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Abstract:  

Introduction:  Brainstem auditory evoked potentials (BAEP) was studied in asymptomatic HIV positive persons and 

corresponding controls to detect subclinical auditory system involvement in early stage of HIV.  

Material and Methods: In this study,100 participants in the age group 25-45 years were recruited, 50 were HIV positive 

and asymptomatic (CD4 count > 350 cells/mm3) and were not on Anti Retro Viral Treatment (ART), and 50 were healthy 

age matched individuals who were HIV negative. 

Results: No significant difference was observed in the values of interpeak latency I-III between control group and study 

group. However, significant difference was seen in value of interpeak latency III-V (p value ˂0.001) and I-V (p value˂ 

0.000) between Control and Study groups. Interpeak latency III-V and I-V were significantly reduced in Study group than in 

Control group. 

Conclusion: Study of BAEP in asymptomatic HIV positive persons suggests subclinical auditory nervous system 

involvement in early stages of HIV, as evidenced by reduced Interpeak latency III-V and Interpeak latency I-V. Hence 

BAEP is important to detect subclinical nervous system involvement in early stages of HIV. 
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INTRODUCTION 

HIV is a major global public health issue which has claimed almost 33 million lives so far. There were an 

estimated 38.0 million people living with HIV at the end of 2019. (1) Acquired Immunodeficiency Syndrome 

(AIDS) is caused by the Human Immunodeficiency Virus (HIV), which progressively impairs cellular 

immunity. HIV is transmitted by sexual contact, by exposure to blood and blood products, or to infants from 

their HIV-infected mothers. (2) HIV belongs to the family of the human retroviruses. It causes cytopathic effects 

either directly or indirectly. (3) HIV causes early involvement of the nervous system. HIV can cause disease at 

any site of the neuro-axis during the evolution from seroconversion to late stage HIV (4). 

HIV entry into the CNS occurs at very early stages of HIV infection, possibly through the trafficking of infected 

monocytes and CD4+ T cells across the blood-brain barrier. (5) Neurophysiological tests can be sensitive to 

subtle functional alterations caused by HIV. (6) Neurophysiology explores the basic functioning of the nervous 

system as well as its changes in neurological diseases. Neurophysiological techniques like evoked potentials 

(EP) have been found to be sensitive measures of brain functioning in different diseases. Multimodal evoked 
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potentials have shown some subclinical changes in the nervous system in early stages, which are not related to 

abnormalities in psychometric tests and structural abnormalities on MRI. (7) Brainstem auditory evoked 

potentials (BAEPs) are the responses of the auditory, brainstem and higher subcortical structures to acoustic 

stimulation. BAEP helps to assess the central auditory pathway integrity and dysfunctions caused by many 

diseases. (8) 

BAEPs assess conduction through the lower brainstem auditory pathways which are not easily 

accessible to other testing procedures. They can detect silent lesions in reportedly about 40% of patients who do 

not have symptoms or signs of brainstem involvement. (9). Hence, we endeavoured to study the BAEP to detect 

early changes in auditory pathway in HIV infected asymptomatic persons of Central India.  

Materials and methods: 

The present study was carried was carried out in the Department of Physiology, Indira Gandhi Government 

medical College, Nagpur, India after approval by the Institutional Ethics Committee. The study was cross 

sectional study which was conducted over a period of 2 years. Sample size of 100 participants of age group 25 - 

45 years was selected. The participants were divided into Study Group and Control group. Study group 

contained 50 HIV positive persons detected from Anti-Retroviral Therapy Centre of the institute. In the study 

group persons who were Elisa test positive for HIV, had CD4 count > 350 cells/mm3and were not on Anti-

Retroviral Treatment (ART) were included. Control group contained 50healthy age matched individuals from 

same population who were HIV negative. In the control group persons with history of alcoholism, smoking, 

drug abuse, diabetes mellitus, hypertension, auditory abnormality, Central Nervous System (CNS) impairment 

due to any other disease, tuberculosis, autoimmune disease, immunosuppressant drug treatment were excluded. 

Written informed consent was obtained from every participant.  

BAEP was studied with standard RMS EP machine (Recorders and Medicare Pvt. Ltd.). Prior to the 

test participants were informed, instructed and motivated properly regarding the procedure. It was made sure 

that Participants were fully relaxed before the procedure. The room where BAEP was conducted was quiet and 

comfortable.  

Before recording the BAEP, participant’s skin of the scalp and mastoid was made grease free, Standard 

EEG electrodes (1 cm disc electrodes with conducting paste) were used for recording of BAEP. Recording 

electrodes were placed on the mastoid process bilaterally and reference electrode was placed on a point slightly 

in front of the vertex. Ground electrode was placed on a point in front of the reference electrode. The BAEP was 

recorded from the ipsilateral ear referred to the vertex, Vertex was point of recording BAEP. Two channels were 

recorded from the ipsilateral (Ai) and contralateral ears (Ac) or mastoid process referred to Cz and montage 

used was Channel 1 (Ai-Cz), Channel 2 (Ac-Cz), Ground (Fz). Recording electrode was connected to the 

amplifier and amplification was used of 2,00,000 - 5,00,000, low filter was set at 100 Hertz (Hz) and high filter 

at 3000 Hertz (Hz). A brief click stimulus of 0.1 millisecond (ms) duration was applied at click rate of 11-31 Hz 

and stimulus intensity was kept in between 50-100 decibel (dB) (about 70 dB). BAEP was recorded and 

procedure was repeated 2-3 times. Recordings were superimposed to check the reproducibility. Interpeak 

latencies (IPL) I-III, III-V and I-V were measured. Recordings for both right and left ears were done and mean 

value of both sides was taken for analysis. 

For statistical analysis the values of BAEP parameters were expressed as mean with standard deviation. 

These values in the Study group and the Control group were compared and analysed by using unpaired student’s 



Medworld –asia International Publishers  
Applied Physiology and Anatomy Digest [P ISSN: 2456 – 4095] September 2021 (6) 02, 9 – 14  
DOI: 10.36848/APAD/2020/21511.51705 

 

11 
www.apad.co.in/ Sharda Sangale et al 

t- Test. p value less than 0.05 was considered as an indicator of statistically significant difference between the 

compared values. 

 

 

Results: 

Table 1: Comparison of various anthropometric parameters of control and study Groups 

BMI: Body Mass Index 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

There is no significant difference in age, height, weight and BMI of Control and Study group (p>0.05) 

(Table 1)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Parameter 

Control Group 

(n=50) 

Mean ± SD 

Study Group 

(n=50) 

Mean ± SD 

Age (years) 33.34 ± 5.64 32.34 ± 5.52 

Height (cm) 166.82 ± 3.76 166.90 ± 3.56 

Weight (kg) 59.58 ± 2.20 58.94 ± 2.68 

BMI (kg/m2) 21.42 ± 0.71 21.16 ± 0.84 
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Table 2: Showing comparison and analysis of Brainstem Auditory Evoked Potential parameters between 

Control group and Study group. 

 

p˂0.05 Significant 

It is observed that there is no significant difference in the values of interpeak latency I-III between Control and 

Study groups. But there is significant difference in value of interpeak latency III-V and I-V between Control and 

Study groups. (Table 2) 

 

Discussion: 

Study was undertaken to evaluate whether there is any auditory nervous pathway involvement in asymptomatic 

HIV seropositive persons. III-V interpeak latency and I-V interpeak latency is significantly prolonged in the 

study group as compared to control group.  But there is no significant difference between the control and the 

study group for the I-III interpeak latency. In the above study, we studied BAEP in asymptomatic HIV 

seropositive persons and found that there was significant increase in the interpeak latency III–V and interpeak 

latency I-V. However, there no significant difference was seen between the control and the study group for the 

I-III interpeak latency.  

These results are in accordance with Castello E et al, who found increased III-V and I-V latencies in 

HIV patients without any neurological symptoms. (10) Similarly, Study of BAEP in asymptomatic HIV 

infection, significant increase in interpeak latency I-V was found. (11,12,13). On Study of Multimodal evoked 

potentials in HIV infected patients, it was seen that BAEP was abnormal in all stages of disease. (14)  

Pierelli F et al, studied BAEP in HIV seropositive patients without AIDS and found significant increase 

in III-V and I-V interpeak latency, similar to our findings, however, they found increased I-III mean interpeak 

Interpeak Latencies in 

ms 

Control Group 

n=50 

Mean ± SD 

Study Group 

n=50 

Mean ± SD 

p value 

I – III 2.00 ± 0.05 2.02 ± 0.06 0.096 

III- V 2.03 ± 0.06 2.09 ± 0.08 * 0.001 

I-V 4.03 ± 0.04 4.09 ± 0.09 * 0.000 
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latency which was non-significant in our study. (15) Similarly, Sinha S., Satichchadra P. studied BAEP in HIV 

seropositive asymptomatic subjects and found increase in interpeak latencies III-V and I-V, similar to our 

findings, however, they also found increased I-III mean interpeak latency which was non-significant in our 

study. (16)  In study of Auditory brain stem response in patients with varying degrees of HIV infection, 

comparison of the wave V latency group means obtained with both click rates revealed a demographic pattern, 

that may be indicative of early neurological involvement in asymptomatic HIV-infected individuals. (17) Smith 

T. et al found increased mean latency of the brainstem auditory evoked potential (peak V) suggesting a central 

defect. (18) Jabbari B. et al found 4% BAEP abnormalities in asymptomatic HIV individuals. (19) 

However, results of Gambaro P. et al, Ragazzoni A. et al, are not in accordance with our study, as they 

found normal results in BAEP in study of multimodal evoked potentials in asymptomatic HIV seropositive 

subjects. (20,21)  Conduction through the eighth cranial nerve and the caudal brainstem is represented by the I-

III IPL, while the III- V IPL represents transmission through the rostral brainstem and midbrain. (9) 

Prolongation of both the I–V and III–V interpeak intervals reflects an abnormality within the neural auditory 

pathways between the lower pons and the mesencephalon. Prolongation of the III–V interpeak interval is best 

not interpreted as an abnormality if the I–V interpeak interval is normal. Abnormalities in the III–V interpeak 

interval are seen in a variety of disease processes involving the brainstem, including demyelination. (22) 

Thus, a subclinical involvement of the upper brain stem may occur in HIV infection. It could be 

produced by direct action of the virus on central nervous system structures. (23) HIV does not seem to affect the 

labyrinth or the eighth cranial nerve, as demonstrated by the normal value of the I-III, but it does appear to 

involve the brain stem acoustic pathways, pontocerebellar pathways, and supratentorial areas. The above results 

suggest that CNS involvement by HIV occurs early in the course of the disease. (24) 

Conclusion: 

HIV seropositive individuals may have subclinical central nervous system involvement as evidenced by 

abnormal BAEP which can be useful in detecting subclinical nervous system involvement in HIV infection. 
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