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Analysis of the detection coefficient for the association
between leprosy and pregnancy in the integration
region of Carajas, State of Para, Brazil
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ABSTRACT

Introduction: The association between leprosy and pregnancy is currently poorly understood and has been linked to serious clinical
consequences. Methods: A retrospective study between 2007 and 2009 was performed in the integration region of Carajas, Brazil
on a population of pregnant lepers, with non-lepers of ages 12-49 years serving as the reference population. Results: Twenty-nine
pregnant lepers were studied during the study period. The detection rates (DRs) for the studied association were 4.7 in 2007, 9.4
in 2008, and 4.3 in 2009. Conclusions: The Carajas region presented a medium pattern of endemicity during most of the study

period, with a high DR found in 2008.
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According to the World Health Organization (WHO),
244,796 cases of leprosy were detected in 2009, which
represents a decreased detection rate since 2003".

The WHO currently uses an operational classification to
register leprosy cases based on clinical and bacteriological
indices*?. According to the Jopling classification (1966), leprosy
reactions are divided into type I (reverse) and type II reactions
and are present in 10-50% of cases, especially in multibacillary
forms, thus constituting a risk factor for disability*.

In Brazil, data on leprosy during pregnancy have only been
reliably available since 2007 from the Information System for
Notifiable Diseases (SINAN)*®, which reduces and limits the
data that can be analyzed.

During pregnancy, cellular immunity is suppressed,
particularly in the last quarter of pregnancy. Additionally,
in the puerperium phase, humoral immunity is suppressed,
which explains why pregnant women are more susceptible to
infections, such as hepatitis and toxoplasmosis™.

Leprosy reactions may arise before, during, or after leprosy
treatment®. Type Il reactions occur mainly in the last trimester of
pregnancy and may even lead to Lucio's phenomenon (necrotizing
vasculitis)®!°. This study aimed to analyze the association between
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leprosy and pregnancy, as well as update the epidemiological
records of this interaction, using the current methods of data
collection for the generation of detection rates (DRs). The
objective was to review the process of data generation.

To achieve this aim, we performed a retrospective investigation
ofthe DRs for the period of 2007 to 2009, in the integration region
of Carajas, State of Para, Brazil (Figure 1), after applying the
formula for calculating the DR of the number of cases of leprosy
in pregnant subjects by region of integration in Para (Table 1).
To calculate the DRs of leprosy associated with pregnancy, the
number of pregnant leper women was divided by the size of the
female population between 12 and 49 years of age (childbearing
age) and multiplied by 100,000. The coefficient generated
allowed us to analyze the strength of the association between
leprosy and pregnancy, as well as its magnitude and trend. As
the Carajas region showed the highest DRs, we performed a
detailed analysis of its municipalities (Table 2). The collection of
variables of interest related to the study population and reference
population was performed from data provided by the Department
of Informatics of SUS (DATASUS), as well as from data on the
SINAN notification forms and on the population database from
the Brazilian Institute of Geography and Statistics (IBGE).

Because there is no suitable parameter for the association
between leprosy and pregnancy, the significance of the observed
DRs was assessed by comparing the DR findings with the overall
detection rate recommended by the Ministry of Health (MS)!!12,
Specifically, for every 100,000 inhabitants, hAyperendemic
indicates greater than or equal to 40 cases, very high indicates
20-39 cases, high indicates 10-19 cases, medium indicates 2-9
cases, and low indicates less than 2 cases.
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FIGURE 1 - Spatial distribution of the detection rates for the association between leprosy and pregnancy in the integration region of Carajas, State of Pard, Brazil. LabGeo:
Laboratério de Geoprocessamento; IEC: Instituto Evandro Chagas; MS: Ministério da Saide, CCBS: Centro Ciéncias Bioldgicas e da Saude, UEPA: Universidade Estadual do Para.

TABLE 1 - Detection rates for the association between leprosy and pregnancy by integration region, State of Para, Brazil, between 2007 and 2009.

2007 2008 2009
Integration region LP P DR LP P DR LP P DR
Araguaia 4 109,780 3.64 8 126,991 6.30 7 130,121 538
Baixo Amazonas 2 185,257 1.08 4 184,925 2.16 - 186,914 0.00
Caetés - 124,819 0.00 2 124845 1.60 - 126,637 0.00
Capim 14 165,284 8.47 6 161,876 3.71 5 165,103 3.03
Carajas 7 149,435 4.68 15 159,379 9.41 7 163,905 4.27
Guama 1 171,003 0.58 1 171,187 0.58 2 174,029 1.15
Lago de Tucurui 3 100,453 2.99 2 97,540 2.05 5 99,716 5.01
Marajo 2 105,758 1.89 2 114209 175 4 117,043 342
Metropolitana 7 712,772 0.98 2 696,525 0.29 3 707,114 042
Tapajos 4 69,701 5.74 3 7539 3.98 - 77,492 0.00
Tocantins 15 186,595 8.04 3 195679 1.53 5 200418 2.50
Xingu 2 93,078 2.15 6 95755 627 01 97,473 1.03

LP: number of leper pregnants; P: female population between 12 and 49 years old; DR: detection rate of the number of cases. *Per 100,000 inhabitants.
Source: Departamento de Informatica do Sistema Unico de Satide (DATASUS) and Instituto Brasileiro de Geografia e Estatistica (IBGE).
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TABLE 2 - Number of women of childbearing age, number of cases of pregnant lepers, and the detection rates by municipality in Carajas,

State of Para, Brazil.

‘Women of childbearing age

Pregnant lepers Detection rate*

Municipality 2007 2008 2009 2007 2008 2009 2007 2008 2009
Canad dos Carajas 4281 7,866 8,388 0 0 0 0 0
Curionopolis 3,612 5,075 5,041 0 0 0 0 0
Eldorado dos Carajas 12,769 8,371 8,419 2 5 0 1.57 597 0
Maraba 64,403 62,802 63,987 0 5 5 0 0.8 0.78
Palestina do Para 2,509 1,995 1,997 0 0 0 0 0 0
Parauapebas 31,652 46,858 49,556 1 4 2 032 0385 0.4
Pigarra 4,023 3,620 3,651 1 0 0 2.49 0 0
Sao Joao do Araguaia 5,019 3,361 3,367 1 1 0 1.99 2.98 0
Bom Jesus do Tocantins 3,978 3,749 3,766 2 0 0 0 0 0
Brejo Grande do Araguaia 2,439 2,244 2,262 0 0 0 0 0 0
Sdo Domingos do Araguaia 6,931 6,127 6,205 0 0 0 0 0 0
Sao Geraldo do Araguaia 7,819 7,311 7,266 0 0 0 0 0 0
Total** 149,435 159,379 163,905 7 15 7 4.68 941 427

*Per 100,000 inhabitants; **Detection rate calculated relative to the entire region of Carajas.

According to the general parameter for the DRs studied,
the following results were obtained, as detailed in Table 1:
high (Carajas in 2008), medium (Araguaia every year, Baixo
Amazonas in 2008, Capim every year, Carajas in 2007 and 2009,
Lago de Tucurui every year, Marajo in 2009, Tapajos in 2007
and 2008, Tocantins in 2007 and 2009, and Xingu in 2007 and
2008), and low (Caetés, Guam4, and Metropolitana in all years).
The Carajas region presented a medium pattern of endemicity
in other years of research.

Because these study data only take into account the size of
the female population between 12 and 49 years of age, which is a
fraction of the general population, it was observed that the DRs,
compared with the parameter recommended by the Ministry of
Health, may not reflect the actual epidemiological situation of
the studied interaction. Therefore, it was necessary to identify
a more appropriate parameter, such as the parameter used for
children under 15 years of age, which is also a population
fragment.

The analysis shows that the region of Carajas had the
highest DR in the State of Para, ranging from medium to high
throughout the study period. Considering the differentiated
demographic and socioeconomic characteristics of this region,
a spatial trend analysis will be carried out throughout this
ongoing study to better understand the social influences on the
association between leprosy and pregnancy. After this analysis
was performed, the need for identifying a new parameter for
assessing the DR of pregnant lepers was realized, as neither
the general population size nor the number of children under
15 years of age proved to be adequate. The number of pregnant
women affected by leprosy is much lower than the general
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population size and the number of children under 15 years of
age. Only with a new parameter will it be possible to reliably
assess the strength of the association of interest, often associated
with clinical outbreaks of leprosy or with the worsening of the
disease, as well as its actual magnitude and trend. This parameter
will be the subject of future reports as the work of this research
group continues.
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