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VERSION 1 - REVIEW 

REVIEWER Tamara Wygnanski-Jaffe 
Goldschleger Eye Isnstitute  
Sheba Medical Center  
Tel Hashomer  
Israel 

REVIEW RETURNED 22-Jun-2015 

 

GENERAL COMMENTS This study does not address a new topic, all of details including 
correlation of cyclopentolate with weight and age are well known. All 
side effects are well knlown and there is also a coorelation to the 
percentage of cyclopentolate administered.  
While cylopentolate administered once and tropicamide is sufficient 
for certain patients, those with refractive errors and srtabismis may 
even need a higher dose than two administrations of cyclopentolate, 
and although we know that increasing adminstration of cylopentolate 
is associated with more side effets, we also know that many kids cry 
when receiving drops, and this washes out the drops, this was also 
not addressed in this study.  
Finally the reference list is insufficient there are many more studies 
published on this topic.  
This type of study does require randomization. 

 

REVIEWER J.W. Pott 
Dept. of Ophthalmology  
UMCG, Groningen  
the Netherlands 

REVIEW RETURNED 28-Jun-2015 

 

GENERAL COMMENTS This study reports on the side effects of cyclopentolate eye drops, 
often used for cycloplegia in young children. This is a subject not 
often addressed in studies and this study gives valuable additional 
data to literature. The authors are to be praised for their effort, and 
clearly have put a lot of effort in analysing their data. For these 
reasons I believe that this study deserves the chance to be 
published.  
However I have some concerns regarding this study, which should 
be addressed by the authors, before publication can be 
recommended.  
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Major concerns:  
- It is stated that the study design was presented to the Dutch central 
committee on research involving human beings and that no approval 
was needed to perform this study. However in this prospective 
designed study, medication is given to young children with a risk of 
adverse events. Furthermore physical measurements of children are 
performed (weight and height) which are not necessary for regular 
ophthalmological examination. These measurements are made by 
making the parents believe that they are done for another reason 
then this study. At no point it is clear that the parents have a choice 
to have their child participate in this study or not. Do the authors 
have a written statement from the ethical committee that no approval 
of the study design and no prior informed consent were needed to 
perform this study?  
 
- The authors come to the conclusion that administrating 
cyclopentolate twice to young children should be done in hospitals 
with facilities to monitor vital functions. However the authors give no 
clear explanation why they give cyclopentolate twice for objective 
measurements of refraction. Are clinical outcome of visual 
development or strabismus management significantly better with this 
regime? Clearly they authors were aware of the side effects of a 
double dose of cyclopentolate, as stated in the introduction. So there 
must be a significant clinical advantage to use this regime. However, 
this is not explained.  
 
- The authors use the term dose response curve throughout the 
manuscript. However, scientifically this is not the right term here. 
They are comparing two different regime of drop administration.  
 
- Although English is not my native language, the English used in the 
manuscript is not up to the level needed fort this journal. My advice 
would be to have the manuscript edited by a native speaker.  
 
Specific comments:  
 
Abstract page 2  
Line 4; BMI: expand  
Line 17: OR: expand  
 
Strength and limitation of the study  
Line 49: “ we encourage …” this is a recommendation not a 
strength/limitation of study  
 
Introduction page 3  
Line4: “ Refractive errors ….” Better to start with: In children, 
refractive errors…  
Line7: “Objective refraction can only be obtained in the absence of 
accommodation. Paralysis of accommodation, i.e. inhibition of the 
ciliary muscle, is achieved with anticholinergic eye drops. “ Why not 
simpler: Objective refraction can only be obtained with cycloplegia 
through anticholinergic eye drops”  
Line10: “Cyclopentolate 1% and cyclopentolate 1% combined with 
tropicamide 1% are commonly used anticholinergic eye drops for 
objective refraction in the pediatric population. “ Is cyclopentolate 1% 
combined with tropicamide 1% one drop containing two active 
ingredients or does it refer to a protocol using two separate drops. 
Confusing  
Line 12: “The use of anticholinergic eye drops is generally 
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considered to be safe.” Are the authors referring to children 
specifically? Then state.  
Line 17: “The adverse reactions often include the central nervous 
system (CNS), but subside within 2-6 hours with no permanent 
sequelae.” At this point it would be informative to indicate what these 
CNS adverse reaction are.  
Line 32: “In young children about 5 to 9% need objective refraction 
because of failure in vision screenings programs or refractive 
errors.” Language: How do you know these children have refractive 
errors if you haven’t done an objective refraction? You suspect a 
refractive error because of subnormal vision or accommodative 
strabismus for example.  
Line 35: the measurement of objective refraction : should be the 
objective measurement of refraction  
Line 39: “ In our clinic…” Please specify, this is the first time you 
mention your clinic. Is it a hospital, health care centre etc.?  
Line39: “In our clinic with an ethnically diverse population we use 
routinely either a double dose of cyclopentolate 1% (C+C) or 
cyclopentolate 1% combined with tropicamide 1% (C+T). Is there 
any literature data that support the use of this regime to achieve 
cycloplegia? Are two drops of cyclopentolate better then one drop?  
Line 44: “ Both suggest…” What are the authors referring to? A 
correlation with age and BMI? Then I don’t understand “ both” . If 
they are referring to the regime, then it is not “both”.  
Line 49: “A secondary aim was to investigate whether age and/or 
BMI are associated with adverse reactions. “ I think the authors 
mean: the frequency of adverse reactions due to drops are 
correlated with age or BMI  
Methods page 4  
Line 4: The authors state that this is a prospective observational 
study. However the side effects of two different regimes of 
cycloplegic eye drops are compared. Is this not an interventional 
study?  
Line 11: I don’t understand the rational of the lower limit of three 
years. Weight and length can be measured in younger children, and 
because this study compares adverse reactions between two 
different regimes, wake/sleep patterns would have comparable 
effect for both regime groups.  
Line 37: how was the decision made as to use no drops, C+C or 
C+T?  
Line 42: the parents were asked: did you note anything different 
following the eye drops? Did the examiner specify any possible 
adverse reactions, when asking that question? Was that question 
ever asked by the parents? If not, how were the examiners sure that 
any adverse reaction was registered and not missed?  
Line 44: where = were?  
Line 44: what were the criteria used to separate sever-moderate 
drowsiness and mild drowsiness - apathy?  
Line 47: what criteria were used to separate central and peripheral 
(side effects, I presume)  
Line 54: “ the length and weight measurement were introduced as 
being part of a departmental pediatric population survey”. This 
means that the parents of the children were unaware of the fact that 
the children were part of a prospective (interventional?) 
observational study. Is this ethical?  
Page 5: “A difference of 2% in reported adverse reactions was 
considered clinically significant” : on what ground?  
Results:  
Figure 1: Here I can see that 1 child was excluded because of no 
parental consent. Was parental consent asked for every child that 
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was included in the study? Written consent?  
Page 6:  
Line 36: 42/408=10.3% 22/504=4.4%  
Line 39: severe drowsiness: probably the authors mean: severe to 
moderate drowsiness  
Line 44: Extreme excitation: this is a new classification not 
mentioned in the methods.  
Page 8  
Line 4: “Low BMI was more strongly associated with adverse 
reactions in C+C than in C+T (table 3).” Please help the reader as to 
how the authors came to that conclusion.  
Line 6: “Only in C+C younger age was associated with a statistically 
significantly increased risk (table 3). Risk of what?  
Line 8: “A borderline value however was present in C+T (p=0.06; 
crude OR 95% CI 0.95-6.6). “ Please make clear what you mean by 
borderline  
Page 9:  
Line 26: “The apparent dose response relationship was explored in 
more detail.” When I think of a dose response relationship I see a 
relation between (adverse) effect and increasing dose of a medicine. 
Here the authors compare the effects of two regimes. Of course the 
dose of cyclopentolate is different between he two groups, but what 
is the effect of addition of tropicamide? Purely theoretically the lower 
frequency of adverse events in the C + T group could be because of 
a protective effect of tropicamide. The point here is that you can’t 
say that you measure a dose effect relationship.  
Page 10:  
Line 30:” This study showed that mild adverse reactions following 
cycloplegic eye drops are common in children.” Is severe to 
moderate drowsiness now classified as a mild adverse reaction? 
That is confusing.  
Line 35: again the use of dose dependent increase is scientifically 
not right, because the authors compare two different regimes (see 
above). This terminology is used throughout the discussion and 
should be adjusted.  
Page 11:  
Line 8: the percentages given here should be adjusted (see above)  
Line 36: the term toxicity should be avoided here, because 
scientifically it is used in relation to a dose response curve, which is 
not examined in this study.  
Page 12:  
Line 28: “ All accompanying adults….. until we were not contacted” 
These are results of the study and mentioned in that section  
Line 56: “Both presence and severity of adverse reactions increased 
in low BMI, in young age, and in repeated installation of 
cyclopentolate 1%. “ language: are is missing?  
Page 13:” When a double dose of cyclopentolate 1% is necessary in 
young and/or low BMI subjects, the objective refraction should be 
performed in a hospital setting.” This statements needs more 
specification: what age and what BMI limits do the authors advise? 
And on what grounds should these examinations be performed in a 
hospital? Was there any child in this study who needed care, which 
could only be given in a hospital setting? 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Name reviewer: Tamara Wygnanski-Jaffe  

Institution and Country Goldschleger Eye Isnstitute  
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Sheba Medical Center  

Tel Hashomer, Israel  

Please state any competing interests or state ‘None declared’: No competing interests to decalre  

 

Dear reviewer  

We thank you for your comments on our manuscript.  

 

Please leave your comments for the authors below  

This study does not address a new topic, all of details including correlation of cyclopentolate with 

weight and age are well known. All side effects are well knlown and there is also a coorelation to the 

percentage of cyclopentolate administered.  

o The adverse effects in our survey are indeed well known. Also a relationship between adverse 

reactions with both concentration of cyclopentolate (e.g. 0.5%, 1% and 2%), and frequency of 

administration in cyclopentolate is known. Textbooks on ophthalmic pharmacology and paediatric 

ophthalmology mention this relation and also the increased risk for young children.1-3 There are quite 

a few case reports on serious CNS adverse reactions after cyclopentolate.4,5 However the actual 

percentages of adverse reactions have not been investigated in depth. We observed a lack of 

information about the frequency of specific adverse reaction. The strength and novelty of this survey 

is that we determined the (spontaneously reported) adverse reactions in a large cohort of both young 

and older children. We established the expected relation with frequency of cyclopentolate and young 

age. The relation with low body mass index is perhaps obvious but was to our best knowledge never 

investigated or described. Totally new is the finding of adverse reaction increase in early puberty. 

Especially low BMI subjects in early puberty are at risk for adverse reactions.  

 

1Bartlett JD and Jaanus SD. Clinical Ocular Pharmacology. 2nd edn. Boston: Butterworth-

Heinemann, 2013  

2Mahmood I. Pediatric Pharmacology and Pharmacokenetics. Rockville: Pine House Publishers; 

2008  

3Hopkins G and Pearson R (eds). Ophthalmic Drugs: Diagnostic and Therapeutic Uses. Philadelphia, 

PA: Elsevier 2007  

4Cyclopentolate: Adcock, 1971; Awan, 1976; Bauer et al, 1973; Baysal et al, 2006; Bederli et al, 

2012, Beswick, 1962; Bhatia et al, 2000; Binkhorst et al, 1963; Büyükcam et al, 2012; Calisaneller et 

al, 2008; Demayo and Reidenberg, 2004; Derinoz et al, 2012; Elibol et al, 1997; Fitzgerald et al, 1990; 

Jimenez-Jimenez et al, 2006; Jones and Hodges, 1991; Kellner and Esser, 1989; Kennerdell and 

Esser, 1989; Kishore et al, 2007 Khurana et al, 1988; Kortabarria et al, 1990; Lim et al, 2003; Lyndon 

and Hodes, 1991; Mark, 1963; Mirshahi, 2003; Mwanza, 1999; Praeger and Miller, 1964; Raajeev et 

al, 2010; Rajappa et al, 2014; Shihab, 1980; Simcoe, 1962; Simister, 1963; Tayman et al, 2010; 

Tripathi and Mondal, 1990; Wong et al, 2013.  

5Tropicamide: Brunner et al, 1998; Wahl, 1969.  

 

While cylopentolate administered once and tropicamide is sufficient for certain patients, those with 

refractive errors and srtabismis may even need a higher dose than two administrations of 

cyclopentolate,  

o The reviewer makes an important comment. Indeed administration of more than two doses of 

cyclopentolate might be required in some cases. The goal of this study was to investigate the present 

cycloplegic regimes. Thus this was a purely observational study in which no alterations were made in 

standard procedures. This survey does not address the reason for the choice nor the effectiveness of 

the routinely used cycloplegic regime. However both regimes are commonly used worldwide.1,2 The 

results of this study can be extrapolated in this situation; the risk for adverse reactions is expected to 

be increased.  

o We realize the incompleteness of details on this matter. The first paragraph of the introduction is 

extended with background information on the choice of cycloplegic regime (page 3, lines 6 to 8). The 
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third paragraph is extended with more detailed information on the aim of this survey (page 4, lines 9 

and 10).  

 

1Bartlett JD and Jaanus SD. Clinical Ocular Pharmacology. 2nd edn. Boston: Butterworth-

Heinemann, 2013  

2Hopkins G and Pearson R (eds). Ophthalmic Drugs: Diagnostic and Therapeutic Uses. Philadelphia, 

PA: Elsevier 2007  

 

   

- and although we know that increasing adminstration of cylopentolate is associated with more side 

effets, we also know that many kids cry when receiving drops, and this washes out the drops, this was 

also not addressed in this study.  

o Indeed children may cry after receiving drops. The active compound is diluted and fluid (tears with 

drops) is drained away to the nasophyrynx and some fluid will flow on the cheeks. The richly 

vasculated nasopharynx will absorb the active compound. There are more variables which influence 

the amount of active compound a subjects might receive, such as firmly squeezing the eyelids and 

thereby reducing the amount of active compound. We did not take these variables into account. 

However in both interventions the amount of crying and squeezing between subjects are expected to 

be statistically similar.  

o The reviewer makes an important comment. We addressed this issue in the study limitations of the 

revised manuscript (page 13, point 5 of study limitations).  

 

Finally the reference list is insufficient, there are many more studies published on this topic.  

o We understand the feedback of the reviewer. We do agree that there are many more reports on 

adverse reactions published. Many them concern severe adverse reactions (see comment one 

addressed up here). We studied many small to very large efficacy studies. In the very large studies 

we could not discover frequencies or specifications on adverse reactions. We found however a 

number of very small studies. By example; a study of Khurana et al1 in which twenty 6 to 15 year old 

subjects received 2 doses of cyclopentolate 0.5%. In this study one subject; e.g. 5%, suffered from an 

adverse reaction. A second study with 20 subjects reports of 3 subjects; e.g. 15%, with adverse 

reactions after one dose cyclopentolate 1%.2 In small sample sized studies the impact of even one 

adverse reaction is very large. Statistically one cannot extrapolate these findings to the general 

paediatric population.3 Therefore these very small studies were not mentioned.  

o We adjusted the second paragraph of the “Introduction”; lines 2 to 4 and lines 9 to 11.  

 

1Khurana, A.K. et al. Status of cyclopentolate as a cycloplegic in children: A comparison with atropine 

and homatropine. Acta Ophthalmologica 1988; 66:721- 24 2Egashira, S.M. et al. Comparison of 

cyclopentolate versus tropicamide cycloplegia in children. Optometry and Vision Science 1993; 

70(12):1029- 36 3Lessing C, Schmitz A, Albers B, et al. Impact of sample size on variation of adverse 

events and preventable adverse events: systemic review on epidemiology and contributing factors. 

Qual Saf Health Care 2010;19:e24 doi:10.1136/qshc.2008.031435  

 

This type of study does require randomization.  

o A randomised design is preferable in any comparable study. Pseudo randomization however was 

obtained (section study limitation, submitted manuscript). The individual orthoptists of this study had 

their preference for one of the two regimes, and subjects were planned for examination several weeks 

prior by administrative staff who were unaware of the treatment administered regimes. As such, this 

can be considered as pseudo-randomisation.1 In our study the baseline characteristics of both groups 

were equal (table 1, page 7). For purely adverse reactions large observational studies are needed 

and are, if designed well far more appropriate than a randomized trial.2  

 

1 Stel VS, Dekker FW, Zoccali C, et al. Instrumental variable analysis. Nephrol Dial Transplant 2013; 
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28:1694-99. 2Vandenbroucke JP. When are observational studies as credible as randomized trials? 

The Lancet 2004; 363:1728- 31.  

 

Reviewer: 2  

Name reviewer: J.W. Pott  

Institution and Country Dept. of Ophthalmology  

UMCG, Groningen, the Netherlands  

Please state any competing interests or state ‘None declared’: None declared  

 

Please leave your comments for the authors below  

This study reports on the side effects of cyclopentolate eye drops, often used for cycloplegia in young 

children. This is a subject not often addressed in studies and this study gives valuable additional data 

to literature. The authors are to be praised for their effort, and clearly have put a lot of effort in 

analysing their data. For these reasons I believe that this study deserves the chance to be published. 

However I have some concerns regarding this study, which should be addressed by the authors, 

before publication can be recommended.  

   

Major concerns:  

- It is stated that the study design was presented to the Dutch central committee on research involving 

human beings and that no approval was needed to perform this study. However in this prospective 

designed study, medication is given to young children with a risk of adverse events. Furthermore 

physical measurements of children are performed (weight and height) which are not necessary for 

regular ophthalmological examination. These measurements are made by making the parents believe 

that they are done for another reason then this study. At no point it is clear that the parents have a 

choice to have their child participate in this study or not. Do the authors have a written statement from 

the ethical committee that no approval of the study design and no prior informed consent were 

needed to perform this study?  

We thank the reviewer for his thorough feedback and comments on our manuscript. We also thank 

you for him for the questions concerning the ethical aspects of our study. Ethical issues should be 

clear and indisputable.  

 

In our clinic we use routinely 2 different protocols for cycloplegic eye drops for assessment of 

refractive error in children (page 3 submitted manuscript). This survey did not alter the treatment of 

subjects. Appointments for examinations of the total cohort were made in the usual manner (page 12 

submitted manuscript). Our orthoptists were not restricted in their choice of treatment in any way. 

Treatment was given according to the standard protocol of the examining orthoptist (page 4 submitted 

manuscript). No change in risk for adverse reactions was therefore present. Parents and children 

were asked if they would participate in a survey where length and weight measurements are 

performed to establish the need for development of new guidelines for the examination of children in 

ophthalmic practice. Both oral explanation and measurements were done upon arrival at our 

department. Oral consent was obtained from all parents (and children) before the measurement of 

length and weight. Subjects (both parents and children) were free to refuse measurements.  

 

o The reviewer makes an important point. The former was not admitted in the manuscript. 

Modification of the methods section clarified the course of consent (page 4, Methods,line 9 and 10; 

procedures, line 1 to 4).  

 

At the moment of construction of the design of the study (2008) the necessity of ethical 

review/approval was assessed following the decision tree of the Dutch Central Committee on 

Research Involving Human Subjects (CCMO, The Hague) and also confirmed in two telephone 

conversations with the CCMO (M.D.M; Monique, Al, PhD, senior associate scientific research CCMO). 

Length and weight measurements were considered not to an inconvenience or burden to the children 
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and were also not considered to be interventions by the CCMO. Furthermore there were no 

modifications to standard departmental protocol of treatment in any way. Thus this was a purely 

observational study where no alterations were made in standard procedures, apart from weight and 

length measurements. There was no change in risk for adverse reactions. The Medical Research 

Involving Human Subjects Act did not apply to this study according to the CCMO. No ethical 

review/approval was necessary. A written statement by is provided.  

Conclusions:  

1. Observational survey with weight and length measurements as only addition to regular visit  

2. This survey did not alter treatment of subjects.  

3. There was no different risk for adverse reactions in the subjects.  

4. Parent(s)/guardian(s) and children were completely free to refuse the measurements e.g. 

participation  

5. Weight and length measurements were considered to be a only a small burden/inconvenience for 

the subjects.  

6. In agreement with the CCMO no ethical review/approval was necessary  

7. Oral consent of both parent(s)/guardian(s) and children was sufficient  

 

 

The presence of a written statement is added to the section “Ethical approval” on page 15.  

 

We hope this sufficiently answers the questions raised on the ethical aspect of our survey.  

 

 

- The authors come to the conclusion that administrating cyclopentolate twice to young children 

should be done in hospitals with facilities to monitor vital functions. However the authors give no clear 

explanation why they give cyclopentolate twice for objective measurements of refraction. Are clinical 

outcome of visual development or strabismus management significantly better with this regime? 

Clearly they authors were aware of the side effects of a double dose of cyclopentolate, as stated in 

the introduction. So there must be a significant clinical advantage to use this regime. However, this is 

not explained.  

o The reviewer makes an important comment. The goal of this study was to investigate the present 

cycloplegic regimes. Thus this was a purely observational study in which no alterations were made in 

standard procedures. This survey does not address the reason for the choice nor the effectiveness of 

the routinely used cycloplegic regime. However both regimes are commonly used worldwide.1,2  

o We acknowledge the incompleteness of details on this matter. The first paragraph of the 

introduction is extended with background information on the choice of cycloplegic regime (page 3, 

Introduction, first paragraph; lines 5 to 7). The third paragraph is extended with more detailed 

information on the aim of this survey (page 4, lines 9 and 10).  

1Bartlett JD and Jaanus SD. Clinical Ocular Pharmacology. 2nd edn. Boston: Butterworth-

Heinemann, 2013 2Hopkins G and Pearson R (eds). Ophthalmic Drugs: Diagnostic and Therapeutic 

Uses. Philadelphia, PA: Elsevier 2007  

 

- The authors use the term dose response curve throughout the manuscript. However, scientifically 

this is not the right term here. They are comparing two different regime of drop administration.  

o The reviewer makes an important comment and we understand the feedback of the reviewer. 

Pharmacological causation in our adverse reactions was present.1 As a definition of a dose response 

relation we used following definitions: “The dose response relationship describes the change in effect 

on an organism caused by differing levels of exposure ( doses) to the chemical after a certain 

exposure time.”2 or “A dose response relation is defined as an increased strength of association with 

increased magnitude of exposure.  

o Different levels of exposure e.g. an increased magnitude of exposure is present; 1 versus 2 

cyclopentolate drops; a certain plasma concentration versus doubling of this concentration is present. 
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Therefore we used the term dose response relation. We realize that an actual dose response 

relationship could only be determined with plasma concentrations using intravenous measurements of 

the dose. But this is not feasible in an observational design and more importantly it is to invasive for 

children.  

o Our observed results however provide evidence of a dose response relation, both in descriptive 

analysis and statistical analysis.  

o We acknowledge scientifically incorrect use of the terminology. We removed several sentences in 

the manuscript (original manuscript; page 2, line 26; page 3, line 26; page 9, line 6 and line 8; and 

page 12, line 24-25).  

o We toned down the statements.  

o Page 2 “Strengths and limitations”; bullet 2, “Strong evidence for a dose response relationship is 

provided” is adjusted to “Evidence for a dose response mechanism is provided”.  

o Page 9 original manuscript; Line 6: “The apparent dose response relationship was explored in more 

detail.” is rephrased into “These relations were explored in more detail”.  

o Page 10 original manuscript; “Discussion”, line 3 “Our data suggest a dose dependent increase of 

adverse reactions” is rephrased in “Our data suggest a dose response mechanism” (page 11, line 3).  

o Page 12 original manuscript; “Conclusions and implications….”, line 3-4 “This study shows the 

presence of a strong dose response relationship…”is rephrased in “This study provides evidence for a 

dose response mechanism…”(page 14, “Conclusions and implications…”, line 3-4)  

o In the study limitations of the revised manuscript we explained why the term “a dose response 

mechanism” is used (page 13,”study limitations”, point 1, lines 1 to 6).  

 

1http://www.ete-online.com/content/pdf/1742-7622-2-11.pdf 

2https://en.wikipedia.org/wiki/Dose%E2%80%93response_relationship  

 

- Although English is not my native language, the English used in the manuscript is not up to the level 

needed fort this journal. My advice would be to have the manuscript edited by a native speaker.  

o According to the reviewer’s suggestion, we have invited a native English speaker to edit the 

manuscript. The entire manuscript is edited. We hope that the language of our manuscript now is 

suited for publication.  

 

Specific comments  

Abstract page 2  

Line 4; BMI: expand Expanded. Thereafter BMI is used.  

Line 17: OR: expand Expanded in “Outcome measures”. Thereafter OR is used.  

 

Strength and limitation of the study  

Line 49: “we encourage…” this is a recommendation not a strength/limitation of study. Adjusted into 

“This study warrants a critical approach to the use of cyclopentolate 1% in specific pediatric 

populations and adjustment of guidelines and documentation”  

Introduction page 3  

Line4: “ Refractive errors ….” Better to start with: In children, refractive errors… The suggestion of the 

reviewer followed.  

Line7: “Objective refraction can only be obtained in the absence of accommodation. Paralysis of 

accommodation, i.e. inhibition of the ciliary muscle, is achieved with anticholinergic eye drops. “ Why 

not simpler: Objective refraction can only be obtained with cycloplegia through anticholinergic eye 

drops” The suggestion of the reviewer is followed.  

Line10: “Cyclopentolate 1% and cyclopentolate 1% combined with tropicamide 1% are commonly 

used anticholinergic eye drops for objective refraction in the pediatric population. “ Is cyclopentolate 

1% combined with tropicamide 1% one drop containing two active ingredients or does it refer to a 

protocol using two separate drops. Confusing. Sentence removed due to adjustment of introduction. 

Similar sentence the third paragraph of the introduction rephrased; page 4, line 4 and 5: “either a 
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double dose of cyclopentolate 1% (C+C) or one dose of cyclopentolate 1% followed by one dose of 

tropicamide 1% (C+T)”.  

Line 12: “The use of anticholinergic eye drops is generally considered to be safe.” Are the authors 

referring to children specifically? Then state. Yes, we refer to children specifically. Sentence is 

adjusted.  

Line 17: “The adverse reactions often include the central nervous system (CNS), but subside within 2-

6 hours with no permanent sequelae.” At this point it would be informative to indicate what these CNS 

adverse reaction are. Adjusted. Both peripheral and CNS adverse reactions are admitted (page 3; 

lines 13 to 17).  

Line 32: “In young children about 5 to 9% need objective refraction because of failure in vision 

screenings programs or refractive errors.” Language: How do you know these children have refractive 

errors if you haven’t done an objective refraction? You suspect a refractive error because of 

subnormal vision or accommodative strabismus for example. Adjusted. Sentence rephrased.  

Line 35: the measurement of objective refraction : should be the objective measurement of refraction. 

Adjusted.  

Line 39: “ In our clinic…” Please specify, this is the first time you mention your clinic. Is it a hospital, 

health care centre etc.? Adjusted. Detailed information is given.  

Line39: “In our clinic with an ethnically diverse population we use routinely either a double dose of 

cyclopentolate 1% (C+C) or cyclopentolate 1% combined with tropicamide 1% (C+T). Is there any 

literature data that support the use of this regime to achieve cycloplegia? Are two drops of 

cyclopentolate better then one drop?  

o The reviewer makes an important comment. The goal of this study was to investigate the present 

cycloplegic regimes. Thus this was a purely observational study in which no alterations were made in 

standard procedures. This survey does not address the reason for the choice nor the effectiveness of 

the routinely used cycloplegic regime. However both regimes are commonly used worldwide.1,2  

o We realize the incompleteness of details on this matter. The first paragraph of the introduction is 

extended with background information on the choice of cycloplegic regime (page 3, Introduction, first 

paragraph, lines 5 to 7). The third paragraph is extended with more detailed information on the aim of 

this survey (page 4, lines 9 and 10).  

 

1Bartlett JD and Jaanus SD. Clinical Ocular Pharmacology. 2nd edn. Boston: Butterworth-

Heinemann, 2013 2Hopkins G and Pearson R (eds). Ophthalmic Drugs: Diagnostic and Therapeutic 

Uses. Philadelphia, PA: Elsevier 2007  

 

Line 44: “ Both suggest…” What are the authors referring to? A correlation with age and BMI? Then I 

don’t understand “ both” . If they are referring to the regime, then it is not “both”. Sentence is removed.  

Line 49: “A secondary aim was to investigate whether age and/or BMI are associated with adverse 

reactions. “ I think the authors mean: the frequency of adverse reactions due to drops are correlated 

with age or BMI. The sentence is adjusted.  

 

Methods page 4  

Line 4: The authors state that this is a prospective observational study. However the side effects of 

two different regimes of cycloplegic eye drops are compared. Is this not an interventional study?  

o For the answer to this question enclosed the definitions of both study designs.  

o “Observational studies are those where the investigator is not imposing interventions upon study 

participants, but instead observing natural relationships between factors and outcomes. Prospective 

cohort studies involve identifying study participants based on their exposure status and following them 

through time to identify which participants develop the outcome(s) of interest. Prospective cohort 

studies are considered the gold standard of observational research. These studies begin with a cross-

sectional study to categorize exposure and identify cases at baseline.”1  

o “Interventional studies are those where the researcher intercedes as part of the study design and 

where the researcher intervenes at some point throughout the study.”1  
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1Thiese MS. Observational and interventional study design types; an overview. Biochemia Medica 

2014;24(2):199-210. http://dx.doi.org/10.11613/BM.2014.022 Accessed 9th July 2015  

 

o In our clinic we use routinely 2 different protocols for cycloplegic eye drops for refractive 

assessment in children (page 3 submitted manuscript). This survey did not make any changes in 

treatment of subjects. Appointments for examinations of the total cohort were made in the usual 

manner (page 12 submitted manuscript). Our orthoptists were not restricted in their choice of 

treatment in any way. Treatment was given according to standard protocol of the examining orthoptist 

(page 4 submitted manuscript). Thus this was pure observational study where no alterations were 

made in standard procedures, apart from weight and length measurements.  

 

Line 11: I don’t understand the rational of the lower limit of three years. Weight and length can be 

measured in younger children, and because this study compares adverse reactions between two 

different regimes, wake/sleep patterns would have comparable effect for both regime groups.  

o Anticholinergic CNS adverse reactions include; psychotic reactions and behavioural disturbances, 

ataxia, incoherent speech, restlessness, hallucinations, hyperactivity or drowsiness, seizures, 

disorientations as to time and place and failure to recognize people. Peripheral anticholinergic 

adverse reactions include; urinary retention, diminished gastrointestinal motility, tachycardia, 

hyperpyrexia, vasodilation, skin rash, decreased secretion in salivary and sweat glands, pharynx, 

bronchi and nasal passages (Introduction revised manuscript, page 3, first paragraph, lines 12-16)  

o Weight and length can be measured in younger children. This is somewhat more troublesome and 

might be slight more burden to them. Behavioral changes, hyperactivity, drowsiness and red 

cheeks/face because of interference with wake/sleep patterns of the very young child would indeed 

have comparable effects in both cycloplegic regimes. The reason for exclusion of the very young 

subjects is simply because we want to investigate purely the effects of the anticholinergic regime, and 

eliminated in this way additional reports of reactions being a result of sleep deprivation. Using the 

lower limit of three years ensured in our opinion adverse reaction rates which reflect “ being a result of 

the inventions” as purely as possible. Adverse reaction rates in both individual regimes were expected 

to be influenced to a high degree if we would have included these very young subjects.  

Line 37: how was the decision made as to use no drops, C+C or C+T?  

o The decision was made by the examining orthoptist. Treatment was given according to standard 

protocol (page 4 submitted manuscript). Depending on complaints, visual acuity, ocular alignment 

changes and/or eye colour, eye drops were given to enable objective refractive assessment. The 

examining orthoptist used her individual choice of treatment.  

Line 42: the parents were asked: did you note anything different following the eye drops? Did the 

examiner specify any possible adverse reactions, when asking that question? Was that question ever 

asked by the parents? If not, how were the examiners sure that any adverse reaction was registered 

and not missed?  

o The examining orthoptist did not specify any possible adverse reaction. The aim of this survey was 

to record spontaneously reported adverse reactions. To the best of our knowledge this question was 

not asked. We cannot be sure that some adverse reactions were missed. However missed reactions 

must be a very mild ones and most likely not have troubled the subject in any way.  

Line 44: where = were? Adjusted  

Line 44: what were the criteria used to separate sever-moderate drowsiness and mild drowsiness - 

apathy?  

o The criteria used were the reports of the parents. If “very drowsy/quite drowsy/really drowsy” was 

reported allocation to severe-moderate was made. If “a bit/slight/somewhat drowsy “or “apathy, 

lethargic, very silent and just sitting and doing nothing/did not react” was reported allocation to mild 

drowsiness-apathy was made.  

Line 47: what criteria were used to separate central and peripheral (side effects, I presume)  

o Anticholinergic CNS adverse reactions include; psychotic reactions and behavioural disturbances, 
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ataxia, incoherent speech, restlessness, hallucinations, hyperactivity or drowsiness, seizures, 

disorientations as to time and place and failure to recognize people. Peripheral anticholinergic 

adverse reactions include; urinary retention, diminished gastrointestinal motility, tachycardia, 

hyperpyrexia, vasodilation, skin rash, decreased secretion in salivary and sweat glands, pharynx, 

bronchi and nasal passages (page 3, Introduction, revised manuscript)  

o The reported adverse reactions were classified according to the list above. We adjusted the 

methods section (page 5, line 13).  

Line 54: “ the length and weight measurement were introduced as being part of a departmental 

pediatric population survey”. This means that the parents of the children were unaware of the fact that 

the children were part of a prospective (interventional?) observational study. Is this ethical?  

o The parents and children were aware of participation in an observational survey. The sentence is 

adjusted. Instead of “the length and weight measurements were introduced as being part of a 

departmental pediatric population survey for development of medicinal prescription guidelines” written 

is “The parents and children were asked if they would participate in a survey where length and weight 

measurements would be recorded to establish if there was the need to develop new departmental 

guidelines for the eye examination of children” in the revised manuscript.  

Page 5: “A difference of 2% in reported adverse reactions was considered clinically significant” : on 

what ground?  

O “Clinical significance refers to the practical or applied value or importance of the effect of an 

intervention-that is, whether the intervention makes a real (e.g., genuine, palpable, practical, 

noticeable) difference in everyday life to the clients or to others with whom the clients interact.”1  

o A difference of > 2 subjects out of 100 was in our opinion a clinical significant difference and justify 

a, instead of just a routinely use of a certain regime, careful consideration of use of cycloplegics e.g. 

regime for every individual subject.  

 

1Kazdin AE. The Meanings and Measurement of Clinical Significance Journal of Consulting and 

Clinical Psychology. American Psychological Association June 1999 Vol. 67, No. 3, 332-339  

 

Results:  

Figure 1: Here I can see that 1 child was excluded because of no parental consent. Was parental 

consent asked for every child that was included in the study? Written consent?  

Parents and children were asked if they would participate in a survey where length and weight 

measurements are performed to establish the need for development of new guidelines for the 

examination of children in ophthalmic practice. Both oral explanation and measurements were done 

upon arrival at our department. The necessity for a written consent was not applicable (see major 

concerns; reply on ethical aspects). Oral consent was obtained from all parents (and children) before 

the measurement of length and weight. Subjects (both parents and children) were free to refuse 

measurements.  

 

Page 6: Line 36: 42/408=10.3% 22/504=4.4%  

o Intervention C+C 42 adverse reaction; 42/408=10.29=10.3% Adjusted in entire manuscript  

o Intervention C+T written was 22/504=4.8%. Correct is 24/504=4.8% Adjusted.  

 

Line 39: severe drowsiness: probably the authors mean: severe to moderate drowsiness. Correct. 

Adjusted  

Line 44: Extreme excitation: this is a new classification not mentioned in the methods. Adjusted; 

excitation instead of extreme excitation.  

Page 8  

Line 4: “Low BMI was more strongly associated with adverse reactions in C+C than in C+T (table 3).” 

Please help the reader as to how the authors came to that conclusion. We rephrased this sentence. 

Sentence is changed in “In both interventions low BMI subjects had a statistically highly significantly 

increased risk for adverse reactions, however the odds ratio for adverse reactions was significantly 
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higher in C+C compared to C+T (table 3) (page 9, line 2 to 4).  

Line 6: “Only in C+C younger age was associated with a statistically significantly increased risk (table 

3). Risk of what? Risk of adverse reactions; Adjusted.  

Line 8: “A borderline value however was present in C+T (p=0.06; crude OR 95% CI 0.95-6.6). “ 

Please make clear what you mean by borderline. Sentence is rephrased in “A borderline significance; 

p=0.06 instead of p<0.05, however was present in C+T.”  

 

Page 9:  

Line 26: “The apparent dose response relationship was explored in more detail.” When I think of a 

dose response relationship I see a relation between (adverse) effect and increasing dose of a 

medicine. Here the authors compare the effects of two regimes. Of course the dose of cyclopentolate 

is different between the two groups, but what is the effect of addition of tropicamide? Purely 

theoretically the lower frequency of adverse events in the C + T group could be because of a 

protective effect of tropicamide. The point here is that you can’t say that you measure a dose effect 

relationship.  

o The reviewer makes an important comment and we understand the feedback of the reviewer. See 

also major concerns; reply on dose response relationship.  

o Large surveys reports absence of adverse reactions in tropicamide (Introduction, page 3, 2nd 

paragraph, line 3-4).  

o Unlike milder reactions are serious adverse reactions well documented. An extended literature 

search covering the last 53 years showed 36 case reports of seriously adverse reactions for 

cyclopentolate1 and 2 case for tropicamide2. With regard to cyclopentolate 35 cases concerned 

children. With regard to tropicamide, there was only 1 case. These case reports highlights the impact 

of cyclopentolate and the insignificant impact of tropicamide.  

o Based on the evidence in the literature we feel that we can state that the adverse reactions mainly 

and perhaps even only can be attributed to cyclopentolate.  

o We can discuss this in more extent in the manuscript but this might implicate admitting 38 additional 

references.  

o We understand the remark of the possible theoretically protective effect of tropicamide. It seems 

very unlikely that tropicamide, that acts as a mydriatic and mildly cycloplegic agent, counteracts the 

effect of cyclopentolate. It seems more likely that the omission of a second dose of cyclopentolate, in 

the use of tropicamide as an added drug, results in lower cyclopentolate plasma concentrations and 

thus results in lower adverse reactions rates. Thus in a way tropicamide gives a relative protection to 

adverse reactions.  

o The use of the term dose response relation we addressed earlier in the “major concerns”.  

o We understand the feedback of the reviewer and we removed several statements and reformulated 

several others (see major concerns; reply on dose response relationship).  

 

1Cyclopentolate: Adcock, 1971; Awan, 1976; Bauer et al, 1973; Baysal et al, 2006; Bederli et al, 

2012, Beswick, 1962; Bhatia et al, 2000; Binkhorst et al, 1963; Büyükcam et al, 2012; Calisaneller et 

al, 2008; Demayo and Reidenberg, 2004; Derinoz et al, 2012; Elibol et al, 1997; Fitzgerald et al, 1990; 

Jimenez-Jimenez et al, 2006; Jones and Hodges, 1991; Kellner and Esser, 1989; Kennerdell and 

Esser, 1989; Kishore et al, 2007 Khurana et al, 1988; Kortabarria et al, 1990; Lim et al, 2003; Lyndon 

and Hodes, 1991; Mark, 1963; Mirshahi, 2003; Mwanza, 1999; Praeger and Miller, 1964; Raajeev et 

al, 2010; Rajappa et al, 2014; Shihab, 1980; Simcoe, 1962; Simister, 1963; Tayman et al, 2010; 

Tripathi and Mondal, 1990; Wong et al, 2013.  

 

2Tropicamide: Brunner et al, 1998; Wahl, 1969.  

 

Page 10:  

Line 30:” This study showed that mild adverse reactions following cycloplegic eye drops are common 

in children.” Is severe to moderate drowsiness now classified as a mild adverse reaction? That is 
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confusing.  

o The reviewer makes an important comment and we understand the feedback of the reviewer.  

 

Source: Common Terminology Criteria for Adverse Events (CTCAE); version 4.03; June 14th, 2010, 

U.S. Department of Health and Human Services. National Cancer Institute (NCI) Available from: 

http://evs.nci.nih.gov/ftp1/CTCAE/CTCAE_4.03_2010-06-14_QuickReference_5x7.pdf [accessed July 

08th 2015}  

 

o “The NCI Common Terminology Criteria for Adverse Events is a descriptive terminology which can 

be utilized for Adverse Event (AE) reporting. A grading (severity) scale is provided for each AE term. 

Each CTCAE v4.0 term is a MedDRA (Medical Dictionary for Regulatory Activities) LLT (Lowest Level 

Term; e.g. most specific level).  

System Organ Class, the highest level of the MedDRA hierarchy, is identified by anatomical or 

physiological system, etiology, or purpose (e.g., for this survey nervous system disorders and ). 

CTCAE terms are grouped by MedDRA Primary SOCs. Within each SOC, AEs are listed and 

accompanied by descriptions of severity (Grade). Grade refers to the severity of the AE. The CTCAE 

displays Grades 1 through 5 with unique clinical descriptions of severity for each AE based on this 

general guideline:  

- Grade 1 Mild; asymptomatic or mild symptoms; clinical or diagnostic observations only; intervention 

not indicated.  

- Grade 2 Moderate; minimal, local or noninvasive intervention indicated; limiting age-appropriate 

instrumental activities of daily living.  

- Grade 3 Severe or medically significant but not immediately life-threatening; hospitalization or 

prolongation of hospitalization indicated; disabling; limiting self care activities of daily living.  

- Grade 4 Life-threatening consequences; urgent intervention indicated.  

- Grade 5 Death related to AE.”  

 

o Nose bleeding, red cheeks or face, dizziness, excitation, hyperactivity and/or behavioral problems, 

and mild drowsiness are classified as a grade 1; e.g. mild, adverse reactions. Severe or moderate 

drowsiness (depressed level of consciousness, hypersomnia; page 131 respectively page 134 

CTCAE version 4.03) is classified as a grade 2; e.g. moderate, adverse reaction.  

 

o We realize the incompleteness of details on this matter. Classification according to severity is 

addressed in the discussion (page 11, “Interpretation of findings”, 2nd paragraph, lines 1 to 9)  

 

Line 35: again the use of dose dependent increase is scientifically not right, because the authors 

compare two different regimes (see above). This terminology is used throughout the discussion and 

should be adjusted.  

o The reviewer makes an important comment and we understand the feedback of the reviewer. See 

also major concerns; reply on dose response relationship  

Page 11:  

Line 8: the percentages given here should be adjusted (see above). Adjusted.  

Line 36: the term toxicity should be avoided here, because scientifically it is used in relation to a dose 

response curve, which is not examined in this study. Adjusted. Written is now “impact of”.  

Page 12:  

Line 28: “ All accompanying adults….. until we were not contacted” These are results of the study and 

mentioned in that section.  

o The instruction to contact us is admitted in the Methods section (page 5; line 14-15)  

o We were not contacted is admitted in the Results section (page 7, line 9)  

Line 56: “Both presence and severity of adverse reactions increased in low BMI, in young age, and in 

repeated installation of cyclopentolate 1%. “ language: are is missing? Adjusted.  

Page 13  
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"When a double dose of cyclopentolate 1% is necessary in young and/or low BMI subjects, the 

objective refraction should be performed in a hospital setting.” This statements needs more 

specification: what age and what BMI limits do the authors advise? The sentence is rephrased. Stated 

is now” When a double dose of cyclopentolate 1% is necessary in young and/or low BMI subjects, 

e.g. children up to at least 6 years of age and low BMI subjects of all ages, the objective refraction 

should be performed in a either an hospital setting, or in a location where vital functions can be 

monitored.”  

And on what grounds should these examinations be performed in a hospital?  

o This survey shows once again that cyclopentolate is a potent drug that can cause moderate 

adverse reactions to the CNS in children. For young children and children with a low BMI, the risk of a 

seriously adverse reaction is rare; however the possibility of an occurrence should always be taken 

into consideration.This is admitted in the “conclusions and..”(page 14, line 14 to 17)  

Was there any child in this study who needed care, which could only be given in a hospital setting?  

o None of the children needed care which could be given in a hospital setting. 
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