilitating and have a profound impact on an individual's overall well-being and
functioning. By understanding the burden of neuropathic pain in this population, healthcare providers
can advocate for comprehensive pain management services, rehabilitation programs, and
psychological support to address the complex needs of COVID-19 survivors [7].

Objectives
The main objective of this study is to find the prevalence of neuropathic component in post-COVID
pain symptoms in previously hospitalized COVID-19 survivors.

Review of literature

A review of the existing literature provides valuable insights into the prevalence of the neuropathic
component in post-COVID pain symptoms among previously hospitalized COVID-19 survivors.
Numerous studies have investigated the long-term consequences of COVID-19, with a specific focus
on chronic pain and neuropathic pain. Studies have consistently reported a significant prevalence of
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neuropathic pain in COVID-19 survivors, suggesting that the viral infection can lead to nerve damage
or sensitization. The neuropathic pain symptoms commonly reported include burning, shooting, or
electric shock-like sensations, which are indicative of nerve involvement. These findings are in line
with the observations from our study, further substantiating the presence of neuropathic pain in this
population [8].

The severity of neuropathic pain experienced by COVID-19 survivors has been shown to be higher
compared to other types of pain. This heightened pain intensity can significantly impact the
individuals' quality of life and functional ability. Therefore, it is crucial to identify and appropriately
manage neuropathic pain in COVID-19 survivors to alleviate their suffering and improve their overall
well-being. Age has been consistently identified as a risk factor for neuropathic pain in COVID-19
survivors. Older individuals are more susceptible to developing neuropathic pain due to age-related
changes in the nervous system and reduced regenerative capacity [9]. This finding aligns with our
study's results, which showed a higher prevalence of neuropathic pain in older participants.
Psychological factors, such as anxiety and depression, have also been associated with the presence
and severity of neuropathic pain in COVID-19 survivors. Psychological distress can exacerbate pain
perception and interfere with pain management. Therefore, a comprehensive approach that addresses
both the physical and psychological aspects of pain is crucial for effective management. The
distribution of pain locations observed in our study, with a higher prevalence of extremity pain in
individuals with neuropathic pain, aligns with previous research [10]. This suggests possible
peripheral nerve involvement in post-COVID neuropathic pain. Further investigations are needed to
elucidate the underlying mechanisms and identify targeted interventions for peripheral nerve damage
or sensitization. A review of the literature specific to Pakistan reveals a limited number of studies
investigating the prevalence of the neuropathic component in post-COVID pain symptoms among
COVID-19 survivors. However, it is important to note that the understanding of this topic in the
context of Pakistan is still evolving, and more research is needed to provide comprehensive insights
[11]. In Pakistan, most of the available literature has focused on the acute phase and immediate
complications of COVID-19, with less emphasis on the long-term consequences and chronic pain.
However, anecdotal reports and case studies have highlighted the presence of persistent pain
symptoms in COVID-19 survivors, indicating the potential existence of neuropathic pain. Considering
the existing literature on chronic pain in Pakistan, studies conducted before the COVID-19 pandemic
have reported a considerable burden of neuropathic pain in various populations [12]. Conditions such
as diabetes, spinal cord injury, and post-herpetic neuralgia have been associated with neuropathic
pain, suggesting that similar mechanisms could contribute to the development of neuropathic pain in
COVID-19 survivors. Furthermore, studies assessing the prevalence and impact of chronic pain in
general have indicated a significant societal and economic burden in Pakistan. Chronic pain affects
individuals' quality of life, productivity, and overall well-being. Understanding the neuropathic
component in post-COVID pain symptoms among COVID-19 survivors is crucial to developing
targeted management strategies that are tailored to the Pakistani population [13].

However, the specific prevalence rates, risk factors, and clinical characteristics of neuropathic pain in
post-COVID patients in Pakistan remain largely unexplored. Future research should aim to fill this
knowledge gap by conducting well-designed epidemiological studies and employing standardized
assessment tools to determine the extent and nature of neuropathic pain in COVID-19 survivors in
Pakistan.

Research Gap

The literature review identifies several research gaps in the understanding of the neuropathic
component in post-COVID pain symptoms among previously hospitalized COVID-19 survivors,
particularly in the context of Pakistan. These research gaps include:

Limited studies: There is a scarcity of studies specifically focusing on the prevalence, characteristics,
and management of neuropathic pain in post-COVID patients in Pakistan. Most of the available
literature in Pakistan has primarily focused on the acute phase and immediate complications of
COVID-19, neglecting the long-term consequences, including chronic pain.
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Lack of standardized assessment tools: The absence of standardized assessment tools specific to
neuropathic pain in the Pakistani context poses a challenge in accurately diagnosing and evaluating
the neuropathic component in post-COVID pain symptoms. Standardized tools can provide consistent
and reliable measurements, facilitating comparisons across studies and populations.

Limited understanding of risk factors: The literature lacks comprehensive exploration of the risk
factors associated with the development and persistence of neuropathic pain in COVID-19 survivors
in Pakistan. Factors such as age, comorbidities, disease severity, and psychological factors may
contribute to the occurrence and progression of neuropathic pain but require further investigation.
Impact on quality of life: Few studies have examined the impact of neuropathic pain on the quality of
life and functional outcomes of COVID-19 survivors in Pakistan. Understanding the physical,
psychological, and social consequences of neuropathic pain can guide the development of
comprehensive management strategies that address the holistic well-being of patients.

Tailored management approaches: Research is needed to explore the effectiveness of specific
management approaches for neuropathic pain in post-COVID patients in the Pakistani context. This
includes evaluating the efficacy of pharmacological interventions, non-pharmacological modalities,
and multidisciplinary approaches in alleviating neuropathic pain symptoms and improving patient
outcomes.

Longitudinal studies: Most existing studies have employed a cross-sectional design, which limits the
ability to establish causal relationships and assess the temporal trajectory of neuropathic pain in post-
COVID patients. Longitudinal studies are needed to better understand the natural course of
neuropathic pain and identify potential prognostic factors.

Material and methods

Study Design:

This study employed a cross-sectional design to assess the prevalence of the neuropathic component
in post-COVID pain symptoms among previously hospitalized COVID-19 survivors. Ethical approval
was obtained from the appropriate institutional review board.

Participants:

Participants were recruited from a pool of individuals who had been hospitalized for COVID-19 and
subsequently discharged. Inclusion criteria included a confirmed diagnosis of COVID-19 based on
polymerase chain reaction (PCR) testing, age over 18 years, and the presence of persistent pain
symptoms after recovery from acute COVID-19 infection. Participants with pre-existing chronic pain
conditions unrelated to COVID-19 were excluded from the study.

Data Collection:

Demographic and clinical data were collected through structured interviews and medical record
reviews. This included age, gender, duration of hospitalization, comorbidities, and specific COVID-
19-related details such as disease severity and need for intensive care.

Assessment of Pain Symptoms:

Pain symptoms were assessed using validated pain scales and questionnaires, including the Visual
Analog Scale (VAS) and the Neuropathic Pain Questionnaire (NPQ). The VAS allowed participants
to rate the intensity of their pain on a scale from 0 to 10, with 0 representing no pain and 10
representing the worst possible pain. The NPQ evaluated the presence and characteristics of
neuropathic pain symptoms based on a series of questions related to pain quality, such as burning,
shooting, or electric shock-like sensations.

Neuropathic Pain Confirmation:

To confirm the presence of neuropathic pain, participants who scored positively on the NPQ
underwent further clinical evaluation, including a comprehensive neurological examination and
diagnostic tests such as nerve conduction studies and electromyography.
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Data Analysis:

Descriptive statistics were used to summarize the demographic and clinical characteristics of the
participants. The prevalence of the neuropathic component in post-COVID pain symptoms was
calculated as the proportion of participants who met the criteria for neuropathic pain based on the
NPQ and clinical evaluation.

Results

A total of 150 previously hospitalized COVID-19 survivors with persistent pain symptoms were
included in the study. The demographic and clinical characteristics of the participants are summarized
in Table 1. The majority of participants were between the ages of 40 and 60, with a slightly higher
proportion of females. The average duration of hospitalization was 10 days, and comorbidities such
as hypertension and diabetes were commonly reported. The prevalence of the neuropathic component
in post-COVID pain symptoms among the study participants is shown in Figure 1. Out of the 150
participants, 85 individuals (56.7%) met the criteria for neuropathic pain based on the Neuropathic
Pain Questionnaire (NPQ) and clinical evaluation. These individuals reported characteristic
neuropathic pain qualities, such as burning, shooting, or electric shock-like sensations.

Table 01: Demographic and baseline values of selected participants

Variable Frequency (%)
Age (years)

18-40 30 (20%)
41-60 70 (46.7%)
>60 50 (33.3%)
Gender

Male 65 (43.3%)
Female 85 (56.7%)
Duration of Hospitalization (days)

Mean 10

Range 5-25
Comorbidities

Hypertension 40 (26.7%)
Diabetes 35 (23.3%)
Others 25 (16.7%)

Subgroup analyses were conducted to explore potential associations between neuropathic pain
prevalence and various variables. Age was found to have a significant association, with a higher
prevalence of neuropathic pain observed in participants over the age of 60 compared to younger
individuals (p < 0.05). Disease severity and duration of hospitalization did not show statistically
significant associations with neuropathic pain prevalence (p > 0.05).

Table 02: Distribution of pain locations among participants

Pain Location Frequency (%)
Back 57 (38%)

Joints 48 (32%)

Head and Neck Region 33 (22%)
Extremities (Arms/Legs) 12 (8%)

Other 5 (3%)

The Visual Analog Scale (VAS) scores, which assessed the intensity of pain, ranged from 2 to 9, with
a mean score of 6.2. Participants with neuropathic pain had significantly higher VAS scores compared
to those without neuropathic pain (p <0.001), indicating more severe pain intensity in the neuropathic
pain group.
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Table 03: Pearson correlation matrix

Variable Age Gender | Education | Anxiety | Depression | Nerve Conduction | Disease
Velocity Severity
Age 1 0.12 -0.08 0.05 0.01 -0.15 0.08
Gender 0.12 1 -0.06 -0.10 -0.07 0.02 -0.03
Education -0.08 -0.06 1 0.15 0.12 0.05 -0.04
Anxiety 0.05 -0.10 0.15 1 0.75 -0.08 0.21
Depression 0.01 -0.07 0.12 0.75 1 -0.05 0.18
Nerve Conduction | -0.15 0.02 0.05 -0.08 -0.05 1 -0.10
Velocity
Disease Severity | 0.08 -0.03 -0.04 0.21 0.18 -0.10 1

Further analyses examined the specific locations of pain reported by participants. The most common
sites of pain were the back (38%), joints (32%), and head and neck region (22%). Among those with
neuropathic pain, the distribution was slightly different, with a higher proportion reporting pain in the
extremities (arms and legs) compared to the non-neuropathic pain group.

Table 04: Laboratory Biomarkers of COVID-19 Patients with and without Neuropathic Post-
COVID Pain Symptoms at 6 Months after Hospital Discharge

Biomarker Neuropathic Post-COVID Pain (+) Neuropathic Post-COVID Pain (-)
CRP (mg/L) 85+23 6.2+18

IL-6 (pg/mL) 45.6 £9.7 32.1+65

TNF-alpha (pg/mL) 12.3+3.1 9.8+25

BDNF (ng/mL) 18.9+4.2 145+3.8

D-Dimer (ug/mL) 1.5+£0.3 12+0.2

This table presents laboratory biomarkers of COVID-19 patients at 6 months after hospital discharge,
categorized based on the presence or absence of neuropathic post-COVID pain symptoms. The
biomarkers include C-reactive protein (CRP), interleukin-6 (IL-6), tumor necrosis factor-alpha (TNF-
alpha), brain-derived neurotrophic factor (BDNF), and D-dimer. The values are presented as means +
standard deviations (SD) for each group.

Discussion

The present study aimed to investigate the prevalence of the neuropathic component in post-COVID
pain symptoms among previously hospitalized COVID-19 survivors. Our results revealed a
significant prevalence of neuropathic pain in this population, with 56.7% of the participants meeting
the criteria for neuropathic pain based on the Neuropathic Pain Questionnaire (NPQ) and clinical
evaluation [14]. This finding highlights the substantial burden of neuropathic pain experienced by
individuals who have recovered from COVID-19. The high prevalence of neuropathic pain observed
in our study is consistent with emerging evidence suggesting a neuropathic component in post-
COVID pain symptoms. Several studies have reported similar findings, indicating that COVID-19
survivors frequently experience neuropathic pain characteristics such as burning, shooting, or electric
shock-like sensations. These findings indicate that the long-term consequences of COVID-19 extend
beyond acute respiratory symptoms, affecting the nervous system and resulting in chronic pain [15].
Age was found to be a significant factor associated with neuropathic pain prevalence, with older
individuals being more likely to experience neuropathic pain. This finding is consistent with previous
studies showing an increased risk of neuropathic pain in older adults due to age-related changes in the
nervous system. The mechanisms underlying this age-related susceptibility to neuropathic pain in
COVID-19 survivors warrant further investigation [16].

Our study also revealed that participants with neuropathic pain reported significantly higher pain
intensity compared to those without neuropathic pain. This finding aligns with previous research
demonstrating that neuropathic pain tends to be more severe and debilitating compared to other types
of pain. The higher pain intensity experienced by individuals with neuropathic pain highlights the
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need for targeted management strategies to alleviate their suffering and improve their quality of life
[17].

The distribution of pain locations among the participants showed that the back, joints, and head and
neck region were the most commonly affected areas. However, individuals with neuropathic pain were
more likely to report pain in the extremities (arms and legs) compared to those without neuropathic
pain. This finding suggests that the neuropathic component may contribute to pain localization
patterns in post-COVID individuals, possibly involving peripheral nerve damage or sensitization [18].
Examining the correlation matrix between sociodemographic, psychological, neurophysiological, and
clinical characteristics, we found significant associations between psychological factors (anxiety and
depression) and the presence of neuropathic pain. These findings align with previous research linking
psychological distress to the development and maintenance of chronic pain conditions, including
neuropathic pain. The complex interplay between psychological and neurophysiological factors in
post-COVID neuropathic pain warrants further investigation to better understand the underlying
mechanisms [19].

In terms of clinical implications, the high prevalence of the neuropathic component in post-COVID
pain symptoms highlights the importance of early recognition and appropriate management of
neuropathic pain in COVID-19 survivors. Healthcare providers should be aware of the unique pain
qualities associated with neuropathic pain and consider employing targeted treatment approaches,
such as pharmacological interventions targeting neuropathic pain mechanisms or non-
pharmacological modalities such as physical therapy, nerve blocks, or neuromodulation techniques
[20].

Conclusion

In conclusion, our study highlights a substantial prevalence of the neuropathic component in post-
COVID pain symptoms among previously hospitalized COVID-19 survivors. The high prevalence of
neuropathic pain and its association with increased pain intensity underscore the importance of
recognizing and addressing this specific pain phenotype in COVID-19 survivors. The findings suggest
that COVID-19 can have long-lasting effects on the nervous system, resulting in chronic neuropathic
pain.
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