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Abstract

Objectives

To determine the neurological manifestations in AIDS patients with a recent diagnosis.

Materials and methods

A descriptive, retrospective study was carried out on 82 patients, admitted to the University
Hospital in Curitiba for a period of 30 months, with positive serology for HIV, using the
enzyme-linked immunosorbent assay (ELISA) method for diagnosis and confirmation.

Results

Of the 82 patients studied, 28 (34.1%) presented neurological manifestations; 16 were male
(57.14%) and 12 female (42.85%). The age ranged from 22 to 79 years, with a median age of 35
years. Neurological manifestations were: headache (19.29%), motor deficit (19.29%), cranial
nerve disorders (14.03%), epileptic seizures (10.52%), dementia (8.77%), coma (5.26%), ataxia
(5.26%), mental confusion (5.26%), and tremor (3.5%). Cerebrovascular and neuroinfectious
diseases (including neurotoxoplasmosis, bacterial and cryptococcal meningitis, and cerebral
tuberculosis) were the most frequent diagnosis with 10 cases each (33.33%). Of the 28 patients,
10 (35.7%) died and 18 (64.28%) were discharged.

Conclusion

Based on the results found, it appears that one-third of AIDS patients with up to one year of
diagnosis (34.14%) have some type of neurological manifestation, highlighting the importance
of performing specific anamnesis and neurological examination in these patients.
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Introduction

The first case of acquired immunodeficiency syndrome (AIDS) was detected in 1982 by the US
Centers for Diseases Control (CDC) and was accepted by the World Health Organization in 1985
[1]. In the first cases of the disease, Pneumocystis carini pneumonia indicated severe
immunodeficiency in these patients. Thus, it became clear the importance of detecting the
causal agent of immunosuppression to better understand the disease [2,3].

The human immunodeficiency virus (HIV) is a retrovirus, with a genome that carries genes for
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the synthesis of three basic proteins and at least five other regulatory proteins. It has gag codes
for antigenic proteins, pol codes for polymerase, and env codes for the outer protein envelope.
Thus, the great variability in the presentation of HIV is due to its viral envelope. There are
subtypes of HIV: HIV-1 and HIV-2. HIV-2 has been found in West African patients and has the
same genetic organization as HIV-1. What differentiates them are the glycoproteins in the
envelopes [3].

The virus invades the immune system and causes selective depletion of CD4+ T lymphocytes,
favoring the appearance of opportunistic infections. Acute HIV infection is characterized by a
condition similar to infectious mononucleosis (mononucleosis-like syndrome), with typical
symptoms of fever, malaise, and headache. In AIDS, on the other hand, in addition to
opportunistic lung infections and neoplasms such as Kaposi's sarcoma, neurological
manifestations (NM) are common, which include opportunistic infections of the central nervous
system (CNS), cerebrovascular disease (CVD), and neoplasms, such as primary cerebral
lymphoma [3,4].

In 10 to 20% of AIDS patients, NM are their first clinical manifestation and in the course of the
disease, between 30 to 40% of patients have some NM. Also, when the data are based on
anatomopathological findings, these figures can reach up to 75 to 90% of the cases [5,6]. The
most common opportunistic infections of the CNS are tuberculous and cryptococcal meningitis,
considered among the main causes of death in these patients [3,4].

Due to its complexity, multisystemic clinical manifestations and the evolution of laboratory
tests for the diagnosis of the HIV/AIDS complex, several clinical and laboratory diagnostic
criteria have been developed since 1985. Currently the most used is the Adapted CDC:
Existence of two reagent screening tests or one confirmatory for detection of anti-HIV
antibodies + Evidence of immunodeficiency: diagnosis of at least one disease indicative of AIDS
and/or T CD4+ lymphocyte count less than 350 cells/mm3. In 1993, the CDC expanded its
definition of AIDS to include all HIV positive people with CD4+ T cell counts below 200 per
microL of blood or 14% of the total lymphocytes [2,3].

With the development of laboratory studies and greater information to the population, clinical
manifestations of AIDS including neurological ones have become recognized as well as the
importance of immediate diagnosis and treatment for opportunists infections, crucial to
changing quality of life.

NM or complications can occur in HIV/AIDS from four mechanisms: direct effects of HIV like
toxic effects of viral proteins and chronic inflammation induced by the infection, opportunistic
infections, immune reconstitution inflammatory syndrome, and adverse effects of
antiretroviral therapy. Depending on the underlying etiology and the region of the brain
affected, we see different neurological symptoms and signs [4,5].

The objective of this research is to determine the NM in patients diagnosed with AIDS and their
clinical evolution in hospital.

Materials And Methods

An observational, retrospective and descriptive study was carried out on the medical records of
patients admitted to a University Hospital in southern Brazil, over a period of 30 months,
through the services of Infectious Diseases and Neurology, diagnosed with AIDS and notified to
the Hospital Infection Control Center. The diagnosis of AIDS during hospitalization was based
on clinical criteria, positive HIV serology and confirmation by the enzyme-linked
immunosorbent assay (ELISA) method; they did not receive antiretroviral therapy (TARV). The
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treatment and CD4 measurement were performed in outpatient follow-up.

A protocol was prepared for a retrospective study of the medical records of these patients,
which included: demographic data, symptoms, signs and neurological diseases. For the
diagnosis of NM, clinical history and confirmation by imaging examination and/or study of
cerebrospinal fluid were considered. Data are presented in percentages and arithmetic mean.
This research was not submitted to the Research Ethics Committee because this was a
retrospective, observational and descriptive study and non-interventionist.

Results

Of the 82 patients, 28 (34.1%) had neurological manifestations; of these 16 were male (57%)
and 12 female (43%) (Figure ). Patients with NM were between 22 and 79 years old (median 35
years old). The NM were: headache (21.42%), hemiplegia (21.42%), cranial nerve disorders
(14.3%), epileptic seizures (10.71%), AIDS-dementia complex (7.14%), coma (7.14%), ataxia
(7.14%), mental confusion (3.57%) and tremor (3.57%) (Table ). Of the 28 patients with NM, 10
(37.8%) died.

Neuroinfections

Cerebrovascular disease

Neurological manifestations

Hospitalized patients
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FIGURE 1: AIDS patients with neurological manifestations.
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Neurological Manifestations
Headache

Hemiplegia

Cranial nerve disorders
Seizures

AIDS-dementia complex
Coma

Ataxia

Mental confusion

Tremor

No. Patients %

6 21.42
6 21.42
4 14.28
3 10.71
2 714
2 714
2 714

1 3.57

TABLE 1: Neurological Manifestations

Cerebrovascular disease (CVD) and infections of the central nervous system
(neurotoxoplasmosis, bacterial meningitis, neurocryptococcosis, and neurotuberculosis) were
diagnosed in 10 patients (35.7%) each. Of the 10 patients with CVD, six were men, aged
between 22 and 63 years (mean of 37.82 years). CVD was ischemic in 90% and hemorrhagic in
10%, and 40% mortality was noted in the CVD subgroup.

Discussion

It is known that HIV is neurotropic, neuroinvasive, and neurovirulent, which results in primary
MN caused directly by the virus (invading microglia, astrocytes, macrophages, capillary
endothelium) and secondary by immunodeficiency (opportunistic infections, brain tumors) and
treatment-related. Thus, the interest, relevance, and complexity of MN in the course of
HIV/AIDS is understood [5,6].

The numbers of NM in AIDS patients vary depending on the diagnostic criteria and stage of the
disease. Nakagawa et al. 1997, in Japan, reported 28.7% of MN in AIDS patients [7]. Puccioni et
al. in 1989 in Brazil, in a study similar to ours, found 15.71% of NM in young adults with less
than a year of evolution of AIDS [8]. Another Brazilian study on inpatients reported 40% of NM
in AIDS patients [9]. In our study, one-third of the cases studied (34.1%) had MN, without
significant differentiation in relation to sex and with a predominance in younger patients
(mean age 39 years).

The main NM found by our team were headache, motor deficit, cranial nerve palsy, epileptic
seizures, AIDS-dementia complex, and changes in consciousness. Other researchers report the
most frequent neurological symptoms and signs: motor deficit, headache, mental confusion,
meningeal signs, and altered level of consciousness [8].

Fragoso et al. reviewed 50 hospitalized patients with AIDS and NM, reporting the incidence of
headache 40% with or without other neurologic symptoms and signs. Although no large scale
epidemiological study on the prevalence of headache in AIDS patients has ever been
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undertaken, it is generally accepted that HIV-infected individuals have a higher prevalence of
headache than the general population [9].

CVD is a frequent cause of morbidity/mortality in AIDS patients and there are data in the
literature that suggest an increase in CVD in AIDS patients, as compared to the general
population. HIV causes cerebral arteriopathy characterized by occlusive and aneurysmal lesions
[10,11,12]. In our series, 10 patients (33.3%) had CVD (six men) aged 22 to 63 years (mean of
37.82 years), ischemic in 90% and hemorrhagic in 10%, causing mortality in 40%.

Adamson et al. reported that the longer the survival of these patients, the greater their chances
of developing neurological disease. In their study, 50% of patients had neurological
manifestations, 68% of which were due to neurotoxoplasmosis [13]. Dannemann et al. also
found Toxoplasma gondii encephalitis as the most frequent brain injury [14]. Simpson et al.
agree with the authors above and adds that this entity can appear in 3 to 40% of the cases and it
is usually due to a reactivation of a pre-acquired endogenous infection [4]. Neurotoxoplasmosis
usually occurs in advanced cases of AIDS, when the CD4+ count is less than 200 cells/mm3. The
most commonly reported manifestation is headache (55%), confusion (52%), fever (47%) and
lethargy (43%). Focal neurological signs present in 69% of patients include hemiparesis,
ataxias, and cranial nerve involvement [4]. Satishchandra et al. found 46.3% of the patients
presenting symptoms resulting from cryptococcal meningitis [1].

It is estimated that 866 thousand people are living with HIV in Brazil and the epidemic in the
country is considered stabilized, but there has been an increase in cases among young people.
In 2017, 42,420 new HIV cases and 37,791 AIDS cases were diagnosed [15]. Our state of Parana,
southern Brazil, from January 2007 to December 2018, had an accumulation of 20,283 AIDS
cases. The largest number is concentrated in the age group of 30 to 39 years, with 54.6% of
cases. As for the number of people infected with the HIV virus, there were 18,763 records from
2007 to 2017 in the state [16].

The main focus of attention on this topic continues to that of early diagnosis and rapid access
to treatment for patients with HIV, thus decreasing the risk of developing opportunistic
infections and neurological complications.

Conclusions

Some limitations of this study are the data are from a single teaching hospital in Southern
Brazil. As a retrospective studyj, it is not possible to evaluate if preventive measures were
implemented to the prevalent complications. It is extremely important to study in detail the
manifestation of the disease in all organic systems, such as the nervous system. Thus, early
diagnosis and specific therapy for these changes bring the patient a better quality of life.

Additional Information
Disclosures

Human subjects: Consent was obtained by all participants in this study. N/a issued approval
n/a. Animal subjects: All authors have confirmed that this study did not involve animal
subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure
form, all authors declare the following: Payment/services info: All authors have declared that
no financial support was received from any organization for the submitted work. Financial
relationships: All authors have declared that they have no financial relationships at present or
within the previous three years with any organizations that might have an interest in the
submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

2020 Hernandez Fustes et al. Cureus 12(9): e10449. DOI 10.7759/cureus.10449 50f 6



Cureus

Acknowledgements

To the Drs. Jean Rodrigo Tafarel and Simone Merolli, former neurology interns as students.

References

1. Satishchandra P, Nalini A, Gourie-Devi M, et al.: Profile of neurologic disorders associated
with HIV/AIDS from Bangalore, south India (1989-96). Indian ] Med. 2000, 111:14-23.

2. Torres HD, Caballero AL: Definicién de caso y clasificacion de la infeccién por HIV y SIDA . Rev
Cubana Med. 1998, 37:157-165.

3. Katz MH, Hollandes H: HIV infection. Current Medical Diagnosis and Treatment. Tierney LM,
McPhee SJ, Papadakis MA (ed): Prentice Hall International, Rio de Janeiro; 1998. 1204-1229.

4. Simpson DM, Tagliati M: Neurologic manifestations of HIV infection. Ann Intern Med. 1994,
121:769-785. 10.7326/0003-4819-121-10-199411150-00008

5. Singer EJ, Valdes-Sueiras M, Commins D, Levine A: Neurologic presentations of AIDS. Neurol
Clin. 2010, 28:253-275. 10.1016/j.ncl.2009.09.018

6. Ances BM, Letendre SL: CROI 2019: neurologic complications of HIV disease . Top Antivir
Med. 2019, 27:26-33.

7. Nakagawa M, Maruyama Y, Sugita H, Osame M: Nationwide survey of neurologic
manifestations of acquired immunodeficiency syndrome in Japan. Intern Med. 1997, 36:175-
178. 10.2169/internalmedicine.36.175

8. Puccioni M, Favoreto AC, André C, Peixoto CA, Novis SA: Acquired immunodeficiency
syndrome: neurologic complications in 44 cases. Arq Neuropsiquiatr. 1989, 47:385-391.
10.1590/s0004-282x1989000400002

9. Fragoso YD, Mendes V, Margonari Adamo AP, Bosco LP, Tavares CAF: Neurologic
manifestations of AIDS: a review of fifty cases in Santos. Rev Paul Med. 1998, 116:1715-1720.
10.1590/51516-31801998000300005

10. Ovbiagele B, Nath A: Increasing incidence of ischemic stroke in patients with HIV infection .
Neurology. 2011, 76:444-450. 10.1212/WNL.0b013e31820a0cfc

11. Edwards NJ, Grill MF, Choi HA, Ko NU: Frequency and risk factors for cerebral arterial disease
in a HIV/AIDS neuroimaging cohort. Cerebrovasc Dis. 2016, 41:170-176. 10.1159/000442755

12.  Nguyen I, Kim AS, Chow FC: Prevention of stroke in people living with HIV . Prog Cardiovasc
Dis. 2020, 63:160-169. 10.1016/j.pcad.2020.01.006

13.  Adamson DC, McArthur JC, Dawson TM, Dawson VL: Rate and severity of HIV-associated
dementia (HAD): correlations with Gp41 and iNOS. Mol Med. 1999, 5:98-109.

14. Dannemann B, McCutchan A, Israeski D, et al.: Treatment of toxoplasmic encephalitis in
patients with AIDS - a randomized trial comparing pyrimethamine plus clindamycin to
pyrimethamine plus sulfadiazine. Ann Intern Med. 1992, 116:33-43. 10.7326/0003-4819-116-
1-33

15. Ministério da Satide Brasil. (2018). Accessed: 09/12/2020:
https://www.saude.gov.br/noticias/agencia-saude.

16. Secretaria estadual da Satde do Parana. (2020). Accessed: 09/12/2020:
https://www.saude.pr.gov.br/.

2020 Hernandez Fustes et al. Cureus 12(9): e10449. DOI 10.7759/cureus.10449 6 of 6


https://scholar.google.com/scholar?q=intitle:Profile of neurologic disorders associated with HIV/AIDS from Bangalore, south India (1989-96)
https://scholar.google.com/scholar?q=intitle:Definici%C3%B3n de caso y clasificaci%C3%B3n de la infecci%C3%B3n por HIV y SIDA
https://scholar.google.com/scholar?q=intitle:HIV infection
https://dx.doi.org/10.7326/0003-4819-121-10-199411150-00008
https://dx.doi.org/10.7326/0003-4819-121-10-199411150-00008
https://dx.doi.org/10.1016/j.ncl.2009.09.018
https://dx.doi.org/10.1016/j.ncl.2009.09.018
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6550359/
https://dx.doi.org/10.2169/internalmedicine.36.175
https://dx.doi.org/10.2169/internalmedicine.36.175
https://dx.doi.org/10.1590/s0004-282x1989000400002
https://dx.doi.org/10.1590/s0004-282x1989000400002
https://dx.doi.org/10.1590/s1516-31801998000300005
https://dx.doi.org/10.1590/s1516-31801998000300005
https://dx.doi.org/10.1212/WNL.0b013e31820a0cfc
https://dx.doi.org/10.1212/WNL.0b013e31820a0cfc
https://dx.doi.org/10.1159/000442755
https://dx.doi.org/10.1159/000442755
https://dx.doi.org/10.1016/j.pcad.2020.01.006
https://dx.doi.org/10.1016/j.pcad.2020.01.006
https://scholar.google.com/scholar?q=intitle:Rate and severity of HIV-associated dementia (HAD): correlations with Gp41 and iNOS
https://dx.doi.org/10.7326/0003-4819-116-1-33
https://dx.doi.org/10.7326/0003-4819-116-1-33
https://www.saude.gov.br/noticias/agencia-saude
https://www.saude.gov.br/noticias/agencia-saude
https://www.saude.pr.gov.br/
https://www.saude.pr.gov.br/

	Neurological Manifestations of Acquired Immunodeficiency Syndrome
	Abstract
	Objectives
	Materials and methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Results
	FIGURE 1: AIDS patients with neurological manifestations.
	TABLE 1: Neurological Manifestations

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


