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Abstract \
Objective: This study aimed to evaluate the global clinical practice guidelines on fever in children. We also aimed to select a |
guideline with good methodology and reporting quality to provide scientific reference for diagnosis and treatment of fever in children.

Methods: The Chinese and English databases Embase, PubMed, Cochrane library, China National Knowledge Infrastructure,
Wanfang database, clinical guides, and the website of the Department of Public Health Administration were retrieved up to January
2020. The clinical practice guidelines on fever in children were included. The AGREE Il instrument and Reporting ltems for Practice
Guidelines in Healthcare statement were used to evaluate the methodology and reporting quality of the guidelines.

Results: Eight clinical guidelines for fever in children were included. Methodological quality assessment showed that the
recommendation level of ISP, South Africa, National Institute for Health and Care Excellence, China, and American College of
Emergency Physicians were grade B (recommended with modification), while that of American Academy of Pediatrics, New South
Wales, and South Australia was grade C recommendation (not recommended). No grade A recommendation guideline was found.
The reporting quality from higher to lower was National Institute for Health and Care Excellence, the Chinese guideline, American
College of Emergency Physicians, ISP, South Africa, New South Wales, South Australia, and American Academy of Pediatrics. The
guideline recommendations were similar in various countries, but they were slightly different in various aspects, including body
temperature measurement and the timing of drug administration.

Conclusion: There are limitations in the methodology and reporting quality of all eight global guidelines on fever in children. For
future development of these guidelines, attention should be paid to improving applicability of the guidelines in terms of methodology.
Additionally, the principles and explanations for formation of recommendations should be described, as well as the limitations of the
reporting guideline in detail in terms of the reporting quality. Treatments of fever in children are similar in different countries, but there
are still differences that require further research.

Abbreviations: AAP = American Academy of Pediatrics, ACEP = American College of Emergency Physicians, ICC = intraclass
correlation coefficient, NICE = National Institute for Health and Care Excellence, RIGHT = Reporting Items for Practice Guidelines in
Healthcare.
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1. Introduction visits.!"! Fever is a normal physiological response of the human
Fever is one of the most common symptoms in children,  body to diseases, but there is no evidence of a correlation between
accounting for an estimated one third of the reasons for pediatric ~ fever and the severity of the disease. However, because of the
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physical discomfort of fever in children, parents usually pay
excessive attention and even panic, which lead to overtreatment
and inappropriate treatments.'*! A study conducted in the French
population showed that the proportion of parents who correctly
use physical cooling and drug therapy for fever is only 15% and
23%, respectively.®! Because of different understanding of fever
in children, different pediatricians show great differences in the
treatment of fever, and there are some problems, such as the
improper use of antipyretic drugs.[*!

Clinical practice guidelines can standardize management of
fever by pediatricians.”! However, there are differences in the
recommendations of clinical practice guidelines for fever in
children, such as the definition of fever, measurement of body
temperature, the choice of measurement tools, the timing of fever
treatment, and treatment measures. These differences cause
difficulties in proper clinical diagnosis and treatment. Therefore,
evaluating the methodology and reporting quality of the
guidelines based on evidence is required. Additionally, guidelines
with good methodology and reporting quality should be selected
to provide scientific reference for the diagnosis and treatment of
fever in children.

2. Materials and methods

2.1. Search of guidelines

English and Chinese databases, guideline databases, and websites
of the Department of Public Health Administration, Academy of
Pediatrics, and the World Health Organization were searched up
to January 2020, using keywords of fever, guideline, and
children.

2.2. Inclusion and exclusion criteria

Newly published clinical practice guidelines on fever in children
(0-18years old) were included, excluding repeated published
guidelines, and including guidelines for fever caused by specific
diseases, such as malaria and dengue fever in adults and children.
The language was limited to Chinese and English.

2.3. Assessment of guidelines

2.3.1. Assessment of the methodology quality of the
guideline using the appraisal of guidelines for research &
evaluation Il instrument. There are six domains of the AGREE II
instrument'® as follows: scope and purpose, stakeholder
involvement, rigor of development, clarity of presentation,
applicability, and editorial independence, with a total of 23
items and one overall assessment item. The researchers scored
each item according to the criteria, with a score of 7 indicating
very consistent with the criteria and a score of 1 indicating very
inconsistent. Assessment of the guidelines was carried out
independently by two researchers (WD and ZC). Consensus
needed to be discussed when the difference in scores was > 2. The
score for the six domains was then calculated as follows: [(actual
score of this domain —minimum possible score)/(maximum
possible score — minimum possible score) x 100%]. According
to the scores of each domain of this guideline, the degree of
recommendation of the guideline was divided into three levels as
follows: grade A (recommended) with a score of all six domains
> 60%; grade B (recommended after modification) with three
to five domains with a score > 60%; and grade C (not

recommended) with > four domains with a score > 60%.
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2.3.2. Assessment of the reporting quality of guidelines
using the reporting items for practice guidelines in health-
care (RIGHT) statement. The RIGHT checklist!”! includes seven
domains as follows: basic information (items 1-4), background
(items 5-9), evidence (items 10-12), recommendations (items 13—
15), review and quality assurance (items 16 and 17), funding and
declaration and management of interests (items 18 and 19), and
other information (items 20 to 22). According to the consistency
of each item, the researchers evaluated as yes (fully reported; the
content of the item was comprehensive, detailed and met all
RIGHT standards), no (unreported; this item did not report
information in the RIGHT standard), or insufficient (insuffi-
ciently reported; this item had relevant content, but was not fully
reported in accordance with the RIGHT standard). Evaluation of
the guidelines was conducted independently by two researchers
(WD and ZC) and consensus needed to be discussed when there
were conflicting opinions.

2.4. Statistical analysis

Microsoft Excel was used to input the evaluation data and
SPSS16.0 statistical software was used for data analysis. The
intraclass correlation coefficient (ICC) was used to test the
consistency of the evaluation results of the two researchers. An
ICC value > 0.75 represented good consistency, > 0.4 and < 0.75
represented general consistency, and < 0.4 represented poor
consistency.

Ethical approval was not necessary because the study did not
involve patients, and the clinical practice guidelines were
available online.

3. Results

3.1. Search results

A total of 474 reports were obtained, including 447 in English
and 27 in Chinese. Eight guidelines on fever in children that met
the inclusion criteria of this study were included. Flow diagram of
guidelines selection process was in Figure 1.

3.2. Basic characteristics of the included guidelines

The eight guidelines were from the American Academy of
Pediatrics (AAP),’®! the American College of Emergency
Physicians (ACEP),”®! China,”! the Italian Pediatric Society,!!
National Institute for Health and Care Excellence (NICE),!'?!
South Africa,™®! New South Wales, Australia,™* and South
Australia.’™! The included guidelines were published between
2010 and 2019, and were developed by academic committees or
governments. Of these, four were evidence-based guidelines and
six included detailed descriptions of evidence classification.

3.3. AGREE Il assessment results

The ICC value of the two researchers was > 0.75 and the
evaluation results were consistent with each other. The results of
the evaluation are shown in Table 1.

3.3.1. Scope and purpose. The average score of the domain of
scope and purpose was 89%, with six guidelines that described
clinical questions, the overall objective of the guideline, and to
whom the guideline is meant to apply. The overall objective of the
guideline was not clearly described in the Chinese guideline, while
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Figure 1. Flow diagram of guideline selection process.

the overall objective and clinical questions were not described in
detail in the AAP guideline.

3.3.2. Stakeholder involvement. The average score of the
domain of stakeholder involvement was 60%, and the ISP and
Chinese guidelines scored the highest (75% for both guidelines).
The AAP and South Australian guidelines scored low at 36% and
33%, respectively, because of their failure in describing the

guideline development group in detail and they did not consider
the views of the target users, patients, and public. All guidelines
described the target users, but in different degrees of detail.

3.3.3. Rigor of development. The average score of the domain
of rigor of development was 53 %. The NICE guideline described
in detail the selection method of evidence, the strengths and
limitations of each measure, the methods for formulating the

AGREE Il assessment results of the included guidelines.

Scope Stakerhold No. of domains No. of domains
Included and and Rigour of Clarity of Editorial with a score with a score Recommended
guidelines Purpose Involvement Development Presentation Applicability Independence >60% <30% level
AAP 75 36 26 36 6 63 2 2 C
IPS 92 75 70 92 31 62 5 0 B
South African 92 50 28 86 31 88 3 1 B
NICE 97 81 92 94 73 58 5 0 B
New South Wales, 94 56 27 81 23 25 2 3 C
Australia

South Australia 94 33 35 92 33 29 2 C
China 78 75 71 92 25 96 5 1 B
ACEP 89 75 76 78 29 42 4 1 B

AAP =American Academy of Pediatrics, ACEP =American College of Emergency Physicians, AGREEI = Appraisal of Guidelines for Research & Evaluation Il, IPS = Italian Pediatric Society, NICE =National Institute

for Health and Care Excellence.
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Figure 2. RIGHT assessment resullts.

recommendations, and the external expert review and update
procedure of the guideline, with the highest score of 92%. The ISP
guideline did not describe whether it was externally reviewed by
experts before its publication. Four guidelines did not describe the
evidence processing methods, and therefore, had low scores in
this domain.

3.3.4. Clarity of presentation. The average score of the domain
of clarity of presentation was 81%. All guidelines had specific
and unambiguous recommendations. The ISP, NICE, South
Australian, and Chinese guidelines scores were > 90% in this
domain. AAP, New South Wales, and ACEP guidelines did not
explicitly present different options for management of the
condition or clinical question, and the main recommendations
of the AAP guidelines were not clear.

3.3.5. Applicability. The average score of the domain of
applicability was 31% and only the UK guideline had a score of
> 60%. None of the guidelines discussed in detail potential
facilitators and barriers in applying the recommendations. The
AAP, ACEP, ISP, and Chinese guidelines did not present the
monitoring and/or auditing criteria of application of the guidelines.
Only the UK guideline provided advice and/or tools on how the
recommendations can be put into practice, and provided tools that
can be downloaded free of charge on its website.

3.3.6. Editorial independence. The average score of the
domain of editorial independence was 58%. The New South
Wales and South Australian guidelines did not clearly address the
competing interests of guideline development group members,
and thus scored < 30%. The Chinese and South African

guidelines described the competing interests of guideline
development group members and clarified that the views of
the funding body did not influence the content of the guideline.
Therefore, these guidelines scored 96% and 88%, respectively.

3.4. RIGHT assessment results

The results of the seven domains are shown in Figure 2.

3.4.1. Basic information. South Australia had the highest full
reporting rate which refered to the reporting of all items in this
domain (100%), and the AAP and ACEP guidelines had the
lowest full reporting rate (17%). The full reporting rates for title/
subtitle were 87.5% (items 1a and 1¢) and 62.5% (item 1b). The
full reporting rates for executive summary, abbreviations and
acronyms, and corresponding developer were 50% (item 2),
62.5% (item 3), and 50% (item 4), respectively.

3.4.2. Background. The South African guideline had the highest
reporting rate of 88%, while the ISP and Chinese guidelines had
the lowest reporting rate of 38%. The full reporting rate for a
brief description of the health problem was 62.5% (item 5). The
full reporting rates for the aim(s) of the guideline and specific
objectives (item 6), the primary population(s) that is affected by
the recommendation(s) (item 7a), the subgroups that have special
consideration (item 7b), and the intended primary users of the
guideline (item 8a) were 87.5%, 100%, 62.5%, and 100%,
respectively. The full reporting rate for the setting(s) for which the
guideline is intended was 50% (item 8b). None of the eight
guidelines described in detail all contributors to development of
the guidelines who were selected and their roles and responsibili-
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ties (item 9a). Only the South African and New South Wales
guidelines reported in detail all individuals who were involved in
developing the guidelines, including their title, role(s), and
institutional affiliation(s) (item 9b).

3.4.3. Evidence. The full reporting rate of the AAP guidelines
was 0, while those of the NICE and Chinese guidelines were the
highest (80%). The NICE and Chinese guidelines fully reported
on the key questions that were the basis for the recommendations
in population, intervention, comparator, and outcome (item
10a), and the NICE, Chinese, and ACEP guidelines indicated how
the outcomes were selected and sorted (item 10b). The South
Australian guideline was based on existing systematic reviews
(item 11a), but it did not adequately report references, how those
reviews were identified and assessed, and whether they were
updated (item 11b). Except for the AAP and South Australian
guidelines, the other six guidelines described the approach used to
assess the certainty of the body of evidence (item 12).

3.4.4. Recommendations. The reporting rate of the AAP
guideline was the lowest (14%) and that of the NICE guideline
was the highest (71%). All eight guidelines provided clear,
precise, and actionable recommendations (item 13a). Of these,
the AAP, ISP, and ACEP guidelines did not provide separate
recommendations for important subgroups (item 13b). Addi-
tionally, the AAP, South Australian, and New South Wales
guidelines did not indicate the strength of recommendations and
the certainty of the supporting evidence (item 13¢). With regard
to the rationale/explanation for recommendations, only the ISP
and ACEP guidelines fully described whether values and
preferences of the target population(s) were considered in the
formulation of each recommendation (item 14a). The ISP, NICE,
and Chinese guidelines described whether cost and resource
implications were considered in the formulation of recommen-
dations (item 14b). The eight guidelines did not fully describe
other factors taken into consideration when formulating the
recommendations, such as equity, feasibility, and acceptability
(item 14c). The NICE and ACEP guidelines described the
processes and approaches used by the guideline development
group to make decisions, particularly the formulation of
recommendations (item 135).

3.4.5. Review and quality assurance. The reporting rate of
NICE and ACEP guidelines was 100% in the domain of review
and quality assurance, while that of the AAP, South African, and
South Australian guidelines was 0. The NICE and ACEP
guidelines indicated whether the draft guideline underwent
independent review (item 16). The ISP, NICE, ACEP, and
Chinese guidelines fully indicated whether the guideline was
subjected to a quality assurance process (item 17).

3.4.6. Funding, declaration, and management of interests.
The NICE and Chinese guidelines had the highest reporting rates
of 75%, while the New South Wales and South Australia
guidelines had the lowest reporting rate of 0%. The ISP, NICE,
ACEP, South African, and Chinese guidelines described the
specific sources of funding for all stages of guideline development
(item 18a). However, these guidelines did not describe the role of
funder(s) in the different stages of guideline development and in
the dissemination and implementation of the recommendations
(item 18b). The NICE and Chinese guidelines fully described
what types of conflicts (financial and nonfinancial) were relevant
to guideline development (item 19a). These guidelines also
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described how conflicts of interest were evaluated and managed,
and how users of the guidelines can access the declarations (item
19b).

3.4.7. Other information. Except for the South Australian and
South African guidelines, the other six guidelines described where
the guideline, its appendices, and other related documents that
can be accessed (item 20). Additionally, only the ACEP guideline
fully described the gaps in the evidence and/or provided
suggestions for future research (item 21) and limitations in the
guideline development process (item 22).

3.5. Summary of recommendations

Table 2 shows comparison of similarities and differences of the
eight guidelines in the target population, the definition of fever,
body temperature measurement, physical and drug cooling, and
antipyretic drugs. The definition of fever was consistent in
different countries, and anal temperature was the gold standard.
However, measurement of anal temperature is difficult in the
clinic, and therefore, axillary temperature and ear temperature
are suggested. The temperature measuring tools slightly varied in
the different guidelines, and these included an electronic
thermometer, mercury thermometer, and infrared ear thermom-
eter. An electronic thermometer was recommended instead of a
mercury thermometer in the Chinese guideline, but this was not
mentioned in the other guidelines. The recommendation for
physical cooling was consistent in different guidelines, which did
not recommend too little or too much dressing and the use of an
ethanol bath for cooling. The purpose of antipyretic and
analgesic drugs is not to reduce body temperature, but to relieve
the discomfort of children. Antipyretic drugs cannot prevent
febrile seizures and cannot be regularly used to prevent a
vaccination response.

Only the AAP and Chinese guidelines mentioned the specific
timing of antipyretic drugs, while other guidelines recommended
the timing and purpose of using antipyretic drugs to alleviate
discomfort of children. Paracetamol and ibuprofen are first-line
antipyretic drugs for children that were recommended by
different guidelines, and mefenamic acid was also recommended
in the South African guideline. The recommended ages for using
paracetamol and ibuprofen were slightly different in different
guidelines, and the dose, frequency, and maximum daily dose
were essentially the same. Combined or alternate use of
paracetamol and ibuprofen was not recommended.

4. Discussion

In this study, eight global guidelines on managing fever in
children were obtained through systematic retrieval. Using the
AGREE Il instrument, the recommendation level of the ISP, South
African, NICE, Chinese, and ACEP guidelines was assessed as
grade B, and that of the AAP, New South, and South Australia
guidelines was grade C. No grade A recommendation was found.
Applicability was the lowest rated domain of the guidelines,
except in the NICE guideline. Poor applicability is a common
problem of international guidelines."®~"8! The applicability of
the guideline requires a large amount of investment of resources.
The development group of the guideline should be fully aware of
promotion and obstacles to implementation of the recommen-
dations. Additionally, clinical implementation of the recommen-
dations should be enhanced through pilot guidelines, economic
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assessment, training education, and patient’s education."”!

The NICE guideline is a good reference for other guidelines in
terms of applicability. To promote application, the UK guideline
published relevant information on the official website of the
guideline, including comprehensive information, such as guide-
line appendices, updated information, resources and applica-
tions, and relevant evidence. Nevertheless, studies have
shown that the compliance of doctors on measurement
recommendations for vital signs of febrile children in the NICE
guideline is still lower than 50%.%°! How to bridge the gap
between clinical practice and clinical guidelines is an important
aspect of updating the guidelines.*'">* The rigor of development
of the AAP, New South Wales, South Australian, and South
African guidelines is problematic. Furthermore, the methods for
searching evidence and formulating the recommendations have
not been clearly described, as well as whether the guideline has
been externally reviewed by experts before its publication. After
the draft of the Chinese guideline was completed, it was fully
studied and reviewed by pediatric doctors and nurses from 25
hospitals.

Standard, transparent, and clear reporting of the methodology
and recommendations of guidelines not only improve the quality
of the guideline, but also facilitate the dissemination and
implementation of the guideline.””) In this study, the RIGHT
statement was used to assess the reporting quality of guidelines on
fever in children. Our results from the RIGHT statement were
almost consistent with those assessed by the AGREE II
instrument, which suggested that there was a certain correlation
between the methodological quality and the reporting quality.
The assessment items of these two tools have their own focus, but
both include the scope and purpose of the guidelines, the evidence
and recommendations in the development of the guidelines, and
funding and conflicts of interest. Because the RIGHT statement is
the reporting standard and focuses more on reporting of
information on the guideline development process, the applica-
bility of the guideline has not been evaluated.

It is challenging to develop unbiased, independent, transparent,
and rigorous guidelines.*3! Those challenges do not only exist in
technical aspects, but can also be the result of a lack of awareness
of conflicts of interest and insufficient and ineffective manage-
ment in the guideline development process. How to deal with
conflicts of interest and sources of funding in clinical practice
guidelines are persistent and difficult issues. Of the eight
guidelines, only two fully described what types of conflicts were
relevant to guideline development. It is important that submitting
conflict of interest statements according to the RIGHT Statement
at the time of publishing their guideline.

Studies have shown that misuse of antipyretic drugs is a
common problem in fever in children.**! Our study showed that
only the AAP and Chinese guidelines clearly described the timing
of antipyretic drugs, while the other guidelines indicated the use
of antipyretic drugs when fever causes discomfort in children. A
study conducted in Italy showed that, using the same guideline,
pediatricians with different clinical experience, such as commu-
nity pediatricians, hospital pediatricians, and junior pediatri-
cians, had different timing of using antipyretic drugs./*!
However, in this previous study, more than 60% of doctors
used antipyretic drugs at 38.5°C, and 10% of resident
pediatricians, 13% of community pediatricians, and 22% of
pediatricians used 38°C as the timing for antipyretic drugs.
Ibuprofen has a similar antipyretic effect and safety to that of
paracetamol. However, considering the effects of ibuprofen on
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the kidneys, the Italian guideline does not recommend ibuprofen
for children with dehydration, varicella, and Kawasaki disease.
All guidelines do not recommend a combination of the two
antipyretic drugs. The AAP and NICE guidelines recommend that
alternative use of antipyretic drugs be considered when fever
continues or is still feverish before the next medication. A meta-
analysis showed an increase in the proportion of children who did
not have fever after 6hours of alternate use of antipyretic
drugs.”®! However, this was of little clinical significance
and could lead to dose errors. Therefore, alternate use of
antipyretic drugs was not recommended by the authors of this
meta-analysis.

The results of our study are consistent with those of the
assessment of guidelines on fever in children using the AGREE
tool by Chiappini in 2017.*”! However, in our study, the RIGHT
statement was included to assess the reporting quality of the
guidelines. Additionally, more guidelines were included in our
study, such as the Chinese guideline, and updated guidelines were
used, such as the NICE 2019 guideline.

This study has the following limitations. Guidelines on fever
caused by identified specific diseases were not included.
Therefore, our results may not be applicable to all febrile
children. Additionally, the language was limited to Chinese and
English, and guidelines published in other languages may have
been omitted.

5. Conclusion

There are limitations in the methodology and reporting quality of
all eight global guidelines on fever in children. For future
development of these guidelines, attention should be paid to
improving applicability of the guidelines in terms of methodolo-
gy. Additionally, the principles and explanations for formation of
recommendations should be described, as well as the limitations
of the reporting guideline in detail in terms of the reporting
quality. Treatments of fever in children are similar in different
countries, but there are still differences that require further
research.
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