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VERSION 1 - REVIEW 

REVIEWER Dr Roland Chidi Ibekwe  
Senior Lecturer/ consultant Paediatrician  
Ebonyi State University/ Teaching Hospital  
Abakaliki, Nigeria  
 
I have no competing interest 

REVIEW RETURNED 28/10/2011 

 

REPORTING & ETHICS No clear statement about ethical approval, though this being a 
retrospectively collected data, it may not be a strong limitation. 

GENERAL COMMENTS There was no distinction among the encephalopathies of unknown 
origin between children with febrile and afebrile encphalopathies. 
That distinction is important to determine if these entities were the 
same and followed similar trend.  

 

REVIEWER Rob Forsyth, Newcastle University 

REVIEW RETURNED 05/12/2011 

 

THE STUDY Minor English usage issues:  
 
Use of "apparent" in line 34 page 3 - is that a technical usage, or are 
authors not confident in the data?  
Other minor usage issues (e.g. "un-targeted" lne 24, "guide on" line 
34; "in this set-up" line 42 all page 14)  
Page 8 replace "univariable" with "univariate"  
Sentence line 52 page 13 rather poorly worded, although I know 
what is meant. Meaning of last sentence first paragraph page 14 
(line 14-16) is uclear  
I agree with first sentence top of page 15 as possible explanation for 
reduced risk of death associated with seizures, but meaning of 
second sentence (lines 8-13) is unclear to me  

RESULTS & CONCLUSIONS Authors are reporting an important dataset relating to non traumatic 
coma (NTC) in children in a developing country.  
 
They report a significant secular decline in incidence, drop in % 
malaria positive cases and a marked increase in encephalopathies 
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of unknown cause (both proportion and absolute numbers)  
 
I'm sure authors are correct in attributing the fall in cerebral malaria 
(CM) and acute bacterial meningitis (ABM) numbers to improved 
primary and secondary prevention and falls in malaria transmission 
and/or ABM risk. It's considerably harder to interpret the rise in 
unknown cause cases.  
 
Is this a genuine increase in incidence? Some aspects of the data 
lead me to want a more robust discussion of alternatives, particularly 
possible changes in referral patterns. The chloropleth maps suggest 
important disease-independent determinants (e.g. distance) of 
likelihood of admission (and thus ascertainment). It would be helpful 
to know the location of the satellite hospital on the maps  
 
Has the capacity of the satellite hospital mentioned to manage less 
severe coma changed? (e.g has their ability to manage cerebral 
malaria improved and thus need to refer fallen?)  
 
Children with pre-existing neurological diagnoses (including 
epilepsy) have been excluded: could there be any secular trends 
there?  
 
The CM diagnosis criterion is of course slightly circular ("absence of 
alternative explanation"): secular trends in availability of other 
diagnostic tests?  
 
Authors need to discuss the low rate of HIV testing more robustly 
(i.e. could it vary systematically between aetiology groups, distance 
from hospital or over time)  
 
The unknown aetiology has the highest mortality - are they "sickest" 
(low BCS) on admission? If so again suggests referral patterns 
important: is there a secular trend in willingness to refer in (less 
nihilism?)  
 
Can the authors clarify the denominator for the maps? Per 1000 
hospital admissions or per 1000 population resident at that 
distance? Why is admission risk so low in first quintile (nearest 
hospital) and what's happening in second quintile distance band?  
 
Minor note: the quoted UK NTC rate of 30.8/100,000 cited in 
authors' ref 12 includes all, including relatively "trivial" causes of 
NTC such as intoxication and immediate context of seizure  

 

VERSION 1 – AUTHOR RESPONSE 

R: No clear statement about ethical approval, though this being a retrospectively collected data, it 

may not be a strong limitation.  

 

A: The study was approved by the Kenya Medical Research Institute Ethics Review Committee; SCC 

No. 1249.  

 

R: There was no distinction among the encephalopathies of unknown origin between children with 

febrile and afebrile encephalopathies. That distinction is important to determine if these entities were 

the same and followed similar trend.  

 

A: Five hundred and seventy five children (87%) had a history of fever at admission. Sixty three 
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children (26%) with unknown encephalopathies had a history of fever at admission and 17 of them 

died (27%) compared to 60(34%) who did not have a history of fever (p=0.371). In overall, there is a 

small proportion of children who did not present with a history of fever. Fever in children presenting 

with coma is usually intermittent and absence of raised temperature or a subjective history of fever at 

admission does not negate occurrence of fever during an illness. Our data does not include serial 

temperature measurements after admission. It is likely that routine intervention with anti-pyretics likely 

alters perception or observation of fever during the period of admission.  

 

R: Use of "apparent" in line 34 page 3 - is that a technical usage, or are authors not confident in the 

data?  

 

A: Apparent deleted  

 

R: Other minor usage issues (e.g. "un-targeted" - replaced with unknown lne 24, "guide on" replaced 

with provide guidance line 34; "in this set-up" replaced with setup line 42 all page 14)  

Page 8 replace "univariable" with "univariate"  

 

A: We have used univariable to indicate test of association of one explanatory variable at a time with 

the outcome, with the aim of shortlisting variables for multivariable analysis. Univariate/Multivariate 

analysis is used in reference to the outcomes. We feel that “univariable” is the right term to use 

(Peters 2008; doi: 10.1111/j.1365-3016.2008.00966.x)  

 

R: Sentence line 52 page 13 rather poorly worded, although I know what is meant. Meaning of last 

sentence first paragraph page 14 (line 14-16) is uclear  

 

A: We have revised this sentence.  

 

R: I agree with first sentence top of page 15 as possible explanation for reduced risk of death 

associated with seizures, but meaning of second sentence (lines 8-13) is unclear to me  

 

A: We have deleted this sentence  

 

R: Authors are reporting an important dataset relating to non traumatic coma (NTC) in children in a 

developing country. They report a significant secular decline in incidence, drop in % malaria positive 

cases and a marked increase in encephalopathies of unknown cause (both proportion and absolute 

numbers). I'm sure authors are correct in attributing the fall in cerebral malaria (CM) and acute 

bacterial meningitis (ABM) numbers to improved primary and secondary prevention and falls in 

malaria transmission and/or ABM risk. It's considerably harder to interpret the rise in unknown cause 

cases. Is this a genuine increase in incidence? Some aspects of the data lead me to want a more 

robust discussion of alternatives, particularly possible changes in referral patterns. The chloropleth 

maps suggest important disease-independent determinants (e.g. distance) of likelihood of admission 

(and thus ascertainment). It would be helpful to know the location of the satellite hospital on the 

maps.  

 

A: The chloropleth maps are based on data from a defined demographic surveillance site. At least 

eighty percent of the patients who are admitted to this hospital live in this defined area. The incidence 

is based on the mid-year population of the target age group over the study period, during which the 

census was conducted every 3 months. There is no indication from the census or hospital data of a 

significant change in admissions or hospital catchment over the study period. Children with coma 

seen at the satellite faith based health facility, which is outside the demographic surveillance site, are 

normally referred to our hospital. There was no change in capacity of this facility over the study 

period.We cannot ascertain the number of children who never made it to hospital and died at home. 
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Thus, our incidence data is of minimum incidence and is likely an underestimate of the actual 

incidence.  

 

The chloropleth maps now indicate the position of the smaller satellite faith based hospital, which is 

actually located outside the demographic surveillance site from which data we have calculated our 

incidence.  

 

R: Has the capacity of the satellite hospital mentioned to manage less severe coma changed? (e.g 

has their ability to manage cerebral malaria improved and thus need to refer fallen?). Children with 

pre-existing neurological diagnoses (including epilepsy) have been excluded: could there be any 

secular trends there?  

 

A: Our data is on children with acute encephalopathy. We did not include children with pre-existing 

neurological diagnoses, since this may alter the assessment of coma status, clinical presentation, and 

outcome of acute encephalopathies, and misrepresent the burden of non-traumatic encephalopathies 

of acute onset, mostly attributable to infectious encephalopathies.  

 

R: The CM diagnosis criterion is of course slightly circular ("absence of alternative explanation"): 

secular trends in availability of other diagnostic tests?  

 

A: The CM diagnosis criterion used is the standard according to the WHO definition and is what has 

been used on previous studies on CM.  

 

R: Authors need to discuss the low rate of HIV testing more robustly (i.e. could it vary systematically 

between aetiology groups, distance from hospital or over time).  

 

A: An opt-out policy for HIV testing was implemented between February 2006 and December 2008, 

as indicated in the methods section. There was no difference in diagnosis or death between those 

who were tested and those who were not. Only 12 children tested positive; we feel that this is a very 

small number to warrant further analysis. It is possible that the HIV prevalence among these 

admissions may have been different at the times when HIV testing was not being being done at 

admission (2004 to May 2006), but it is likely to be even less and we do acknowledge the limitation in 

the lack of consistent HIV testing throughout the study period.  

 

 

R: The unknown aetiology has the highest mortality - are they "sickest" (low BCS) on admission? If so 

again suggests referral patterns important: is there a secular trend in willingness to refer in (less 

nihilism?)  

 

A: Children with unknown encephalopathies were more likely to present with hypoxia, features of 

LRTI, severe dehydration, be more deeply comatose at admission and have admission hypokalaemia, 

compared to those in whom an organism had been identified. Their mortality was higher. However, 

there is no reason for referral patterns to change for such patients with time and there is no indication 

that capacity of the satellite hospital reduced with time as to significantly increase the number of 

patients they would need to refer.  

 

R: Can the authors clarify the denominator for the maps? Per 1000 hospital admissions or per 1000 

population resident at that distance? Why is admission risk so low in first quintile (nearest hospital) 

and what's happening in second quintile distance band?  

 

A: We have indicated the calculation of the incidence data in the analysis section of the description of 

methods; “We calculated the minimum annual incidence of coma for children aged nine months to 
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thirteen years by dividing the annual number of children admitted in coma from a defined 

demographic surveillance site (DSS) by the mid-year population of this age group in the surveillance 

area. We also investigated the risk of admission with coma by distance from the hospital among 

children in the DSS.”  

 

The likely explanation for the low incidence of coma in the area nearest the hospital is that this 

population has an easier and more timely access to hospital and are likley to access the facility earlier 

in their illness before deteriorating into coma. We have added this possibility to the discussion.  

 

R: Minor note: the quoted UK NTC rate of 30.8/100,000 cited in authors' ref 12 includes all, including 

relatively "trivial" causes of NTC such as intoxication and immediate context of seizure.  

 

A: Thank you. We have added this point to the discussion.  

 

R: The article deals mainly with malaria and infection. Non traumatic coma has heterogenous 

aetiologies and all has been grouped under unknown. This may be limited by the available resources 

in the country. It would be more appropriate to emphasis the changing trend in Malaria and the 

influence on NTC. There should not be correction of hypoglycaemia before enrolment as this would 

have excluded some conditions e.g. inborn error of metabolism which are important cause of non 

traumatic coma.  

 

A: Our study is on children with acute non-traumatic coma, mostly attributable to infectious 

encephalopathies in our setup. Indeed, some of these patients may have a metabolic 

encephalopathy. Most children who were hypoglycaemic responded to a single dose of glucose 

correction and did not have features of metabolic encephalopathies.It is more likely that an infectious 

aetiology would be the cause of such significant occurrence of acute non-traumatic encephalopathy of 

unknown aetiology among individuals who have previously been well, have had normal growth and 

development.  

 

R: Epileptic patients and children with developmental delay should not be excluded as they have 

higher chance of having other underlyng condition that predispose them to NTC.  

 

A: Our data is on children with acute encephalopathy. Including children with pre-existing neurological 

diagnoses and epilepsy will likely alter our assessment of coma status, clinical presentation, and 

outcome of acute encephalopathies, and misrepresent the burden of non-traumatic encephalopathies 

of acute onset.  

 

R: Features of unknown aetiologies should be illustrated in detail  

A: A table summary of the clinical presentation of unknown encephalopathies is provided in 

supplementary Table 4. Being a retrospective data, we are limited in the detail we can access and 

interpret.  

 

R: The 30 minutes duration of encephalopathy appear to be short. Young children can appear 

"encephalopathic" due to relatively minor illness. A longer duration may be more appropriate.  

 

A: Childhood acute non-traumatic coma in these settings is mostly attributable to infectious 

encephalopathies like cerebral malaria, acute bacterial meningitis and viral encephalitides. These 

infectious encephalopathies have a short clinical course and a significant number of children who die, 

succumb to their illness within the first 24 hours after admission. At presentation to hospital, most 

children have been in coma for a couple of hours (median duration of 3 hours among our 

patients;supplementary table 1) and to allow for 30 minutes after initial assessment and attempt at 

resuscitation is practical.  
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R: I would like to know some information of those children excluded from the study  

A: We have included all the data for all the children who were eligible during the period of interest.  

 

R: The outcome measures are not well illustrated.  

 

A: The main objective of the study was to examine the trend in incidence, aetiology, clinical 

characteristics, mortality and risk factors for death over a period of reported change in malaria 

transmission. The data on neurological sequelae was difficult to extract from the hospital notes.  

 

R: Discussion on encephalopathies of unknown aetiology appears to be slightly "sweeping". It could 

be non infective  

 

A: We agree that the aetiology of unknown encephalopathy may be non-infective. However, guided by 

previous studies in similar setup as referenced in our manuscript, infectious aetiologies form a large 

proportion of the acute cases. It is also more likely that infectious aetiologies would be the cause of 

such significant occurrence of acute non-traumatic childhood coma among individuals who have 

previously been well and have had normal growth and development.  

 

R: The influence of the distance from the hospital is not well discussed. Could there be other reason 

that made distance not significant?  

 

A: Admissions with coma from within the DSS actually significantly increased with distance from the 

hospital, indicating the influence of health facility access on disease severity. Thus, individuals living 

nearer the hospital are more likely to access the hospital earlier in their illnesses before they 

deteriorate into coma. The second distance quintile from the hospital had an unexpectedly greater 

proportion with coma than the third and it is possible that there may be some un-investigated 

epidemiological factors at play to explain this.  

 

All authors approve of the revised manuscript. We will appreciate your consideration.  

 

Yours faithfully,  

 

 

Dr. Samson Gwer,  

On Behalf of all Authors  

VERSION 2 – REVIEW 

REVIEWER Rob Forsyth no conflicts of interest 

REVIEW RETURNED 04/01/2012 

 

GENERAL COMMENTS I still feel slightly unclear about the authors' preferred interpretation 
of their data. My reading of the paper is that they suspect many 
children previously diagnosed as having cerebral malaria on the 
basis of parasitaemia were intact misdiagnosed. This is certainly 
plausible and consistent with the data. If it is the authors' main 
message then I would suggest that the paper's title be changed to 
emphasise this  

 

REVIEWER Associate Professor Dr Chee Piau Wong  
Consultant Paediatrician and Child Neurologist  
Monash University  
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Malaysia / Australia  
 
I have no competing interest 

REVIEW RETURNED 28/01/2012 

 

RESULTS & CONCLUSIONS The revised article flows better. It is still primarily focused on malaria 
and not on non traumatic coma.  
 
It may be more appropriate to use the word coma of unidentified 
aetiology instead of unknown aetiology to reflect the lack of 
resources. The increasing proportion of this is worth discussing. If 
possible the symptoms on admission should be compared with other 
studies on similar condition in more developed countries with better 
resources. A postulation can be be proposed to suggest reason(s) 
for the higher incidence of dehydration, hypoxia and hypokalaemia 
in this group of children. Could untreated severe AGE be the 
reason?  
 
Similarly, it would be useful to discuss some of the effective 
measures that have been taken to reduce the malaria infestation for 
the benefit of other countries in this region.  
 
What is the outcome measure? Death versus survival? 

GENERAL COMMENTS This article is important. I would encourage a more detail future 
research into the outcome of this children in term of disability. 
Similarly, a research into the cost benefit of the various malaria 
reduction measures would be very interesting and important. With 
decreasing contribution from Malaria, the attention should now be 
focused on establishing basic investigation for the unknown / 
unidentified aetiology. The cost benefit of these efforts would be 
important research projects.  

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer 1: I still feel slightly unclear about the authors' preferred interpretation of their data. My 

reading of the paper is that they suspect many children previously diagnosed as having cerebral 

malaria on the basis of parasitaemia were intact misdiagnosed. This is certainly plausible and 

consistent with the data. If it is the authors' main message then I would suggest that the paper's title 

be changed to emphasise this.  

 

We have revised the title to capture the main message in the manuscript as suggested by the 

reviewer.  

 

 

Reviewer 2: It may be more appropriate to use the word coma of unidentified aetiology instead of 

unknown aetiology to reflect the lack of resources.  

 

We have revised the term “coma of unknown aetiology” to “coma of undetermined aetiology”.  

 

Reviewer 2: The increasing proportion of this is worth discussing. If possible the symptoms on 

admission should be compared with other studies on similar condition in more developed countries 

with better resources. A postulation can be be proposed to suggest reason(s) for the higher incidence 

of dehydration, hypoxia and hypokalaemia in this group of children. Could untreated severe AGE be 

the reason?  
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We agree about these possibilities and have added the following text in our discussion as supported 

by the last paragraph in our results section and supplementary table 4.  

 

“Children with coma of undetermined aetiology were more likely to have a history of diarrhoea, severe 

dehydration and features of severe pneumonia, perhaps suggesting gastrointestinal and respiratory 

foci of initial infection. These clinical features are not specific to a particular aetiology but may guide 

diagnostic tests, clinical monitoring and supportive interventions to improve outcome. Children with 

coma of undetermined aetiology were less likely to have a history of fever at presentation compared 

to those with determined aetiology. Even so, a relatively small proportion (26% of children with 

encephalopathy of undetermined aetiology) did not have fever. Fever in children presenting with coma 

is usually intermittent and absence of raised temperature or a subjective history of fever at admission 

does not necessarily mean that there was not any occurrence of fever during the illness. Our data 

does not include serial temperature measurements after admission but even if we had, it is possible 

that routine intervention with anti-pyretics would have altered perception or observation of fever during 

the period of admission. Children with coma of undetermined aetiology were less likely to present with 

seizures at admission compared to those with determined aetiology. Falciparum malaria is known to 

be epileptogenic and this could explain why children with coma of determined aetiology, for which CM 

formed a great proportion, were more likely to have seizures compared to those with coma of 

undetermined aetiology. Initial studies suggested specificity of malarial retinopathy in determining a 

diagnosis of cerebral malaria[4 ,14]. However, recent studies indicating presence of malarial 

retinopathy in non-cerebral severe malaria indicate that this findingis not specific [15]. Determining the 

actual sensitivity and specificity of malarial retinopathy is difficult because the gold standard is brain 

involvement as indicated at autopsy or biopsy which is not practical. Indirect fundoscopy to observe 

for malarial retinopathy is still not routine and was not consistently performed from the outset in our 

study. We demonstrate an increasing number and proportion of children with no malaria parasitaemia 

for whom indirect fundoscopy would not have further clarified the absence of cerebral malaria.”  

 

Reviewer 2: Similarly, it would be useful to discuss some of the effective measures that have been 

taken to reduce the malaria infestation for the benefit of other countries in this region.  

 

We have added the following text into our discussion:  

 

“The change in malaria transmission in rural coastal Kenya is likely due to a number of interventions. 

Increased bed net use and widespread introduction of effective artemisinin-based combination 

antimalarial drugs are some of the specific interventions against malaria that may have impacted on 

malaria transmision. Other factors such as economic development, better housing and environmental 

management of mosquito breeding sites may also have contributed to this decline.”  

 

Reviewer 2: What is the outcome measure? Death versus survival?  

 

This was an observational study intended to examine the aetiology of coma over a period of reported 

change in malaria transmission. No comparison groups or outcomes were pre-identified. Having 

identified the different aetiologies, we have explored differences in clinical presentation and mortality 

in a bid to understand the presentation and outcomes of the different aetiologies.  

 

Reviewer 2: This article is important. I would encourage a more detail future research into the 

outcome of this children in term of disability. Similarly, a research into the cost benefit of the various 

malaria reduction measures would be very interesting and important. With decreasing contribution 

from Malaria, the attention should now be focused on establishing basic investigation for the unknown 

/ unidentified aetiology. The cost benefit of these efforts would be important research projects.  

 

We are definitely keen in conductive prospective studies to better understand the aetiology and 
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outcomes of childhood coma in the face of changing malaria transmission.  

 

We appreciate the feedback and will be grateful for your consideration.  

 

Kind regards  

 

Sam Gwer  

On Behalf of All Co-Authors  
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