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Enteric Parasitic Infections in HIV/AIDS Patients
Before and After the Highly Active Antiretroviral Therapy

Tatiana Paschoalette Rodrigues Bachur?, Josias Martins Vale!, Ivo Castelo Branco Coélho?,
Telma Régia Bezerra Sales de Queiroz? and Cristina de Souza Chaves'
‘Department of Pathology and Legal Medicine — Medical School — Federal University of Ceara;
250 José Infectious Diseases Hospital; Fortaleza, CE, Brazl

Enteroparasites are related to gastrointestinal alterations among patients with HIV/AIDS, some causing severe
manifestations in the period before the institution of the highly active antiretroviral therapy (HAART). The
prevalence of enteroparasitosesin patients with HIV/AIDS seen at two hospitalsin Cear 4, Brazil, was compared in
thepreeHAART (Group 1; n=482) and HAART (Group 2; n = 100) er as. Fecal par asitologic examinations (FPE) were
performed using the direct, L utz, Baer mann-Moraes and modified Ziehl-Neelsen methods. The following parasites
weredetected in Groups1and 2, respectively: Strongyloides stercoralis—30.1% and 11% (p<0.0001), Ascarislumbricoides
—15.6% and 2% (p<0.0001), hookwor ms—13.7% and 2% (p<0.0001), Trichuristrichiura—13.1% and 1% (p<0.0001),
Hymenolepis nana—0 and 1% (p = 0.1718), Giardia duodenalis—7.9% and 1% (p = 0.0076), Entamoeba histolytica/
dispar —3.3% and 1% (p = 0.3301), I sospora belli —4.8% and 1% (p = 0.0993), Cryptosporidium sp. —8.1% and 0 (p =
0.0007), and non-pathogenic protozoansaswell. Therewasasignificant reduction in the prevalence of enter opar asites
between the eras (63.9% to 24%; p<0.0001). In the HAART era, the following observations were made: greater
frequency of enteroparasitesin patientswithout antiretroviral therapy (p = 0.0575), asin those with AIDS (p = 0.08),
and diarrhea (36% of the patients); lack of association with positive FPE (p = 0.626); and non-detection of
Cryptosporidium sp. Strongyl oides stercoralis showed an elevated prevalencein thetwo erasand wasmorefrequent in
men (32.41%) than women (19.04%) of Group 1 (p = 0.018), a finding suggesting the transmission of the helminth
through sodomy. The advent of the HAART modified the profile of opportunistic infections, including parasites,

probably due to the reconstitution of cellular immunity and the direct action of HAART on the parasites.
Key-Words. Enteric parasitic infections, HIV, AIDS, antiretroviral therapy.

Since the discovery of acquired immunodeficiency
syndrome (AIDS), many studies demonstrated that intestinal
parasites were frequently associated with pictures of severe
diarrhea in patients with HIV, in developed as well as
developing countries [1-7]. Enteroparasites such as
Cryptosporidium sp., Isospora belli and Strongyloides
stercoralis, among others, are related to gastrointestinal
changes among patients with the virus, some occurring with
an elevated prevalencein these patientsin the years preceding
the introduction of highly active antiretroviral therapy
(HAART) [8-10].

Among immunocompromised patients, for examplethose
with HIV, certain risk behaviors, such ashomosexual relations
and practicing oro-anal sex, can exacerbate the possibility of
acquiring some intestinal parasitoses such as giardiasis,
cryptosporidiosis and strongyloidiasis, where the
symptomatic pictures are more serious than those of
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individual swith anon-compromised immune system[11,12].
Keystoneand et a. (1980) [ 13] demonstrated, even beforethe
discovery of AIDS, the greater risk for infection by intestinal
parasites through these risk behaviors when comparing the
prevalence of enteroparasites between groups of heterosexual
and homosexual males.

With the progressive introduction of HAART starting in
1996, which helps in the control of HIV infection and in the
reconstitution of the immune system of the patient,
modifications have been observed in the morbi-mortality
profile anong HIV/AIDS patients, reflected in the reduced
occurrence of opportunisticinfections, including those caused
by enteroparasites[14-17].

In view of the high frequency of intestinal parasitosesin
our environment, many of them of opportunistic character,
affecting seriously immunocompromised patients, the
objective of this work was to determine and compare the
prevalence of enteroparasites in patients with HIV/AIDS
treated in periods before and after the advent of highly potent
and effective antiretroviral therapy (HAART). These patients
were seenintwo referral hospitalsof the state of Ceard, Brazil,
and prevalence was correlated with clinical, 1aboratorial and
epidemiological parameters.

Material and M ethods
Population Studied
Group 1

Evaluated in a retrospective manner were data of 482
patientswith HIV/AIDS seen at Hospital S8o José de Doengas
Infecciosas (HSJ), Fortaleza-Ceara, Brazil, between January
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1990 and March 1995. The patients aged 18 yearsor older and
had a fecal parasitologic examination (FPE). Informations
obtained were: sex, age, categories of exposure to HIV and
the results of the FPE.

Group 2

Prospectively, 100 patients with HIV/AIDS seen at HSJ
and Hospital Universitério Walter Cantidio (HUWC), in the
same city, between September 2005 and January 2007, were
included; they were older than 18 years, agreed to participate
in the study, responded to a standard questionnaire and had
fecal specimens submitted for FPE. Thefollowing informations
were collected from the questionnaires and their medical
charts: socio-economic data, categories of exposure to HIV,
antiretroviral therapy and gastrointestinal clinical
manifestations at the moment of the FPE, use of various anti-
infective medications up to 30 days before the fecal
examination, results of CD4+ T lymphocyte counts and
quantification of viral load carried out in the six-month period
before or after the collection of the fecal specimen.

Fecal Parasitologic Examination

The specimens in both groups were processed in the
Parasitology Sector of the Department of Pathology and
Forensic Medicineof the School of Medicine, Federal University
of Ceara (SP/DPML/FAMED/UFC). The patients of Group 1
(retrospectively), as well as those of Group 2 (prospectively)
had at |east onefresh fecal specimen examined by thefollowing
methods: direct, that isfresh and with Lugol’siodine; Lutz, also
known asthe Hoffmann, Ponsand Janer or HPImethod, modified
Baermann-Moraes and modified Ziehl-Neglsen staining [18].
They were read with a light microscope, including al of the
fieldsof eight toten slides per fecal specimen, wherethedlides
were considered positive when showing cysts or oocysts of
protozoans, aswell as eggs or larvae of helminths.

Complementary Tests

CD4+ T lymphocyte counts of the patients of Group 2
were obtained by flow cytometry, and aquantification of viral
load was determined using the sequential amplification of
nucleic acids technique (NASBA), both performed by the
Public Hedlth Central Laboratory of Ceara(LACEN-CE). The
results considered were those closest to the date of the FPE,
obtained in thesix-month interval before or after collection of
thefecal specimen.

Statistical Analysis

Parametric and non-parametric methods were utilized in
uni- and multivariate analyses. The maximum level of
significance utilized for the statistical analyses was 5%. The
oddsratio (OR) was calculated for the parasites that showed
significant reduction between the pre-HAART and HAART
eras(p<0.05). Theanalyseswere carried out using the program
“ Statistical Packagefor Social Sciences’ (SPSS|nc., Chicago,
IL), version 13.

Ethical Aspects

The project was evaluated by the Committee of Ethicsin
Research of HSJ and approved for the two hospitals. All the
patients of Group 2 agreed to participate in the study and
voluntarily signed an informed consent form.

Results

TheGroups 1 (pre-HAART era) and 2 (HAART era) were
composed of 482 and 100 patients with HIV/AIDS,
respectively.

Comparatively, in the two groups the distribution per sex
revea ed apredominance of malecases(Group 1: 82.57%; Group
2: 78%), withmaletofemaeratiosof 4.74 and 3.55inthe pre-
HAART and HAART eras, respectively (p = 0.32) (Table 1).
However, between the men and women we obtained significant
inverse results in the distribution per categories of exposure
toHIV between thetwo eras. With regard to risk of contracting
HIV through sexual relations, men who had sex with men
(MSM), which represented 32.37% of Group 1, represented
16%in Group 2 (p=0.001), and men who had sex withwomen
(MSW), whichwere 12.66% of Group 1, increasedin proportion
t036% in Group 2 (p<0.001). Theincidenceof HIV remained
stable among MSWM (Group 1 = 20.75% and Group 2 = 24%;
p = 0.502), and among the women, all in the HAART era
acquired HIV in sexual relationswith men (22% of Group 2),
where an increase of marginal significance was detected
compared to the pre-HAART era (14.73% of Group 1) (p =
0.074). Inthecurrent era, HAART era, the category of exposure
to the virus by transfusion with blood and blood derivatives
(TBBD) wasnot shown in theindividual sincluded (p = 0.056)
(Tablel). Theagevaried from 18 to 70 yearsin Group 1, with
amean of 33.5+ 9.1 and median of 32 years, whilein Group 2,
thevariationwasfrom 18to 64 years, withamean of 37.7+ 8.9
and median of 36.5 years(p<0.001) (Table1).

The presence of enteroparasiteswas detected in 63.9% of
the patients of Group 1, whilein Group 2 this prevalence was
24% (p<0.0001) (Figure 1). A significant reduction in the
prevalence of the helminths Srongyloides stercoralis, Ascaris
lumbricoides, hookworms and Trichuris trichiura was
observed in the HAART era in comparison with the pre-
HAART era(p<0.0001). The cestoid Hymenol epis nana was
found in one patient of Group 2. With respect to intestinal
protozoans, a statistically significant reduction was seenin
Giardia duodenalis (p = 0.0076) and Cryptosporidium sp.
(p=0.0007) between the eras; the latter had a preval ence of
8.1% in Group 1 but was not detected in Group 2. For the
other protozoans, among the commensal and pathogenic
ones (Endolimax nana, | odamoeba butschlii, | sospora belli
and Entamoeba histolytica/E. dispar), no statistically
significant difference was observed between the groups
(values of p>0.05). Strongyloides stercoralis was the most
frequent intestinal parasitein thetwo eras, with aprevalence
of 30.1% and 11%, respectively, occurring more oftenin men
(32.41%) than inwomen (19.04%) of thepre-HAART era(p=
0.018).
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Table2. Clinical findingsof patientswith HIV/AIDS seeninthe HAART! eraat hospitals® in Fortal eza-CE, Brazil

Fecal parasitologic examination

Clinical findings Positive Negative p
N % N %

Useof HAART?
Patients using 11 45.83 51 68.00 0.058
Patients not using 13 54.17 24 32.00
Total 24 100 75 100

Presence of diarrhea
Yes 10 41.67 26 34.21 0.626
No 14 58.33 50 65.79
Total 24 100 76 100

CD4+ T lymphocyte count*
Stratification according to the criterion of MH-Brazil

< 350 cellsfmm? 17 73.90 48 69.50 0.795
> 350 cells/ mm3 6 26.10 21 30.50
Total 23 100 69 100

Stratification according to the criterion of CDC-USA
<200 cells/mms 14 60.90 26 37.70 0.080
> 200 cells/ mm3 9 39.10 43 62.30
Total 23 100 69 100

Viral load®
Detectable 6 26.10 26 39.40 0.318
Undetectable 17 73.90 40 60.60
Total 23 100 66 100

1 — Between Sep/2005 and Jan/2007; 2 — Hospital Séo José de Doengas Infecciosas and Hospital Universitario Walter
Cantidio; 3—Therewasat least 15 days of FPE; 4—Obtained up to six months before or after FPE; 5—Viral load: undetectable
< 80 copies/mL; detectable >80 copies/mL, based on the minimum limit of detection of the NASBA technique.

Table 3. Use of antiparasitic medication®in relation to the results of the FPE of patientswith HIV/AIDS? seeninthe HAART era®
at hospitals*in Fortaleza-CE, Brazil

Par asitessensitiveto medication utilized

M edicationswith action on

par asitesfound Absence Presence p
N % N %

Patients using 40 5333 2% 833 <0.001

Patients not using 35 46.67 2 91.67

Total &) 100 24 100

1 — Utilized up to one month before FPE; 2 — Ninety-nine patients from whom information was obtained about the use or not of
antiparasitic medication; 3 —Between Sep/2005 and Jan/2007; 4 — Hospital Séo José de Doengas I nfecciosas and Hospital Universitério
Walter Cantidio; *In two cases, the medication used was albendazole and the parasite found in the FPE was Srongyloides stercoralis.

Table4. Estimate of relativerisk (oddsratio—OR)* for finding enteroparasitesinthe preeHAART? erainrelation tothe HAART?
erain patientswith HIV/AIDS seen at hospitals* in Fortaleza-CE, Brazil

_ _ Edimateof 95% confidenceinterval
Intestinal parasites . — —
oddsratio (OR) L ower limit Upper limit
Occurrence of any species 5.605 3416 9.197
Hookworms 7.774 1872 32.286
Strongyloides stercoralis 3481 1.807 6.708
Ascaris lumbricoides 9.029 2179 37411
Trichuris trichiura 14.885 2040 108.630

Giardia duodenalis 8473 1.150 62.451
Cryptosporidium sp.® : - :
1—Considering the HAART eraas “protective factor” against enteroparasitoses; 2 —Jan/1990 to Mar/1995; 3 — Sep/2005 to Jan/

2007; 4—Hospital Sao José de Doengas Infecciosas and Hospital Universitério Walter Cantidio; 5— It was not possible to estimate
the odds-ratio due to prevalence of zero percent inthe HAART era.
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In the HAART era, it was possible to obtain data on some
clinical aspectsof the patientsto correl atewith results of the FPE
(Table?2). Inthisera(Endolimax nana, | odamoeba butschlii), 62
patients (62%) used antiretrovirasregularly for at least 15 days
from thetime of the FPE, where 30.7% of them utilized protease
inhibitors. In this group, intestinal parasites were more often
detected among patients who were on HAART around thetime
of FPE (35.1%; 13/37), whilethefrequency of enteroparasitesin
patientson HAART was 17.5% (11/62) (p=0.058).

Gastrointestinal symptoms were reported by 49% of the
patients of Group 2 (oneto five symptoms) at the time of the
interview and around the time of fecal specimen collection,
with a predominance of diarrheain 36% of them; however,
there was no statistical significance between the occurrence
of diarrheaand FPE positivity for enteroparasites (p = 0.626).

Inthe HAART era, CD4+ T lymphocyte counts allowed
theidentification of patientswith acquired immunodeficiency
syndrome (AIDS). A greater frequency of intestinal parasites
was found among those with this condition, according to the
criteriadefining AIDS of Brazil’sMinistry of Health (73.9%)
[19], aswell asby thecriteriaof the Centersfor Disease Control
and Prevention in the USA (60.9%) [20], where there was a
difference of marginal significance (p =0.08). Withregardto
viral load, there was no apparent relationship between vira
RNA levels detectable or undetectable and the presence of
enteroparasites (p = 0.318).

In Group 2, 53% of the patients made prior use of some
anti-infective medication up to one month before the FPE.
The combination sulfamethoxazole + trimethoprim was the
most used (75.5%; 40/53), followed by the wide-spectrum anti-
parasitic agent albendazole (28.3%; 15/53) and secnidazole
(18.9%; 10/53), adrug with antiprotozoal action. Table 3 shows
the use of the antiparasitic medication inrelation to theresults
of the FPE.

Considering the HAART era as a “protective factor”
against intestinal parasitoses, we calculated the relative risk
(odds ratio — OR) of the patients of the preeHAART erafor
having enteric parasitesin comparison with the HAART era,
for the enteroparasites in which there was statistically
significant reduction in prevalence in this era. We thereby
showed at the 5% level of significance that patients of Group
1 (pre-HAART era) had a 5.6 times greater chance of
contracting enteroparasites than those of the HAART era
(Table4).

Discussion

In the present study, the distribution of age varied
significantly between the two eras (p<0.001), where patients
were older in the HAART era, what can be attributed to the
reduction in morbi-mortality and consequent increase in
survival [21]. Also it was observed areduction inthe sex ratio
between the two popul ations studied (from 4.74 to 3.55, men

Figure 1. Prevalence of enteroparasitesin preeHAART! and HAART? eras in patients with HIV/AIDS seen at hospitals® in

Fortaleza-CE, Brazil.
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towomen), albeit not statistically significant (p=0.32). Inthe
state of Ceard, in Brazil, the current ratio of malestofemalesis
about 1.9, very close to that observed for the whole country
(1.5) [22], indicating atendency toward the stabilization of the
disease among men and spread of the epidemic among women.
Currently, theAIDS epidemic, in Brazil, ischaracterized by a
sexual transmission, involving 60% of thereported cases, with
heterosexualization of HIV infection being notable since the
1990s[21]. Here, we observed this phenomenon in the current
era. The transmission of the virus grew significantly among
MSW and WSM (respectively, Group 1 =12.66% and 14.73%;
Group 2 = 36% and 22%; MSW: p<0.001; WSM: p=0.074).
Still, wefound that 40% of the cases of the HAART eraarein
categories MSM and MSWM (16% and 24%, respectively)
(Table 2), apicture similar to that described by Dourado and
et a. (2006), who pointed out that in Brazil, there was an
occurrence of 42.9% of reports in the same categories,
emphasizing theimpact of unprotected sexual relationsinthe
transmissionof HIV [21].

With regard to the categories of exposure to the virus not
linked to sex, it isseenthat inthe early stages of the epidemicin
Brazil during the 1980s, there was an important contribution of
the transfusion of blood and blood derivatives and of the use of
injectable drugs[23]. Dueto the introduction of efficient blood
screening, the transmission of HIV by this route declined
significantly in the country. However, the transmission of the
virus among users of injectable drug (UID) who share syringes
increased from 2% to 5%, between 1984 and 1986, and upto 20%
in 1990, staying at a level of 20%-25% in the large cities,
characterizing parenteral transmission of HIV as an important
routeof viral disseminationinthe country [24]. Wefoundinthis
category (UID = 1.24 and 2% in the preHAART and HAART
eras, respectively) data compatible with that described for the
state of Ceara, in Northeast Brazil, where the use of injectable
drugs does not assume the same proportions found in the large
metropolisesof the South and Southeast of Brazil [22,24].

The nematode S. stercoralis, the most prevalent parasite
in this study in both eras, has been shown to be endemic in
developing countries, where it is associated with situations
that lead to immunodeficiency, including HIV infection [25-
29]. Thelifecycle of thishelminth favors self-infection, with
the possibility of hyperinfection and spreading, which are
aggravated in conditions of immunosuppression [30]. The
transformation of rhabditoid larvae into infective filarioid
larvae, in the intestine of the carrier, could also favor
interpersonal transmission of the parasite; these larvae
present intheanorectal region of anindividual, man or woman,
could penetrate directly the penis of the partner during anal
sexual intercourse. Thus, menwould have agreater chance of
being infected and/or reinfected by having sodomy relations
with partners of both sexes[31,32]. Our datacorroborate this
supposition, since among 398 men evaluated in the pre-
HAART era, 129 (32.41%) had S. stercoralis, while among
women theincidence was 19.04% (16/84), with high statistical
significance (p=0.018). IntheHAART erathisanalysiscould

not be carried out in view of thefewer number of patientswith
FPE positive.

Cryptosporidium sp. was detected in 8.1% of the patients
studied in the pre-HAART era, whileit was not found in any
of the patientsinthe HAART era, demonstrating the reduction
inits preval ence between the two eras (p = 0.0007). Wuhib et
a. (1994), in astudy conducted in Cearain the preeHAART
era, detected a prevalence of 21.4% of cryptosporidiosis
among patientswith HIV/AIDSwith diarrheaand 5% inthose
without diarrhea [7]. A reduction in the prevalence of this
opportunistic parasite has been observed in Brazil and around
the world, even when the FPE includes specific staining
methods, sincetheinitial yearsof HAART use[33,34]. Nobre
and et a. (2003), comparing the periods before and after the
implementation of HAART, detected a prevalence of 2.8%
and 1.1%, respectively, alow occurrencein both eras, but still
lower intheHAART era[14]. Cimermanand et a. (1999) had
detected apreval ence of 24.44% of cryptosporidiosis among
HIV-positive patients with diarrheain Sdo Paulo in the first
years of HAART use [3], but in a more recent study, with
HAART infull force, the prevalence of cryptosporidiosiswas
6.8%, being concentrated in patientswith CD4+ T lymphocyte
countsbelow 200 cells/mm?3[11]. Kaminsky etd.,in 2004, dso
observed the absence of Cryptosporidiumsp. when eval uated
133 patients with HIV in Honduras [35], as in the study by
Nwokediuko and et al. in 2002, who did not find this parasite
among 161 HIV-positive patientsin Nigeria[36]. Theresolution
of infections by Cryptosporidium sp. in patients with HIV/
AIDS has been attributed to the reconstitution of theimmune
system by HAART, evenin patientswithout specific treatment
for the parasite [34;37-40]. Moreover, there is evidence, in
vivo aswell asin vitro, that the control of cryptosporidiosis
in patients on HAART are also helped by the anti-HIV
protease inhibitors, which could be acting on the aspartyl-
protease of the parasites[41-43].

The occurrence of diarrhea in patients did not show a
correlation with the presence of enteroparasites (p = 0.626)
(Table2). Intheir work in Ceara, Wuhib et al. (1994) detected
diarrhea in 51% of 166 patients evaluated, but without
correlation with the presence of enteroparasites, with the
exception of Cryptosporidium parvum (p<0.005) [7].
Considering that the “enteropathy of AIDS’ is a clinical
pictureinwhich gastrointestinal alterationsare observed, such
as diarrhea, without being able to associate them to the
presence of an enteropathogen, our data corroborate thosein
the literature, even though we limited our examination to
protozoans and helminths, excluding other possible agents
of entericinfections[44-51]. Asintheoccurrence of diarrhea,
there was no statistical significance between detectable viral
load and positive FPE (p = 0.318) (Table 2). Inrelation to the
CDA4+ T lymphocytes, acorrelation of margina significance
was observed between low counts (< 200 cells'mm3) and
positive FPE (p = 0.080), characterizing the greater occurrence
of enteroparasitesin patientsin the AIDS phase, according to
the CDC (USA) (Table2) [20].
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The combinati on sulfamethoxazol e + trimethoprim wasthe
anti-infective medication most often employed inthe HAART
era. Such combination, prescribed usually aschemoprophylaxis
or treatment of pneumocystosis, isactiveagainst | sospora belli,
which could have contribute to the low prevalence of this
coccidiosis detected in this era [52,53]. In a single case of
isosporiasis found in Group 2, the patient had not used this
medication around the time of the FPE. A low prevaence of
Isospora belli has also been demonstrated by other authors
who attribute the finding to the broad utilization of
sulfamethoxazole + trimethoprim by the patients [1,4,8]. In
evaluating the use of drugs that could exert an effect on
enteroparasites, we observed that of the 75 patients with
negative FPE, 40 (53.33%0) utilized medicationwith antihelminthic
or antiprotozoal activity up to one month beforethe FPE, while
among the 24 patientswith positive FPE, only two utilized this
type of medication, abeit at doses bel ow those recommended,;
thedifferencewas statistically significant (p<0.001) (Table4).

With the exception of H. nana, detected in only one patient
of the HAART era, there was a significant reduction in the
general prevalence of intestinal parasites between the pre-
HAART and HAART eras (p<0.0001). This appears to
represent a “protective factor” against acquiring
enteroparasites, tending to reducetheir prevalence by 5.6 times
in this era. Various factors certainly contribute to this, such
as: i) the use of HAART, with improvement in immunologic
conditions of the patients and better response to infections,
including parasitic ones, or even with adirect action on certain
enteroparasites [42;54-57]; ii) the utilization of
chemoprophylaxis which can act on intestinal parasites,
reducing their prevalence [1,4,8,52,53]; iii) better clinical
handling of the patients, with constant updating of protocols
for treatment and prophylaxis, besidestheir better follow-up
through laboratorial tests; and iv) more conscientious actions
by the patients themselves in adopting prevention and
treatment measures against intestinal parasites.

In the current era, in comparison with the presence of
enteroparasitesin subgroupswith and without use of HAART
around the time of the FPE, we found a greater incidencein
patientsnot on HAART (p = 0.058) (Table 2), confirming the
protective role of HAART against these infections.

The institution of antiparasitic medication, also called
“therapeutic package”, which consists of the administration
of an antihelminthic, such as albendazole, and an
antiprotozoal, such as secnidazole, both in a single dose and
sometimes complemented with sulfamethoxazole +
trimethoprim, has been the current practice in Ceard, and in
Brazil as well, without prior FPE. Such practice leads to
treatment failures, principally with strongyloidiasis which
needsto be treated with higher doses of albendazole, or even
with the utilization of larvicidal medication, such as
thiabendazole. Therefore, we recommend that the FPE,
performed critically and including specific methods for
studying intestinal coccidiosis and nematode larvage, besides
theusual techniques, should beroutinely utilized inthefollow-

up of patientswith HIV/AIDS, with the purpose of optimizing
theinstitution of treatment and of other preventive measures,
aiming to obtain a better quality of life for these patients.
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