
PEER REVIEW HISTORY 

BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (see an example) and are provided with free text boxes to elaborate 

on their assessment. These free text comments are reproduced below.   

This paper was submitted to  ADC but declined for publication following peer review. The authors 

addressed the reviewers’ comments and submitted the revised paper to BMJ Open where it was re-

reviewed and accepted.  

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Risk of developing tuberculosis after brief exposure in Norwegian 

children: results of a contact investigation 

AUTHORS Døllner, Henrik ; Ramm, Christina; Harstad, Ingunn; Afset, Jan; 
Sagvik, Eli 

 

VERSION 1 - REVIEW 

REVIEWER 
 

Bennet, Rutger 

Karolinska Univesity Hospital, Department of Paediatrics 

 

REVIEW RETURNED 12-Jun-2012 

 

GENERAL COMMENTS This paper, although well structured and written, does not add to our 
knoledge about TB transmission.  
 
The index case had very few bacteria in the one sputum sample 
described. It is not clear why not more samples were analysed in a 
patient with so many contacts. However, with just a few bacteria in 
sputum there was reason for optimism regarding transmission.  
 
The conclusion that 18 to 24 hours of exposure to a smear positive 
adult poses a low risk of infection can't be made based on one such 
index case, and is in fact quite dangerous.  
 
As far as one understands the investigation could have started with 
those exposed for more than, say, 10 hours plus perhaps the 12 
children under 2 yr. It would have saved some 400 - 500 tests.  
 
Both cases considered infected are highly debatable. Weakly 
positive IGRAs are not rare especially after a TST, or, as in the case 
of the Nigerian child, several TSTs. Since no clearly infected 
contacts were found, it seems to me unlikely that these two children 
with equivocal results would be. I would have waited and done a 
repeat IGRA after 2-3 months or so.  

 

REVIEWER Shingadia, Delane 
Great Ormond Street Hospital, Infectious Diseases 

REVIEW RETURNED 29-Jun-2012 

 

GENERAL COMMENTS I have the following questions/queries:  
1) In the methods section, there is mention of exposure in hours but 
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it is unclear if this is per day/week or total time exposed. This needs 
to expressed more clearly throughout the manusript  
2) Under contact investigation, it is unclear as to what procedure 
was followed (suggestion in discussion that TST was done first 
followed by IGRA if positive). This needs to be stated clearly in the 
methods section. Did all children get TST and IGRA or was it TST 
first followed by IGRA if positive?  
3) How was latent TB defined ie positive TST or IGRA or either of 
these? What about TST/IGRA discordant results?  
4) Statistics: not sure what descriptive statitics means  
5) In the results section all the test results are given, although it is 
unclear what the denominator is eg how many IGRA tests were 
done and how many positive.  
6) Figure 1 (poorly labelled) shows I presume total duration of 
exposure in hours but would be useful to know where LTBI cases 
were. As only two IGRA positive cases, would it not be useful to 
perhaps show positive TSTs as well? The figure as it stands shows 
that even the most heavily exposed are unlikely to acquire infection. 
Rather than total hours of exposure is it not worth looking at total 
time periods exposed which may be more meaningful ie those with 
longer periods of continuous exposure may be at greater risk  
7) When the two cases are described it would appear that there was 
repeat IGRA testing but it is not mentioned in the methods sections 
when/why this would be done nor how many children had repeat 
IGRA testing.  
8) The study found only two LTBI cases but based on points 2 and 3 
above if IGRA was only done on children with positive TST then is it 
not possible that cases may have been missed.  

 

REVIEWER Thors, valtyr 
University of Bristol, Infection and Immunity 

REVIEW RETURNED 03-Jul-2012 

 

GENERAL COMMENTS This manuscript describing the screening program in Norway and 
how the opportunity has been seized to make some interesting 
observations. Suggestions for improvement are as follows:  
1. Page 2. Abstract: In the results section, line 25: Two healthy 
children.... One of the two children were not healthy, having mental 
and physical disability.  
2. Page 3. Discrepancy between dates. Line 29 states Mars (should 
be March) when on line 52 it states February.  
3. Page 4. Line 42: TST is performed on the ventral aspect of the 
forearm  
4. Page 5. Line 5. Need to explain the “window period”. How long 
and what for  
5. Page 6. Line 29 states that the index case infected two children. 
Since there is only evidence for latent TB, I think a more careful 
assumption needs to be made.  
6. Page 7. Line 18. Sentence starting with: Moreover, because...... 
Does not make sense.  
7. Page 8. Line 20. Sentence starting with: Nevertheless, he...... This 
kind of wording does not belong in a medical journal in my view.  
8. Page 8. Line 30. Again “window period” needs more defining if not 
done earlier in manuscript.  
9. Page 8. Line 36. Please explain why “some” with a readable TST 
<6mm were tested with an IGRA and who they were and why they 
were chosen.  
10. Page 8. Line 56. .....those who have been IN particularly close 
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CONTACT WITH the index case.  
11. Page 9. Text to table 1. Number OF children.... Consider 
omitting this table.  
12. Page 10. Details of the positive TSTs would be interesting. BCG 
status of these particular children?  
13. Perhaps a bit more speculation on pathogenesis of transmission. 
A dynamic process, strain vs host vs environment vs previous 
microbiological status of host (commensals etc). 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 1 

1) “This paper, although well structured and written, does not add to our knoledge about TB 

transmission.” 

Comment 1: I do not agree. Usually more than 8-hours exposure has been used by public health 

authorities as a limit for deciding who to investigate when children are exposed to a highly 

infectious person with tuberculosis, but we found no good studies supporting this 

recommendation. The only study of particular relevance is a contact investigation in a Swedish 

kindergarten reporting quite similar to us, that children exposed less than 24 hours had low risk. 

Thus the arbitrary 8-hour limit may be based on empirical evidence from children living in close 

contact with the index case, such as in families and in low-income countries. We report on 

another setting with children in day-care and after-school care in a high-income country, in whom 

the exposure may differ and who generally are well-nourished and in good health. Our study may 

be the nearest to come an intervention study, since it is un-ethical to perform a planned 

intervention.  

2) “The index case had very few bacteria in the one sputum sample described. It is not clear why not 

more samples were analyzed in a patient with so many contacts. However, with just a few 

bacteria in sputum there was reason for optimism regarding transmission”. 

Comment 2: We had not included all microbiological details in the first version of the manuscripts. 

In all, one spontaneous sputum specimen, three induced sputum and one bronchiolar lavage 

specimens showed acid-fast bacilli; only the first was quantitated more precisely with the finding 

of two acid-fast bacilli per visual field, corresponding to a +3 level in the WHO classification (with 

+4 as the highest level). All four samples were positive by PCR and culture for M tuberculosis. A 

chest CT-scan revealed numerous infiltrates, bronchiectasis and cavities, and the index person 

had a significant cough for several months. Thus we concluded that the index case was highly 

infectious. I have expanded the description of the bacterial findings in the revised manuscript on 

page 3 lines 28-31. 

3) “The conclusion that 18 to 24 hours of exposure to a smear positive adult poses a low risk of 

infection can't be made based on one such index case, and is in fact quite dangerous.” 

Comment 3: I agree that one should be careful concluding on the basis of single episodes and I 

have expressed our conclusion more careful in the revised manuscript on page 7 lines 29-32 and 

page 8 lines 1-5. 

4) “As far as one understands the investigation could have started with those exposed for more than, 

say, 10 hours plus perhaps the 12 children under 2 yr. It would have saved some 400 - 500 tests.” 

Comment 4: It turned out from various reasons to be difficult to investigate only those children 

who were exposed more than 8-10 hours. Nevertheless, our study is not an evaluation of the 

present contact investigation. We take advantage of the opportunity to study the relation between 

brief exposure and risk of being TB infected on the basis of the data that actually was produced 

through this large contact investigation. 

5) “Both cases considered infected are highly debatable. Weakly positive IGRAs are not rare 

especially after a TST, or, as in the case of the Nigerian child, several TSTs. Since no clearly 
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infected contacts were found, it seems to me unlikely that these two children with equivocal 

results would be. I would have waited and done a repeat IGRA after 2-3 months or so.” 

Comment 5: The diagnosis of latent tuberculosis is a challenge and both cases may be 

discussed, but I maintain to classify both as latent tuberculosis in this study. I am aware that a 

prior TST may induce a positive IGRA test result. Whether the severity of the infection correlates 

with the magnitude of the IGRA reaction is however, as far as I known uncertain, although it 

sounds likely. Case 1 had a TST 8 mm and a negative IGRA initially, but a second IGRA taken 

after 3 months (as recommended by reviewer 1) turned positive (page 6 lines 23-27). No other 

risk factors than the current exposure were detected. Case 2 had a readable TST of 3 mm, but a 

weakly positive IGRA 1 month later. Although he came from a high incidence country and might 

be infected previously, he was in close contact with the index case during three days (12 hours), 

he was disabled, and prophylactic treatment was given because no chances were taken. Thus, 

latent tuberculosis could not be excluded in the two cases and they were treated as such by the 

clinicians, and therefore we report them in the paper. Nevertheless, if these two cases had been 

classified as non- infected, it reinforces the finding even more, that brief exposure is not very 

dangerous. I can add that a third exposed child tested positive on TST and IGRA. He also was 

retested by an IGRA which turned out negative, and he was not diagnosed with latent 

tuberculosis (page 6 lines 6-7). Moreover 8 adults full-filed the criteria for latent tuberculosis but 

only two, an uncle and a cousin of the index case who had prolonged and close contact to the 

index case were considered recently infected. They both had a high TST and a high IGRA values.  

Due to challenges of diagnosing latent tuberculosis, I have included a sentence in the discussion 

about the classification of the two cases (page 8 lines 26-29). 

 

 

Reviewer 2 

Comments to the Author 

I have the following questions/queries: 

1) “In the methods section, there is mention of exposure in hours but it is unclear if this is per 

day/week or total time exposed. This needs to expressed more clearly throughout the manuscript” 

Comment 1: It is total exposure time all through the manuscript. I have tried to make this clearer 

throughout the manuscript. 

2) “Under contact investigation, it is unclear as to what procedure was followed (suggestion in 

discussion that TST was done first followed by IGRA if positive). This needs to be stated clearly in 

the methods section. Did all children get TST and IGRA or was it TST first followed by IGRA if 

positive?” 

Comment 2: All children younger than two years received a TST, an IGRA and a X-ray. All 

children who were older than 2 years old received initially a TST. Those with a TST ≥6 mm had 

an IGRA and a X-ray. Children with TST 4-5 mm had an IGRA and a X-ray was taken, if the IGRA 

turned positive. (One child with a TST = 3 mm was also examined with IGRA and X-ray because 

he had been in very close contact with the index case). In order to make this clearer I have 

rewritten the text in the methods section of the revised manuscript on page 5 lines 6-10. 

3) “How was latent TB defined ie positive TST or IGRA or either of these? What about TST/IGRA 

discordant results?” 

Comment 3: We defined latent tuberculosis as exposed individuals with no clinical and 

radiological findings who had a positive TST and IGRA test result. A positive TST with negative 

IGRA was considered non-infected. In the revised version of the manuscript, I have underlined 

this, see page 5, lines 14-15. 

4) “Statistics: not sure what descriptive statitics means” 

Comment 4: We have used mean with standard deviation, and rates were expressed as numbers 

with percent. I have clarified this on page 5 line 21. 

5) “In the results section all the test results are given, although it is unclear what the denominator is 

eg how many IGRA tests were done and how many positive.”  
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Comment 5: 31 IGRA tests were taken in 12 out of 12 children younger than 2 years, 1 child of 8 

with TST 3 mm, 5 of 6 children with TST 3-5 mm and 11 children of 11 with TST ≥6 mm. A second 

IGRA was taken in 6 children. I have included the total number of initial and second IGRA tests in 

the text and have included denominators in the rest of data in addition in the results section of the 

revised manuscript on page 5 lines 25-30 and page 6 lines 1-12.  

6) “Figure 1 (poorly labelled) shows I presume total duration of exposure in hours but would be 

useful to know where LTBI cases were. As only two IGRA positive cases, would it not be useful to 

perhaps show positive TSTs as well? The figure as it stands shows that even the most heavily 

exposed are unlikely to acquire infection. Rather than total hours of exposure is it not worth 

looking at total time periods exposed which may be more meaningful ie those with longer periods 

of continuous exposure may be at greater risk” 

Comment 6. I have revised figure 1 including the label. I have included a second Y-axis with TST 

results. In the text I have included that a weak correlation between total exposure time and TST 

test results was detected. The two cases with latent tuberculosis have been marked on the figure. 

The index case worked at different day-care and after school care centers from 1-5 days. When 

he worked more than one day at the same place it was always consecutive days, and therefore I 

consider these periods as a continuous exposure. Furthermore, only two latent cases were 

detected. Thus I have not looked on total time periods exposed in relation to risk of being infected, 

as suggested. Se the figure, the figure label and page 6 lines 16-18 in the revised manuscript. 

7) “When the two cases are described it would appear that there was repeat IGRA testing but it is 

not mentioned in the methods sections when/why this would be done nor how many children had 

repeat IGRA testing.”  

Comment 7. Repeat IGRA tests were taken in 6 children. Some had a positive initial IGRA test 

result and in some a second IGRA was taken based on clinical indications. I have included this 

information in the methods section on page 5 lines 9-10 and in the results on page 6 line 5. 

8) “The study found only two LTBI cases but based on points 2 and 3 above if IGRA was only done 

on children with positive TST then is it not possible that cases may have been missed.”  

Comment 8. I do not agree and maintain the sentence in the discussion in relation to this theme. 

In children the sensitivity of both TST and IGRA are limited and therefore latent cases may be 

missed because they will neither be detected by testing nor by clinical manifestations. 

 

Reviewer: 3 

“Comments to the Author 

This manuscript describing the screening program in Norway and how the opportunity has been 

seized to make some interesting observations. Suggestions for improvement are as follows:” 

1) “Page 2. Abstract: In the results section, line 25: Two healthy children.... One of the two children 

were not healthy, having mental and physical disability.” 

Comment 1: I have changed the text in accordance with the comment. See page 2 line 14. 

2) “Page 3. Discrepancy between dates. Line 29 states Mars (should be March) when on line 52 it 

states February.”  

Comment 2: I have changed the text to February on page 3, line 16.  

3) “Page 4. Line 42: TST is performed on the ventral aspect of the forearm.” 

Comment 3: I have changed the text in accordance with the comment. Page 4 line 24. 

4) “Page 5. Line 5. Need to explain the “window period”. How long and what for” 

Comment 4: I have added this information, see page 5 lines 2-3. 

5) “Page 6. Line 29 states that the index case infected two children. Since there is only evidence for 

latent TB, I think a more careful assumption needs to be made.” 

Comment 5: I agree and have deleted this sentence. Page 6 lines 19-20. 

6) “Page 7. Line 18. Sentence starting with: Moreover, because......  Does not make sense.” 

Comment 6: I agree, and have deleted the line in accordance with the suggestion. Page 7. 

7) “Page 8. Line 20. Sentence starting with: Nevertheless, he......  This kind of wording does not 

belong in a medical journal in my view.” 
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Comment 7: I agree and have deleted the sentence. Page 7. 

8) “Page 8. Line 30. Again “window period” needs more defining if not done earlier in manuscript.” 

Comment 8: Window period has now been defined on page 5 lines 2-3. 

9) “Page 8. Line 36. Please explain why “some” with a readable TST <6mm were tested with an 

IGRA and who they were and why they were chosen.” 

Comment 9. In order to increase the chance of detecting infected children it was decided to 

investigate those with a TST induration 4-5 mm with an IGRA test. 5/6 with TST 4-5 mm had an 

IGRA test. Due to very close exposure one boy with TST 3 mm also had an IGRA. This 

information has been included (page 5 lines 7-8 and page 6 lines 4-5). 

10) “Page 8. Line 56. .....those who have been IN particularly close CONTACT WITH the index case.” 

Comment 10. The sentence is deleted in the revised manuscript in accordance with other 

comments from the reviewers. 

11) “Page 9. Text to table 1. Number OF children....  Consider omitting this table.” 

Comment 11: The eradication has been done. I have preferred to keep the table in the revised 

manuscript in order to give an impression of the large number of individuals and day-care/after 

school care centers involved.  

12) “Page 10. Details of the positive TSTs would be interesting. BCG status of these particular 

children?” 

Comment 12: As suggested I have included a line in table 2 with information of BCG status in the 

TST (≥4 mm) positive cases. See table 2. 

13) Perhaps a bit more speculation on pathogenesis of transmission. A dynamic process, strain vs 

host vs environment vs previous microbiological status of host (commensals etc). 

Comment 13. I have included in the discussion a bit more about protection from BCG. See page 

7. 

 

VERSION 2 – REVIEW 

REVIEWER Valtyr S. Thors  
Clinical Fellow ID/Immunology  
University of Bristol, UK  
Bristol Royal Children's Hospital, Bristol, UK 

REVIEW RETURNED 10-Sep-2012 

 

RESULTS & CONCLUSIONS The study is not large enough to answer the question of what the 
exposure time limit should be when a decision is made for screening 
for TB. 

GENERAL COMMENTS This manuscript adds to the published literature on brief and non-
extensive exposure of children to a TB smear-positive individual. 
The authors have taken an opportunity given to report the exposure 
based on a rather unique registration of contact in several different 
child care facilities.  
The manuscript has been revised adequately.  
I still think that conclusions are hard to make, although there seems 
to be a very low risk of infection, it has to be noted that both children 
diagnoses with LTB had <12 hours of exposure which rather implies 
that other factors than time might be more important.  
Lastly, The sentence on P8L24, starting with "Nevertheless, he 
seemed....." is poorly worded and should be put in a more scientific 
language.   

 

 

 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2012-001816 on 6 N

ovem
ber 2012. D

ow
nloaded from

 

http://bmjopen.bmj.com/


VERSION 2 – AUTHOR RESPONSE 

1. The reviewer do have a point. The fact that both children with latent tuberculosis had less than 12 

hours exposure, may suggest that other factors than exposure time was more important. I have 

included on page 8 lines 3-5: “Indeed, the fact that both children with latent tuberculosis had less than 

12 hours exposure implies that others factors than exposure time might be more important.”  

2. I agree and have deleted this sentence. 
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