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Abstract—This study is the first of its kind to provide evidence 
suggesting that central sensitization may be an important com-
ponent of chronic pain in people living with HIV (PLWH). 

I. BACKGROUND
Chronic pain is defined as pain that persists beyond the period 

of normal tissue healing. It is a common and disabling comorbidity 
among people living with HIV (PLWH). Chronic pain prevalence 
in PLWH ranges from 39-85% which is higher than the general 
population (∼15%). [1] Central sensitization is a condition of the 
nervous system associated with the development and maintenance 
of chronic pain through enhanced processing of painful stimuli. [2] 
However, at this time it remains unclear whether central sensitiza-
tion is a correlate of chronic pain for PLHW. Therefore, the aim of 
the study was to compare an objective measure of central sensitiza-
tion in PLWH with and without chronic pain. 

II . METHODS
Participants were recruited from an urban HIV clinic in the 

Southeast US. Pain was considered chronic if it had persisted for ≥ 
3 months and was at least of moderate severity. Participants com-
pleted an experimental pain testing procedure to assess central sen-
sitization using a temporal summation (TS) of pain protocol with 
repeated heat stimuli delivered from a Thermal Sensory Analyzer 
(Medoc, Ltd., Ramat Yishai, Israel). The TS protocol used a ther-
mal intensity of 48⁰C as peak target temperature. The inter-pulse 
temperature was 38⁰C. Sequences of 5 consecutive heat pulses of 
1 second duration were delivered with inter-pulse intervals of 2.5 
seconds. Participants rated the intensity of pain produced by each 
heat pulse on a 0-100 numeric rating scale such that 0 = no pain and 
100 = the most intense pain imaginable. Analytical methods includ-
ed a repeated-measures Analysis of Covariance, adjusting for age, 
sex, race, CD4 count, and viral load. 

III . RESULTS
A total of 92 PLWH were enrolled: 46 with chronic pain and 46 

without chronic pain. As can be seen in Table 1, the sample was 
comprised mostly of middle-aged African Americans and men. 
Data are presented as absolute CD4 counts and percentage of par-
ticipants with detectable viral loads (>200 copies/mL). There were 
no significant differences in Table 1. Among PLWH with chronic 
pain, primary self-reported pain locations included: 44% back, 30% 
hips/knees, 9% neck, 9% widespread (3 or more sites), 4% shoul-
ders/arms/hands, and 4% feet.  PLHW with chronic pain exhibited 
a significantly greater magnitude of TS of heat pain at 48°C (p = 
.007) compared to PLWH without chronic pain (Fig. 1). These re-
sults are the first of their kind.

IV. CONCLUSIONS
TS of heat pain was significantly greater in PLWH with chronic 

pain compared to PLWH without chronic pain. This suggests that 
central sensitization may be an important contributor to chronic 
pain in PLWH. This is consistent with previous research showing 
central sensitization to be a major driver of pain in other conditions 

such as non-specific low back pain and fibromyalgia. [3] One ex-
planation for this study’s findings may be that envelope proteins 
such as GP120, found on the surface of HIV activate astrocytes and 
microglia in the central nervous system [4], which in turn promotes 
central sensitization. Future longitudinal studies are needed to de-
termine whether central sensitization predicts development and 
maintenance of chronic pain in PLWH.

Figure 1: Difference in temporal summation of heat pain between PLWH 
with and without chronic pain.
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