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SUMMARY. The aim of the work is to study the main
characteristics of HIV-associated diseases of the central
nervous system in persons over 50 years old and to
determine the frequency and relationship of chances of
development of neurological diseases depending on age
aspects.

Patients and methods. A retrospective analysis of 428
medical cards of patients with HIV-associated CNS diseases
who were treated at the departments of Dnipropetrovsk
regional and municipal AIDS centers in the period from 2010
to 2016 was conducted. Central nervous system diseases
included cerebral tuberculosis, toxoplasmosis, fungal
infections, neoplasms, encephalitis caused by Epstein-Barr
virus, progressive multifocal leukoencephalopathy; cognitive
impairments were analysed separately. The main study
group included 51 patients (11.9 %) over the age of 50
years, the comparison group consisted of persons younger
than 50 years old — 377 patients (88.1 %). Statistical
processing of the results of the study was conducted using
the programs STATISTICA v.6.1® and SPSS v.13. Levels
of CD4 cell count and RNA HIV viral load were taken into
account during the development of neurological diseases.

Results. In the group of patients over 50, a tendency
to a higher mortality rate was determined — 52.9 % vs.
43.0 % in the younger group (p=0.229 FET). In majority of
the patients in the main group (52.9 %) HIV infection was
diagnosed during visits due to neurological symptoms. The
average time from the detection of HIV to the development
of neurological symptoms was lower than in the comparison
group, respectively 0.0 (IQR 0.0-2.5) years and 1.0 (IQR
0.0-6.0) years (p=0.012 W). The majority of patients in the
main group had sexual route of transmission (61.8 %),
whereas in the comparator group, the majority of patients
(62.0 %) were infected during intravenous drug usage
(p=0.009 FET). Antiretroviral therapy in the main group was
received by significantly fewer patients — 23.5 % vs. 40.3 %

in the comparison group (p=0.022 FET). The patients in the
main group did not show statistical differences with the
comparison group regarding CD4 cell count level —
respectively 48.5 (IQR 15.25-206) cells/uL and 65.0 (IQR
20.75-175.25) cells/uL (p=0.601 U), while the median VL
of the HIV RNA was 1.2 times higher in this group — 5.72
(IQR 4.74-5.89) copies/ml versus 4.9 (IQR 2.03-5.61)
copies/ml (p=0.047 U).

In the structure of CNS diseases in both groups,
tuberculosis of the central nervous system predominated.
The age correlations with HIV-associated cognitive
impairment, progressive multifocal leukoencephalopathy
and the risk of developing of cerebrovascular disease
(Stroke) have been identified. The chances of development
of cognitive disturbances in patients over the age of 50
were 4.26 (95 % Cl 2.29-7.93) times higher than in
younger HIV-infected patients. It was also found that in
this group, cognitive disturbanceswith the background of
ART were more frequently diagnosed than in the
comparison group (58.3 versus 25.0 %, p=0.020 FET).
Patients older than 50 years of age were also more likely
to be diagnosed with EBV-encephalitis (p=0.052 FET),
the probability of development of which in this group was
2.24 (95 % CIl 1.04-4.84) times higher than in the
comparison group.

Conclusions. The obtained data testify to the features
of HIV-associated diseases of the CNS in patients over the
age of 50 years. In this age group, the number of people
infected with sexualroute of transmission was significantly
higher than among younger people, the HIV infection was
diagnosed later and, accordingly, fewer patients received
ART. At the time of the development of neurological
diseases in patients over 50, a higher level of RNA HIV viral
load was observed in the absence of statistically significant
immunological differences. In this group, high chances of
developing PML, EBV-encephalitis, cognitive impairment,
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and a tendency towards higher incidence of stroke are
identified, which can lead to severe consequences, and
underlines the importance of a more detailed consideration
of the age aspect.

Key words: HIV-infection, HIV-associated diseases of
the central nervous system, age, cognitive impairment.

Aging of the population is now becoming a global
medical and social problem in many countries of the world.
It is estimated that the number of HIV-positive people over
the age of 50 in developed countries is over 10 %. It is
expected that this percentage will continue to increase due
to the improvement in the life expectancy of patients
assigned to highly active antiretroviral therapy (HAART) [1].
Given the growing number of elderly people infected with
HIV, there is a growing need for a study on the relationship
between HIV and aging. Thus, it is suggested that active
antiviral therapy and long life expectancy of patients can
lead to a number of risks affecting quality of life, and such
manifestations of aging as psychiatric diseases,
neurocognitive disorders, metabolic and hormonal
dysfunctions may depend on the chronic effects of HIV and/
or therapy HIV [2].

It is believed that aging and HIV have a complex effect
on immune cell dysfunction, which includes decreased
phagocyte activity, cytolytic function of natural killer cells,
expression of toll-like receptors and interleukin-12
production [3]. Elderly people are generally less likely to be
suggested HIV testing than younger ones, which often leads
to much later diagnosis of HIV infection in this category.
Studies conducted by several authors have shown that in
elderly patients at the time of diagnosis of HIV, the number
of CD4 + lymphocytes is lower than that of younger people
[4]. At the same time, data on possible differences in the
level of viral load at the onset of treatment and the virological
response to HAART in elderly and younger patients are
contradictory in various studies [4, 5, 6]. According to the
literature, decreased level of neurocognitive functioning in
elderly patients is a major predictor of decreased adherence
to ART and, accordingly, the risk of ART failures at the age
of 50 years and older is generally associated with
neurocognitive status. [7]. Since age can affect the
progression of HIV infection and the structure of comorbid
conditions, careful study of the specificities of the
development of HIV-associated neurological diseases in
older patients is required for more effective prediction and
diagnosis, as well as the proper differential diagnosis of
these diseases with age-related changes in the nervous
system [8, 9].

Aim — to study the main characteristics of HIV-
associated CNS diseases in persons over 50 years of age
and to determine the frequency and ratio of odds ratio of
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development of neurological diseases depending on age
aspects.

Patients and methods

The study encompassed retrospective analysis of 428
medical records of adult patients with HIV-associated CNS
diseases that were hospitalized and treated at the departments
of the Dnipropetrovsk regional and municipal AIDS prevention
and management centers in the period from 2010 to 2016, with
appropriate records in medical charts. The study included HIV-
positive patients aged 19 to 67 years with the most common
diseases of the central nervous system in the Dnipropetrovsk
region, including cerebral tuberculosis, toxoplasmosis, fungal
etiology (candidiasis and cryptococcosis were grouped
together), neoplasms, encephalitis caused by Epstein-Barr
virus (EBV), progressive multifocal leukoencephalopathy
(PML), stroke and encephalitis of unspecified etiology. In
addition, the above mentioned diseases of the central nervous
system, which were accompanied by cognitive impairments,
were separately analyzed. The description of cognitive
impairment was available in medical records. Levels of CD4
cell count and RNA HIV viral load were taken into account
during the development of neurological diseases.

The main group of the study included 51 patients (11.9 %),
over the age of 50 years. The comparison group included
persons younger than 50 years old — 377 patients (88.1 %).

The statistical processing of the research results was
carried out using the application packages STATISTICAV.6.1®
and SPSS v.13. The parametric and nonparametric
characteristics and comparison methods were used for the
normal distribution law (Shapiro-Wilk’'s W test): for the normal
distribution law, the arithmetic mean (M), standard error (m),
Independent-Samples T-Test (T) ; in other cases, the median
(Me), the interquartile range (IQR), the Mann-Whitney U Test
(V) criterion. Comparison of relative indices was performed on
two-tailed Fisher’s Exact Test (FET). In order to compare the
incidence of HIV-associated CNS diseases and cognitive
impairment in groups, odds ratios (ORs) with confidence
intervals (95 % CI) were determined.

Results and discussion

The average age of patients in the main group during
the development of neurological diseases was (52.96+0.49)
years, median (Me) — 52 (IQR 50-54) years. In the
comparison group, these figures were — (36.7+0.30) years,
Me —37.0 (IQR 33-41) years. As can be seen from Table 1,
the main group and the comparison group were statistically
comparable in the sex of patients with prevalence of males
—64.7 % and 57.0 %, respectively, in groups (p=0.365 FET),
and also in the level of CD4 cell count — 48.5 (IQR 15.25-
206) cells/uL and 65.0 (IQR 20.75-175.25) cells/uL
(p=0.601 U). A tendency towards a higher mortality rate in



the main group was noted — 52.9 % vs. 43.0 % in the
younger age group (p=0.229 FET). Most (52.9 %) of patients
over 50 years of age were found late in the period of the
diagnosis of neurological diseases, which corresponded to
the 4" clinical stage of HIV infection. The mean time from
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the time of HIV detection to the development of neurological
symptoms in the main group was lower than in the
comparison group, respectively, 0.0 (IQR 0.0-2.5) years
and 1.0 (IQR 0.0-6.0) years (p=0.012 U) (Table 1).

Table 1

Characteristics of patients with HIV-related CNS diseases older than 50 years and older

o The comparison The main group | The significance
Characteristics group of the differences
<50 years >50 years between the group

Male sex, n (%) 215 (57.0 %) 33 (64.7 %) p=0.365 FET
Fatal cases, n (%) 162 (43.0 %) 27 (52.9 %) p=0.229 FET
HIV transmission pathway, number of parenteral (IDU) 62.0% 38.2% 0=0.009 FET
patients in % sexual 38.0 % 61.8 %
TheaveragedurationoftheperiodfromtheestablishmentofHIVst 1.0 (0.0-6.0) 0,0 (0.0-2.5) p=0.012 U
atustothedevelopmentofneurologicalsymptoms, Me (IQR),
years
CD4 cell count in the development of neurological diseases, 65.0 48.5 p=0.601 U
Me (IQR), cells / mm? (20.75-175.25) (15.25-206)
Lg RNA HIV viral load during the development of neurological 4.9 5.72 p=0.047 U
diseases, Me (IQR), copies / mi (2.03-5.61) (4,74-5.89)
Patients who received ART, n (%) 152 (40.3 %) 12 (23.5 %) p=0.022 FET

Patients older than 50 years of age (the main group)
had the prevalence of sexually transmitted infections
(61.8 % of patients), while in the comparison group, the
majority of patients (62 %) were infected with intravenous
drug use (p=0.009 FET). Antiretroviral therapy (ART)
covered 40.3 % of patients under the age of 50 years and
only 23.5 % of patients in the main group (p=0.022 FET),
which correlated with a short period of follow-up. At the

same time, the median Ig RNA of HIV viral load in them was
1.2 times higher than in younger patients — 5.72 (IQR 4.74-
5.89) copies/ml versus 4.9 (IQR 2.03-5.61) copies/ml at
p=0.047 U.

In the structure of CNS diseases (Table 2), in patients
of the main group, as well as among young people, CNS
tuberculosis dominated.

Table 2

Frequency and proportion of chances of development of HIV-associated neurological diseases
in patients older than 50 years old

Comparison Group Main group Significance of
CNS Diseases <50 years >50 years differen(r:(()aj l:;etween

% % OR (95 % Cl) g (,:Eij
Tuberculosis 40.8 39.2 0.93 (0.51-1.70) 0.880
Fungal infection (yeast fungi) 16.7 15.7 0.93 (0.42-2.07) 1.00
EBV-encephalitis 9.8 19.6 2.24 (1.04-4.84) 0.052
Progressive multifocal 4.8 13.7 3.17 (1.26-8.02) 0.020
leukoencephalopathy (PML)
Toxoplasmosis 26.8 21.6 0.75 (0.37-1.52) 0.499
Stroke 1.6 3.9 2,52 (0.50-12.80) 0.245
Encephalitis unspecified 13.0 5.9 0.42 (0.13-1.40) 0.174
Brain tumors 1.1 0 0.99 (0.98-1,00) 1.00
The presence of cognitive impairment 151 43.1 4.26 (2.29-7.93) <0.001
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Age associations with HIV-1-associated cognitive
impairment, progressive multifocal leukoencephalopathy
and the risk of developing cerebrovascular pathology
(stroke) have been determined, which coincides with the
literature [10]. As can be seen from Table 2, the chances of
development of cognitive impairment in patients over the
age of 50 were 4.26 (95 % CI 2.29-7.93) times higher than
those of younger HIV-infected patients. It was found that in
individuals in this group, cognitive impairment on the
background of ART was more frequent than in the
comparison group (58.3 versus 25.0 %, p=0.020 FET). The
reasons could include some changes associated with aging,
such as: selective destruction of neurons in the hippocampus
[11], formation of amyloid plaques [12]; the toxic effect of
drugs [2], as well as the limited penetration of some
antiretroviral drugs through the blood-brain barrier [11, 13],
which requires a detailed analysis of the composition of
ART regimens and the determination of HIV viral load in
the CSF. In the group over 50 years of age, PML was also
more often diagnosed (p=0.020 FET). The risk of developing
this disease in this group was 3.17 (95 % CI 1.26-8.02)
times higher than that of younger people and may have
been due to a higher viral load. Older patients also showed
tendency to a higher incidence of stroke, which may be
more closely related to age with an increase in the number
of observations and greater age separation. Patients older
than 50 years of age were more likely to be diagnosed with
EBV-encephalitis (p=0.052 FET), the chances of which in
this group were 2.24 (95 % CI 1.04—4.84) times higher than
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in the comparison group, which may be due to the fact that
the aging immune system, even in people without HIV, is
characterized by clonal expansion of CD8 + T cells and
cannot control the reactivation of EBV and CMV [14]. It is
also considered that the effect of age on the EBV-specific
response depends on the serological status of CMV, so, in
the seronegative to CMV patients, the response of CD8 to
EBYV cells significantly increases with age and results in the
suppression of virus-specific immunity during aging [15].
These factors require further in-depth study of patients of
older age with HIV infection and EBV infection.
Conclusions

The obtained data testify to the peculiarities of HIV-
associated CNS diseases in patients over 50 years of age.
In this age category, the number of people infected by sexual
route was significantly higher than among younger people.
Persons older than 50 years were diagnosed with HIV later
than younger ones and, accordingly, there was a lower
coverage of ART. At the time of the development of
neurological diseases, higher HIV RNA viral load was
observed in the absence of statistically significant
immunological differences. Patients over 50 have high
chances of developing PML, EBV-encephalitis, cognitive
impairment, and a tendency to higher incidence of stroke,
which can lead to severe consequences and emphasizes
the importance of more detailed consideration of age-related
aspects, as well as rationalization of management in this
group to improve the quality of life of patients.
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PE3HOME. Mema po6omu — 8UB4UMU OCHOBHI Xapak-
mepucmuku Bl/T-acoyiliosaHux 3axgoprosaHb YEH-
mpasibHOI HepBoBOi cucmemu 8 0ci6 cmapwe 50 pokis
i BU3Ha4YUMU yacmomy i BIOHOWEHHS WaHci8 poO3BUMKY
HEeBPO/I02IHHUX 3aXBOPHOBaHb 3a/1EXKHO BIO BIKOBUX ac-
rnekmis.

MayieHmu i memoou. [NMposedeHuli pempocrnekmusHuUl
aHasiz 428 meduyHux kapm nayieHmis 3 Bl/1-acoyi-
liosaHUMU 3axsoprosaHHsIMU LJHC, siki nepebysasiu Ha
JliKyBaHHI y 8i00iNeHHsIX [Hinpornemposcbkoeo ob/ac-
HO20 ma micbko20 yeHmpis CHI/A 8 nepiod 3 2010 o
2016 poku. 3axsoptosaHHs1 LIHC sk/roqaiu yepebpasis-
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Hul my6epKy/ib03, MOKCOIM/1a3M03, YPaXKEHHS 2PUGKO-
BOI emiosioaii, HOBOYMBOPEHHSI, eHyeasimu, sKi 8u-
KaukaHi EnwmeliHa-bapp sipycom, rpozpecyrody
My/IbmughokasibHy sielikoeHyeghasionamiro ma oKkpemo

aHasnisysasiucsi Ko2HimusHi nopyweHHs. [Jo OCHOBHOI

epynu 00c/ioXeHHs1 6ys Bkar4YeHUl 51 nayieHm
(11,9 %), sikom cmapwe 50 pokis, 2pyrny rNOpPIBHSIHHS
ck/n1anu ocobu mosodwi 50 pokis — 377 nayieHmis
(88,1 %). CmamucmuyHa o6pobka pesysibmamis 00-
C/IIOXKEHHS NMPoBodU/Iacsl 3 BUKOPUCMAaHHSM poapam
STATISTICA v.6.1® u SPSS v.13. lNoka3Huku CD4
cellcount u RNA HIV viralload spaxosysasiuck y repiod
pO3BUMKY HEBPO/IO2IYHUX 3aXBOPHOBAHb.
Pe3ynbmamu. Y 2pyni nayieHmis cmapwe 50 pokis
BU3Ha4YeHa meHOeHyisi 00 6i/ibwoi iemasibHocmi — 52,9
npomu 43,0 % y 2pyni mosioowux oci6 (p=0,229 FET).
Y 6inbwocmi (52,9 %) nayieHmis ocHOBHOI 2pynu BI/1-
iHhekyjito 6y/10 diazHOCMOBaHO MPU 3BePHEHHI 3 MpuU-
BOOy HeBpo/Io2iYHUX cumnmomis. CepeodHil yac 8id
BusiB/IeHHS BI/T 00 po3sumky He8po/102iyHUX CUMITMO-
MiB 6YyB HWXYUM, HDK Y 2pyri MOPIiBHSHHS, BIOMNOBIOHO
0,0 (IQR 0,0-2,5) i 1,0 (IQR 0,0-6,0) pokis (p=0,012 W).
Y nayieHmis OCHOBHOI epynu nepesaxas cmamesuli
wisisix iHgbikysaHHs BI/1 (61,8 %), a 8 2pyrni nopisHsIHHS
— 6izbwicme nayieHmis (62 %) 6ysa iHgikosaHa npu
BHYMPIWHbLOBEHHOMY B)XXUBaHHI Hapkomukis (p=0,009
FET). AHmupemposipycHy meparito 8 OCHOBHIl 2pyni
oOmpuMyBasio 3Ha4Ho MeHwe nayieHmis — 23,5 npomu
40,3 % y epyni nopigHsiHHSA (p=0,022 FET). ¥ nayieHmis
OCHOBHOI 2pyrnu He BUSIB/IEHO CMamucmuyHUX BIOMIH-
Hocmel 3 e2pyroro NMopisHsIHHSA 8 pisHi CD4 cellcount —
8i0nosioHo — 48,5 (IQR 15,25-206) cells/uL ma 65,0
(IQR 20,75-175,25) cells/uL (p=0,601 U) npu momy, wo
mediaHa BH PHK BI/1y Hux 6yna 8 1,2 pa3y suwe — 5,72
(IQR 4,74-5,89) konit/mn npomu 4,9 (IQR 2,03-5,61)
koniti/mn (p=0,047 U).

Y cmpykmypi 3axsoprosaHb LIHC 8 060x epynax nepe-

Baxkas myb6epky/ib03 LUHC. BusHadeHi sikosi acouyiayji

3 Bl/T-acoyitiosaHUMU KO2HIMUBHUMU MOPYWEHHSIMU,
rpo2pecyrHo0 My/Ibmughokas/ibHOK /1eliKkoeHyegpasio-

rnamiero ma pu3uKoM Po3suUMKY yepebpoBacKy/isipHOI

namosoeii (Stroke). LLlaHcu po3BUMKY KO2HIMUBHUX
rnopywens y nayieHmis cmapuwe 50 pokis 6ynu 8 4,26
(95 % CI 2,29-7,93) pasy suwe, Hix y monoowux BI/1-
IHhikoBaHUX nayieHmis. pu yboMy BCMaHOB/1eHO, W0
B 0OCI6 yiel 2pynu Ko2HIMUBHI NMopyweHHs1 Ha ¢hoHi npu-
tiomy APT po3susasucsi Hacmiwe, HX y nayieHmis
epynu nopisHsIHHA (58,3 npomu 25,0 %, p=0,020 FET).
Y nayieHmis cmapwe 50 pokiB makox yacmiwe odiae-
Hocmysaiu EBB-eHyeghanimu (p=0,052 FET), waHcu
po3suUMKy sikux y OaHili epyni 6ysnu 8 2,24 (95 % CI
1,04-4,84) pa3sy suwe, HiX y 2pyni NOPIBHAHHS.
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BucHosku. OmpumaHi daHi csidyams rpo ocob/1usoc-
mi Bl/T-acoyjtiosaHux 3axsoptosaHb LIHC y nayieHmis
cmapuwie 50 pokis. Y 0aHill Bikosili kame20pii 4ucs10 oci6,
IHGhiKOBaHUX CmamesuM W/IsiXoM, 6y/10 3Ha4HO bifbLue,
HDK ceped mMos100wux oci6, Bl/T-iHgbekyito 6y1o diae-
HOCMOoBaHo ni3Hiwe i, BiONo8IOHO, MeHWa Ki/lbKicmb
nayieHmis ompumysasaa APT. Ha MoMeHm po3sumky
HeBpO/I02IYHUX 3axBOpPHBaHb y nayieHmis cmapuwe
50 pokis criocmepizascs 6inbwuli piseHb RNA HIV
viralload npu sidcymHocmi cmamucmuyHO 3Haqyuwjux
iMyHO/102i4HUX BIOMIHHOCMeEU. B 0aHil 2pyrni BuU3HaYeHi|
BUCOKI waHcu po3sumky NM/1, EBV-eHyehanimis,
KO2HIMUBHUX p03/1a0i8 i meHAeHUYito A0 6i/ibLol yacmo-
mu iHCy/Ibmis, WO MOoXe Mpu3soouUMuU 00 MSXXKUX Ha-
C/lioKiB, i NIOKPeC/IIoe BaXxausicms 6i/ibW 0emasibHO20
00671iKy BIKOBO20 acriekmy.

Knrouosi cnosa: Bl/I-iHbekyisi, Bl/l-acoyitiosaHi 3a-
xsoprosaHHs LUHC, 8ik, KO2HIMUBHI MOPYWeHHS.
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