
Tonsillectomy reduces the family impact of periodic fever, aphthous
stomatitis, pharyngitis and cervical adenitis (PFAPA) syndrome and

Downloaded from: https://research.chalmers.se, 2024-04-09 12:02 UTC

Citation for the original published paper (version of record):
Rydenman, K., Sparud Lundin, C., Karlsson-Bengtsson, A. et al (2023). Tonsillectomy reduces the
family impact of periodic fever, aphthous stomatitis, pharyngitis and
cervical adenitis (PFAPA) syndrome and improves health-related quality of life in affected
children. Orphanet Journal of Rare Diseases, 18(1). http://dx.doi.org/10.1186/s13023-023-02773-8

N.B. When citing this work, cite the original published paper.

research.chalmers.se offers the possibility of retrieving research publications produced at Chalmers University of Technology.
It covers all kind of research output: articles, dissertations, conference papers, reports etc. since 2004.
research.chalmers.se is administrated and maintained by Chalmers Library

(article starts on next page)



Rydenman et al. 
Orphanet Journal of Rare Diseases          (2023) 18:153  
https://doi.org/10.1186/s13023-023-02773-8

RESEARCH Open Access

© The Author(s) 2023. Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Orphanet Journal of
Rare Diseases

Tonsillectomy reduces the family impact 
of periodic fever, aphthous stomatitis, 
pharyngitis and cervical adenitis (PFAPA) 
syndrome and improves health-related quality 
of life in affected children
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Per Wekell1,2,6 

Abstract 

Background Periodic fever, aphthous stomatitis, pharyngitis and cervical adenitis (PFAPA) syndrome is an autoinflam‑
matory disorder that primarily affects young children, and typically gives rise to fever episodes that recur monthly for 
several years. This study investigated the impact of PFAPA syndrome on the families of affected children, the health‑
related quality of life (HRQOL) of children with the syndrome, and how these factors were influenced by tonsillectomy.

Methods This prospective cohort study included 24 children with typical PFAPA syndrome that were referred for ton‑
sillectomy, of whom 20 underwent the procedure. The control group consisted of randomly selected children from 
the general population. Family impact and HRQOL were measured using the standardized, validated questionnaires 
Pediatric Quality of Life Inventory™ (PedsQL™) Family Impact Module (FIM) and PedsQL™ 4.0 Generic Core Scales 
(GCS). Parents to children with PFAPA completed the questionnaires before and 6 months after their child underwent 
tonsillectomy, and HRQOL was measured both between and during PFAPA episodes. The Wilcoxon signed‑rank test 
was used to compare data before and after tonsillectomy in the patient group, while the Mann–Whitney test was 
used for comparison of the patient and control groups.

Results Before tonsillectomy, children with PFAPA had significantly lower scores than the control group on the Ped‑
sQL™ FIM and the PedsQL™ 4.0 GCS during fever episodes. After tonsillectomy, all patients improved with diminished 
febrile episodes, which resulted in significantly higher scores regarding both family impact and HRQOL at the time of 
follow‑up. HRQOL of in children with PFAPA improved after tonsillectomy even when compared to afebrile intervals 
before the procedure. The differences between PFAPA patients and controls were eliminated after tonsillectomy.

Conclusion PFAPA syndrome has a profound negative impact on the families of affected children. Tonsillectomy that 
leads to cessation or reduction of fever episodes eases the impact of the disease on the family. HRQOL in children 
with PFAPA is low during febrile episodes and similar to healthy controls in between episodes. The improvement of 

*Correspondence:
Karin Rydenman
karin.rydenman@vgregion.se
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13023-023-02773-8&domain=pdf
http://orcid.org/0000-0002-6908-5300


Page 2 of 8Rydenman et al. Orphanet Journal of Rare Diseases          (2023) 18:153 

HRQOL in patients with PFAPA after tonsillectomy compared to the afebrile intervals before tonsillectomy highlights 
that the constantly recurring fevers may affect the children’s well‑being even between fever episodes.

Keywords Autoinflammatory disorders, Family impact, Health‑related quality of life, Periodic fever, Tonsillectomy

Background
Periodic fever, aphthous stomatitis, pharyngitis and 
cervical adenitis (PFAPA) syndrome is an autoinflam-
matory disorder characterized by regularly recurring, 
self-limiting febrile episodes. Fever episodes are asso-
ciated with one or more of the symptoms depicted in 
the acronym, with onset of symptoms typically occur-
ring before 5  years of age [1]. PFAPA is considered the 
most common autoinflammatory disorder in children, 
with an annual incidence of 2.3–2.6 per 10,000 children 
below the age of 5 years [2, 3]. The fever episodes associ-
ated with PFAPA usually have a duration of 3–6 days and 
recur with intervals of 3–5 weeks. Children with PFAPA 
grow and develop normally and have been regarded as 
asymptomatic between fever episodes [1]. The recurring 
fever episodes usually resolve spontaneously during the 
childhood period, but may go on for years before this [4, 
5].

Different treatment strategies are employed in children 
with PFAPA. Antipyretic treatments with acetaminophen 
and/or ibuprofen are often used during fever episodes to 
relieve symptoms. Single doses of corticosteroids have 
been shown to effectively terminate fever episodes in 
most patients with PFAPA, but use of corticosteroids is 
often associated with shortening of the fever-free inter-
vals [6]. Tonsillectomy has been suggested to expedite 
recovery in most patients [7–9], but remains debated as 
the procedure is associated with some risks, certainty 
of evidence is moderate and PFAPA most often resolves 
spontaneously eventually [10]. Suffering from recurrent 
fevers for years may nevertheless have consequences for 
both the patients and their families. A previous study 
showed that the well-being of children with PFAPA is 
poor, with a major impact on psychosocial functioning 
and increased fatigue, even compared to a control group 
consisting of children with familial Mediterranean fever 
(FMF) [11]. Another study evaluated the effects of ton-
sillectomy on quality of life, emotional/behavioural prob-
lems and school absenteeism in children with PFAPA 
and found that the procedure was effective in improv-
ing these factors at the time of follow-up 3 months post-
operatively [12].

In a previous qualitative study exploring parents’ 
experiences of PFAPA, we showed that the well-being 
of children with PFAPA was highly affected by symp-
toms during episodes and that their parents experienced 
increased stress, fatigue, limitations of family life and 

hindered professional careers [13]. The present study 
was constructed as a complement to that study with 
the intent to broaden our understanding of the meas-
ured impact of PFAPA syndrome and tonsillectomy on 
families of affected children, as well as the health-related 
quality of life (HRQOL) of children with the syndrome. 
Specifically, the study aims to quantify the impact of 
PFAPA syndrome on the families of affected children and 
measure the effect of tonsillectomy on this. The study 
also aims to investigate the HRQOL of children with 
PFAPA during and between fever episodes, compare 
this to children without the syndrome, and evaluate how 
HRQOL is altered by tonsillectomy.

Materials and methods
Study design and setting
This prospective cohort study was conducted at the 
Department of Pediatrics, NU Hospital Group, Udde-
valla, Sweden, and the Department of Pediatric Rheu-
matology and Immunology, Queen Silvia Children’s 
Hospital, Gothenburg, Sweden, between 2016 and 2022. 
The study was approved by the Regional Ethics Board in 
Gothenburg (registration number 735-14). An amend-
ment to the ethical permit regarding the inclusion of 
a control group was approved by the Swedish Ethical 
Review Authority (registration number 2020–00115).

Participants
Children with typical PFAPA syndrome that were 
referred for tonsillectomy from the departments con-
ducting the study and who fulfilled the inclusion and 
not the exclusion criteria (Table  1) were enrolled con-
secutively. Inclusion criteria were based on the modi-
fied Marshall criteria by Thomas et  al. [1]. To ensure a 
homogenous study population, we added limits to the 
length of fever episodes and age at inclusion to these cri-
teria, as well as exclusion criteria for atypical symptoms. 
Twenty-four patients were included in the study. Two 
of the included patients were siblings and the mother 
of these children answered the questionnaires for both 
children but 4  years apart. The control group was con-
structed by random selection from the Swedish popula-
tion registry of children within the same age-span as the 
included children with PFAPA. To take non-responders 
into account, 60 children were initially selected for the 
control group. A letter was sent to their parents explain-
ing the purpose of the study. In case of no response, we 
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tried to reach the families by phone and sent the let-
ter a second time. In total, 23/60 participants (38%) in 
the control group agreed to participate in the study and 
returned the questionnaires. Written informed consent 
was obtained from all participating parents.

Measures
All families included in the study filled out a question-
naire containing background questions relating to their 
family situation and the child’s medical history, including 
descriptions of fever episodes in children with PFAPA. 
Family impact and HRQOL were measured using the 
standardised, validated questionnaires Pediatric Qual-
ity of Life Inventory™ (PedsQL™) Family Impact Mod-
ule (FIM) and PedsQL™ 4.0 Generic Core Scales (GCS), 
respectively. PedsQL™ FIM gives a quantitative indica-
tor of the family functioning as a result of their child’s 
health, and parent’s self-reported HRQOL. The question-
naire encompasses parents’ physical, emotional, social 
and cognitive function, as well as communication and 
worry [14]. PedsQL™ 4.0 GCS was designed to meas-
ure the core health dimensions delineated by the World 
Health Organization (WHO) and are composed of devel-
opmentally appropriate forms for children in different 
age groups. The parent proxy-reports for toddlers aged 
2–4 years and young children aged 5–7 years were used 
in this study, allowing parents to assess their children’s 
physical, emotional and social functioning, as well as 
their functioning in day care/school [15]. The question-
naires were answered by one parent to each child and 
parents decided amongst themselves who should be the 
responder. For ages 5 and up, a child self-report form is 
also available. As most children in this study were below 

5  years of age at the time of inclusion, the child self-
report was not used. Validated Swedish translations of 
both questionnaires were used for this study [16, 17].

PedsQL™ FIM and PedsQL™ 4.0 GCS were completed 
at inclusion by all families. Parents to children with 
PFAPA completed two copies of the PedsQL™ 4.0 GCS 
at inclusion—one marked “During fever episodes” and 
the other marked “Between fever episodes”. This group 
was also asked to keep a diary of fever episodes during 
the study period and completed the questionnaires again 
6  months after tonsillectomy. In the control group, the 
questionnaires were only answered on one occasion.

Data analysis
The PedsQL™ scales were scored according to The Ped-
sQL™ Scoring Algorithm [18], where items are reversely 
scored and linearly transformed to a 0–100 scale, so that 
higher scores indicate better outcome. The total scale 
score for each child was obtained by computing the mean 
of all items on the scale. Scores were also calculated for 
the pre-defined subscales (PedsQL™ FIM subscales Par-
ent HRQOL summary score  and Family functioning 
summary score, and PedsQL™ 4.0 GCS subscales Physi-
cal health summary score and Psychosocial health sum-
mary score). Microsoft Excel (version 2018) was used to 
aggregate data from the study protocols. IBM SPSS Sta-
tistics (version 28.0.0.0) was used for statistical analyses. 
The Wilcoxon signed-rank test was used to compare data 
before and after tonsillectomy in the patient group, while 
the Mann–Whitney test was used for comparison of the 
patient and control groups. p values of < 0.05 were con-
sidered to be statistically significant.

Table 1 Inclusion and exclusion criteria for patients with PFAPA

Inclusion criteria were based on the modified Marshall criteria by Thomas et al. [1]. To ensure a homogenous study population, limits to the length of fever episodes 
and age at inclusion, as well as exclusion criteria for atypical symptoms, were added

PFAPA: Periodic fever, aphthous stomatitis, pharyngitis and cervical adenitis

Inclusion criteria Exclusion criteria

Fulfil the modified Marshall criteria of PFAPA [1]:
 I. Regularly recurring fevers with an early onset (< 5 years of age)
 II. Constitutional symptoms in the absence of upper respiratory  
infection with at least 1 of the following clinical signs:
  (a) Aphthous stomatitis
  (b) Cervical lymphadenitis
  (c) Pharyngitis
 III. Exclusion of cyclic neutropenia
 IV. Completely asymptomatic between episodes
 V. Normal growth and development
Duration of fever episodes less than 7 days
Age up to 7 years at the time of inclusion

In association with fever episodes had any of the following:
 Skin rash
 Arthritis
 Severe abdominal pain
 Diarrhoea
 Thoracic pain
 Spleen enlargement
 Sensorineural hearing impairment
Cold‑induced symptoms
Unable to understand written Swedish
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Results
Participants
Of the 24 patients with PFAPA that were referred for ton-
sillectomy and included in the study, 20 (83%) completed 
the procedure. Four patients improved spontaneously 
while waiting for the procedure and did not undergo sur-
gery. These patients were therefore excluded from further 
analysis and did not complete the questionnaires at the 
second time point. Before tonsillectomy, children with 
PFAPA suffered a median of 5 febrile episodes (range 
3–9) during a period of 6  months. The median length 
of fever episodes was 5  days (range 3–9  days). After 
tonsillectomy, all children improved, and 18/20 (90%) 
patients reported complete resolution of symptoms with 
no PFAPA episodes 6  months after tonsillectomy. The 
remaining two patients reported mild symptoms (peri-
odically slightly enlarged cervical lymph nodes in one 
patient, one episode with elevated body temperature and 
headache in the other).

Children in the control group were slightly older 
(median age 5 years, range 3–7) than those with PFAPA 
(median age 4 years, range 2–7) at the time of inclusion, 
and the proportion of males versus females was higher 
in the PFAPA group (16/24 (67%) males vs 8/24 (33%) 
females) compared to the controls (9/23 males (39%) vs 
14/23 females (61%); Table 2). In both groups, the mother 
was the responding parent in about 80% of cases. The 
number of children living at home, as well as the educa-
tional level and marital status of the responding parent 
were similar in both groups. Response rate in the control 
group was 23 out of 60 (38%).

Family impact and HRQOL in PFAPA patients and controls
PFAPA patients showed substantially lower total scale 
score on the PedsQL™ FIM before as compared to after 
tonsillectomy (p < 0.001; Fig. 1). The same was seen on 
the two subscales Parent HRQOL  summary score and 
Family functioning  summary score. Total scale score 
of the FIM as well as scores on the two subscales were 
also significantly lower in PFAPA patients before tonsil-
lectomy than in controls (p < 0.001; Fig.  1). After ton-
sillectomy, PFAPA patients improved to the same levels 
as the controls regarding the total scale score as well as 
the scores on the two subscales.

The scores for overall health-related quality of life 
and physical and psychosocial functioning as meas-
ured by the PedsQL™ GCS Total scale and the sub-
scales Physical health summary score and Psychosocial 
health summary score   were lower in PFAPA patients 
during fever episodes before tonsillectomy compared to 
the other groups (p < 0.001; Fig.  2). There was no sta-
tistically significant difference between PFAPA patients 
in the afebrile intervals before tonsillectomy as com-
pared to controls. PFAPA patients did, however, show 
a statistically significant improvement of HRQOL on 
the total scale score as well as on both subscales after 
tonsillectomy compared to the afebrile intervals before 
tonsillectomy.

Taken together, all patients with PFAPA improved 
with diminished febrile episodes after tonsillectomy, 
which resulted in substantially higher scores regard-
ing both family impact and HRQOL across all scales 
at the time of follow-up. The differences between 

Table 2 Characteristics of patients with PFAPA, controls, and their families at inclusion

Patients with PFAPA (n = 24) Controls (n = 23)

Child

 Age in years, median (range) 4 (2–7) 5 (3–7)

 Male, n (%) 16 (67) 9 (39)

 Female, n (%) 8 (33) 14 (61)

Responding parent

 Mother, n (%) 20 (83) 18 (78)

 Father, n (%) 4 (17) 5 (22)

 Median age in years (range) 34 (26–46) 35 (31–47)

No. of children living at home, median (range) 2 (2–4) 2 (1–4)

Highest level of education of responding parent

 Compulsory school, n (%) 0 (0) 0 (0)

 Secondary school, n (%) 9 (38) 8 (35)

 University, n (%) 15 (63) 15 (65)

Marital status of responding parent

 Married/cohabitants, n (%) 24 (100) 21 (91)

 Divorced/separated, n (%) 0 (0) 2 (9)
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Fig. 1 Median scores on PedsQL FIM total scale and the two subscales Parent HRQOL summary score and Family functioning summary score in 
PFAPA patients before vs after tonsillectomy, and controls. The Wilcoxon signed‑rank test was used to compare data before and after tonsillectomy 
in the patient group, while the Mann–Whitney test was used for comparison of the patient and control groups. There were significant differences 
between PFAPA patients before and after tonsillectomy and between PFAPA patients before tonsillectomy and controls across all scales. There were 
no significant differences between PFAPA patients after tonsillectomy and controls
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test was used to compare data before and after tonsillectomy in the patient group, while the Mann–Whitney test was used for comparison of the 
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PFAPA patients and controls were eliminated after 
tonsillectomy.

Discussion
In this prospective cohort study, we show that PFAPA 
syndrome has a considerable negative impact on fami-
lies of affected children that are referred for tonsillec-
tomy. After the procedure and as the recurring fever 
episodes disappear, the impact of the disease ceases. The 
study also shows a reduction in HRQOL for children 
with PFAPA during febrile episodes, while the scores 
of PFAPA patients between febrile episodes before ton-
sillectomy did not differ significantly from controls. 
After tonsillectomy, HRQOL improved in children with 
PFAPA, and the scores were significantly higher than in 
the afebrile periods before surgery. This indicates that 
even though patients with PFAPA are defined as asymp-
tomatic between episodes [1], their well-being may still 
be affected by the recurring fevers. It can, however, not 
be excluded that the improvement ensues from a higher 
scoring from the parents after tonsillectomy due to a 
sense of relief once they realize that the burdensome 
febrile episodes have ceased, and that the intervention 
has been effective. By describing HRQOL of the child and 
their parents, as well as functioning of the family before 
and after tonsillectomy, this study adds to the evidence 
base that is used when evaluating the risk-to-benefit bal-
ance of tonsillectomy in children with PFAPA prior to 
deciding if the child should undergo tonsillectomy or not.

Our study demonstrates that a periodic disease such as 
PFAPA in a child imposes a great burden on the entire 
family, including lowering of parents’ HRQOL and 
reduced family functioning. These findings validate the 
findings from a previous study by our group with another 
cohort of PFAPA patients [13] that employed a qualitative 
approach to analysing the experiences of having a child 
with PFAPA syndrome. Together, our studies emphasise 
that although the PFAPA syndrome is not life threaten-
ing, doesn’t give rise to any known long-term sequelae 
and eventually resolves spontaneously in most patients, 
having a child with constantly recurring fever episodes 
substantially impacts the lives of affected families.

A few studies have previously examined HRQOL in 
children with PFAPA and the results in our study support 
what has hitherto been found about how the syndrome 
influences affected children. Grimwood et  al. showed 
that children with PFAPA have lower scores on PedsQL™ 
GCS than children with FMF and conclude that the well-
being of children with PFAPA is poor [11]. Karayağmurlu 
et  al. analysed quality of life in children with PFAPA 
before and after tonsillectomy and showed that the pro-
cedure was effective in improving quality of life and emo-
tional/behavioural problems, but their study was limited 

by a short follow-up time of 3  months and the absence 
of a control group [12]. Unlike these studies, our study 
measured HRQOL during and between fever episodes 
separately in children with PFAPA. We believe that this 
approach is appropriate given the periodic nature of the 
disease and that it illuminates the effect of the febrile epi-
sodes on the children. Nonetheless, this might render the 
comparison of HRQOL between children with PFAPA 
and healthy controls, who gave a global appreciation of 
their general well-being, more difficult to interpret. Our 
study is also limited by the small sample size and the 
low response rate in the control group. There were some 
differences between the patient and the control group 
regarding child age and gender distribution, which might 
affect the results. In addition, we only included patients 
with PFAPA that we defined as typical, which meant that 
patients older than 7  years or who displayed atypical 
features as defined in Table 1 were excluded. While this 
increases the diagnostic certainty and ensures a homoge-
nous study population, it also means that the results may 
not be generalizable to all patients with PFAPA.

The impact of a disease on a patient and his or her 
family is complicated and multi-dimensional. The Ped-
sQL™ GCS is widely used in a broad range of paediatric 
patient populations as well as with healthy children [19]. 
The PedsQL™ FIM is constructed to be used as a comple-
ment to PedsQL™ GCS and has been shown to provide 
a reliable and valid measure of parent HRQOL and fam-
ily functioning in children with chronic medical condi-
tions as well as in community samples [14, 20]. While use 
of standardized, validated questionnaires in this study 
provides an advantage in the sense that the method has 
been previously evaluated, it also constitutes a limitation 
regarding the depth in which these complex issues are 
explored. As the scales are designed to be generic, it can 
be expected that they do not fully capture all aspects of 
each specific disease.

In our study, only one of the parents to each child 
answered the questionnaires and they decided amongst 
themselves who should be the responder. The result of 
this was that approximately 80% of responders in both 
the PFAPA group and the control group were mothers. 
This reflects the pattern in our clinics, where most chil-
dren are accompanied by their mothers when they visit 
us, and probably also the situation in society at large were 
mothers commonly take a larger responsibility than the 
fathers in the care of the children. Numbers were too 
low to make meaningful comparisons regarding whether 
the impact of having a child with PFAPA differs between 
mothers and fathers in this study. Future studies are 
needed to address this issue.

Tonsillectomy is a common treatment option in chil-
dren with PFAPA syndrome and has shown good results 
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[10], but it is still somewhat controversial as the disease 
is self-limiting and usually resolves spontaneously after 
approximately 5–7  years [4]. Complications of surgery 
includes mild afflictions such as throat pain, post-oper-
ative nausea and vomiting, feeding difficulties and dehy-
dration, as well as potentially severe and life-threatening 
events such as respiratory compromise and bleeding [21, 
22]. Although the aim of this study was not to evaluate 
the results of tonsillectomy on the febrile episodes, our 
data support the effectiveness of the procedure in this 
selected group of patients. A shared decision-making 
approach has been suggested, involving the patient and 
caregiver in the consideration of benefits and potential 
harm of the procedure. This approach is routinely used 
in our clinics and in this study the impact of PFAPA syn-
drome was only measured in the subgroup of patients 
that were referred for tonsillectomy after such shared 
decision-making. Negative effects of tonsillectomy were 
not evaluated, and future studies are needed to further 
explore this and provide guidance on how to identify 
patients with PFAPA that benefit the most from tonsil-
lectomy. Further studies are also needed to examine the 
impact of PFAPA in the whole patient group and how 
it develops over time in patients that do not go through 
tonsillectomy.

Conclusions
PFAPA syndrome has a profound negative impact on the 
families of affected children. Tonsillectomy that leads to 
diminished fever episodes reduces the impact of the dis-
ease on the family. HRQOL in children with PFAPA is 
low during febrile episodes and similar to healthy con-
trols in between episodes. The improvement of HRQOL 
in patients with PFAPA after tonsillectomy compared to 
the afebrile intervals before tonsillectomy highlights that 
the constantly recurring fevers may affect the children’s 
well-being even between fever episodes.
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