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Obijectives: This study was designed to assess the accuracy of gastrointestinal symptoms,
including abdominal pain, nausea, and vomiting, in the diagnosis of Group A streptococcal (GAS)
pharyngitis in children and to determine differences in diagnostic accuracy in boys versus girls.
Methods: This retrospective cross-sectional study included 5,755 consecutive patients aged <15
years with fever in the electronic database at a primary care practice. Gastrointestinal symptoms
were recorded in the database according to the International Classification of Primary Care
codes, and the data were extracted electronically. The reference standard was GAS pharyngitis
diagnosed with a rapid test. Patients with a clinical diagnosis of probable GAS pharyngitis were
excluded from the primary analysis.

Results: Among the 5,755 children with fever, 331 (5.8%) were coded as having GAS pharyn-
gitis, including 218 (65.9%) diagnosed with rapid tests and 113 (34.1%) clinically diagnosed
with probable GAS pharyngitis. Among patients with fever and abdominal pain, rapid-test-
confirmed GAS pharyngitis was significantly more common in boys (11/120, 9.2%) than in
girls (3/128, 2.3%; p=0.026). The positive likelihood ratio of abdominal pain was 1.49 (95%
CI=0.88-2.51):2.41 (95% CI =1.33—4.36) in boys and 0.63 (95% CI =0.20—1.94) in girls. The
positive likelihood ratio of nausea was 2.05 (95% CI =1.06-4.00): 2.74 (95% CI =1.28-5.86)
in boys and 1.09 (95% CI =0.27—4.42) in girls. The association between abdominal pain and
GAS pharyngitis was stronger in boys aged <6 years than in boys aged 6—15 years.
Conclusion: Abdominal pain and nausea were associated with GAS pharyngitis in boys, but
not in girls. Abdominal pain and nausea may help determine the suitability of rapid tests in
younger boys with fever and other clinical findings consistent with GAS pharyngitis, even in
the absence of sore throat.

Keywords: abdominal pain, nausea, pharyngitis, sensitivity and specificity, Streptococcus

pyogenes

Introduction
Streptococcal pharyngitis is one of the most common diseases in children.! Group
A streptococcal (GAS) pharyngitis has been identified in 20%—37% of children
who present with sore throat.>* Accurate diagnosis of GAS pharyngitis enables the
administration of appropriate antimicrobials, preventing suppurative complications
such as peritonsillar abscess and nonsuppurative complications such as rheumatic
fever. Accurate diagnosis also reduces the administration of unnecessary antibiotics
to patients negative for this condition.*

Individual signs and symptoms are not reliable for definitively diagnosing or rul-
ing out GAS pharyngitis.> Clinical features of GAS pharyngitis vary according to the
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age of the patient. Predicting GAS pharyngitis from clinical
findings is more difficult in younger than in older children,’
especially because younger children often do not complain
of sore throat.” Streptococcal infections in children aged <3
years usually manifest with atypical symptoms, including
fever and symptoms of common cold.®® Anterior cervical
lymphadenopathy and tonsillar exudates, which are typical
signs of GAS pharyngitis in older children, may not be reli-
able in this age-group.®!® Some children are GAS carriers;
GAS detected in the pharynx of these children does not rep-
resent active infection,!! further complicating the diagnosis
of GAS pharyngitis. A meta-analysis reported that 12% of
children were asymptomatic GAS carriers (95% CI=9-14),2
with a lower estimate of 4% (95% CI =1-7) among children
aged <5 years. Although rapid tests for GAS pharyngitis are
diagnostically accurate,'>!* with a sensitivity of 0.86 (95% CI
=0.83-0.88) and a specificity of 0.96 (95% CI =0.94-0.97)
according to a meta-analysis, ' children without typical symp-
toms of GAS pharyngitis such as sore throat may be missed
because they may not be recognized as candidates for testing.
In contrast, indiscriminate administration of these tests may
lead to increased costs and the unnecessary treatment of
GAS carriers. Therefore, estimating pretest probability based
on signs and symptoms is important in deciding whether to
perform rapid tests. Several clinical decision rules have been
developed for this purpose.'

Gastrointestinal symptoms, including abdominal pain,
nausea, and vomiting, are clinical features suggestive of GAS
pharyngitis.* However, studies on the diagnostic accuracy of
gastrointestinal symptoms in predicting GAS pharyngitis in
children have yielded inconsistent results.®*!>2¢ For example,
a study of patients with sore throat aged >4 years, includ-
ing adults, found that vomiting was slightly more common
in patients with versus without GAS pharyngitis, whereas
abdominal pain was minimally associated with a diagnosis
of GAS pharyngitis.”” A systematic review reported that
vomiting in children aged 3—18 years with sore throat was
moderately useful in identifying GAS pharyngitis, whereas
abdominal pain was not.> However, several clinical prediction
rules include abdominal pain as a variable.?*?” The presence
of gastrointestinal symptoms may help determine the need
to perform rapid tests for GAS pharyngitis. However, little is
known about the subgroups in which gastrointestinal symp-
toms are useful in predicting GAS pharyngitis. Therefore, this
study sought to assess the diagnostic value of gastrointestinal
symptoms, such as abdominal pain, nausea, and vomiting, in
diagnosing GAS pharyngitis in children and to investigate
sex-related differences in diagnostic accuracy.

Methods
Study design and participants

This retrospective cross-sectional study analyzed data from
Doctor Bayes (Macros Japan, Tokyo, Japan),?® a clinical sup-
port system that can be used in conjunction with electronic
health records. This system can calculate the frequency of
various diagnoses according to patient complaints at pre-
sentation. The study included consecutive children aged
<15 years with a history of fever, irrespective of objective
confirmation, who presented to a primary care practice in
suburban Tokyo. Patients with a clinical diagnosis of probable
GAS pharyngitis (ie, those not diagnosed with a rapid test)
were excluded from the primary analysis. Although data were
analyzed retrospectively, patient symptoms and diagnoses
were collected concurrently. All symptoms were ascertained
before rapid test administration. Patients were notified and
agreed in advance that data from their electronic health
records could be used for research. No individual consent
was given, because data were extracted from an electronic
database and were analyzed anonymously. The study was
conducted in accordance with the Declaration of Helsinki,
and the protocol was approved by the Ethics Committee at
Musashi Kokubunji Park Clinic (Institutional Review Board
study ID: 002).

Symptoms and reference standard

At presentation, each patient’s symptoms and diagnosis were
entered into the Doctor Bayes, according to the International
Classification of Primary Care (ICPC-2) codes, by one of the
four general practitioners in the practice.”

Fever, abdominal pain, nausea, and vomiting were
considered present when the ICPC-2 codes A03 (fever),
D06 (abdominal pain localized other), D09 (nausea), and
D10 (vomiting), respectively, were recorded in the patient’s
medical record.

The reference standard for the primary analysis was GAS
pharyngitis (ICPC-2 code, R72 Strep throat), diagnosed with
a rapid test. An ancillary analysis that included a clinical
diagnosis of probable GAS pharyngitis within the reference
standard was also included. Specimens were taken from each
patient’s throat; rapid tests for GAS were performed using
Quick Chaser Dip Strep A (Mizuho Medy, Tosu, Japan) or
Quick Chaser Strep A (Mizuho Medy). The administration
of a rapid test was at the physician’s discretion. Rapid tests
were not performed in patients with fever who were not
suspected of having GAS pharyngitis. Because the same
physician who recorded the patient’s history also decided
whether to perform a rapid test, physicians were not blinded
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to patient’s symptoms in making the decision. Rapid tests
for GAS were performed and judged by nurses who were
blinded to patients’ symptoms. Some patients were clinically
diagnosed with probable GAS pharyngitis when all variables
of the Centor score (or its modification) were present.’*3!
Other patients were clinically diagnosed with probable GAS
pharyngitis when several variables of the score were present
in addition to palatal petechiae or contact with a patient with
GAS pharyngitis.

Statistical analysis

The frequency of GAS pharyngitis relative to each gastro-
intestinal symptom was calculated with the Doctor Bayes
software. The sensitivity, specificity, positive likelihood
ratio, and negative likelihood ratio were calculated for each
gastrointestinal symptom, along with their 95% CI. Analy-
ses were stratified post hoc according to sex. The statistical
significance of the difference in the proportion of boys
versus girls diagnosed with GAS pharyngitis was assessed
using Fisher’s exact test, as were the proportions of patients
with gastrointestinal symptoms diagnosed clinically versus
by rapid tests. A p-value <0.05 was considered statistically
significant. All statistical analyses were performed using
STATA IC version 14 (StataCorp, College Station, TX, USA).

Results

A total of 5,755 children aged <15 years presented with fever

to the Musashi Kokubunji Park Clinic between June 1, 2011,

and January 18, 2015 were included in this study. Baseline

characteristics of these patients are shown in Table 1.
Among the 5,755 patients, 331 (5.8%) were coded as

having GAS pharyngitis (Table 2), including 218 (65.9%)

diagnosed with rapid tests and 113 (34.1%) with a clinical
diagnosis of probable GAS pharyngitis. The latter subgroup
was excluded from the primary analysis. Final diagnoses of
patients with fever are shown in Table 2.

The frequency of GAS pharyngitis diagnosed with a rapid
test in boys and girls with fever is shown in Table 3. GAS
pharyngitis was diagnosed with a rapid test in 14 (5.6%)
of the 248 patients with fever and abdominal pain, in nine
(7.6%) of the 118 patients with fever and nausea, and in 20
(3.9%) of the 509 patients with fever and vomiting. Among
patients with fever and abdominal pain, rapid-test-confirmed
GAS pharyngitis was significantly more frequent in boys
(11/120, 9.2%) than in girls (3/128, 2.3%; p=0.026). Among
patients with nausea, rapid-test-confirmed GAS pharyngitis
was also slightly more frequent in boys than in girls, although
the difference was not statistically significant (p=0.30). Rates
of GAS diagnosis were similar in boys and girls with fever
and vomiting (p=1.0).

The diagnostic accuracy of gastrointestinal symptoms
in predicting GAS pharyngitis in boys and girls with fever
are shown in Table 4. The overall positive likelihood ratio
of abdominal pain was 1.49 (95% CI =0.88-2.51); the ratio
was 2.41 (95% CI =1.33-4.36) in boys and 0.63 (95% CI
=0.20-1.94) in girls. The overall positive likelihood ratio of
nausea was 2.05 (95% CI =1.06-4.00); the ratio was 2.74
(95% CI=1.28-5.86) in boys and 1.09 (95% CI =0.27-4.42)
in girls. Vomiting had minimal association with the diagnosis
of GAS pharyngitis.

When patients were stratified according to age-group, the
association between abdominal pain and GAS pharyngitis
was stronger in boys aged <6 years than in boys aged 6—15
years. The positive likelihood ratio of abdominal pain in all

Table | Baseline characteristics of all patients with fever and characteristics according to patient sex

Boys Girls Total

Number of patients 3,097 2,658 5,755

Mean age (years) (interquartile range) 4.3 (1-6) 4.4 (1-6) 4.3 (1-6)

Symptoms other than fever
Cough 1,999 (64.5) 1,589 (59.8) 3,588 (62.3)
Sneezing/nasal congestion 1,723 (55.6) 1,314 (49.4) 3,037 (52.8)
Sore throat 424 (13.7) 419 (15.8) 843 (14.6)
Diarrhea 357 (11.5) 227 (8.5) 584 (10.1)
Vomiting 296 (9.6) 262 (9.9) 558 (9.7)
Localized rash 285 (9.2) 212 (8.0) 497 (8.6)
Headache 277 (8.9) 197 (7.4) 474 (8.2)
Generalized rash 199 (6.4) 146 (5.5) 345 (6.0)
Abdominal pain 132 (4.3) 135 (5.1) 267 (4.6)
Eye discharge 101 (3.3) 161 (2.8)
Ear pain/earache 69 (2.6)

Notes: Numbers include patients with clinical diagnosis of probable Group A streptococcal pharyngitis. Symptoms present in >2.5% of patients are shown. Data are

presented as the number (%) of patients unless otherwise specified.
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Table 2 Final diagnoses of all patients with fever and diagnoses according to patient sex

Boys Girls Total
Number of patients 3,097 2,658 5,755
GAS pharyngitis 185 (6.0) 146 (5.5) 331 (5.8)
Rapid-test-confirmed GAS pharyngitis 122 (65.9) 96 (65.8) 218 (65.9)
Clinical diagnosis of probable GAS pharyngitis 63 (34.1) 50 (34.2) 113 (34.1)
Diagnoses other than GAS pharyngitis
Upper respiratory infection, acute 1,631 (52.7) 1,422 (53.5) 3,053 (53.0)
Fever 477 (15.4) 353 (13.3) 830 (14.4)
Influenza 442 (14.3) 379 (14.3) 821 (14.3)
Acute otitis media/myringitis 329 (10.6) 209 (7.9) 538 (9.3)
Gastroenteritis presumed infection 216 (7.0) 172 (6.5) 388 (6.7)
Acute bronchitis/bronchiolitis 205 (6.6) 155 (5.8) 360 (6.3)
Tonsillitis, acute 99 (3.2) 88 (3.3) 187 (3.2)
Sneezing/nasal congestion 109 (3.5) 75 (2.8) 184 (3.2)
Diarrhea 91 (2.9) 73 (27) 164 (2.8)
Cough 82 (2.6)

Notes: Numbers include patients with clinical diagnosis of probable GAS pharyngitis. Diagnoses present in >2.5% of patients are shown. Data are presented as the number
(%) of patients.
Abbreviation: GAS, Group A streptococcus.

Table 3 Frequency of rapid-test-confirmed GAS pharyngitis in boys and girls with fever

Symptoms

Fever + Abdominal pain Fever + Nausea Fever + Vomiting Fever
Boys 117120 (9.2) 7/68 (10.3) 117269 (4.1) 122/3,034 (4.0)
Girls 3/128 (2.3) 2/50 (4.0) 91240 (3.8) 96/2,608 (3.7)
Total 14/248 (5.6) 9/118 (7.6) 20/509 (3.9) 218/5,642 (3.9)
p-values® 0.026 0.30 1.0 0.53

Notes: Patients with clinical diagnosis of probable GAS pharyngitis were excluded from the analysis. Data are presented as the number/total number (%) of patients unless
otherwise specified. *Differences between boys and girls by Fisher’s exact test.
Abbreviation: GAS, Group A streptococcus.

Table 4 Diagnostic accuracy of gastrointestinal symptoms in predicting GAS pharyngitis in boys and girls with fever

Positive LR (95% CI) Negative LR (95% CI) Sensitivity (95% CI) Specificity (95% CI)

Abdominal pain Boys 241 (1.33-4.36) 0.95 (0.89—1.00) 0.09 (0.05-0.16) 0.96 (0.96-0.97)
Girls 0.63 (0.20-1.94) .02 (0.98-1.06) 0.03 (0.01-0.09) 0.95 (0.94-0.96)
Total 1.49 (0.88-2.51) 0.98 (0.94-1.01) 0.06 (0.04-0.11) 0.96 (0.95-0.96)
Nausea Boys 2.74 (1.28-5.86) 0.96 (0.92-1.01) 0.06 (0.02-0.12) 0.98 (0.97-0.98)
Girls 1.09 (0.27-4.42) 1.00 (0.97-1.03) 0.02 (0.00-0.07) 0.98 (0.98-0.99)
Total 2.05 (1.06-4.00) 0.98 (0.95-1.01) 0.04 (0.02-0.08) 0.98 (0.98-0.98)
Vomiting Boys 1.02 (0.57-1.81) 1.00 (0.94-1.06) 0.09 (0.05-0.16) 0.91 (0.90-0.92)
Girls 1.02 (0.54-1.92) 1.00 (0.94-1.07) 0.09 (0.04-0.17) 0.91 (0.90-0.92)
Total 1.02 (0.67-1.56) 1.00 (0.96—1.04) 0.09 (0.06-0.14) 0.91 (0.90-0.92)

Note: Patients with clinical diagnosis of probable GAS pharyngitis were excluded from the analysis.

Abbreviations: GAS, Group A streptococcus; LR, likelihood ratio.

children aged <6 years was 1.95 (95% CI =0.98-3.88); the
ratio was 3.23 (95% CI =1.44-7.23) in boys and 0.91 (95%
CI=0.23-3.60) in girls in that age-group. The positive likeli-
hood ratio of abdominal pain in all children aged 6—15 years
was 1.09 (95% CI =0.57-2.08); the ratio was 1.53 (95% CI
=0.73-3.19) in boys and 0.51 (95% CI =0.12-2.09) in girls
in that age-group. No children aged <3 years with abdominal
pain or nausea were diagnosed with rapid-test-confirmed

GAS pharyngitis. Of the 218 children diagnosed with GAS
pharyngitis with a rapid test, 139 children had a sore throat
and nine had both a sore throat and abdominal pain. Of the
64 children aged <6 years who were diagnosed with GAS
pharyngitis by a rapid test, 22 children had a sore throat and
only one had both a sore throat and abdominal pain.
Similar results were observed when all patients coded
as having GAS pharyngitis, including those with a clinical
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diagnosis of probable GAS pharyngitis, were analyzed. GAS
pharyngitis was coded in 22 (8.6%) of 256 patients with fever
and abdominal pain, in 10 (8.4%) of 119 patients with fever
and nausea, and in 33 (6.3%) of 522 patients with fever and
vomiting. The positive likelihood ratio of abdominal pain
was 1.54 (95% CI =1.01-2.35) among all patients; the ratio
was 2.45 (95% CI =1.51-4.00) among boys and 0.69 (95%
CI=0.29-1.66) among girls. The positive likelihood ratio of
nausea was 1.50 (95% CI=0.79-2.85) among all patients; the
ratio was 2.06 (95% CI =1.00—4.25) among boys and 0.72
(95% CI =0.18-2.92) among girls. Vomiting had minimal
association with a diagnosis of GAS pharyngitis.

The frequency of gastrointestinal symptoms in children
with fever who were diagnosed with GAS pharyngitis accord-
ing to the method of diagnosis is shown in Table 5. There were
no significant differences in the frequency of gastrointestinal
symptoms between patients diagnosed with rapid tests versus
those clinically diagnosed with probable GAS pharyngitis.
Nausea was slightly more common in patients diagnosed with
a rapid test than in those clinically diagnosed with probable
GAS pharyngitis (p=0.17).

Discussion

The results of this study suggest that abdominal pain and
nausea were associated with GAS pharyngitis in boys, but
not in girls. Among patients with abdominal pain, GAS
pharyngitis was significantly more common in boys than in
girls; among those with nausea, GAS pharyngitis was slightly
more common in boys than in girls, although this difference
was not statistically significant.

To our knowledge, this study is the first to investigate the
sex-specific effects of gastrointestinal symptoms in the diag-
nosis of GAS pharyngitis. A study in children aged 1-6 years
showed an advantage for girls in language abilities, but this
disappeared during the sixth year.?>? Among younger children,

sex differences in the associations between abdominal pain
and nausea and a diagnosis of GAS pharyngitis might result
from boys tending to be less proficient at expressing their
symptoms than girls, with boys therefore showing a higher
rate of gastrointestinal symptoms.

This study had several limitations. The sensitivity of rapid
tests for GAS (0.86; 95% CI =0.83-0.88)'? is somewhat lower
than that of throat culture (sensitivity, 0.90-0.95),* which is the
gold standard test for GAS pharyngitis. If a higher percentage
of patients with true GAS pharyngitis have gastrointestinal
symptoms than the percentage among patients with a false-
negative rapid test for GAS, the sensitivity of gastrointestinal
symptoms will be overestimated. If the opposite is the case,
the sensitivity of gastrointestinal symptoms will be under-
estimated. The sensitivity of rapid tests for GAS may vary
with disease severity (spectrum bias).3** If the presence of
gastrointestinal symptoms indicates more severe disease,
then using rapid tests for GAS as the reference standard may
result in overestimation of the sensitivity of gastrointestinal
symptoms. However, no significant association between clini-
cal severity and rapid test sensitivity was shown in a recent
systematic review.!* Back-up throat cultures in children with
negative rapid tests are not necessarily needed in settings with
a low incidence of theumatic fever such as Japan,'? as long as
the pretest probability of GAS pharyngitis is not very high,
which was the case in this study population. In addition, it is
not feasible to perform both a rapid test and a throat culture in
individual patients, because health insurance in Japan covers
only one test. Although not ideal, using rapid tests for GAS as
the reference standard was the most practical approach for an
unfunded study at a private clinic. Several studies have used
rapid tests as the reference standard to evaluate the accuracy
of clinical findings in the diagnosis of GAS pharyngitis,'*2
including one conducted in a low-resource setting where bacte-
rial culture was not a practical option, as in the present study.?

Table 5 Frequency of gastrointestinal symptoms in boys and girls with fever diagnosed with GAS pharyngitis by rapid tests versus those

clinically diagnosed with probable GAS pharyngitis

Rapid-test-confirmed GAS pharyngitis

Clinical diagnosis of probable GAS pharyngitis

Abdominal pain Boys 117122 (9.0)
Girls 3/96 (3.1)
Total 14/218 (6.4)

Nausea Boys 7/122 (5.7)
Girls 2/96 (2.1)
Total 9/218 (4.1)

Vomiting Boys 11/122 (9.0)
Girls 9/96 (9.4)
Total 20/218 (9.2)

6/63 (9.5)
2/50 (4.0)
8/113 (7.1)
1/63 (1.6)
0/50 (0.0)
1/113 (0.9)
9/63 (14.3)
4/50 (8.0)
13/113 (11.5)

Note: Data are presented as the number/total number (%) of patients.
Abbreviation: GAS, Group A streptococcus.
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It is possible that some of the children diagnosed with
GAS pharyngitis according to rapid test in this study were
actually GAS carriers with concurrent viral infection.!! If
the percentage of children with gastrointestinal symptoms
is greater among patients with a false-positive rapid test for
GAS (ie, GAS carriers) than the percentage among patients
without true GAS pharyngitis, the specificity of gastroin-
testinal symptoms will be overestimated. If the opposite
is the case, the specificity of gastrointestinal symptoms
will be underestimated. According to a meta-analysis,? the
prevalence of GAS carrier status among asymptomatic
children is 12% (95% CI =9-14), with a lower estimate of
4% (95% CI =1-7) among children aged <5 years. However,
the proportion of GAS carriers among children with rapid-
test-diagnosed GAS pharyngitis in this study was probably
smaller, because rapid tests were performed only in patients
suspected of GAS pharyngitis. Even throat cultures cannot
differentiate patients with true GAS pharyngitis from GAS
carriers. While we acknowledge that controversy remains
about the need for antibiotic therapy for GAS pharyngitis in
high-resource settings,** we believe that antibiotic therapy for
children with clinical findings consistent with GAS pharyn-
gitis and with positive rapid tests for GAS is a reasonable,
effective, and cost-effective strategy.>¢-3#

The exclusion of patients with a clinical diagnosis of
probable GAS pharyngitis from the reference standard may
have altered our results. However, the analysis that included
all patients coded as having GAS pharyngitis, including
those clinically diagnosed with probable GAS pharyngitis,
showed a similar trend. Because the frequency of gastroin-
testinal symptoms was similar in patients diagnosed with a
rapid test and those clinically diagnosed with probable GAS
pharyngitis, the occurrence of gastrointestinal symptoms
likely had little influence on the clinical diagnosis of probable
GAS pharyngitis. There may have been some potential for
bias because the physician who took each patient’s history
decided whether to perform a rapid test. Failure to perform a
rapid test in all children may have resulted in overestimation
of the specificity of gastrointestinal symptoms in predicting
GAS pharyngitis. It was not possible to precisely diagnose all
patients, and some final diagnoses remained “fever.” Because
this study included all children with fever, the prevalence of
GAS pharyngitis was lower than that in a systematic review
that included only children with sore throat.> Our study
population consisted of children with fever, not sore throat
or pharyngitis, because we were interested in the diagnostic
value of gastrointestinal symptoms in children without typi-
cal signs and symptoms of GAS pharyngitis. Enrolling all

children with fever, including those not suspected of having
GAS pharyngitis, may also have resulted in overestimation
of the specificity of gastrointestinal symptoms, especially
in younger children with a low probability of having GAS
pharyngitis.

A study in patients with sore throat aged >4 years,
including adults, found that abdominal pain was not use-
ful in diagnosing GAS pharyngitis.”” The findings in our
study were consistent, in that we found a stronger associa-
tion between abdominal pain and GAS pharyngitis among
younger children, especially boys, than among older children.
A study showed that abdominal pain significantly increased
the likelihood of GAS pharyngitis in children aged <3 years,
but not in those aged >3 years.? While our findings in boys
aged <6 years agreed with the results of that study, no children
aged <3 years with abdominal pain were diagnosed with GAS
pharyngitis according to rapid test in the present study. The
clinical significance of abdominal pain in the diagnosis of
GAS pharyngitis in children aged <3 years is questionable,
because diagnostic studies for GAS are usually not indicated
for children in this age-group.*

In this study, the association between abdominal pain and
GAS pharyngitis was stronger among younger children, espe-
cially boys, than among older children. However, no children
aged <3 years with abdominal pain or nausea were diagnosed
with GAS pharyngitis according to rapid test. There may be
two reasons for this finding. First, children aged <3 years
seldom complain of abdominal pain or nausea. Second,
most of the rapid tests for GAS were performed in children
aged >3 years. Because rheumatic fever is rare in children
aged <3 years,* and because the prevalence of streptococcal
infections is significantly lower in this age-group than in
older children,*!° diagnostic studies for GAS are usually not
indicated for children in this age-group.* While this study
cannot provide more detailed information on the influence
of age on the association between gastrointestinal symptoms
and GAS pharyngitis, the clinical relevance of abdominal
pain and nausea in the diagnosis of GAS pharyngitis may be
greater among younger boys, but only those aged >3 years.

Conclusion

The findings of this study suggest that abdominal pain and
nausea are associated with GAS pharyngitis in boys, but
not in girls. Among younger children, sex differences in
the associations between abdominal pain and nausea and a
diagnosis of GAS pharyngitis might result from boys tending
to be less proficient at expressing their symptoms than girls,
with boys therefore showing a higher rate of gastrointestinal
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symptoms. Abdominal pain and nausea may help determine
the suitability of rapid tests in younger boys with fever and
other clinical findings consistent with GAS pharyngitis, even
in the absence of sore throat. Clinical prediction rules that
include abdominal symptoms may be helpful in diagnosing
GAS pharyngitis in boys.
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