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Malaria in pregnancy is associated with increased risks of maternal anemia, spontaneous abortion, low
birth weight, premature delivery and other adverse effects on health. In Brazil, disease transmission is
highly concentrated in the multi-state region that constitutes the Brazilian Amazon (more than 99% of
all cases). This study, conducted between the first bimesters of 2007 and 2008, aims to identify the local
barriers to prompt and effective case management of malaria in pregnancy and was carried out in health
facilities located in three endemic municipalities of the Brazilian Amazon (Manaus, Presidente Figueiredo
and Porto Velho). The study design combined both qualitative and quantitative descriptive methods. The
qualitative design involved semi-structured interviews with health personnel who routinely deal with
malaria care. The quantitative design involved a review of medical records of pregnant women in the
visited health facilities. Additionally, data were abstracted from SIVEP-Malaria Epidemiological Surveil-
lance Information System (Brasil, 2007) and Primary Care Information System (SIAB) databases. Flaws
were detected in diagnosis (only 6.8% of women tested for malaria) and treatment (for Plasmodium falci-
parum infections, only 44.8% of patients received recommended first-line therapy; 10.2% of prescription
presented treatments were not found in national guideline and 7.3% of the prescriptions for Plasmod-
ium vivax and 17.9% of the prescriptions for P. falciparum were not sanctioned by the official guidelines).
Training (only 37.3% had had some training), knowledge and counseling were also sub-optimal. These
results indicated the need to improve the health-worker performance through training. Close supervi-
sion and feedback on the health-worker performance are also needed. These findings also highlighted the
need to put into practice a series of government recommendations that encourage close collaboration
between the National Malaria Control Program and Primary Health Care actions in order to achieve safer
pregnancies.
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1. Introduction

Malaria in pregnancy is associated with increased risks of mater-
nal anemia, spontaneous abortion, low birth weight, premature
delivery, congenital infection, and neonatal and/or maternal death

— . (Desai et al., 2007).
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In Brazil, disease transmission is highly concentrated in the
multi-state region that constitutes the Brazilian Amazon (more
than 99% of all cases), with a greater prevalence of Plasmodium
vivax(83.7%) (Oliveira-Ferreira et al., 2010). Although over the years
there has been success in reducing deaths, severe cases and hospi-
talizations, malaria continues to be a major public health problem,
with more than 300,000 registered cases in 2009 (Oliveira-Ferreira
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et al,, 2010). Additionally, despite the considerable impact of the
disease, there is limited available information regarding the bur-
den of malaria in pregnancy in the Brazilian Amazon (Desai et al.,
2007; WHO, 2007).

The National Malaria Control Program (Programa Nacional de
Controle de Maldria - PNCM) is the permanent policy for preven-
tion and control of the disease in the country (Brasil, 2003). The
control rationale focuses on prompt access to the parasitological
diagnosis and the provision of the appropriate treatment. Con-
sidering the recommended treatment for uncomplicated malaria
infection in pregnancy, the first-line antimalarial treatment for
those women diagnosed with P. vivax is chloroquine monother-
apy (primaquine is contraindicated in pregnancy and in lactating
women). For Plasmodium falciparum episodes, the official recom-
mendation is quinine monotherapy or quinine plus clindamycin.
The guideline also recommends artemether plus lumefantrine or
mefloquine as alternative options for P. falciparum in the second
and third trimesters of pregnancy (Brasil, 2001, 2006a; Nosten et al.,
2007).

The success of malaria case management depends, in part, on
adherence to the official recommendations (Zurovac et al., 2004).
However, studies have shown that health professionals frequently
do not comply with the guidelines. The attributed reasons for the
discrepancies between guidelines and practices include, among
other explanations, lack of training and knowledge of guidelines
(Kalilani-Phiri et al., 2011; Osorio-de-Castro et al., 2011), unfamil-
iarity with diagnosis and treatment (Tarimo and Malekela, 2007;
Wijesinghe et al., 2011) and personal perceptions about treat-
ment (Osorio-de-Castro et al., 2011; Tarimo and Malekela, 2007;
Wijesinghe et al., 2011).

In this study, we described epidemiological and treatment char-
acteristics of malaria in pregnant women and assessed the training,
work experience, knowledge, and perception of health workers
and professionals regarding malaria in pregnancy in order to iden-
tify the local barriers to prompt and effective case management of
malaria.

2. Methods

The data presented in this paper were derived from a broader
study, the Mafalda Project, conducted between the first bimesters
of 2007 and 2008. This project assessed pharmaceutical services
in the treatment of non-complicated malaria (organization of
services, prescribing, dispensing and adherence). The conceptual
framework for the study was published elsewhere (Osorio-de-
Castro et al., 2009).

The Mafalda Project was carried out in health facilities located
in six selected municipalities of the Brazilian Amazon (Manaus
and Presidente Figueiredo, in the state of Amazonas; Porto Velho
and Ariquemes, in the state of Rondénia; and Cruzeiro do Sul and
Rodrigues Alves, in the state of Acre). The eligibility criteria for these
municipalities included: malaria high-risk classification (an API -
Annual Parasitic Index - greater than 50 cases per 1000 inhabi-
tants), a count of, at least, 7000 cases of malaria per year, adoption
of the 2001 national guideline and the existence of a prescription
or a written instruction given to the malaria patient (Brasil, 2001;
Osorio-de-Castro et al., 2011; Suarez-Mutis et al., 2011).

Eligible health units were all primary health facilities and health
centers in municipal urban areas involved in Primary Health Care
and distancing not more than 50 km from city-center (Osorio-de-
Castro et al., 2011; Suarez-Mutis et al., 2011) and the chosen unit of
analysis was the municipality. In order to accomplish the Mafalda
Project purposes, health managers, health personnel and malaria
patients of both genders aged 15 years or more were invited to
participate in the study. Qualitative and quantitative designs were

used and the data collection instruments included questionnaires,
observation forms, interviews forms and charts review forms that
were applied successively during the study period by a team of
trained field researchers. Data collection took around 10 days for
each municipality (Osorio-de-Castro et al., 2009, 2011; Suarez-
Mutis et al., 2011).

2.1. Study area

Three municipalities, among the six investigated in the scope
of the Mafalda Project, counted with maternity services and were
selected for the present study: Manaus and Presidente Figueiredo,
in the state of Amazonas, and Porto Velho, in the state of Rondo6-
nia. Manaus is the capital city of the state of Amazonas with
1,802,014 inhabitants. Presidente Figueiredo is a municipality of
27,175 inhabitants located in the northern metropolitan region of
Manaus, distancing 107 km from the city. Porto Velho is the capital
of the state of Ronddnia with 428,527 inhabitants. These cities are
malaria endemic.

2.2. Study design

As in Project Mafalda, this, study combines both qualitative and
quantitative descriptive designs. The qualitative design involved
semi-structured interviews with health personnel who routinely
deal with malaria care. In each municipality six health units
were visited, among primary health facilities, health centers and
reference centers. These facilities were chosen because they con-
centrated a high number of malaria cases, according to information
from the State Health Secretariats. Questions exploring information
on pre/in-service training, work experience, possession of the offi-
cial national treatment guideline (Manual de Terapéutica da Malaria
- MTM Brasil, 2001), perceptions of the hazards associated with
malaria in pregnancy, local experience with malaria treatment in
pregnancy and general recommendations for malaria treatment in
pregnancy were discussed.

The quantitative design involved a review of medical records of
pregnant women. Data were collected in health units which were
more likely to have records of pregnant women, based on infor-
mation from the State Health Secretariats. These health facilities
included four primary health facilities/health centers and two ref-
erence centers for malaria treatment (one in Manaus and one in
Porto Velho). Selection of records was based on pre-identification
of prescriptions for uncomplicated malaria (Osorio-de-Castro et al.,
2009). Data on the following variables were collected: malaria diag-
nosis, maternal age, gestational age, parity, pregnancy type (single
or multiple pregnancy), number of prenatal visits, prescribed anti-
malarial treatment, reports of adverse effects.

The prescribed antimalarial treatments were classified in accor-
dance with the official guideline version adopted at the time of the
study (Brasil, 2001). A combined artemisinin treatment regimen
that was introduced in 2006 and published as a pamphlet by the
PNCM (Brasil, 2006b) was also acknowledged as harboring official
antimalarial treatment options.

Additionally, data were abstracted from the following avail-
able Brazilian National Health System (Sistema Unico de Saiide -
SUS) databases: SIVEP-Malaria Epidemiological Surveillance Infor-
mation System (Brasil, 2007) and Primary Care Information System
(SIAB). The SIVEP-Malaria database contains information of malaria
cases diagnosed in Brazil since 2003. The SIAB database contains
population indicators (morbidity, mortality and health care deliv-
ery) for a given area. Information within these two databases was
collected for the year 2007, to coincide to Mafalda’s investigation
period. The guideline indicates that all pregnant women in endemic
areas must be screened for malaria (Brasil, 2006c¢).
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Table 1

Municipality, number and percentage of cases in pregnant women among women of fertile age (15-49 years), 2007.

Municipality Pregnant women (n) Women of fertile age (n) Percentage of cases in
pregnant women among
women of fertile age (%)

Manaus 1107 15.043 7.4

Presidente Figueiredo 73 1.079 6.8

Porto Velho 580 10.334 5.6

Total 1760 26.456 6.7

Data source: SIVEP-Malaria.

2.3. Data analysis

2.3.1. Quantitative data

Analysis was carried out by means of descriptive statistics
expressing data as frequencies and percentages. The statistical soft-
ware package SPSS 13.0 for Windows (IBM Corporation, USA) was
used.

2.3.2. Qualitative data

The interviews were transcribed and analyzed using content
analysis and categorization. Work was carried out by two inde-
pendent groups of researchers. The first group identified specific
content in discourse, while the second group classified discourse
materials according to predefined theoretical background. The use
of this method enabled the identification, coding and validation of
categories and sub-categories, which were established by consen-
sus technique.

2.4. Ethical considerations

This study was approved by the Ethics in Research Com-
mittee of the Sergio Arouca National School of Public Health,
Oswaldo Cruz Foundation (Fiocruz) (Approval number 91/06;
CAAE 0086.0.031.000.06). Previous contact was established with
all malaria managers and health workers and written consent was
given before visits for access to patient records and for interviews.

3. Results
3.1. Quantitative data

3.1.1. Malaria cases in pregnant women

In 2007, 1760 cases of malaria in pregnant women were regis-
tered in Manaus, Presidente Figueiredo and Porto Velho (Manaus
accounted for 63% of the total). Approximately, 80% of cases were
caused by P. vivax. Table 1 presents women of fertile age (15-49
years), numbers of malaria cases for pregnant women, and the
percentage of cases in pregnant women among women of fertile
age for each municipality. Malaria cases among pregnant women
accounted for 6.7% of the cases reported among women of fertile
age.

Table 2 presents the estimates of pregnant women in the total
population and the total of pregnant women examined for malaria.

Table 2
Municipality, total of pregnant women in the population, total of pregnant women
examined for malaria, 2007.

Municipality Total of pregnant Pregnant women

women tested n(%)
Manaus 43.486 2835(6.5)
Presidente Figueiredo 2.293 73(3.2)
Porto Velho 6318 657(10.4)
Total 52.097 3.565 (6.8)

Only 6.8% of the pregnant women in these municipalities were
tested for malaria. Porto Velho showed the highest percentage of
pregnant women tested for malaria (10.4%).

3.1.2. Medical records review

A total of 250 medical records of pregnant women were
reviewed in the visited facilities. Gestational age was located in
200 registers (80.0% of total) and ranged from 1 to 44 weeks
(mean=23.0 weeks; [SD=9.70]). The majority of the pregnant
women were in the second trimester (44.0%). Type of pregnancy
was found in only 26.4% (n=66) records. The majority of these
patients bore one fetus (97%; n=64). The number of prenatal vis-
its was found in only 113 (45.2%) records. For the greater part of
these 113 women the number of prenatal visits amounted to three
at most (61.9%).

The prescribed antimalarial treatment was found in almost all
registers (n=248; 99.2%). Table 3 presents the Plasmodium type
stratified by the prescribed therapeutic regimens. According to the
official guidelines (Brasil, 2001, 2006a) and considering malaria
infections caused by P. vivax (n=182), the majority of patients
(90.1%) received the standard recommended treatment. In respect
to P. falciparum infections, however, only 44.8% of the patients
received the recommended first-line therapy. Treatment regimens
not listed in the national guideline were found in 10.2% of pre-
scriptions. Considering the therapeutic regimens according to the
Plasmodium type, 7.3% of the prescriptions for P. vivax and 17.9%
of the prescriptions for P. falciparum were not sanctioned by the
official guidelines.

3.2. Qualitative data

In the visited facilities, 51 health personnel were involved in
malaria care. Nearly all of them (49) were health agents that specif-
ically attend to malaria patients, carrying out diagnosis, therapy
indication and dispensing of antimalarial treatment (Brasil, 2006d)
and represent the front line of malaria health care work in the
municipalities of the Brazilian Amazon. Included in this group were
also a physician and a nurse.

All 51 health personnel were interviewed. Content analysis of
interviews resulted in three categories (and various sub-categories)
established after consensus: training (content/quality of training

Table 3
Plasmodium type and classification of the therapeutic regimens prescribed accord-
ing to the official guidelines. Mafalda Project, 2007/2008.

Plasmodium type Classification of the Frequency
therapeutic regimens n (%)
prescribed

P. vivax First-line therapy 164(92.7%)
Other? 13(7.3%)

P. falciparum First-line therapy 30(44.8%)
Alternative option 25(37.3%)
Other? 12(17.9%)

Data source: SIVEP-Malaria and SIAB databases.

2 Prescribed treatment not officially sanctioned by the national guidelines.
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and duration); perceptions and attitudes toward malaria in preg-
nancy (perceptions on pregnant women; association between
malaria and specialized care; disease monitoring; disbelief in and
lack of knowledge about treatment) and counseling (paternal-
istic attitude; absence of counseling skills; views on combined
artemisinin, Coartem™),

3.2.1. Training

Alow percentage of interviewees (only 37.3%) reported they had
attended any type of training. This referred training was mostly
provided by the National Health Foundation (FUNASA) and the state
Health Secretariats (SES) of Amazonas and of Rondénia, varying in
content (diagnosis, case management or preventive actions such
as indoor insecticide spraying, counseling on use of insecticide-
treated nets and case management for pregnant women) and
duration (from one week up to three months). Moreover, these
participants could not precise when they received the mentioned
training: “I have participated in (. . .) health agent training, you know.
It was in another municipality, in another state.” (Health worker)

According to interviews, quality of training is questionable. The-
ory was offered but learning only came with everyday practice:
“Actually, we really learned in practice, day by day, because at first we
were only given a general view, you know. The rest we got as things
went on, day by day.” (Health worker).

What the majority of the interviewees expressed, in fact, was
their lack of training: “Well, we didn’t have a conventional training,
you see.” (Health worker)

3.2.2. Perceptions and attitudes toward malaria treatment in
pregnancy

The health workers perceive pregnant women as an easy, con-
scious and collaborative malaria patient: “Pregnant women are good.
They're calm. They’re more careful than other people in order not to
harm the child.” (Health worker)

For these health workers, malaria in pregnancy is associated
with the need of specialized medical care. They refer pregnant
women to health centers or reference centers for malaria treat-
ment, where there are physicians: “We refer the pregnant women
to the physician. We do not manage the treatment for these patients.”
(Health worker)

The health workers report that pregnant women should be mon-
itored during the treatment up to six months after delivery: “We
must see if the woman is taking the medicines properly, if she is hav-
ing a relapse, because if she is (or) if she is not getting better with the
prescribed medicines, we must then refer the patient to a health center,
to a physician for better follow-up.” (Health worker)

Regarding the therapeutic regimen, the interviewees demon-
strate inconsistencies regarding the guideline: “The medicine,
Coartem™, can be used after the sixth month of pregnancy.” (Health
worker)

For these health workers the cure can only be achieved after the
breast-feeding period: “We must follow the pregnant woman because
she is a patient that will always be infected, she will never be cured
(during pregnancy). She will never be cured during her pregnancy and
for the next six months after she gives birth, will she?”(Health worker)

We may also note a certain disbelief in treatment effectiveness
in pregnancy that is explicit in speech: “Because she is different from
other patients who are able to take all the antimalarials, the common
treatment, and can be cured soon, am I right?” (Health worker)

3.2.3. Counseling

Health workers perceive the pregnant woman as a vulnerable
patient. This perception makes them more attentive toward the
pregnant woman: “She is a patient that we are more affectionate
towards, that we have a special concern (in face of), just to be sure
that she will be really cured. (. ..)” (Health worker)

In light of the perceptions related to treatment during preg-
nancy and to the way health workers view the pregnant patient,
it is important to observe the way in which they actually counsel
patients. The first characteristic is the lack of a pro-active attitude
in face of the patient: (Counseling occurs) “Only when they have
doubts.” (Health worker)

The health workers perceive themselves as having a support-
ing role in the counseling process, which they exercise only if
physicians have been unable to comply with patient needs in
understanding treatment regimen: “Because many times doctors
say a lot, say things the person does not understand, in another lan-
guage, they (patients) don’t understand. They come and ask us, and
we explain.” (Health worker)

Health workers are very brief in reporting instructions they give
to pregnant patients: “Just go to the counter, hand it to her (the medi-
cation) and say, ‘take this every twelve hours, don’t mess up schedules,
you shouldn’t take it before hand for the baby’s sake’ (...).” (Health
worker)

The advent of the artemisinin combination artemether plus
lumefantrine (Coartem) (Brasil, 2006a) was celebrated because of
easiness of therapeutic regimen: “Then everything got easy and sim-
ple, easy with Coartem™.” (Health worker)

4. Discussion

Malaria remains a major public health problem in Brazil, which
more than 99% of registered cases coming from the Amazon Region
(Oliveira-Ferreira et al., 2010). This study indicated P. vivax as the
most important malaria species associated to infection in pregnant
women. This was an expected result, since P. vivax infection is more
frequent than the P. falciparum one both in the general population
and among pregnant women of the studied region (Brasil, 2008;
Martinez-Espinosa et al., 2004).

On the other hand, the study was conducted in a malaria
endemic area of the Brazilian Amazon, in municipalities where ser-
vices should be expected to be structured and organized to fight the
disease. However, the results of this investigation suggest the exis-
tence of potential local barriers to the implementation of actions
determined by the National Malaria Control Program (PNCM) and
by the World Health Organization (WHO) (Brasil, 2003, 2006d;
WHO, 2007).

The findings revealed, for instance, the existence of gaps in terms
of malaria diagnosis. The national recommendation are to provide,
at least, six antenatal clinic visits and a parasitological diagnostic
test for malaria to all pregnant women (Brasil, 2006d), but the esti-
mates show that only 6.8% of the pregnant women in the study area
were actually tested. Effective case management strongly depends
on a correct diagnosis (Font et al., 2001) and is essential to avoid
unnecessary exposure of the mother and the fetus to antimalarial
treatment. Besides, regardless of the presence of detectable symp-
toms, the simple presence of plasmodial parasites in the body is
injurious for the mother and the fetus (Nosten et al., 2007). The
low percentage of pregnant women tested also contributes to hin-
der reliable estimations of malaria risks in this population group
which in turn may compromise malaria control strategies.

Furthermore, the medical records review showed that the
majority of the malaria cases in pregnant women were diagnosed
during the second trimester of pregnancy. This particular result
could be explained by the fact that many women only present for
their first prenatal visit in their second or third trimesters (Crawley
et al.,, 2007). However, contrary to this evidence, and according
to SIAB (DATASUS, 2012a), 66.5%, 83.0% and 69.0% of pregnant
women in Manaus, Presidente Figueiredo and Porto Velho, respec-
tively, attended prenatal clinics during their first trimester of
pregnancy during 2007. These data reinforce the hypothesis that
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many pregnant women are not having access to malaria diagno-
sis. Additionally, since an association between malaria infection in
the first trimester and miscarriage has been established (McGready
etal., 2012), it is also possible that many infected pregnant women
have suffered spontaneous abortion, and as such eluding manda-
tory notification.

In respect to the prescribed treatment, it is of concern that 10.2%
of the prescriptions or written instructions were considered inap-
propriate in relation to the official guidelines. Besides, almost one
in five of the prescriptions of P. falciparum was not officially sanc-
tioned by the national guidelines (Brasil, 2001, 2006b), supporting
future focused intervention by the PNCM for this important seg-
ment of patients due to risk associated to P. falciparum infection
in pregnancy. According to the literature, the lack of adherence to
malaria treatment guidelines by health professionals is not uncom-
mon (Kalilani-Phiri et al., 2011; Meremikwu et al., 2007). However,
for pregnant women, this practice can pose additional health risks,
especially considering infections caused by P. falciparum, which are
mostly responsible for the excessive malaria-related mortality and
morbidity (Nosten et al., 2007). Safety and efficacy of the available
antimalarials are poorly documented (Nosten et al., 2007), but the
ones recommended in the guideline for use during pregnancy have
been considered safer (Brasil, 2010).

A previous investigation in the scope of the Mafalda Project that
included individuals of both genders > 15 years of age but not preg-
nant women, found that 4.6% of the prescriptions were not listed
in the national guideline (Suarez-Mutis et al., 2011). Comparing
to our result, pregnant women are facing over two-fold risk of
ineffective case management of malaria. The relevant shortage of
medical professionals in Manaus, Presidente Figueiredo and Porto
Velho confronts the fact that malaria in pregnancy is associated
with the need of specialized medical care (Brasil, 2006b) - which
was also reinforced by the interviewees. According to data from
The National Registry of Health Facilities in the Ministry of Health
(the CNES database (DATASUS, 2012b) the estimated ratios per
1000 population for gynecologists/obstetricians, were, 0.09, 0.01
and 0.08 respectively, for these three municipalities. The corre-
sponding ratios for infectologists were 0.01, 0.00 and 0.01. These
estimated ratios severely contrast to the recommended national
ratio of 0.2 for (any) specialized physician per 1000 inhabitants
(WHO, 2005).

Another local barrier identified in this study was related to the
training of personnel. The WHO recommends that the staff should
be trained in the control of malaria in pregnancy during the pre-
vious 12 months and have had at least one supportive supervision
per facility per year to reinforce knowledge and skills acquired dur-
ing training (WHO, 2007). The PNCM also emphasizes the need of
training in order to achieve the program goals (Brasil, 2003). In
spite of these recommendations, however, this study reveals a lack
of quality and duration in training.

The health professionals showed deficiencies in basic knowl-
edge of malaria case management and counseling regarding
pregnant women. Skilled and well-informed health workers are
a prerequisite for successful control of malaria during pregnancy.
The results are in contrast to the official recommendations (Brasil,
2006b) and may represent a barrier to malaria prevention and con-
trol in pregnant women.

In general, the results of this investigation showed that there are
many local barriers to proper manage malaria cases in pregnancy.
Flaws in diagnosis, treatment, training, knowledge and counsel-
ing were detected and these results indicated the need to improve
the health-worker performance through training. Close supervision
and feedback on the health-worker performance are also needed.

Above all, these findings highlighted the need, to put into prac-
tice a series of government recommendations that encourage close
collaboration between the PNCM and Primary Health Care actions

in order to achieve safer pregnancies (Brasil, 2006b,e). Especially,
the local integration of malaria control with reproductive health
programmes is urgently needed to strengthen antenatal care. The
different health professionals may be able to work together to pro-
vide joint actions in malaria control. In the same manner, health
facilities should provide comprehensive healthcare practices to
promote, to prevent and to assist all patients infected with malaria
(Brasil, 2006e).

Despite the relevance of this disease, limited information is cur-
rently available regarding the overall burden of malaria during
pregnancy in the Amazon Region (Almeida et al., 2010; Martinez-
Espinosaetal.,2004)and this study is, for the best of our knowledge,
the first effort to identify the local barriers to prompt and effective
case management of malaria in pregnancy. Once the three munic-
ipalities evaluated in this study densely concentrate malaria cases
(Oliveira-Ferreira et al., 2010) we believe our results can be gener-
alized to all malaria high risk municipalities in the region.

Conflict of interest

The authors declare that they have no conflict of interest.

References

Almeida, L.B., Barbosa, M.G.V., Martinez-Espinosa, F.E., 2010. Malaria em mul-
heres de idade de 10 a 49 anos, segundo o SIVEP-Maldria, Manaus, Amazonas,
2003-2006. Revista da Sociedade Brasileira de Medicina Tropical 43, 304-308.

Brasil, 2001. Ministério da Saiide Manual de Terapéutica da Malaria. Ministério da
Satide. Fundag¢do Nacional de Satde, Brasilia.

Brasil, 2003. Secretaria de Vigilancia em Sadde, Ministério da Saide. PNCM -
Programa Nacional de Prevencdo e Controle da Maldria. Ministério da Satde,
Brasilia.

Brasil, 2006a. Secretaria de Vigilancia em Satde. Programa Nacional de Controle da
Malaria. Ministério da Sadde. Esquemas recomendados para o tratamento da
maldaria ndo complicada no Brasil. Ministério da Sadde, Brasilia.

Brasil, 2006b. Secretaria de Vigilancia em Satide. Departamento de Vigilancia Epi-
demiolégica. Ministério da Satide. A¢des de Controle da Maldria - Manual
para Profissionais de Satide na Ateng¢do Basica. Editora do Ministério da Satde,
Brasilia, p. 52.

Brasil, 2006c¢. Secretaria de Vigilancia em Sadde. Importancia da gota espessa nas
consultas de pré-natal. Programa Nacional de Controle da Malaria Coordenador
Geral, Nota Técnica - CGPNCM/DIGES/SVS/MS. Ministério da Satdde, Brasilia.

Brasil, 2006d. Lei n°11.350, de 5 de outubro de 2006. Regulamenta o § 5° do art.
198 da Constituicdo, dispde sobre o aproveitamento de pessoal amparado pelo
paragrafo tinico do art. 2° da Emenda Constitucional no 51, de 14 de fevereiro de
2006. e da outras providéncias. Didrio Oficial da Unido, Poder Executivo, Brasilia,
DF.

Brasil, 2006e. Portaria n° 648, de 28 de mar¢o de 2006. Aprova a Politica Nacional
de Atengdo Basica, estabelecendo a revisio de diretrizes e normas para a
organizacdo da Atengdo Basica para o Programa Satde da Familia e o Programa
de Agentes Comunitarios de Satde. Diario Oficial da Unido, Poder Executivo,
Brasilia, DF.

Brasil, 2007. Secretdria de Vigilancia em Sadde/Sistema de Informacgdes de Vigilancia
em Satde. SIVEP-Malaria. Notificagdo de casos. Relatério. Ministério de Satde,
Brasilia.

Brasil, 2008. Secretaria de Vigilancia em Satide, Diretoria Técnica de Gestdo, Min-
istério da Satde. Situagdo epidemiolégica da malaria no Brasil, ano de 2007.
Ministério da Satde, Brasilia.

Brasil (Ministério da Satide), 2010. Formulario Terapéutico Nacional 2010 - Rename
2010. Secretaria de Ciéncia, Tecnologia e Insumos Estratégicos. Departamento
de Assisténcia Farmacéutica e Insumos Estratégicos, Brasilia.

Crawley, ., Hill, J., Yartey, ]., Robalo, M., Lira, A.S., Ba-Nguz, A., Roman, E., Palmer,
A., Asamoa, K., Steketee, R., 2007. From evidence to action? Challenges to policy
change and programme delivery for malaria in pregnancy. The Lancet Infectious
Diseases 7, 145-155.

DATASUS, 2012a (Departamento de Informdatica do SUS). Sistema de Informagdo
da Atencdo Basica. Available: http://www2.datasus.gov.br/SIAB/index.php
(accessed 16.04.12).

DATASUS, 2012b (Departamento de Informadtica do SUS). Informagdes de saide.
Rede Assistencial. CNES - Estabelecimentos. Available: http://www2.datasus.
gov.br/DATASUS/index.php?area=0204&id=6906 (accessed 16.04.12).

Desai, M., Kuile, F.0.T., Nosten, F., McGready, R., Asamoa, K., Brabin, B., Newman, R.D.,
2007. Epidemiology and burden of malaria in pregnancy. The Lancet Infectious
Diseases 7, 93-104.

Font, F., Alonso Gonzalez, M., Nathan, R., Kimario, ., Lwilla, F., Ascaso, C., Tanner, M.,
Menéndez, C., Alonso, P.L., 2001. Diagnostic accuracy and case management of
clinical malaria in the primary health services of a rural area in South-Eastern
Tanzania. Tropical Medicine & International Health 6, 423-428.


http://www2.datasus.gov.br/SIAB/index.php
http://www2.datasus.gov.br/DATASUS/index.php?area=0204&id=6906
http://www2.datasus.gov.br/DATASUS/index.php?area=0204&id=6906

142 T.C.B. Luz et al. / Acta Tropica 125 (2013) 137-142

Kalilani-Phiri, L.V., Lungu, D., Coghlan, R., 2011. Knowledge and malaria treatment
practices using artemisinin combination therapy (ACT) in Malawi: survey of
health professionals. Malaria Journal 10, 279.

Martinez-Espinosa, F.E., Daniel-Ribeiro, C.T., Alecrim, W.D., 2004. Malaria during
pregnancy in a reference centre from the Brazilian Amazon: unexpected Increase
in the frequency of Plasmodium falciparum infections. Memorias do Instituto
Oswaldo Cruz 99, 19-21.

McGready, R, Lee, S., Wiladphaingern, ]., Ashley, E., Rijken, M., Boel, M., Simpson, J.,
Paw, M., Pimanpanarak, M., Mu, O., Singhasivanon, P., White, N., Nosten, F., 2012.
Adverse effects of Falciparum and Vivax malaria and the safety of antimalarial
treatment in early pregnancy: a population-based study. The Lancet Infectious
Diseases 12, 388-396.

Meremikwu, M., Okomo, U., Nwachukwu, C., Oyo-Ita, A., Eke-Njoku, J., Okebe, J.,
Oyo-lIta, E., Garner, P., 2007. Antimalarial drug prescribing practice in private
and public health facilities in South-East Nigeria: a descriptive study. Malaria
Journal 4, 55.

Nosten, F., McGready, R., Mutabingwa, T., 2007. Case management of malaria in
pregnancy. The Lancet Infectious Diseases 7, 118-125.

Oliveira-Ferreira, J., Lacerda, M.V., Brasil, P., Ladislau, J.L., Tauil, P.L., Daniel-Ribeiro,
C.T., 2010. Malaria in Brazil: an overview. Malaria Journal 9, 115.

Osorio-de-Castro, C.G.S., Chaves, G.C., Ruiz, AM., Miranda, E.S., Campos, M.R,,
Suarez-Mutis, M.C,, Freitas, L.F., 2009. A proposal for an evaluation model of
pharmaceutical services for malaria. Cadernos de Satide Pidblica 25, 2075-2082.

Osorio-de-Castro, C.G.S., Miranda, E.S., Esher, A, Campos, M.R, Brasil, ].C,
Ferreira, A.C.S., Emmerick, .C.M., 2011. Conhecimentos, praticas e percepgdes

de profissionais de sadde sobre o tratamento de malaria ndo complicada em
municipios de alto risco da Amazodnia Legal. Ciencia & Saude Coletiva 16 (Suppl.
1), 1445-1456.

Suarez-Mutis, M.C., de Souza, P.P., Freitas, L.F., Miranda, E.S., Campos, M.R., Osorio-
de-Castro, C.G.S., 2011. Pharmaceutical services for endemic situations in the
Brazilian Amazon: organization of services and prescribing practices for Plas-
modium vivax and Plasmodium falciparum non-complicated malaria in high-risk
municipalities. Malaria Journal 10, 335.

Tarimo, D.S., Malekela, D.A., 2007. Health workers perceptions on chloroquine
and sulfadoxine/sulfalene pyrimethamine monotherapies: implications for the
change to combination therapy of artemether/lumefantrine in Tanzania. East
African Journal of Public Health 4, 43-46.

WHO (World Health Organization), 2005. The World Health Report 2005: Make
Every Mother and Child Count. Genebra.

WHO (World Health Organization), 2007. Malaria in Pregnancy. Guidelines for Mea-
suring Key Monitoring and Evaluation Indicators.

Wijesinghe, R.S., Atkinson, J.A., Bobogare, A., Wini, L., Whittaker, M., 2011. Exploring
provider and community responses to the new malaria diagnostic and treatment
regime in Solomon Islands. Malaria Journal 10, 3.

Zurovac, D., Rowe, AK,, Ochola, S.A., Noor, A.M., Midia, B., English, M., Snow, RW.,
2004. Predictors of the quality of health worker treatment practices for uncom-
plicated malaria at government health facilities in Kenya. International Journal
of Epidemiology 33, 1080-1091.



	Uncomplicated malaria among pregnant women in the Brazilian Amazon: Local barriers to prompt and effective case management
	1 Introduction
	2 Methods
	2.1 Study area
	2.2 Study design
	2.3 Data analysis
	2.3.1 Quantitative data
	2.3.2 Qualitative data

	2.4 Ethical considerations

	3 Results
	3.1 Quantitative data
	3.1.1 Malaria cases in pregnant women
	3.1.2 Medical records review

	3.2 Qualitative data
	3.2.1 Training
	3.2.2 Perceptions and attitudes toward malaria treatment in pregnancy
	3.2.3 Counseling


	4 Discussion
	Conflict of interest
	References


