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VIEW AND REVIEW

Neurocysticercosis and HIV Infection: what
can we learn from the published literature?

Neurocisticercosis e infeccion por VIH: ;Qué se puede aprender de la literatura reportada?
Omar HERRERA VAZQUEZ'?, Matthew L. ROMO?®, Agnés FLEURY"?

ABSTRACT

Infections caused by the human immunodeficiency virus (HIV) and by the larvae of Taenia solium (i.e., cysticercosis) are still widespread in
many developing countries. Both pathologies modify host immune status and it is possible that HIV infection may modulate the frequency
and pathogeny of cysticercosis of the central nervous system (i.e., neurocysticercosis [NCC]). Objective: To describe published cases of NCC
among HIV-positive patients and to evaluate whether the characteristics of NCC, including frequency, symptoms, radiological appearance,
and response to treatment differed between HIV-positive and HIV-negative patients. Methods: Forty cases of NCC/HIV co-infected
patients were identified in the literature. Clinical and radiological characteristics, as well as response to treatment, were compared with
non-matching historical series of NCC patients without HIV infection. Results: Most of these patients had seizures and multiple vesicular
parasites located in parenchyma. Clinical and radiological characteristics were similar between HIV-positive and HIV-negative patients
with NCC, as well as between immunocompromised and non-immunocompromised HIV-positive patients. Conclusion: Our review did not
reveal clear interactions between HIV and NCC. This may be partially due to the small number of cases and reliance on published research.
A systematic, multi-institutional effort aiming to report all the cases of this dual pathology is needed to confirm this finding and to clarify
the possible relationship between both pathogens.
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RESUMO

Las infecciones causadas por el virus de inmunodeficiencia humana (VIH) y la larva de la Tenia solium siguen estando diseminadas en
paises en vias de desarrollo. Ambas patologias modifican el estado inmune y es posible que la infeccién por el VIH module la frecuencia 'y
la patologia de la neurocisticercosis (NCC). Objetivo: Describir los casos publicados de NCC en los pacientes VIH positivos y evaluar si las
caracteristicas de la NCC, incluyendo frecuencia, sintomas, presentacion radiolégica, respuesta a tratamiento, difieren entre los sujetos
VIH positivos y VIH negativos. Métodos: Cuarenta casos con coinfeccion NCC/VIH fueron identificados en la literatura. Se compararon
sus caracteristicas clinico-radiolégicas, asi como su respuesta al tratamiento con diferentes series de casos histéricos no pareados.
Resultados: La mayoria de los pacientes NCC/VIH tenian epilepsia y multiples parasitos vesiculares en el parénquima. Las caracteristicas
clinico-radiolégicas de la NCC asi como la evolucion de los pacientes fueron similares entre pacientes VIH positivos y negativos, asi como
entre pacientes VIH inmunocomprometidos y noinmunocomprometidos. Conclusion: No encontramos interacciones claras entre VIHy NCC.
Este resultado puede haber sido influenciado por el pequeno nimero de casos y la parcialidad de la informacion publicada. Un esfuerzo
multiinstitucional, sistematico encaminado a reportar todos los casos de esta patologia dual es necesario para confirmar estos resultados
y esclarecer la relacion entre patégenos.

Palabras-clave: HIV; coinfeccion; Taenia solium; neurocisticercosis.

Human immunodeficiency virus (HIV) continues to be a
major public health issue. In 2016, roughly 36.7 million peo-
ple were infected with HIV, mostly in Africa (Middle East
and North Africa: 230,000, Western and Central Africa: 6.5
million, Eastern and Southern Africa: 19 million); Asia and

the Pacific region accounted for 5.1 million cases, and Latin
America and the Caribbean had about 2 million cases'. HIV
infection causes different immunological changes, particu-
larly defects in cellular immunity and CD4+ T-lymphocyte
function. Immunosuppression increases the odds of infection
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by different pathogens and also enables easier transmission
from one compartment of the body to another. The most fre-
quent opportunistic infections of the central nervous system
(CNS) are toxoplasmosis, cryptococcosis, and tuberculosis*®,

Neurocysticercosis (NCC) is an endemic infection in
many countries in Latin America, Africa, and Asia and
results from the localization of the larvae of Taenia solium
in the CNS® In the year 2010 it was estimated that there
were 372,000 incident cases of cysticercosis, that NCC was
the cause of the death of about 28,000 people, and that the
disease burden estimated to be caused by cysticercosis was
2.79 million (95%UI 2.14-3.61 million) DALYs". The presence
of T. solium in humans induces an immunological response,
and it has been shown that the different stages of the par-
asite (vesicular, colloidal, and calcified) are each associated
with a particular immunological profile. In particular, cal-
cified parenchymal NCC is associated with a Th2 response
that involves an increase of IL-4, IL-5, and IL-13 in periph-
eral blood, while severe NCC is associated with an increase of
IL-5, IL-6 and IL-10 in CSF, along with a decrease in the lym-
phoproliferation response®.

NCC and HIV are infections that might have some type
of interaction. Both diseases are prevalent in many of the
same countries, and a recent report from Brazil found that
HIV/AIDS was recorded as the most frequent underlying
cause of death when NCC was listed as an associated cause of
death®. Also, although the lifecycle of T. solium occurs mainly
in rural areas, different case series show that most patients
lived in urban settings’, similar to patients with HIV®. At an
immunological level, although both diseases alter the immu-
nological system in different ways, we cannot rule out the
possibility that the HIV-associated immunosuppression can
modulate the 7. solium infection. In this sense, it is interest-
ing to note that infection with the related parasite Taenia
crassiceps seems to be more frequent in HIV-positive indi-
viduals than in HIV-negative ones’.

Considering these antecedents, we described all of the
NCC-HIV-positive cases we could identify in the published
medical literature. Also, using control studies describing
NCC-HIV-negative cases, we assessed whether interactions
between the two pathogens could exist, influencing NCC
prevalence, symptoms, imaging characteristics, and treat-
ment response, using the medical literature. We specifically
hypothesized that immunosuppressed individuals with HIV
might have increased NCC prevalence (possibly related to
opportunism of NCC) and radiological severity, as well as a
decrease of NCC symptoms and response to treatment.

METHODS

We conducted a scoping review of the literature by map-
ping the medical literature on HIV and NCC, as our research
questions were broad and complex, and could not be
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condensed into targeted questions that could be answered
by a systematic review.

We searched for relevant publications (ie., original
research and case reports) in the following medical data-
bases: MEDLINE & MEDLINE In-Process (PubMed.gov), Web
of Science, Ovid, LILACS, African Index Medicus, EBSCO, and
the grey literature (consisting of Google searches), limiting our
search to publications written in English, Spanish, French, and
Portuguese between 1984 and 2016. The following terms were
included: 1. PubMed.gov “neurocysticercosis and HIV/diagno-
sis” [MeSH] OR “neurocysticercosis and HIV/therapy” [MeSH]
OR ‘“neurocysticercosis and HIV/complications” [MeSH],
“neurocysticercosis and AIDS/diagnosis” [MeSH] OR “neuro-
cysticercosis and AIDS/therapy” [MeSH] OR “neurocysticer-
cosis and AIDS/complications” [MeSH]. 2. For the remaining
medical databases, the search terms “neurocysticercosis and
HIV or neurocysticercosis and AIDS” were used, using trans-
lated keywords for Spanish, French, and Portuguese. The case
definition of NCC was based on the Carpio et al. criteria'’, and
the case definition for HIV infection was based on the Centers
for Disease Control and Prevention guidelines (2014)". Reports
not meeting these case definitions (e.g.. NCC ascertained using
serological tests only) or reports completely lacking informa-
tion on the characteristics of NCC infection (number, stage,
and localization of parasites, and clinical features) and on CD4
status were excluded.

The results of our search are depicted in Figure. Detailed
information (symptoms, number, location and stage of par-
asites, CD4 count and outcome) regarding each NCC/HIV
case is provided in supplementary Table 1.

Information regarding control groups (i.e, HIV-
negative individuals with NCC) is detailed in Table 1. A
comparison was made using matched population'. The
remaining control studies were included based on the fol-
lowing criteria: 1) Similar institutions where NCC/HIV-
positive patients were evaluated'®; 2) pooled estimates
of neurological symptoms associated with NCC obtained
by a systematic review of the literature'’; and 3) series of
patients from hospital settings in which radiological find-

ings and outcomes were described'$!516.17:18.19.2021.41

RESULTS

Characteristics of NCC in HIV-positive patients

We identified 40 published cases of patients co-infected with
NCCand HIV that met the inclusion criteria (Supplementary Tab
1e)22\23,24\25,26\27,28,29,30,31,32,33,34,35,36,37,38,39,40,41,42,43. ’The information used
to characterize HIV and NCC diseases was heterogeneous
between articles and frequently incomplete. Diagnosis was
made based on CT scan in 22 cases (55.0%) and on MRI in
18 cases (45.0%). None of the publications mentioned which
infection (NCC or HIV) was acquired first.



Unique records identified
through Pubmed
database search

(n=231)

Unique records identified
through Web of science
database search
(n=16)

Unique records
identified through Ovid
database search
(n=1)

Unique records identified
through African Index
Medicus database search
(n=0)

57 Records screened

Unique records identified
through LILACS database
search
(n=14)

Unique records identified
through grey literature
database search
(n=5)

35 Records excluded:
-Other type of intracranial
lesions (n = 4)

-No serological results for HIV
(n=7)
-Reviews/Guideline/Opinion
(n=18)

-No access to full article
(n=4)

-No data to extract (n = 2)

Figure. Flow chart showing the results of the literature search.

22 papers describing 40 patients with
NCC/HIV co-infection

Table 1. Information for control studies used for comparisons with patients co-infected with neurocysticercosis and HIV.

Reference numbers

(control studies, i.e. Number of included subjects

Information used for the current study

Reference numbers used for

NCC/HIV-) comparison (NCC/HIV+)
12 170 HIV+ and 170 HIV- NCC prevalence 12

13 4098 (neurological patients) NCC prevalence, Radiological findings 24

14 2211 (NCC) Neurological symptoms 22,24,25,27-43
15 111 (NCC) Radiological findings 22-43

16 753 (NCC) Radiological findings 22-43

18 37 (NCC) Radiological findings 22-43

L4 206 (NCC) Radiological findings 22-43

17 114 (NCC) Response to treatment 22,24-26,29-43
19 942 (NCC) Response to treatment 22,24-26,29-43
20 38 (NCC) Response to treatment 22,24-26,29-43
21 120 (NCC) Response to treatment 22,24-26,29-43

HIV: Human immunodeficiency virus; NCC: Neurocysticercosis.

SeX was reported fOI' 30 Cases22,23,24,25,28,29,30,31,32,33,34,35,36,37.38.39.40.

44243, 10 (33.3%) were female and 20 (66.7%) male, while indi-
vidual age (mean 34.8 + 11.5; range 13-72) was reported for
25 Case822'23’24’25’28’29’30'31'32'33'35'36'37'38'39'40'41'43.

Regarding symptoms, among the 30 cases with these char-
acteristics clearly described, most of the patients presented
with seizures (62.1%), followed by focal deficit (20.7%), intra-
cranial hypertension (10.3%), and headache (6.9%) (Table 2

and supplementary table). At a radiological level (Table 3 and
supplementary table), most of the patients presented with
multiple parasites (82.9%), located in parenchyma (79.3%),
and in the vesicular stage (36.0%). It is interesting to note that
in all of the patients with only extraparenchymal parasites,
parasites were located in the subarachnoid space, and 50%
of them (2 patients) presented with parasites at the spinal
level. After treatment, most of the patients improved (88.9%)
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Supplementary Table. Demographic, clinical, and radiological characteristics of the 40 HIV/NCC cases. CD4 counts and outcome

are also reported if available.

ARTICLE (First author, year of Age/sex Symptoms Number/ location of Stage (Vesicular/ CD4 Immediate
publication, reference number) g related with NCC parasites colloidal/calcified) (cel/mm3) outcome
Thornton, 1992 ;
40/M ICH Multiple parenchymal Vesicular NA Improved
#292 subarachnoid
Thornton, 1992 Multiple parenchymal Not
30/M Focal deficit Vesicular NA :
#9292 improved
Thornton, 1992 Not
36/M Seizure Multiple parenchymal Vesicular NA .
#29 improved
Thornton, 1992
. 25/M Seizure Multiple parenchymal Vesicular NA Died
White, 1995
Asymptomatic . :
#23 29/M Incidental finding Multiple parenchymal Vesicular 33 NA
(NCC + cryptococcal meningitis)
Soto, 1996 i
29/M ICH Slngle Vesicular 150 Improved
H24 Parenchymal
Soto, 1996
#24 41/F Asymptomatic Subarachnoid Vesicular, NA Improved
Incidental finding calcified P
(NCC + Toxo)
Delobel, 2004 Single subarachnoid
45/M Focal deficit (temporal) /Lumbar Vesicular 241 Improved
#25 epidural
Modi, 2004 Single (3)
NA NA NA 106-768 Improved
Six cases, #26 Multiple (3)
Modi, 2004
Three cases, #26 NA NA NA NA 30-104  Improved
(2 with NCC+TB, 1 with
NCC+TB+Toxo)
Kumwenda, 2005 Calcified
#27 NA Focal deficit NA NA NA
Pandey, 2005 ) A o
- 24/M Seizures Multiple parenchymal Calcified 200 NA
Chianura, 2006 ;
22/F Headache M“‘.t'p‘e parenchymal_, Colloidal 473 Improved
#29 ventricular subarachnoid
Lillie, 2006
- 26/F ICH Basal subarachnoid NA 600 Improved
Prasad, 2006 ) ) )
a1 51/F Seizures Single parenchymal Colloidal 350 Improved
Prasad, 2006
. 40/M Seizures Multiple parenchymal Colloidal 32 Improved
Prasad, 2006 i
72/M Focal deficit Multiple parenchymal Vesmglar, 105 Improved
#31 colloidal
Ramos, 2007
a0 36/F Headache Multiple parenchymal Colloidal 13 Died
Serpa, 2007 ) ) )
433 35/M Seizure Single parenchymal Colloidal 462 Improved
Jung 2008 i
& NA/F Seizures Multiple Vespglar, -—- Improved
#34 calcified
Continue
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Continuation

Okome-Nkoumou, 2010

i 27/F Seizure Multiple parenchymal Colloidal 10 Improved
Gupta, 2012 ;
P 13/M Seizure Multiple parenchymal Vesu:_ular, 396 Improved

#36 colloidal
Motsepe, 2012 i i
o P 46/F Focal deficit M”“'ple:puitn’:[“h”o'd NA 46 Improved
Giordani, 2013
- 24/M Seizure Multiple parenchymal Colloidal 24 Improved
Millogo, 2013
439 34/M Seizures Multiple parenchymal Vesicular NA Improved
Taha, 2013 Vesicular

34/F Focal deficit Multiple parenchymal 750 Improved
#40 Colloidal
Anand, 2015 i

40/M Seizure Multiple parenchymal Vesmglar, 350 Improved
H41 colloidal
Anand, 2015 : . Vesicular,
e 35/M Seizure Multiple parenchymal colloidal, calcified 530 NA
Anayo, 2015
., 4 36-45/M Seizures Multiple parenchymal NA NA Improved

cases,

Martins, 2015
e 36/F Seizure Multiple parenchymal Vesicular NA Improved

NA: not available; ICH: intracranial hypertension; CSF: cerebrospinal fluid; TB: tuberculosis; Toxo: toxoplasmosis.

Table 2. Neurocysticercosis clinical presentation in
symptomatic HIV-negative and -positive patients.

Variable HIV-negative [14] HI(Y;ZOZSQI;LW
Headache 25.9% (10.7 - 45.0% ClI) 2 (6.9%)
Seizure 63.2% (51.9 - 73.8% CI) 18(62.1%)
Focal deficit 11.8% (4.1 - 22.9% Cl) 6(20.7%)
Intracranial

: 16.3% (5.3 - 31.8% Cl) 3(10.3%)
hypertension

In cases of symptoms belonging to different categories, only the most severe

symptom was considered for each case. *Of the 40 published cases, two
patients did not have symptoms related to NCC (incidental finding) and only

among 29 were symptoms clearly described.

(Table 4). Two patients died; for one of them the cause of
death was not NC (thrombocytopenia), and for the other, the
cause was not clearly described.

Effect of the intensity of HIV-related
immunosuppression on NCC characteristics

Individual CD4 count was described for only 18 NCC/HIV
cases, 10 patients (55.6%) had CD4 = 200 cells/mm? while
eight patients (44.4%) had CD4 < 200 cells/mm? 232425282930,
3132.33.35.3631384041 - A comparison of the main characteristics of
NCC between the two groups is presented in Table 5. As seen,
in the two groups, the main symptom was seizure, most of
the parasites were located in the parenchyma and degenerat-
ing (colloidal or calcified). Patients improved with treatment
in the two groups.

Table 3. Neurocysticercosis radiological presentation (number,
location and stage of parasites) in HIV-positive and -negative
patients.

HIV-negative [13,

Variable 15,16, 18, 44] HIV-positive*
Number of cysticerci
Single 29 (25.4%) 6 (17.1%)
Multiple 76 (63.2%) 29(82.9%)
Location of cysticerci
Parenchymal 60 (54%) 23 (79.3%)
133 (59.6%)
10-20%
Extraparenchymal 11 (30%) 4(13.8%)
51(22.9%)
Mixed NA 2(6.9%)
Stage of cysticerci
Vesicular 29 (25.4%) 9 (36.0%)
Colloidal 12 (10.5%) 7(28.0 %)
Calcified 15(18.2%) 2 (8.0%)
13 (12%)
Mixed NA 7 (28.0%)

*Information was frequently incomplete. We report only the information when
clearly described (in 35 cases for number, 29 for location and 25 for stage).

Effect of HIV on NCC prevalence

Two comparative studies allowed us to evaluate the effect
of HIV on NCC prevalence, since it is possible that NCC rep-
resents an opportunistic infection.

Herrera Vazquez O et al. Neurocysticercosis and HIV Infection 361



362

Table 4. Outcome of HIV-positive and -negative patients with
neurocysticercosis after cysticidal treatment.

Table 5. Characteristics of neurocysticercosis presentation by
CD4 count among HIV-positive patients.

Variable H[IY;,n1e gg_azt1i\]/e HIV-positive*
Improved 114 (74.5%) 32(88.9 %)
Not improved 13(22.8%) 2 (5.5 %)
Died 2 (5.3%) 2 (5.5%)

*Individual data were reported for 36 patients (Supplementary Table).

The first was a study where the prevalence of NCC (with
CT-based diagnosis) in 170 matched HIV-positive and
HIV-negative patients in northern Tanzania were evaluated
and compared. The authors did not find any significant
differences in NCC prevalence and clinical manifestations
between the two populations.

The second comparison was made using data from
two studies that examined the frequency of NCC among
HIV-positive and HIV-negative individuals at the Mexican
National Institute of Neurology'**. In both studies, NCC
diagnosis was made using radiological parameters. The
first evaluated the prevalence of NCC among HIV-negative
patients admitted to this institution in 1994 and 2004. The
authors reported an NCC prevalence of 2.4% (100/4098)
in 1994, and of 2.5% (120/4706) in 2004. The second study
described the prevalence of NCC in 91 HIV patients diag-
nosed between 1987 and 1993. Two of the participants in this
study had NCC, with an estimated 2.2% prevalence of NCC in
HIV-positive individuals. Thus, no major difference in NCC
prevalence between HIV+ and HIV- populations was found
(2.2% vs. 2.4%).

Effect of HIV on NCC symptoms, imaging
characteristics, and treatment response

We compiled the symptoms of published NCC/HIV
Cases22.23,24.25.27.28.29,3[),31.32.33,34.35.36.37.38.39.40.41.42.43, and Compared them
with a published meta-analysis providing estimates of
the manifestations among HIV-negative patients with
symptomatic NCC". The results are presented in Table 2.
Within the two groups of patients, seizure was the symp-
tom most frequently reported. The frequency of focal defi-
cit and intracranial hypertension were similar between the
two groups of patients and only headache was lower in the
HIV-positive group.

Although the published literature was frequently incom-
plete, we assessed whether HIV seropositivity was asso-
ciated with differences in number (single vs. multiple),
location (parenchymal vs. extraparenchymal), and stage
(vesicular, colloidal, calcified, mixed) of parasites. Results
in HIV“pOSitiVe patients22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37,38,39,40,41,42,43
were compared with different series of NCC patients with-
out HIV315161844 "and are presented in Table 3. Within the two
groups of patients, the most frequent radiological presentation
was multiple vesicular parasites located in the parenchyma.
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Variable CD4>200(n=10) CD4< 200 (n=8)
Symptoms*
Headache 1(10%) 1(14.3%)
Seizure 6 (60%) 3(42.8%)
Focal deficit 2 (20%) 2 (28.6%)
ICH 1(10%) 1(14.3%)
Parasite location
Parenchyma 7 (70%) 7 (87.5%)
Extra-parenchyma 2 (20%) 1(12.5%)
Mixed 1(10%) 0
Parasite stage
Vesicular 1(11.1%) 2 (28.6%)
Colloidal/calcified 4 (44.4%) 4 (57.1%)
Mixed 4 (44.4%) 1(14.3%)
No data 1 1
Outcome
Improved 8 (100%) 6 (85.7%)
Not improved / Died 0 1(14.3%)
No data 2 1

ICH: Intracranial hypertension. * In the group of patients with CD4<200, one
patient did not present symptoms related to NCC (incidental finding).

We compiled HIV/NCC cases in which response to

treatment was 24,25,26,29,30,31,32,33,34,35,36,37,38,39,40,41,42,43

specified*
Treatment consisted of surgery and/or cysticidal drugs. It was
frequently not described whether the criteria of improve-
ment were clinical or radiological. Period of follow-up was
also highly variable and was frequently short after treat-
ment. In cases of no improvement or death, it was difficult
to know whether the cause was NCC or an opportunistic
infection associated with HIV. The data of NCC/HIV patients
were compared with different studies that evaluated the out-
comes of the treatment in NCC patients without HIV'"1%2021,
As shown in Table 5, most patients of both groups improved
with specific treatment (surgery or cysticidal drugs).

DISCUSSION

HIV infection and NCC are endemic in many of the
same geographical regions, which include predominantly
developing countries. It is well known that both diseases
modulate the immune system and it is possible that some
interactions may occur between them. Particularly, immu-
nosuppression could favor the invasion and growth of par-
asites in CNS, increasing the prevalence and radiological
severity of NCC. On the other hand, due to the decrease in
inflammatory reaction, symptoms and response to treat-
ment could be diminished.



To evaluate these hypotheses, we compared different char-
acteristics between HIV-negative and HIV-positive patients,
both with NCC. Only 40 individual cases of NCC and HIV co-
infection were identified in the literature. The descriptions of
the patients in the case reports were frequently not complete
and we are conscious that this could generate bias in our results.
Publication bias is also especially relevant to consider for the
individual cases of HIV and NCC co-infection. Indeed, authors
and journals might be more likely to publish case reports that
present especially unique or severe disease presentations, mak-
ing case reports an inaccurate representation of the true nature
of the disease presentation. Another limitation that warrants
mentioning is that the HIV status of the individuals with NCC
in the studies used for controls was not known; however, given
the low overall prevalence of HIV in these settings, it seems very
unlikely to have influenced the comparisons we made.

In spite of all these limitations, we think that this exercise
is interesting to show the current state of the literature and
the gaps that future research should fill.

We could not identify any clear differences between
HIV-positive and HIV-negative patients regarding the fre-
quency of NCC infection, the clinical-radiological presenta-
tions nor the response to treatment.

The frequency of NCC infection was similar in HIV-positive
and HIV-negative individuals, consistent with an earlier
autopsy study made in Mexico®. Furthermore, NCC diag-
nosis did not appear to be more frequent in HIV individuals
with CD4 counts <200 cell/pl compared to those with higher
counts. It is interesting to note that there were only a few
reported cases of NCC among immunosuppressed individu-
als without HIV*6#4849% supporting the idea that immunosup-
pression does not increase susceptibility to NCC. Moreover, we
did not find any clear differences in NCC characteristics and
outcomes between immunosuppressed and non-immuno-
suppressed HIV patients (Table 5), data that contradict previ-
ous reports suggesting that immunosuppression can increase
the frequency of severe radiological presentation of NCC*%%!,
Furthermore, the main symptoms of NCC in HIV-positive and
HIV-negative individuals were moderate (seizure, focal defi-
cit), and the frequency of intracranial hypertension (the sever-
est symptom) was similar between both groups (Table 2). It is
known that symptoms in NCC mainly depend on the intensity
ofthe inflammatory reaction®. Thus, although it was suggested
that immunosuppressed patients infected with NCC might
present with fewer symptoms compared to HIV-negative
immunocompetent patients infected with NCC*, and that
symptoms might increase when CD4 count is recovered, as
occurs in the immune reconstitution inflammatory syndrome

33.53’ our

(IRIS) and as it was shown in some published cases
data do not enable us to confirm this hypothesis.
Multiple vesicular parenchymal parasites were the most
frequent radiological presentation in both groups of patients
(HIV-positive and HIV-negative) (Table 3). Some authors

reported in preliminary studies an increased frequency of

unusual NCC presentations in HIV-positive patients, such as
giant cysts, racemose cysticerci or spinal localization (6% vs.
1% reported in HIV-negative patients). These unusual NCC
presentations might be due to a parasite overgrowth allowed
by the reduction in immunological response®®. In our study,
the only relevant difference was a higher prevalence of extra-
parenchymal parasites located at a spinal level. Indeed, in our
NCC-HIV-positive sample, 2 of the 6 patients (33.3%) with
extraparenchymal cysts (associated or not with parenchy-
mal cysts) presented with spinal cysts. In one study describ-
ing NCC in HIV-negative patients, prevalence of spinal cysts
was much lower at 3.36% (8/238)". This difference is striking,
and more studies are necessary to confirm this result and to,
eventually, explore the factors possibly implied.

Regarding NCC patients’ response to treatment, we did
not find differences between HIV-positive and HIV-negative
patients, nor between immunosuppressed and non-immu-
nosuppressed HIV patients (Tables 4 and 5). This result is
intriguing when considered in the context of the possible
relevance of inflammation (particularly of Th17 response)
in response to NCC treatment™. In HIV-positive patients,
adecrease of Th17 cells, reflecting the depletion of total CD4+
T cells occurs®, which could modify patients’ response to
NCC treatment. The apparent contradiction between these
data could be attributed to the low number of HIV/NCC sub-
jects included in these studies, as well as to the lack of knowl-
edge regarding the CD4 status of many of the patients.

In conclusion, the description of NCC-HIV-positive cases
was quite similar to the results obtained in a previous study
gathering 27 cases of NCC-HIV co-infection®. As in our study,
the authors found that the most frequent presentation was
multiple parenchymal lesions, and most of those who were
treated responded to cysticidal therapy.

We could not identify any interaction between the two
pathologies. However, as said before, it is clear that most of the
published cases lack precise information, particularly regard-
ing the intensity of the immunosuppression of the patients, the
clinical-radiological and inflammatory status of NCC.

Despite the evident limitations of this study, the informa-
tion reported herein is original and of interest. Implementing
amulti-institutional study that may further increase the avail-
able data on individuals afflicted with both NCC and HIV
and enabling stronger analysis and conclusions is required.
Future research should also seek to answer questions about
the clinical management of NCC/HIV co-infection, especially
related to known drug-drug interactions between antiretro-
viral, antiparasitic, and antiepileptic treatments.
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