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losis and had experienced a normal physical development. 
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In the last decade the incidence of tuberculosis has 
remained virtually constant in Denmark. In 1987 Lhe 
incidence was 1 l)er 100,000 among children below Lhe 
age of L5 yrs in Denmark, whereas the incidence was 5 
times higher in the capital, Copenhagen. This is partially 
due to a higher number of immigrants living in 
Copenhagen. In an attempt to identify the variables 
associated with childhood tuberculosis we contacted in 
1987 all children with tuberculosis in the years 1975 to 
1985 in Copenhagen. This report describes the character
istics at the time of notification and lhe consequences 
and prognosis for the children with special emphasis on 
differences between the endogenous and immigrant 
populations. 

Methods 

All cases of flrst time tuberculosis from 1975 to 1985 
in the municipalities of Copenhagen/Frederiksberg among 
children under lhe age of 15 yrs were investigated using 
information from the chest clinics and other relevant 
departments. Cases with atypical mycobacteria were 
excluded. In 1987, the patients were traced through the 
same institutions and through the population registers. 
Those living in Denmark were invited 10 answer a ques
tionnaire. 

We defined Danish children as children of Danish 
extraction with Danish citizenship, and immigrant chil
dren as first and second generations of non-Danish ex
traction living in Denmark, irrespective of citizenship. 
For statistical comparisons the Fisher exact probability 
test was used. We used 0.05 as the level of significance. 

Results 

Sixty six children were notiued for tuberculosis in Lhe 
period, but one child was excluded because culture from 
the affected lymph nodes revealed atypical mycobacteria. 
Twenty five were Danes, 40 were immigrants. No sig
·nificant difference was found in age or sex distribution 
between the two groups. 

The localization of the disease was signiflcantJy differ
ent between the Danish and immigrant children (p<O.Ol). 
All Danish children had respiratory tuberculosis only, 
whereas 68% (27/40) of immigrants had respiratory 
tuberculosis only. Five immigrants had both respiratory 
and non-respiratory tuberculosis, Lhe latter localization 
being meningeal, bone and joint and cutaneous, bone 
and joint, respectively, and in two children, lymph nodes. 
In the 8 immigram children with non-respiratory lesions 
only, the lymph nodes were affected in 5, while one had 
meningeal tuberculosis, one had bone and joint lesions 
and one miliary tuberculosis. In 6 of 7 children, Myco
bacterium tuberculosis was cultured from Lhe cervical 
lymph nodes. In one child with mediastinal lymph node 
disease no culture was perfonned. 

Incidence 

The number of cases is listed in table I according to 
country of origin. In additign lO the 57 mentioned in 
table 1, 8 immigrants came from 8 different countries. 
Based on these figures and on population figures by ethnic 
groups in Copenhagen we have estimated a mean inci
dence for the di fferent nationalities. The estimates are 
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Table 1. - Morbidity from tuberculosis according to 
nationality 

Country No. of No. at Incidence Incidence* in country 
of birth cases risk per 100,000 of birth per 100,000 

Denmark 25 48,020 5 5 

Pakistan 16 1,564 93 255 

Yugoslavia 6 805 68 184+ 

Turkey 5 449 101 68+ 

Morocco 3 251 109 116 

Philippines 2 90 202 295 

*: The incidence is estimated as a mean value for 1975- 1985 
for the total population (all ages); +: pulmonary tuberculosis 
only. 

given together with the incidences of active tuberculosis 
in the respective home countries (WHO statistics). 

Basis of diagnosis 

The cases were diagnosed because of symptoms ( 45% ), 
after contact screening (39%) and by routine screening 
(16%). The diagnosis was made on the basis of bacterio
logical findings (with or without other evidence) in 12 
(48%) Danish and 32 (80%) immigrant children. The 
difference was significant (p<0.02). Only 16 (25%) had 
a positive smear. 

In the 21 (32%) children wilhout a positive culture for 
Mycobacterium tuberculosis, the diagnosis was based on 
a combination of most of the following criteria: radio
graphic evidence (20 children), positive tuberculin tests 
(20 children), a contact history (15 children) and clinical 
evidence of tuberculosis (12 children). 

Ten immigrant children and 10 Danish children had no 
symptoms at the time of diagnosis. Twenty six children 
had various pulmonary symptoms and 17 had fever. Few 
children experienced malaise or weightless. Only one 
Danish child had night sweats. 

The source of infection was suspected in 46 children. 
Nearly all (91 %, 42/46) of !he index cases were adults; 
87 per cent (40/46) were household contacts. In 11 
immigrant children, it was not possible to trace any 
contact, but 5 children had been visiting the country of 
birth within a few months prior to !he diagnosis. 

History of BCG-vaccination 

Of !he Danish (immigrant) children, 3 (5) were known 
to have had BCG-vaccination, and in 4 (14) it was not 
known whelher they had been vaccinated (no informa
tion about BCG scar could be obtained either), while 18 
(21) had not been vaccinated (differences not 
significant). 

Treatment 

The treatment consisted of a standard regimen of 
isoniazid, ethambutol, rifampicin and in some cases 
pyrazinamide. The duration of chemotherapy treatment 
was shortened to 9 months during the period of the study. 
A sensitivity test showed 42 of the cultures to be fully 
sensitive, one was resistant to isoniazid and pyrazinamide, 
and one to isoniazid alone, both patients being immi
grants. On average, the immigrants were hospitalized 
for a longer time than the Danish children. None of the 
children died and all were considered cured from tuber
culosis. 

Prognosis 

Questionnaires were sent out in 1987. Twenty five 
immigrants and 23 Danes returned the questionnaires. 
Forty seven had no sequelae after tuberculosis. One child 
with previous meningeal tuberculosis had severe 
dysphasia. However, his intelligence was found normal, 
as judged by psychological testing. It was not possible to 
get in contact with 17 of the children or their parents. 
Four had emigrated while the rest were known to live in 
Denmark. 

We compared the age-adjusted height of the Danish 
children at the time of diagnosis and at follow-up to the 
reference values for Danish children [1}. On average the 
children followed !he 45 percentile and 61 percentile, 
respectively. Seventeen had moved to a higher height 
curve at follow-up. 

Discussion 

The main finding of !his study is that while the inci
dence of tuberculosis in Denmark is among the lowest in 
the world, the incidence among immigrants is still high. 
The incidence among immigrant children was markedly 
higher (10-40 times higher) lhan for the genuine Danish 
children but somewhat lower than in the countries in 
which they or their parents were born. Similar findings 
have been reported from other advanced countries [2- 9]. 
The explanation for !his is a higher risk of infection within 
their often rather closed community, and during visits to 
and from their home country. It has been estimated that 
one-fifth of Asian immigrants who develop tuberculosis 
in West Ham, UK, did so as a result of a recent visit to 
Asia and that one-third had acquired the infection before 
leaving Asia [9]. 

Childhood tuberculosis remains important from a clini
cal and a preventive health perspective. Infection among 
children must be relatively recent and therefore an 
indicator for the transmission rate of Mycobacterium 
tuberculosis in !he population. The severe forms of !he 
disease, such as miliary and meningeal tuberculosis, are 
more likely to occur in persons recently infected [2] and 
therefore occur with a higher proportion in children. In 
this study, lhese severe forms of tuberculosis occurred in 
5% of the children compared with 4.3% of children in 
the USA [2] and with only 3% of adults in Copenhagen 
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[10]. Extrapulmonary tuberculosis occurred in immigrant 
children only. It was most often localized to the lymph 
nodes, which is consistent with reports from England 
and Wales in 1978(79 and 1983 [3. 4j. 

The frequency of bacillary cases in this study is 
higher than in most other reports [2- 5]. The high 
frequency of bacillary cases is the consequence of a 
change in diagnostic policy [10]. In a society with a low 
incidence of tuberculosis, patients with negative culture 
have been considered less likely to have tuberculosis in 
spite of radiographic findings compatible with tuberculo
sis. However, especially in young children, one is more 
likely to accept the diagnosis of tuberculosis without a 
positive culture if the child is a tuberculin converter, has 
radiographic evidence and a contact hjstory to an 
adult index person. 

Today, children are usually infected from sputum 
pos itive adults. In 46 of the ca<;es, a history of contact 
was known, 91 % of these being with an adult. In less 
Lhan a third, a possible contact could not be traced. In 
England and Wales, 75% of children notified for tuber
culosis in 1983 had been in contact with an adult index 
case [4]. 

BCG-vaccination was known to have been carried out 
in 12% of cases and no t carried ou t in 60%, 
correspondi ng to the figures from English children in 
1983 [4] of 2 1% and 73%, respectively. fn 1983 it was 
decided to stop the routine BCG-vaccination of school 
children in Copenhagen because of the low risk of infec
tion and only immunize on special indications e.g. close 
contact history. 

At the time of notification the children were generally 
smaller than the healthy children , consistent with 
fmdings in children with chronic disease (11]. However, 
neither the disease nor the chemotherapy have had a 
restrictive influence on the physical development, and in 
1987 the children were slightly taller than the average. 

Although the problem of childhood tuberculosis has 
decHned over the years in developed countries, the 
maintained high frequency and the different presentation 
of tuberculosis in immigrants stresses the need for 
thorough examination, case finding, and treatment of 
immigrants especially. lt should always be born in mind 
that all immigrants, whatever 1he age, are candidates for 
tuberculosis, and that the lesions may be very curious 
ones [12]. 

References 

1. Andersen E, Hutchings B, Jansen J, Nyholm M. - H~jde 
ogva:gthosdanske~m. VgeskrLaeger,1982,144,I160-I165. 

2. Powell KE. Mcador MP, Farer LS. - Recent trends in 
t11berculosis in children. lAMA. 1984, 251, 1289-1292. 
3. Report [rom Lhe medical research council tuberculosis and 
chest diseases unil. - Tuberculosis in children in a national sur
vey of notifications in England and Wales, 1978-79. Arch Dis 
Child, 1982, 57. 734-741. 
4. Report from the medical research council tuberculosis and 
chest diseases unit. - Tuberculosis in children: a national sur
vey of notifications in England and Wales in 1983. Arch Dis 
Child, 1988. 63, 266-276. 
5. Nolan lU. - Chi.ldhood tuberculosis in North Carolina: a 
study of Lhe opportunities for intervention in the transmission 
of tuberculosis to children. AJPH , 1986, 76 (1), 26-30. 
6. Enarson D, Ashley MJ, Gr.tybowski S. - Tuberculosis in 
immigrants to Canada. A study of present-day pattern.~ in re la
tion to immigration trends and birthplace. Am Rev Respir Dis, 
1979, 119, 11-18. 
7. Simchen E, Zilber N, Wartski S, Shakya GR.- Incidence 
of tuberculosis among children born in Israel - 1956 to 1979. 
/sr J Med Sci, 1984, 20, 695-701. 
8. Lukas W. - Erkrankungshliufigkeit an Tuberkulose unter 
den Ausllindern in der Bundesrepublik Deutschland. Prax 
Pneumt)/, 1981, 35, 572-575. 
9. McCarthy OR.- Asian immigrant tuberculosis - the effect 
of visiting Asia. Br J Dis Chest, 1984, 78; 248-253. 
10. Lange P. Mortensen J, Viskum K. - Tuberculosis in a 
developed country. Acta Med Scand, 1986, 219, 481-487. 
11. Hintz RL.- Disorders of growth. In: Rarrison's Principles 
of Internal Medicine, 11th edition. Braunwald et al. eds, 
McGraw-Hill, New York, 1987, pp. 1718-1722. 
12. Tala E. - Migration, ethnic minorities and tuberculosis. 
Eur Respir J, 1989, 2, 492-493. 

Tuberculose eh /'enfanJ dans un pays deve/oppe. J. Mortensen, 
P. Lange, H.K. Storm, K. Vislaun. 
RESUME: Entre 1975 et 1985, 25 enfants danois ages de moins 
de 15 ans, et 40 enfants d'immigrants, onl fait l'objet d'une 
declarat ion pour tuberculose de premiere intention a 
Copnehague. Un follow-up a ete entrepris en 1987. Le taux 
annuel de tuberculose chez le..~ enfants danois est de 5 pour 
J 00.000, et chez les enfants: immigrants entre 68 et 200 pour 
100.000 scion leur nationalite. Au moment du diagnostic, l'on 
n'a pas note de difference significativc entre les danois et les 
immigrants en ce qui conceme !'age, le sexe, la presence de 
symptomes, ou une immunisat.ion prealable au BCG, alors que 
l'on a trouve chez les immigrants un nombre significativement 
plus important de cas de contagiosite demon tree. Tous les enfants 
danois avaienl des fonnes uniquement respiratoitcs de tubercu
Iose, alors que 13 enfants immigrants avaienl des manifesta
tions extra-pulmonaires, y compris 1 miliai.re et 2 meningites 
tubcrculeuses. Au follow-up, tous les patients etaient gueris de 
!cur tuberculose et avaient connu un developpement physique 
normal. 
Eur Respir J., /989, 2, 985-987. 


