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Frequency of Neurological Involvement in
Human Immunodeficiency Virus Infected

Patients and Evaluation of the
Patients for AIDS Dementia Complex

AABBSS  TTRRAACCTT    OObbjjeeccttiivvee::  Studies on neurological involvement in patients with human immunodeficiency virus
(HIV) infection in Turkey are lacking. This study was designed to determine the frequency and spectrum of neu-
rological complications in HIV infected cases, to evaluate the patients for AIDS dementia complex and to deter-
mine the parameters associated with neurological involvement. MMaatteerriiaall  aanndd  MMeetthhooddss:: During a 6-month period,
20 consecutive patients with HIV infection were recruited to this prospective study. In addition to routine follow-
up, motor dysfunction, behavioral abnormalities and cognitive impairment were carried out in all patients and
CD4+ T lymphocyte count and plasma HIV-1 RNA were investigated at the time of the study. Results were statis-
tically compared for age, duration of illness, CD4+ T lymphocyte count, sex, concurrent diseases and antiretrovi-
ral therapy. RReessuullttss::  In 15% of the patients, neurological symptoms constituted the initial presentation. Neurological
complications were present in 6 (30%) patients and they were as follows: cerebral tuberculoma, ischemic sere-
brovascular disease, progressive multifocal leukoencephalopathy, AIDS dementia complex, AIDS dementia com-
plex and mononeuropathy multiplex, and AIDS dementia complex and distal symmetric polyneuropathy. More
than one neurological disease was detected in two cases. All patients were at AIDS stage and median CD4+ T lym-
phocyte count was 105 cells/mm3. AIDS dementia complex was detected in three patients (two had motor dys-
function and one had cognitive impairment). When compared with cases with no neurological involvement,
significant parameters associated with neurological involvement and AIDS dementia complex were low CD4+ T
lymphocyte count, not receiving highly active antiretroviral therapy or low adherence to therapy. CCoonncclluussiioonn::
Detection of neurological diseases in approximately one third of the patients in this study showed that, such com-
plications were also frequent and important in Turkish HIV infected patients and this topic needed more attention. 

KKeeyy  WWoorrddss::  HIV infections; AIDS dementia complex; neurological manifestations; 
acquired immunodeficiency syndrome  

ÖÖZZEETT    AAmmaaçç::  Türkiye’de HIV enfekte olgulardaki nörolojik tutulum ile ilgili çalışmalar azdır. Bu çalışma, insan
immün yetmezlik virüsü ile enfekte olan olgularda nörolojik tutulum sıklığının ve görülen hastalıkların
spektrumunun araştırılması, olguların AIDS demans kompleksi açısından değerlendirilmesi ve nörolojik tutulum
ile ilişkili parametrelerin saptanması için planlanmıştır. GGeerreeçç  vvee  YYöönntteemmlleerr:: Bu prospektif çalışmaya 6 aylık süre
içinde, birbiri ardına başvuran 20 HIV enfekte olgu alınmıştır. Rutin izleme ek olarak tüm olgular motor
disfonksiyon, davranışsal ve bilişsel bozukluk açısından incelenmiş ve çalışma sırasındaki plazma HIV-1 RNA ve
CD4+ T lenfositi düzeyleri araştırılmıştır. Sonuçlar istatistiksel olarak yaş, hastalık süresi, CD4+ T lenfositi sayısı,
cinsiyet, eşlik eden hastalıklar ve antiretroviral tedavi açısından karşılaştırılmıştır. BBuullgguullaarr::  Olguların %15’inde
nörolojik semptomlar ilk başvuru nedeni idi. Nörolojik komplikasyonlar serebral tüberkülom, iskemik
serebrovasküler olay, progresif multifokal lökoensefalopati, AIDS demans kompleksi, AIDS demans kompleksi
ile mononöropati multipleks ve AIDS demans kompleksi ile distal simetrik nöropati olmak üzere 6 (%30) olguda
saptandı. İki olguda birden fazla nörolojik hastalık mevcuttu. Olguların tümü AIDS evresinde ve ortalama CD4+
T lenfosit sayısı 105 hücre/mm3 idi. AIDS demans kompleksi 3 olguda (2 olguda motor disfonksiyon ve bir olguda
bilişsel kayıp nedeni ile) saptandı. Nörolojik tutulumu olmayan olgular ile karşılaştırıldığında, nörolojik tutulum
ve AIDS demans kompleksi ile anlamlı ilişki sergileyen parametreler, düşük CD4+ T lenfosit sayısı, antiretroviral
tedavi kullanılmaması ve düzensiz antiretroviral tedavi kullanımı olarak saptandı. SSoonnuuçç::  Bu çalışmada, olguların
yaklaşık 1/3’ünde nörolojik hastalık saptanmış olması, HIV enfekte Türk olgularda da bu komplikasyonların sık
ve önemli olduğunu ve bu konuya daha fazla dikkat edilmesi gerektiğini göstermiştir. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: HIV enfeksiyonu; AIDS; Nörolojik bulgular; AIDS demans kompleksi 
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he ner vo us system is fre qu ently in vol ved in
pa ti ents in fec ted with hu man im mu no de fi -
ci ency vi rus (HIV). Ne u ro lo gi cal comp li ca -

ti ons cons ti tu te the ini ti al pre sen ta ti on in 10% of
pa ti ents and oc cur in 30 to 50% of pa ti ents du ring
the co ur se of the di se a se. In au topsy stu di es, ho w-
e ver, in vol ve ment of the ner vo us system is re por -
ted in up to 80% of the ca ses.1,2

Ca u ses of ne u ro lo gi cal di se a se in HIV in fec ted
pa ti ents can be re vi e wed in two gro ups: Pri mary
HIV in fec ti on-re la ted syndro mes are de men ti a, ne -
u ro pathy and mye lo pathy and se con dary comp li -
ca ti ons are op por tu nis tic in fec ti ons [such as to xo-
plas mo sis, crypto coc co sis, cyto me ga lo vi rus (CMV)
in fec ti on, and prog res si ve mul ti fo cal le u ko en cep -
ha lo pathy (PML)], inf lam ma tory con di ti ons, drug
to xi city, pri mary and me tas ta tic ne op lasms, me ta -
bo lic and nut ri ti o nal di sor ders, and ce reb ro vas cu -
lar di se a se.2, 3

AIDS de men ti a comp lex (ADC), al so cal led as
su ba cu te en cep ha li tis, HIV en cep ha lo pathy, mul -
ti nuc le a te gi ant cell en cep ha li tis, and HIV-1 as so -
ci a ted cog ni ti ve/mo tor comp lex, is among the most
com mon ne u ro lo gi cal comp li ca ti ons.1,3 Its pre va -
len ce in AIDS pa ti ents is re por ted as 15%, and it is
the pri mary AIDS de fi ning ill ness in 3-10%.1

Symptoms can be ca te go ri zed in thre e gro ups: 

1. Cog ni ti ve (for get ful ness, men tal slo wing,
and po or con cen tra ti on), 

2. Mo tor (ga it dis tur ban ce, im ba lan ce, clum si -
ness, we ak ness, and po or co or di na ti on), 

3. Be ha vi o ral (apathy and di mi nis hed de si re
for so ci al con tact). The symptoms and signs are
subt le early in the pre sen ta ti on and ne u ropsy -
cho lo gic tests are use ful in iden tif ying pa ti ents
with cog ni ti ve im pa ir ment. La ter on, as de men ti -
a prog res ses, cog ni ti ve im pa ir ment ac com pa ni ed
with psycho mo tor re tar da ti on and se ve re be ha -
vi o ral ab nor ma li ti es be co mes pro mi nent and ob-
jec ti ve ne u ro lo gi cal symptoms such as pa ra-
pa re si a, in con ti nen ce, and tre mor are se en mo re
fre qu ently.3 The re are no la bo ra tory or ne u ro i -
ma ging study re sults that are spe ci fic for ADC,
and the di ag no sis re li es on exc lu si on of ot her ca -
u ses.1, 3

Fre qu ency of ne u ro lo gi cal comp li ca ti ons and
spec trum of ne u ro lo gi cal di se a ses in HIV in fec ted
ca ses in Tur key are unk nown. Alt ho ugh the num-
ber of pa ti ents in this study was li mi ted, the pur po -
se of this study was to de ter mi ne the fre qu ency and
spec trum of the ne u ro lo gi cal comp li ca ti ons in HIV
in fec ted pa ti ents and to re vi ew them for the pre-
sen ce of ADC. 

MA TE RI AL AND MET HODS
In a 6-month pe ri od from Feb ru ary to July 2003, in
Ata türk Tra i ning and Re se arch Hos pi tal, İzmir,
Tur key, 20 con se cu ti ve pa ti ents (18 ma les, 2 fe ma -
les) with HIV in fec ti on we re rec ru i ted to this pros -
pec ti ve study af ter they pro vi ded the ir in for med
con sents. Lo cal et hics com mit te e ap pro ved the
study. The ave ra ge age was 37 ± 12 ye ars (17 to 70
ye ars). Fif te en ca ses we re out pa ti ents and fi ve we -
re in pa ti ents. Eigh te en ca ses we re fol low-up pa ti -
ents and two (ca se 14 and 19) we re new ad mis si ons.  

De ta i led his tory of all the pa ti ents we re re cor -
ded inc lu ding me di cal, ne u ro lo gi cal, be ha vi o ral,
and psychi at ric his tory, in for ma ti on con cer ning
edu ca ti on, tra u ma, to xic drugs, drug abu se, risk fac-
tors for HIV in fec ti on, du ra ti on of HIV in fec ti on,
cli ni cal on set of in fec ti on, highly ac ti ve an ti ret ro -
vi ral the rapy (HA ART), hos pi tal stay, co e xis ting di -
se a ses, nut ri ti o nal ha bits, and fa mily his tory. In
ad di ti on to ro u ti ne physi cal exa mi na ti on (inc lu -
ding oph tal mo lo gic exa mi na ti on and gyne co lo gic
exa mi na ti on in fe ma le pa ti ents) ne u ro lo gi cal exa -
mi na ti on for mo tor dysfunc ti on, psychi at ric exa -
mi na ti on for be ha vi o ral ab nor ma li ti es we re do ne
and mi ni-men tal sta te exa mi na ti on (MMSE) test
and fron tal lo be func ti on tests for cog ni ti ve im pa -
ir ment we re app li ed to all pa ti ents by the sa me
physi ci ans. Using the MMSE test, which con sists of
28 qu es ti ons and has no ti me li mi ta ti ons, ori en ta ti -
on (7 po ints), at ten ti on (9 po ints), ge ne ral know l-
ed ge (10 po ints), re mo te me mory (12 po ints),
short-term me mory (9 po ints), and high cor ti cal
func ti ons (12 po ints) we re eva lu a ted. The hig hest
sco re that co uld be ob ta i ned from the test was 59
and sco res less then 44 we re con si de red as sig ni fi -
cant for cog ni ti ve im pa ir ment. Using fron tal lo be
func ti on tests, high cor ti cal func ti ons (ca te go ri za -
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ti on and ver bal flu ency) we re eva lu a ted. Elec trom -
yog raphy (EMG) and elec tro en cep ha log raphy we -
re per for med in 4 ca ses du e to mo tor ab nor ma li ti es
and in 1 ca se be ca u se of sen sory ab nor ma li ti es fo -
und on ne u ro lo gi cal exa mi na ti on.

The di ag no sis of ADC was ba sed on pro ven
HIV in fec ti on, pre sen ce of ac qu i red ne u ro lo gi cal
loss (cli ni cal ab nor ma lity in cog ni ti ve, mo tor or be-
ha vi o ral func ti ons) and exc lu si on of ot her ne u ro -
lo gi cal or psychi at ric ill nes ses, which can ca u se
such ab nor ma li ti es. Pa ti ents with ADC we re sta -
ged ac cor ding to Pri ce and Brew:4

SSttaa  ggee  00  ((nnoorr  mmaall))::  Nor mal men tal and mo tor
func ti on, Sta ge 0.5 (equ i vo cal/subc li ni cal): Symp-
toms may be ab sent, mi ni mal, or equ i vo cal, with
no im pa ir ment of work or per for man ce of ac ti vi ti -
es in da ily li ving. Mild signs (slo wed ocu lar or ex-
tre mity mo ve ments) may be pre sent. Ga it and
strength are nor mal. 

SSttaa  ggee  11  ((mmiilldd))::  Pa ti ent is ab le to per form all but
the mo re de man ding as pects of work or ac ti vi ti es of
da ily li ving. 

SSttaa  ggee  22  ((mmoo  ddee  rraa  ttee))::  Pa ti ent is ab le to per form
ba sic ac ti vi ti es of self-ca re but can not work or ma -
in ta in the mo re de man ding as pects of da ily li fe. Pa-
ti ent is am bu la tory but may re qu i re a sing le prop. 

SSttaa  ggee  33  ((ssee  vvee  rree)):: Pa ti ent has ma jor in tel lec tu -
al in ca pa city and mo tor di sa bi lity and is not ab le to
walk wit ho ut as sis tan ce. 

SSttaa  ggee  44  ((eenndd  ssttaa  ggee))::  Pa ti ent is in a ne arly ve ge -
ta ti ve sta te.

In ad di ti on to ro u ti ne la bo ra tory tests, the fol-
lo wing tests we re per for med in all pa ti ents: vi ta -
min B12, fo lic acid, thyro id func ti on tests, se rum
iron and iron bin ding ca pa city, li ver func ti on tests,
blo od ure a nit ro gen, cre a ti nin, elec troly tes, cre a ti -
ni ne ki na se, lac tic dehy dro ge na se, VDRL, an ti-to -
xop las ma, an ti-CMV and an ti-her pes vi rus IgM and
IgG,  CD4+ T lymphocy te co unt with flow cyto -
metry and plas ma HIV-1 RNA with re ver se trans -
crip ta se poly me ra se cha in re ac ti on (RT-PCR). The
pa ti ents we re sta ged ac cor ding to the Cen ters for
Di se a se Con trol and Pre ven ti on (CDC) 1993 re vi -
sed clas si fi ca ti on system.5

For cra ni al mag ne tic re so nan ce ima ging (MRI)
Ge ne ral Elec tric Vec tra 0.5 Tes la was used and 0.1
mmol/kg in tra ve no us ga do li ni um was gi ven for
con trast. All ima ges we re eva lu a ted by the sa me ra-
di o lo gist.

Re sults we re sta tis ti cally analy zed using SPSS
14.0 for Win dows. Des crip ti ve sta tis ti cal analy sis
and du e to the li mi ted num ber of pa ti ents, non-
pa ra met ric tests we re used for the analy sis. For
nu me ric va ri ab les (age, du ra ti on of ill ness and
CD4+ T lymphocy te co unt) Mann-Whit ney U
test and for di co tom pa ra me ters (sex, ac com pan -
ying di se a ses and an ti ret ro vi ral the rapy) Fis her’s
Exact Chi-Squ a re test we re used. Va lu es of p<
0.05 we re con si de red sta tis ti cally sig ni fi cant. (Sta-
tis ti cal analy ses we re per for med in Ae ge an Uni-
ver sity Fa culty of Me di ci ne De part ment of
Bi os ta tis tics). 

RE SULTS
Cha rac te ris tics of 20 ca ses we re shown in Tab le 1.
Ac cor ding to the CDC 1993 re vi sed clas si fi ca ti on
system5, thre e ca ses we re A1, 6 ca ses we re A2, 2 ca -
ses we re A3, 1 ca se was B1, 1 ca se was B3, 1 ca se
was C1, 1 ca se was C2 and 5 ca ses we re C3. Ten pa-
ti ents (Ca ses 3, 4, 7, 12-17, and 19) we re at the
AIDS sta ge.  
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Parameter Results

Sex 18 males, 2 females

Age (years) 17-70 (mean 37.1 ± 12.3)

Duration of HIV infection (months) 4-109 (mean 41.5 ± 32.0)

Number of cases hospitalized 5 (Cases 4, 14, 15, 16 and 19)

CD4+ T lymphocyte count (cells/mm3) 50-1,592 (mean 383)

Highly active antiretroviral therapy

Number of naive cases 2 (Cases 12 and 19)

Number of cases with high adherence 12 (Cases 1-6, 9-11, 13, 18 and 20)

Number of non-adherent cases 6 (Cases 7-8 and 14-17)

Education

University 1 (Case 1)

High school 9 (Cases 3-5, 11 and 16-20)

Secondary school 2 (Cases 7 and 14)

Elementary school 7 (Cases 2, 6, 8-10, 12 and 15)

No education 1 (Case 13)

TABLE 1: Characteristics of 20 human immunodefi-
ciency virus infected patients.



Ni ne (45%) ca ses had one or mo re co-exis ting
di se a ses, such as pul mo nary tu ber cu lo sis, tu ber cu -
lo us lympha de ni tis, orop hary nge al Can di da in fec -
ti on, de vas ta ting di arr he a, uve i tis, zo na zos ter or
syphi lis. Thre e (15%) ca ses pre sen ted ini ti ally with
ne u ro lo gi cal comp la ints. They we re in ten ti o nal
tre mor in ca se 13; for get ful ness, we ak ness, numb-
ness of hands and fe et, im ba lan ce, ver ti go, fe cal and
uri ne in con ti nen ce, ga it dis tur ban ces, and lan gu a -
ge im pa ir ment in ca se 15; and ga it dis tur ban ces,
lan gu a ge im pa ir ment, loss of co or di na ti on, for get -
ful ness, and fe cal and uri ne in con ti nen ce in ca se
19. Eight ca ses had mo tor dysfunc ti on and/or sen-
sory ab nor ma li ti es on ne u ro lo gi cal exa mi na ti on.
On cog ni ti ve eva lu a ti on, ho we ver, only 1 ca se was
nor mal, alt ho ugh he was 1 of the pa ti ents with ne -
u ro lo gi cal in vol ve ment. Se ven te en ca ses had mild
and 2 ca ses had sig ni fi cant cog ni ti ve im pa ir ment.
Ove rall, 9 pa ti ents had pat ho lo gic fin dings on cra-
ni al mag ne tic re so nan ce ima ging (MRI). The most
com mon fin ding was ce reb ral and ce re bel lar at ro-
phy (3 ca ses) fol lo wed by hype rin ten se le si ons on
T2-we igh ted ima ges (2 ca ses) and hydro cep haly (2
ca ses). Elec trom yog raphy was plan ned for 4 ca ses,
which was nor mal in 2 ca ses and re ve a led mo no -
ne u ro pathy mul tip lex in 1 ca se. The 4th ca se co uld
not to le ra te EMG, but ba sed on cli ni cal fin dings

dis tal sen so ri al poly ne u ro pathy (DSP) was di ag no -
sed. Elec tro en cep ha log raphy was per for med in 1
ca se and it re ve a led su per fi ci al sle ep. Bi oc he mi cal
and se ro lo gic tests we re not sig ni fi cant. Sum mary
of the fin dings we re pre sen ted in Tab le 2. 

Fo ur te en pa ti ents had no ne u ro lo gi cal in vol -
ve ment. Mo tor dysfunc ti ons and/or sen sory ab nor -
ma li ti es fo und in 3 ca ses we re not con si de red
HIV-re la ted ne u ro lo gi cal comp li ca ti ons; be ca u se
he a ring loss, hypo ac ti vity of the pa tel lar ref lex and
loss of vi si on we re du e to se qu e la of chro nic oti tis
me di a, lum bal dis co pathy and se qu e la of uve i tis res-
pec ti vely. On cog ni ti ve eva lu a ti on, no pa ti ent co -
uld re ce i ve the to tal 59 po ints on the MMSE test.
The most pro mi nent im pa ir ment was in the are a of
short-term me mory. Thir te en ca ses had mild and
1 ca se had se ve re im pa ir ment of short-term me m-
ory. Mild im pa ir ments of at ten ti on, re mo te me m-
ory, fron tal lo be func ti on tests, ori en ta ti on, high
cor ti cal func ti ons, and mat he ma ti cal skills we re fo -
und in 9, 5, 4, 3, 3 and 2 of the ca ses, res pec ti vely.
In 1 ca se, mo de ra te im pa ir ment of at ten ti on was
de tec ted. Sin ce no pa ti ents had less then 44 po ints
on the MMSE test, no ne was con si de red to ha ve
sig ni fi cant cog ni ti ve im pa ir ment. In 2 pa ti ents (ca -
ses 14 and 20), cog ni ti ve im pa ir ments we re re la ted
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Cases without neurological Cases with neurological Total number

Feature involvement n= 14 involvement n= 6 of patients 

Initial presentation with neurological complaint - Cases 13, 15 and 19 3

Motor dysfunction and/or sensory abnormality Cases 3, 5 and 8 Cases 7, 13, 15, 17 and 19 8

Cognitive evaluation

Normal - Case 7 1

Mild impairment Cases 1, 2, 3, 4, 5, 6, 8, 9, Cases 13, 17 and 19 17

10, 11, 12, 13 and 14

Severe impairment - Cases 15 and 16 2

Pathologic findings on cranial MRI* Cases 3, 4, 5 and 8 Cases 7, 13, 15, 16 and 19 9

Electromyography (in 4 cases)

Normal Case 5 Case 17 4

Mononeuritis multiplex - Case 16

Not tolerated - Case 19

Electroencephalography (in 1 case) - Case 15 1

Co-existing diseases Cases 3, 4, 8 and 14 Cases 7, 13, 15, 16 and 19 9

TABLE 2: Summary of findings in 20 human immunodeficiency virus infected patients.

*Magnetic resonance imaging



to dep res si on and an ti dep res sant the rapy was ini ti -
a ted. Cra ni al MRI fin dings of ce reb ral and ce re bel -
lar at rophy, and nons pe ci fic hype rin ten se le si ons
on T2-we igh ted ima ges we re con si de red chan ges
du e to HIV in fec ti on. Most of the pa ti ents we re
highly ad he rent to HA ART and 1 ca se was an ti ret -
ro vi ral na i ve. Co-exis ting di se a ses we re fo und in 4
ca ses. The cha rac te ris tics of the pa ti ents wit ho ut
ne u ro lo gi cal im pa ir ment we re shown in Tab le 3.

Six (30%) pa ti ents had ne u ro lo gi cal di se a ses.
In 2 pa ti ents, mo re than one ne u ro lo gi cal di se a se
was de tec ted. The most com mon ne u ro lo gi cal di s-
e a se was ADC and was fo und in 3 ca ses. In 2 pa ti -
ents with ADC, ot her ne u ro lo gi cal di se a ses,
mo no ne u ro pathy mul tip lex or DSP, we re de tec -
ted con co mi tantly. The re ma i ning ne u ro lo gi cal
di se a ses we re op por tu nis tic in fec ti ons of the cen-
tral ner vo us system (na mely ce reb ral tu ber cu lo -
ma, and PML each in 1 ca se), and isc he mic
ce reb ro vas cu lar di se a se in 1 ca se. The me an age,
CD4+ T lymphocy te co unt, plas ma HIV-1 RNA,
and du ra ti on of HIV in fec ti on of the 6 pa ti ents
we re 41 ye ars, 105 cells/mm3, 26.000 co pi es/mL
and 67 months, res pec ti vely. Ac com pan ying di se -
a ses we re pre sent in 5 of the 6 pa ti ents. Se ve re

cog ni ti ve im pa ir ment was fo und in 2 ca ses with
the di ag no sis of PML and ADC. One of the pa ti -
ents with ne u ro lo gi cal in vol ve ment was nor mal
in cog ni ti ve eva lu a ti on and in anot her pa ti ent cra-
ni al MRI was nor mal. The ad he ren ce of the pa ti -
ents to HA ART was low (1 out of 5) and 1 pa ti ent
was an ti ret ro vi ral na i ve. Du ring the fol low up, 1
pa ti ent di ed on day 60 of ad mis si on be ca u se of
PML. The ge ne ral cha rac te ris tics and the re sults
of ne u ro lo gi cal eva lu a ti on of the se pa ti ents we re
shown in Tab les 4 and 5, res pec ti vely. 

Re vi ew of the pa ti ents with ADC in mo re de-
ta il re ve a led that they all we re ma le, had AIDS
(Sta ge C3), and had de tec tab le plas ma HIV-1 RNA
le vels. Cog ni ti ve im pa ir ment in ca se 16, and mo tor
dysfunc ti ons in ca ses 17 and 19 co uld not be at tri -
bu ted to ot her eti o lo gic fac tors and the cli ni cal sta -
ging sho wed that they had mild, subc li ni cal and
se ve re ADC, res pec ti vely. Pre sen ce of ADC in ca -
se 17, who was a yo ung boy with a short du ra ti on
of HIV in fec ti on, was re la ted to trans fu si on of con-
ta mi na ted blo od.

CD4+ T lymphocy te co unt and the num ber of
pa ti ents who we re ad he rent to HA ART we re sig-
ni fi cantly low among pa ti ents with ne u ro lo gi cal
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Feature Results

Sex 13 males, 1 female

Age 24-47 years

CD4+ T lymphocyte count cells/mm3 65-1,592

Plasma HIV-1 RNA copies/mL <50-> 75.000

Duration of HIV infection 4-73 months

Evaluation for motor dysfunction and sensory abnormalities Normal: 11 cases

Hearing loss: 1 case (case 3)

Hypoactivity of right patellar reflex: 1 case (case 5) 

Loss of vision: 1 case (case 8)

Cognitive evaluation: 45-57 points (mean: 51 points)

Mini Mental State Examination Test (Total 59 points)

Cranial magnetic resonance imaging Normal: 10 cases

Mastoiditis: 1 case (case 3)

Cerebral and cerebellar atrophy: 1 case (case 4)

Right frontal and parietal hyperintense lesions in T2-weighted images: 1 case (case 5)

Left orbital hemorrhagic collection and thickening of right bulbus posterior wall: 1 case (case 8)

Lumber magnetic resonance imaging (only for case 5) Stenosis of lumber canal at lumber 3 level

Electromyography (only for case 5) Normal

TABLE 3: Characteristics of 14 human immunodeficiency virus infected patients without neurological involvement.
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im pa ir ment com pa red to tho se wit ho ut. No dif fe -
ren ce was fo und bet we en the two gro ups with re-
s pect to age, con cur rent di se a ses and du ra ti on of
HIV in fec ti on. Sub-analy sis of the pa ti ents with
ADC and the com pa ri son of re sults with tho se of
pa ti ents with no ne u ro lo gi cal in vol ve ment al so re-

ve a led si mi lar re sults. The re sults we re shown in
Tab le 6.

DIS CUS SI ON
Alt ho ugh so me stu di es6,7 re por ted low fre qu en ci es
of (25.6-29.93%) ne u ro lo gi cal in vol ve ment in HIV

Kaptan ve ark. Enfeksiyon Hastalıkları

Age CD4+ T lymphocyte count Plasma HIV-1 RNA Duration of HIV infection 

Case number (years) Sex (cells/mm3) (copies/mL) (months)

7 28 Male 105 1.000 109

13 70 Male 50 < 50 8

15 34 Female 58 >75.000 85

16 40 Male 78 2.600 96

17 17 Male 166 7.000 22

19 62 Male 174 >75.000 85

TABLE 4: General characteristics of six human immunodeficiency virus infected patients with neurological involvement.

Case number The results of clinical examinations and diagnostic studies

7 Cerebral tuberculoma, pulmonary tuberculosis

Extensor plantar response on right (positive Babinski sign)

No cognitive impairment. MMSE: 59 points (normal)

Cranial MRI: Left frontal cortical enhancing millimetric lesion

13 Ischemic cerebrovascular disease, zona zoster.

Intentional tremor

Moderate impairment of attention, remote memory and short-term memory. MMSE: 47 points

Cranial MRI: Ischemic gliosis 

15 Progressive multifocal leukoencephalopathy, oropharyngeal Candida infection. Hyperactivity of deep tendon reflexes, 

clonus of patella and achilles, coreo-atetoic movements, Hoffmann reflex positive bilaterally, and Babinski sign negative bilaterally

Severe cognitive impairment in all areas. MMSE: 12 points

EEG: Superficial sleep. Cranial MRI: Cerebral and cerebellar atrophy, hydrocephaly, and findings of progressive multifocal leukoencephalopathy.

16 Mild AIDS dementia complex (Stage 1), mononeuropathy multiplex, oropharyn-geal Candida infection.

Numbness of right foot, and right carpal syndrome

Mild impairment of frontal lobe function tests, moderate impairment of remote memory, and severe impairment of 

attention and short-term memory. MMSE: 38 points

EMG: Mononeuropathy multiplex. Cranial MRI: Left frontal 1 cm lesion deep within the white matter which is hypointense in T1- and 

hyperintense T2- weighted images

17 Subclinical AIDS dementia complex (Stage 0.5).

Hypoactivity of deep tendon reflexes 

MMSE: 58 points 

EMG: Normal. Cranial MRI: Normal

19 Severe AIDS dementia complex (Stage 3), distal sensory polyneuropathy, zona zoster, pulmonary tuberculosis.

Hypoestesia and dystrophic changes in the feet, negative Achilles reflex, truncal ataxia, hypoactivity of deep tendon reflexes, and incontinence

Mild impairment of remote and short-term memory and moderate impairment of frontal lobe function tests. MMSE: 53 points

EMG: Could not be tolerated. Cranial MRI: Cerebral and cerebellar atrophy, and hydrocephaly

TABLE 5: Neurological evaluation of six human immunodeficiency virus infected patients with neurological involvement.

MRI: Magnetic resonance imaging. EEG: Electroencephalography. EMG: Electromyography. MMSE: Mini Mental State Examination.



in fec ted pa ti ents, du ring the co ur se of the in fec ti -
on, up to 30-50% of pa ti ents ha ve ne u ro lo gi cal di s-
e a ses.1 Usu ally the ne u ro lo gi cal in vol ve ment is in
the la te sta ges of HIV in fec ti on, but 10-50.3% of
the pa ti ents we re re por ted to pre sent ini ti ally with
ne u ro lo gi cal comp la ints.1,8 The hig her ra ti o in the
se cond study,8 which was a ret ros pec ti ve re vi ew of
149 HIV-in fec ted AIDS pa ti ents, co uld be at tri bu -
ted to the spe ci alty of the hos pi tal, which was a re-
fer ral hos pi tal for ne u ro lo gi cal di se a ses. Thus,
ca re ful and de ta i led his tory of pa ti ents ad mit ted to
ne u ro logy cli nics, to qu es ti on the pre sen ce of pos-
sib le risky be ha vi ors for HIV trans mis si on, and an -
ti-HIV tes ting of the sus pec ted ca ses wo uld help to
di ag no se HIV in fec ted pa ti ents. In the study pre-
sen ted he re, ra ti os of ne u ro lo gi cal in vol ve ment
(30%) and ini ti al pre sen ta ti ons with ne u ro lo gi cal
comp la ints (15%) we re si mi lar to the re sults of ear-
li er stu di es, as well as the low CD4+ T lymphocy te
co unt of the pa ti ents. The me an CD4+ T lymphocy -
te co unt of the pa ti ents with ne u ro lo gi cal in vol ve -
ment was re por ted to be 89 cells/mm3.6

Si mi lar to the va ri a ti ons in fre qu ency of ne u -
ro lo gi cal in vol ve ment, pro fi les of ne u ro lo gi cal con-
di ti ons al so vary bet we en stu di es.8 A study9 from
the Uni ted Sta tes re por ted ADC in 49.2% of pa ti -
ents with ne u ro lo gi cal in vol ve ment. Ho we ver, in
anot her study8 from Me xi co, op por tu nis tic in fec ti -
ons of the cen tral ner vo us system (CNS) we re re-
por ted in 70% of the pa ti ents and ADC was
re por ted only in 8.7%. Op por tu nis tic in fec ti ons al -
so show va ri a ti ons from re gi on to re gi on. In a
study8 from Me xi co, CNS to xop las mo sis, crypto -
coc cal me nin gi tis, and CNS tu ber cu lo sis we re re-
por ted in 32.2%, 20.1% and 8.7% of the pa ti ents,
res pec ti vely. In a study6 from In di a, ho we ver, me -
nin gi tis was the most fre qu ent CNS in fec ti on
(39.4%). In one study9 com pa ring pa ti ents from
Me xi co City (n= 120) and Ho us ton-Te xas (n= 500),
in trac ra ni al tu ber cu lo mas we re de tec ted only in
the Me xi can po pu la ti on (10%). The study com-
men ted that the dif fe rent fin dings in the Me xi can
po pu la ti on we re li kely to ref lect aff lic ti ons com-
mon to de ve lo ping co un tri es, which is a high pre -
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Patients with neurological involvement Patients with AIDS dementia complex

(n= 6) (n= 3)

Patients without Patients without 

neurological involvement (n= 14) neurological involvement (n= 14)

Parameter Statistical comparison* Statistical comparison*

Duration of HIV infection (months) 8-109 (67.50 ± 41.85) 22-96 (67.67 ± 39.93)

4-73 (31.14 ± 19.66) 4-73 (31.14 ± 19.66)

p= 0.099 p= 0.130

CD4+ T lymphocyte count (cells/mm3) 50-174 (105.17± 53.75) 78-174 (139 ± 53.27)

65-1.592 (502 ± 400.85) 65-1.592 (502 ± 400.85)

p= 0.003* p= 0.044*

Age (years) 17-70 (41.83 ± 20.36) 17-62 (39.67 ± 22.50)

24-47 (35.07 ± 6.77) 24-47 (35.07 ± 6.77)

p= 0.620 p= 0.614

Number of patients adherent to highly active antiretroviral therapy 1 case No case

11 cases 11 cases

p= 0.018* p= 0.029*

Number of patients with co-existing diseases 5 cases 2 cases

4 cases 4 cases

p= 0.050 p= 0.515

TABLE 6: Statistical comparison of human immunodeficiency virus infected patients with neurological involvement and 
patients with AIDS dementia complex (ADC) as neurological involvement with patients with no neurological involvement.

*Statistically significant if p < 0.05.



va len ce of tu ber cu lo sis. In the re ports of the Tur k-
ish Mi nistry of He alth,10 tu ber cu lo sis ra tes are al so
high in Tur key and thus, mo re pa ti ents with HIV
in fec ti on and in trac ra ni al tu ber cu lo sis might be ex-
pec ted in the fu tu re. Co-in fec ti ons of HIV and tu-
ber cu lo sis are al so re por ted from Eu ro pe.
Tu ber cu lo sis is not only a prob lem of de ve lo ping
co un tri es, but al so of de ve lo ped co un tri es. A
study11 from Spa in al so emp ha si zed that in pa ti ents
with AIDS and pro ven in trac ra ni al tu ber cu lo sis (n=
35), mo re than 90% we re in tra ve no us drug abu sers
and in two thirds of the pa ti ents tu ber cu lo sis was
the first ma ni fes ta ti on of AIDS. In the study pre-
sen ted he re, thre e of the 20 ca ses had ac ti ve pul-
mo nary tu ber cu lo sis and 1 pa ti ent had ad di ti o nal
in trac ra ni al tu ber cu lo ma. Si mi lar to the Spa nish
study,11 most (two thirds) of the pa ti ents with tu-
ber cu lo sis we re in tra ve no us drug abu sers. Thre e
ad di ti o nal ca ses re por ted a his tory of tu ber cu lo sis
fol lo wing HIV di ag no sis. 

The pe rip he ral ner vo us system is al so af fec ted
in HIV in fec ti on. Ne u ro pat hi es such as DSP, inf -
lam ma tory dem ye li na ting poly ne u ro pathy, prog -
res si ve pol yra di cu lo pathy and mo no ne u ro pathy
mul tip lex are ot her ne u ro lo gi cal comp li ca ti ons that
may de ve lop in HIV in fec ted pa ti ents. Dis tal sen-
sory poly ne u ro pathy is the most com mon form of
ne u ro pathy in HIV in fec ti on and pa ral lel to dec li -
ning CD4+ T lymphocy te co unts in cre a ses in its in-
ci den ce ha ve be en re por ted. It may de ve lop in up
to 35% of AIDS pa ti ents.3 In one study,7 of the 481
ne u ro lo gi cal events in 1.527 HIV in fec ted pa ti ents,
one third we re re la ted to ne u ro pat hi es. 

Fre qu ency of ce reb ro vas cu lar di se a ses in HIV
in fec ti on al so shows va ri a ti ons. In one study,12 ce -
reb ral in farc ti on was re por ted in 18% of 71 AIDS
pa ti ents, and the most com mon are a af fec ted was
the ba sal gang li a (68%). In anot her study,8 ho we -
ver, fre qu ency was much lo wer (5.4%). 

The fre qu ency and the spec trum of ne u ro lo gi -
cal di se a ses in HIV in fec ted pa ti ents in Tur key are
unk nown. In the Tur kish me di cal li te ra tu re, pub-
lis hed ca se re ports we re the pa ti ents with op por tu -
nis tic in fec ti ons of the CNS inc lu ding six ca ses of
crypto coc cal me nin gi tis,13-15 3 ca ses of PML,16-18 2
ca ses of pne u mo coc cal me nin gi tis,19 and 1 ca se of

CNS to xop las mo sis.20 In the study pre sen ted he re,
the most com mon ne u ro lo gi cal di se a se was ADC
(50%), fol lo wed by op por tu nis tic in fec ti ons of the
CNS (33%), ne u ro pat hi es (33%), and ce reb ro vas -
cu lar di se a se (17%). Two pa ti ents had mo re than
one ne u ro lo gi cal di se a se. De pen ding on the se ve -
rity and ma ni fes ta ti ons, ADC can be a de vas ta ting
comp li ca ti on of HIV in fec ted pa ti ents and im pa irs
the qu a lity of li fe. Thus, a pa ti ent with ADC wo -
uld most li kely ne ed furt her psycho so ci al sup port
in the fu tu re. In ad di ti on, the li ke li ho od of unem-
p loy ment du e to di sa bi li ti es as well as in cre a sed
costs of self-ca re and me di cal ca re, wo uld re sult in
an in cre a se in the ove rall cost.   

Alt ho ugh ADC is among the com mon ne u ro -
lo gi cal comp li ca ti ons,1,3 the wi de ran ge ob ser ved of
its fre qu ency (8.7-49%)8,9 might be as so ci a ted with
a num ber of fac tors. First, the di ag no sis of ADC is
dif fi cult du e to the lack of spe ci fic stu di es and the
only way to di ag no se the con di ti on is to exc lu de ot -
her ca u ses.1,3 Stu di es are still run to as sess cog ni ti ve
im pa ir ment in HIV-as so ci a ted de men ti a. MMSE
test, men tal al ter na ti on test (MAT), mo di fi ed HIV
de men ti a sca le (M-HDS), and Gro o ved Peg bo ard
(GP) are used to iden tify pa ti ents with HIV-as so ci -
a ted de men ti a.21-23 Alt ho ugh MMSE test is re por ted
to be ina de qu a te to di ag no se pa ti ents with early de-
men ti a, it is still used fre qu ently be ca u se it is simp -
le, ti me-sa ving and stan dar di zed.24 Re sults of
ne u ro i ma ging stu di es, al so, are not spe ci fic for the
di ag no sis of ADC. Cra ni al MRI in ADC may show
sub cor ti cal at rophy mo re pro no un ced than that of
cor ti cal, which is not pro por ti o na te to the deg re e of
de men ti a, and ad di ti o nally may de mons tra te mul ti-
p le hype rin ten se sig nals in T2-we igh ted ima ges,
which are no nen han cing, ill de mar ca ted, and lo ca -
li zed bi la te rally in the sub cor ti cal whi te mat ter. In
de men ti a, MRI is sug ges ted to be su pe ri or to com-
pu ted to mog raphy scan ning.1 In the study pre sen -
ted he re, whi le in 2 ca ses with ADC, cra ni al MRI
fin dings we re con sis tent with ADC, in 1 ca se cra ni -
al MRI was nor mal. Thus, in the pre sen ce of nor-
mal ne u ro i ma ging re sults, di ag no sis of ADC sho uld
not be exc lu ded be fo re full eva lu a ting of the pa ti ent. 

Pe ri o di cal as sess ment of HIV in fec ted pa ti -
ents for the pre sen ce ADC sho uld be con si de red
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