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Objective To examine the risk factors for Mycobacterium tuberculosis infection (MTI) among Greenlandic children for the purpose of
identifying those at highest risk of infection.

Methods Between 2005 and 2007, 1797 Greenlandic schoolchildren in five different areas were tested for MTI with an interferon
gamma release assay (IGRA) and a tuberculin skin test (TST). Parents or guardians were surveyed using a standardized self-administered
questionnaire to obtain data on crowding in the household, parents’ educational level and the child’s health status. Demographic data
for each child — i.e. parents’ place of birth, number of siblings, distance between siblings (next younger and next older), birth order
and mother’s age when the child was born — were also extracted from a public registry. Logistic regression was used to check for
associations between these variables and MTI, and all results were expressed as odds ratios (ORs) and 95% confidence intervals (Cls).
Children were considered to have MTI if they tested positive on both the IGRA assay and the TST.

Findings The overall prevalence of MTI was 8.5% (152/1797). MTI was diagnosed in 26.7% of the children with a known TB contact,
as opposed to 6.4% of the children without such contact. Overall, the MTI rate was higher among Inuit children (OR:4.22; 95% Cl:
1.55-11.5) and among children born less than one year after the birth of the next older sibling (OR:2.48; 95% CI: 1.33-4.63).
Self-reported TB contact modified the profile to include household crowding and low mother’s education. Children who had an older
MTI-positive sibling were much more likely to test positive for MTI themselves (OR: 14.2; 95% Cl: 5.75-35.0) than children without
an infected older sibling.

Conclusion Ethnicity, sibling relations, number of household residents and maternal level of education are factors associated with the
risk of TB infection among children in Greenland. The strong household clustering of MTI suggests that family sources of exposure
are important.

Abstracts in Gos 32, Frangais, Pycckuit and Espaiiol at the end of each article.

Introduction

Although Greenland has experienced steady improvement in
general living standards since World War I1, tuberculosis (TB)
remains a major health problem throughout the country."’
Overall TB incidence in Greenland doubled in the 1990s® and
still remained at 130 cases per 100000 in 2010." The propor-
tion of TB cases comprised of children under the age of 15
years rose from 8% in 1990 to 25% in 1997.° Because of this
resurgence of TB, in 1999 national health authorities launched
a TB control programme consisting of the vaccination of all
neonates with bacille Calmette—Guérin (BCG), early case
detection and the monitoring of treatment outcomes.* In 2007
the programme was revised to include routine screening of
children for Mycobacterium tuberculosis infection (MTT) at the
ages of 6 and 16 years. Despite this effort, TB incidence and
the risk of MTT among children remain high.** Surprisingly,
the resurgence of TB in Greenland is not linked to human
immunodeficiency virus (HIV) infection or to multidrug
resistant TB, both of which are still very uncommon in the
country. As of 2010, only 157 HIV-positive cases had been
registered despite free HIV testing and only one case of multi-
drug resistant TB had been documented.'¢ Instead, it appears

to result from microepidemic outbreaks in small towns and
remote settlements. TB is 20 times more common among the
Inuits of Arctic Canada and Alaska than among non-native
white populations.”"! This elevated risk suggests that even in
resource—rich countries, TB control is difficult in small, hard-
to-reach communities with limited health resources.

In 2009, a World Health Organization group proposed a
revision of current TB control, targeting strategies to minimize
exposure to TB as measured by the presence of MTL'* The
revision raises the need to better understand the risk factors
associated with MTT, especially at the local and regional level,
since risk factor profiles vary from place to place and one
programme will not necessarily be effective everywhere. The
objective of this study was to explore the risk factors for MTI
among Greenlandic children to help identify the children at
highest risk of infection.

Methods

Study sites and population

An ice cap covers 82% of Greenland’s territory, permitting
settlements only in coastal areas. The population, which
numbers 57 000, is 90% Inuit. Greenland is an integral part
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of the Kingdom of Denmark but is self-
governing. Although its population is
less affluent than that of Denmark, it
is nonetheless wealthy by developing
country standards, with a gross national
product per capita of 20 000 United
States dollars. Health care is provided by
the government at Danish standards.”’
The capital, Nuuk, has one national hos-
pital; alocal hospital exists in each of the
country’s five administrative districts,
along with additional health centres
and nursing stations or clinics. Care is
free of charge. However, inequities have
not been fully eradicated mainly because
small and isolated communities have
limited health-care resources and the
least experienced health-care workers."
Physicians, typically from Denmark,
have difficulty communicating with
the Inuit population and are usually on
short-term assignments, so that gaps be-
tween postings sometimes occur. Living
in a small community is an independent
risk factor for TB disease.”

The current study, cross-sectional
in design, included all schoolchildren
in five different towns and nearby
settlements across Greenland: Tasiilaq
(November, 2005) in eastern Green-
land; Narsaq (May, 2006), Qaqortoq
(August, 2006) and Nanortalik (Sep-
tember 2006) in southern Greenland;
and Sisimiut (May, 2007), in western
Greenland. School attendance is man-
datory everywhere in the country for
children aged from 6 to 16 years. On
31 December 2006, the study area had
2880 eligible children in that age group
(i.e.,25% of the entire Greenlandic pop-
ulation of children 6 to 16 years old), all
of whom were invited to participate in
the study. We included all schools and
identified the children through school
protocols.

The surveys were conducted
through all local schools in the desig-
nated survey areas. Prior to the surveys,
the school sent every student home
with information about the study and
a questionnaire in both Danish and
Greenlandic. Enrolment required in-
formed consent signed by a parent or
guardian. During the survey a nurse or
doctor measured every child’s height
and weight using a scale and a measur-
ing tape. These measures were used to
derive a body mass index (BMI) with
a BMI percentile calculator specific for
children. The calculation used the basic
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BMI formula: body weight in kilograms
divided by the square of the height in
metres. Results compare BMI-for-age
percentiles with BMI-for-age growth
charts.'® In Greenland, neonates have
been vaccinated with BCG since 1949
except during the period from 1991 to
1996. We ascertained the BCG status of
participating children retrospectively by
inspecting detailed vaccination records
maintained by community nurses at
local health-care facilities. We drew a
venous blood sample from cach child
and administered a tuberculin skin test

(TST) to each of them.

Risk factors

We extracted demographic information
on each child from the civil registra-
tion system (CRS), which contains
information on all Greenlanders.!”
This included parents’ place of birth,
number of siblings, distance between
siblings (next younger and next older),
birth order and mother’s age when the
child was born. Children whose parents
were both born in Greenland were con-
sidered Inuit, as this method has been
shown to accurately identify children
of Inuit heritage.”® By having parents
or caretakers complete a standardized
self-administered questionnaire, we
also obtained information on crowd-
ing in the houschold (total number of
dwellers, number of adults and number
of children), parents” educational level,
health status of the study child and type
of heating in the houschold.

Mycobacterium tuberculosis
infection

The venous blood sample was used to
test for MTT using the Quantiferon
TB-Gold In-Tube (QFN) (Cellestis,
Carnegie, Australia) interferon gamma
release assay. The QFN was performed
according to the manufacturer’s instruc-
tions. All tests were corrected for back-
ground reactivity. Interferon-y (IFN-y)
results from white blood cell stimulation
by the TB antigens were provided by the
kit manufacturer (ESAT6, CFP-10 and
TB7.7). A test was considered positive
and indicative of MTTif IFN-y produc-
tion was > 0.35 international units per
millilitre (IU/ml).

The TST was applied to the dorsal
aspect of the forearm by the intradermal
Mantoux method using 2 tuberculin
units (0.1 ml) of RT-23 purified pro-

Bolette Sgborg et al.

tein derivative (PPD) (Statens Serum
Institut, Copenhagen, Denmark), and
the result was read 72 hours later by
an experienced examiner. According
to current Greenlandic TB guidelines,
an induration > 12 mm in diameter at
the injection site indicates a positive
response. Some TST results were miss-
ing because testing was refused or the
child was lost to follow-up before the
reading of the TST.

A child was considered to have MTI
only if he/she tested positive both on
the QFN and on the TST, regardless of
clinical status. Children with negative
results on both tests were classified as
uninfected.

We treated all children with discor-
dant test results as in need of evaluation
for MTI and referred them for the
same clinical evaluation and possible
TB prophylaxis as children who were
dually positive.

Ethical considerations

The study was approved by the Com-
mission for Scientific Research in
Greenland (approval No. 505-105).
All participants with positive results
on cither the QFN or the TST were
referred to the local medical centre for
further evaluation, including a chest X-
ray and clinical examination. Children
diagnosed with clinically active TB were
offered standard TB treatment; those
with MTI were treated prophylactically
with isoniazid.

Statistical analysis

We used logistic regression with the
Proc Genmod procedure (SAS, Cary,
USA) to calculate odds ratios (ORs)
for the association between MTI and
potential risk factors. We accounted
for clustering of MTT within families by
using generalized estimation equations.
Initially, ORs were adjusted for age and
sex only. Variables found to be statisti-
cally significant were then entered into
fully-adjusted models, which included
ethnicity, maternal age, age gap between
child and next older sibling, and region
of residence. All adjustment variables
are presented in the tables.

Since contact with a known TB case
has been reported to be a main predictor
for MTL" we further explored whether
such contact modified the risk factor
pattern. We determined whether a risk
factor was modified by contact with a
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Table 1. Comparison of demographic characteristics of schoolchildren in study
population (n=1797) and Greenlandic schoolchildren in general

Characteristic Study population? Greenlandic school-
children®

Total (No.) 1797 10593

Gender, No. (%)

Male 892 (49.6) 5382 (50.8)

Female 905 (50.4) 5211 (49.2)

Age (years)

Mean 11.0 11.2

SD 3.0 3.1

Median 11 12

Range 5-19 6-16

Ethnicity, No. (%)°

Inuit 1734 (96.5) 10126 (95.6)

Non-Inuit 63 (3.5) 467 (4.4)
Danish 53 (3.0) 417 (3.9)
Other 10(0.5) 50 (0.5)

Mother’s age (years) at child’s birth

Mean 26.7 26.4

SD 59 5.9

Median 27 26

Range 15-46 14-52

Mother’s total no. of liveborns

(including study child)

Mean 3.1 3.0

SD 1.6 15

Median 3 3

Range 1-11 1-11

SD, standard deviation.

2 Includes participating schoolchildren recruited from five survey districts across Greenland.
® Includes all schoolchildren 6—16 years of age living in Greenland as of 31 December 2006 (data from the

Danish Civil Registration System [CRS]).

¢ Unlike the rest of the paper, this table presents ethnicity among the study population based on a child’s
birthplace to facilitate the comparison with the total population of Greenland (data from the CRS).

TB case by assessing for interactions
between the risk factor and TB contact
after adjustment for cach adjustment
variable. We estimated age trends using
the median age within each age group as
a continuous variable. We examined the
association between MTTand havingan
older sibling found to be infected dur-
ing the survey for all children who had
at least one older sibling in the study.

Results

The census recorded 2880 children of
cligible age as residents of the study
areas. However, migration of house-
holds is common in Greenland and the
exact number in residence is uncertain.
Initially 2218 children (77% of the es-
timated 2880 children) returned signed
consent forms. Of these children, 1886
(85%) were successfully tested with
both the QFN and TST. Eighty nine
subjects had discordant QFN and TST

results: 46 had a positive TST and a
negative QFN; 25 had a positive QFN
and a negative TST, and 18 had an
inconclusive QFN and a negative TST.
These subjects were not included in
the main analyses. Thus, 1797 (81% of
2880 estimated children) had a defini-
tive MTT assessment. The demographic
characteristics of participating children
and of children across Greenland in the
same age groups are shown in Table 1.
Age, gender, mother’s age when she gave
birth to the child, mother’s total number
of children and ethnicity were similar
in the study population as in the total
population of children in Greenland.
In total, 152 (8.5%) of the 1797
children included in the analysis were
positive for MTI. This included 48
(26.7%) of the 180 children with a
known TB contact (10% of the whole)
and 104 (6.4%) of the 1617 children

without a known TB contact. Of the
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180 children with a reported TB con-
tact, 31% reported a household contact,
22% reported a school contact and 47%
did not specify the type of contact. Of
180 children with TB contacts, 122
(68%) reported the time elapsed since
the contact. In 52 such cases the contact
was reported as having occurred within
the past year. Positivity on both tests did
not correlate with the time elapsed since
the first known TB contact. Of the chil-
dren who had a known TB contact but
whose older siblings were uninfected,
13.9% were MTT positive, as opposed to
35.7% of the children who had at least
one infected older sibling (sex- and age-
adjusted OR:3.48; 95% CI: 0.80-15.1).
An age gap of less than one year between
the child and the closest older sibling
was a risk factor (OR: 2.48; 95% CI:
1.33-4.63). Among children without
a known TB contact, 2.9% were posi-
tive for MTT when no older sibling was
infected, whereas 27.3% were positive
when at least one older sibling was in-
fected (sex- and age-adjusted OR: 14.2;
95% CI: 5.75-35.0). During clinical
follow-up of children dually positive,
four were diagnosed as having clinically
active TB as defined by positive X-ray
findings or microbiological evidence
of MTL

Table 2 (availableat: http:/ /wwwwho.
int/bulletin/volumes/89/10/10-084152)
presents age- and sex-adjusted and
fully adjusted OR with 95% Cls. After
adjustments for age and sex only, the
following variables were significant risk
factors: increasing age, Inuit ethnicity,
young maternal age, narrow age gap
(< 1year) to next older sibling and
region of residence (southern, highest;
eastern, intermediate; western, lowest).
After multivariate adjustment (full
adjustment) the following variables
were significantly associated with MTT:
increasing age, Inuit ethnicity, narrow
age gap to next older sibling and region
of residence. Variables that were not
associated with the risk of infection
included: crowding as measured by the
total number of dwellers or the number
of children in the household, birth
order, age difference in years between
the child and the next younger sibling,
co-morbidity in the child, father’s
education level and type of heating
facilities.

Table 3 (availableat: heep://www.who.
int/bulletin/volumes/89/10/10-084152)
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shows the association between having
MTTI and each of the potential risk
factors encountered in children with
and without a reported TB contact.
We checked whether the effect of each
variable was modified by the presence
or absence of a known TB contact. The
variables whose effect was significantly
modified by the presence of a known
TB contact were domestic crowding
(increased risk: P=0.009) and mother’s
education (decreased risk: P=0.05).
Region of residence was only associated
with MTI among children without a
known TB contact (P=0.03), with
children in southern Greenland having

the highest risk.

Discussion

This study is, to our knowledge, the first
one to have examined the rates of MTI
and its risk factors in children living in
the Arctic region. We found that contact
with a patient with clinically active TB,
increasing age, Inuit ethnicity, and a nar-
row age difference between the child and
the next older sibling were significantly
associated with positivity for MTL
However, stratifying for contact with
a known TB case modified this picture
somewhat. Among the children in the
study who had a known TB contact
(10%), domestic crowding and low ma-
ternal educational level were significant
risk factors for MTI, while the only
significant risk factor for MTI among
children without a known TB contact
was the region of residence.

Thus, two different risk factor pat-
terns for MTT exist among children in
Greenland, with the presence or absence
of a known TB contact being the de-
finitive factor. Among children with a
known TB contact, the increased risk of
MTT associated with living in crowded
conditions may be the result of both
easier transmission of M. tuberculosis
because of closer contact between family
members or because more family mem-
bers are infected with M. tuberculosis.
Similarly, low maternal education, inso-
far as it is linked to low socioeconomic
status, may favour transmission of MTI
within the household because of subop-
timal hygienic standards and care for
cases with TB. Other studies have also
found low socioeconomic status to be
associated with poorer general health,
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which may increase susceptibility to
MTT among children living in house-
holds with fewer resources.”

Even in children without a known
TB contact, the source of infection
appears to be within the houschold. A
child’s risk of MTI was 14 times higher
when an older sibling was found to be
infected, even when the source of the
infection was not known to be within
the family. When two children within
a family have MTI, both may have been
exposed to a third active TB case or
one child may have been sequentially
exposed to the other. The finding that
geographical region of residence was a
risk factor for MTT in children without
a known TB contact underlines the
greater likelihood of community expo-
sure when prevalence is high in the area.
While this increased risk would also be
true among children with known TB
contact, M. tuberculosis exposure within
the family dominated MTT risk, adjust-
ing away the community-associated risk

In children with and without TB
contacts, the increasing risk of MTI
with increasing age points to a cumula-
tive risk of acquiring MTT over time,
a finding also observed in other stud-
ies.”** We have previously reported that
the annual risk of MTT in Greenland is
0.8% per year, which translates into a
prevalence of MTT of about 13% by the
age of 18 years.

Inuit ethnicity was also associated
with a higher risk of MTT in children
with or without a known TB contact.
Both genetic and environmental fac-
tors may be at play. Overall, little is
known about the genetic susceptibil-
ity to tuberculosis, but some have
reported that polymorphisms in the
genes for mannose binding lectin and
for the interferon gamma receptor are
associated with susceptibility to M.
tuberculosis.”>=* In Greenland, social
determinants probably increase the risk
of MTI among Inuit children, since
Inuit families tend to be larger, to live
in more crowded conditions and to be
less educated than families in which at
least one parent is Danish.*

A narrow age gap between a child
and a next-older-sibling with MTI was a
risk factor for TB both among children
with a known TB contact and those
without. This finding has been docu-

mented in studies of other infectious
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agents”** but not, to our knowledge, in
studies on MTT. Traditionally, children
with active TB disease are not consid-
ered infectious because they excrete few
bacteria. However, in adolescence TB
begins to resemble the adult form of the
disease and can become sputum posi-
tive, as in adults, which poses the risk
of transmission.”~" It is also possible
that a narrow age gap between siblings
acts as a proxy for closer interaction with
elder siblings or a common social circle,
both of which could make for a shared
source of infection.

In 2007, the Greenlandic Director-
ate of Health revised the national TB
programme by adding public informa-
tion campaigns and educational materi-
als for disease prevention programmes.”
Our findings, based on MTT as the
outcome, suggest that future campaigns
should primarily target the Inuit popula-
tion living in high-incidence regions and
the inhabitants of small communities
and settlements, and that efforts should
be made to enhance contact tracing
within families of low socioeconomic
status. In Greenland, TB screening is
routinely performed when children
enter school and again when they gradu-
ate. This study has shown that if a child
screens positive for MT1, intensive in-
vestigation of all members of the family
should be undertaken promptly.

Our study has several strengths. The
study population comprised approxi-
mately 17% of the total population of
Greenland in the relevant age groups.
The sample population was almost
identical in its demographic character-
istics to the population of Greenland
as a whole. Because enrolment in the
study was based on school attendance,
which is mandatory in Greenland, our
study sample is not likely to be biased
by differences in access to health care.
We know from previous experience that
school lists, which form the basis for
registering children in the communities,
often include children temporarily or
permanently absent from the area. We
therefore consider a participation rate
0f 62% to be acceptable and the sampled
population to be representative of the
entire population of Greenland. Fur-
thermore, we diagnosed MTT conserva-
tively (i.e. requiring positivity on both
QFN and TST), which minimizes the

chances of misclassification. However,
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it is possible that carlier TB treatment
mitigated the response to QFN and
TST in some children® Finally, the use
of information from national registers
minimized recall bias, but bias resulting
from the non-participation of sick chil-
dren cannot be ruled out. Furthermore,
the responses to the questionnaire may
be subject to recall bias. However, since
the study participants did not know
their MTT status, any misclassification
was non-differential and would, if any-
thing, underestimate the true effect of
our association with MTT.
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In conclusion, the present study
revealed that family crowding as well as
increasing age, Inuit ethnicity, region
of residence and age difference between
siblings are factors associated with MTI
among children in Greenland. However,
having had known contact with a person
with active TB markedly modified the
risk factor profile. Domestic crowding
and low maternal educational level
emerged as risk factors among children
withaknown TB contact but not among
those who had no known contact with
a TB patient. These findings can be

used to target future public health in-
terventions specifically at Greenlandic

children with the highest risk of MT1. M
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Résumeé

Facteurs de risque d’une infection a Mycobacterium tuberculosis chez les enfants au Groenland

Objectif Examiner les facteurs de risque d’une infection a Mycobacterium
tuberculosis (MTI) parmi les enfants groenlandais afin d'identifier ceux
qui présentent le risque d’infection le plus éleve.

Méthodes Entre 2005 et 2007, 1797 écoliers groenlandais de cing
régions différentes ont été testés pour le dépistage de I'infection a MTI
au moyen d'un test de détection de I'interféron gamma (IGRA) et d’un test
cutané ala tuberculine (TST). Une enquéte a été proposeée aux parents ou
aux tuteurs a 'aide d’un auto-questionnaire standardisé en vue d’obtenir
des données sur la composition des ménages, le niveau d’éducation des
parents et I'état de santé de I'enfant. Des données démographiques
relatives a chaque enfant — a savoir le lieu de naissance des parents,
le nombre de fréres et sceurs, la différence d’age entre les freres et
sceurs (suivant et précédent), I'ordre de naissance et I'age de la mére
a la naissance de I'enfant — ont également été extraites d’'un registre
public. Le principe de régression logistique a été appliqué pour vérifier les
éventuelles associations entre ces variables et I'infection a MTI. Tous les
résultats étaient exprimés en odds-ratios (OR) et en intervalle de confiance
2 95% (IC). Les enfants étaient considérés comme atteints de MTI si le
test IGRA et le TST étaient tous les deux positifs.

Résultats La prévalence globale de I'infection a MTI était de 8,5%
(152/1797). On a diagnostiqué une infection a MTI chez 26,7% des
enfants ayant été en contact de fagon avérée avec une personne atteinte
de tuberculose, pour 6,4% d’enfants n'ayant pas eu un tel contact.
Globalement, le taux d’infection a MTI était plus élevé chez les enfants
inuits (OR: 4,22;1C 2 95%: de 1,55 a 11,5) et chez les enfants nés moins
d’un an apres la naissance de I'enfant précédent (OR: 2,48; IC a 95%: de
1,33a4,63). Un contact déclaré avec une personne tuberculeuse modifiait
le profil, ainsi qu’un nombre élevé de personnes au foyer et une éducation
peu élevée de la mere. Les enfants ayant un frere ou une sceur plus agé
atteint d’une infection a MTI risquaient davantage d’avoir eux-mémes un
résultat positif au dépistage de MTI (OR: 14,2; IC @ 95%: de 5,75 a 35.0)
que les enfants n’ayant ni frere ni sceur infectg.

Conclusion Lethnicité, les relations avec les freres et sceurs, le nombre
de personnes vivant au foyer et le niveau d’éducation maternelle sont
des facteurs associés au risque d'infection par la tuberculose parmi les
enfants du Groenland. La forte concentration de I'infection a MTl dans les
foyers indique que les sources familiales d’exposition sont importantes.

Pesrome

dakTOphI pUCKa 3apaXkeHNs MUKOOaKTepusaMu TyOepKynesa y fereii B Ipennmangun

ITens VccnepoBarh (aKTOpB pUCKa 3apaXeHUS
MmukobakTepusmu Tybepkynesa (MBT) cpeay rpeHmaHacKmx
IeTell C 11e/IbI0 BBISIB/ICHVISI TIALMEHTOB C HAVBBICIINM PUCKOM
3apaXKeHVSL.

Metoppl B nepuon ¢ 2005 o 2007 rox 1797 MKOTbHUKOB
U3 IATU paiioHOB IpeHmaHany mpouun o6CIefoBaHMe Ha
sapaxxeHre MTD myTeMm mpoBefieHMs aHaau3a CeKpelun
ramma-nHTepdepona (IGRA) u Ty6epKynnHOBOI IpoOBI
koxu (TIIK). [Insa monydeHus [aHHBIX O CKYYEeHHOCTHU
HPOXNMBAHUA B JOMOXO35ICTBE, yPOBHE 006pa3oBaHUA
POMmITesIEN ¥ COCTOSTHIM 3IOPOBbsI pebeHKa ObII ITPOBEeH OIpOC
popuTeNneit WM OIEKYHOB C UCIIONb30BaHMEM CTaHAAPTHOI
QHKeTHI JUIs1 CAMOCTOSITE/IbHOTO 3aronHenus1. Kpome toro, us
TOCY/IapCTBEHHOTO peecTpa ObIIM M3BJIeYeHBI ieMOorpaddecKe
IaHHbIE 0 KAKJOM peOeHKe: MECTO POXKIEHNS POLUTETIENT, YICTIO
OparbeB/cecTep, IEPHOJ; BpeMeHM MeX/y POXKAEHUAMY OpaTbes/
cectep (OmypKailiero MaafuIero u GIVDKaIIero CTapiiero
pebeHKa B ceMbe), OUepPeFHOCTD POXK/IEHMSI M BO3PACT MaTepy
IIpy poXKzieHny pebeHka. JI/is IpoBepKU KOPPEALNI MeXIY
3TUMU IlepeMeHHbIMU U 3apaxeHueM MBT ucnonbsosanace
JIOTMICTUYECKAsI PErPecclisi, a BCE Pe3y/IbTAThI ObLIN BHIPAXKEHbI
B Bufie orHoteHyst maHcoB (OID) 1 95%-Horo foBepUTENBHOTO
nnrepsana (V). Canranocs, yro getn 3apaxeHsl MBT, ecrn
pu 00C/IefOBAHNN ¥ HUX ObUI IOMyYeH II0TOXUTETbHBII
pesynbrar B o6oux ananusax (IGRA u TIIK).
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Pesynbrarsl B 11e/10M pacnpocTpaHeHHOCTh MHGEKINHY,
BbI3BaHHOI 3apaxkeHueM MBT, cocrasmsina 8,5% (152/1797).
3apaxxenne MBT 6b10 AMarHOCTUPOBAHO y 26,7% peTell,
0 KOTOPBIX OBIIO M3BECTHO, YTO OHM KOHTAKTUPOBANK C
6onbHbIM TB, 11y 6,4% JeTell, He MMEBIINX STOTO KOHTAKTa.
B menom mokasarenb 3aboneBaemoct MBT 6w 60see
BBICOKIM y MHYUTCKUX (ackumocckux) aetert (OI11:4,22; 95%
IW: 1,55-11,5) u y mereit, KOTOpble POAMINCh MeHee deM
4epes TOff IOC/Ie POXKAEHNSI OIVDKAIIIEro cTapuiero pebeHka
B cembe (OIII:2,48; 95% V1: 1,33-4,63). JJaHHbIE CAMOOLEHKI
0 xoHTaKTe ¢ 6ompHbIM TH npuBoaNIN K M3MeHeHM0 Habopa
XapaKTePUCTHUK U BK/IIOYEHMIO B HETO CKYUYeHHOCTY IPOXKMBAHUA
B JJOMOXO3SI/ICTBE U HUSKOIO YPOBHsI 0OpasoBaHus marepu. Y
JieTell, MIMEBIINX CTapIIero 6para/cecTpy ¢ MOMOKUTETbHBIM
pesynbraroM oOcienoBanys Ha 3apaxeHrie MBT, BeposATHOCTD
HOJIO>KUTETLHOM PeaKIy B 00C/IeoBaHNAX Ha 3apaxkeHyie MBT
6bu1a 3HaunTenbHO Boie (OII: 14,2; 95% M1: 5,75-35,0), veM y
JieTell, He IMEBIIMX CTapIIIero 6paTa/cecTpy, 3apakeHHbIX MBT.
BriBog ®akTopaMy, KOppenupyoOIUMUCSI C PUCKOM
sapaxenns Th y geteit Ha [peHmanauy, ABIAIOTCA STHUYECKASL
IPUHAJIEXHOCTD, Hanu4Me 6paTbeB/cecTep U YpOBEHb
obpasoBanust MaTepy. VIHTEHCHBHAs KIacTepU3aLus CIydaes
3apaxeHusa MDBT mo goMoxo34iicTBaM rOBOPUT O BaXKHOCTHU
CeMEeTHBIX MCTOYHMKOB 9KCITO3ULIVIL.
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Resumen

Factores de riesgo de la infeccion por Mycobacterium tuberculosis en nifios de Groenlandia

Objetivo Examinar los factores de riesgo de la infeccion por
Mycobacterium tuberculosis (IMT) en nifios groenlandeses con el fin de
identificar a aquellos estan expuestos a un mayor riesgo.

Métodos Entre 2005 y 2007, se analizé a 1797 nifios en edad escolar
de Groenlandia en cinco zonas diferentes para detectar la presencia de
la IMT mediante un andlisis de liberacion de interferon gamma (IGRA,
por sus siglas en inglés) y una prueba cutanea de tuberculina (PCT).
Los padres o tutores respondieron a un cuestionario autoadministrado y
normalizado para obtener datos sobre el nimero de habitantes del hogar,
el nivel educativo de los padres y el estado de salud del nifio. También
se extrajeron datos demograficos de cada nifio de un registro publico
(es decir, el lugar de nacimiento de los padres, el nimero de hermanos,
la diferencia entre hermanos (entre el que le sigue y el que le precede),
el orden de nacimiento y la edad de la madre cuando nacio el nifio). Se
utilizé una regresion logistica para comprobar las asociaciones entre estas
variables y la IMT. Asimismo, todos los resultados se expresaron como
cocientes de probabilidades (CP) e intervalos de confianza (IC) del 95%.
Se establecio que los nifios tenian la IMT en caso de resultado positivo
tanto del andlisis IGRA como de la PCT.

Resultados La prevalencia global de la IMT fue del 8,5% (152/1797). Se
diagnostic la IMT en el 26,7% de los nifios de los que se tenia constancia
de un contacto con la tuberculosis, en contraposicion con el 6,4% de estos
nifios que no habian tenido dicho contacto. En general, la tasa de la IMT
resulto ser mas elevada en nifios inuit (CP: 4,22; 1C del 95%: 1,55-11,5) y
entre nifios nacidos menos de un afio después del nacimiento del hermano
que les precede (CP: 2,48; IC del 95%: 1,33-4,63). La notificacion de un
contacto con la tuberculosis modificaba el perfil para incluir el nimero de
habitantes del hogar y el bajo nivel educativo de la madre. Los nifios que
tenian un hermano mayor cuya prueba de IMT fue positiva tenian muchas
mas probabilidades de que su prueba también ofreciese un resultado
positivo (CP: 14,2; IC del 95%: 5,75-35,0) en comparacion con 1os nifios
que no tenian un hermano mayor infectado.

Conclusion La etnia, las relaciones fraternales, el nimero de habitantes
del hogary el nivel de educacion materno son factores asociados al riesgo
de sufrir una infeccion de tuberculosis en nifios de Groenlandia. La gran
concentracion en el hogar de la IMT sugiere que las fuentes familiares
de exposicion son importantes.
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