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OBJECTIVE: To determine the effect of treatment with eryth-
romycin on the resolution of symptoms among adults with
pharyngitis not caused by group A streptococcus (GAS).

DESIGN: Randomized, double-blind, placebo-controlled trial.

SETTING: Ambulatory setting (hospital-based general inter-
nal medicine practices, walk-in clinic, employee health ser-
vice, and university health service).

PATIENTS: One hundred and eighty-six adults who met eligi-
bility criteria and whose chief complaint included sore throat.
Patients with positive cultures for GAS were excluded.

INTERVENTION: Ninety-three patients received erythromycin
(333 mg three times daily for 10 days) and 93 control pa-
tients received placebo.

MEASUREMENTS AND MAIN RESULTS: Major outcome mea-
surements included time to improvement in sore throat,
time to improvement in cough, time to improvement in ac-
tivity level, and subjective sense of well-being. The average
age of the patients studied was 26.6 years; 35% were men.
Patients given erythromycin had more rapid resolution of
sore throat symptoms (hazard ratio 1.43; 95% confidence in-
terval [CI] 1.00, 2.03; p = .049). Cough also resolved more
rapidly in patients receiving erythromycin (hazard ratio 2.22;
95% CI 1.01, 4.88; p = .05). There were no differences be-
tween the two treatment groups in improvement of activity
level or how sick patients felt in general. Most of the benefit
in resolution of sore throat was conferred on patients who
sought medical care within 2 days of onset.

CONCLUSIONS: Our results suggest that the benefit of eryth-
romycin treatment for patients with non-GAS pharyngitis is
small and of borderline statistical significance. Because of
the small size of the effect and because widespread use of
erythromycin could promote drug resistance, we do not rec-
ommend routine use of erythromycin in adult patients with
this type of pharyngitis.
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haryngitis is among the more common acute illnesses

in the United States.!? Rational and practical ap-
proaches to the diagnosis of group A streptococcus (GAS)
infections exist.34 However, GAS accounts only for ap-
proximately 10% of all cases of pharyngitis in adults.* It is
widely believed, consequently, that the majority of pa-
tients with pharyngitis have viral illnesses.? Nevertheless,
antibiotics are prescribed widely for pharyngitis, indepen-
dent of the presence of GAS,67 although there is great
variation in clinical strategies among practitioners.8

Our previous investigations and those of others have
suggested that many cases of non-GAS pharyngitis may
be caused by nonviral organisms and respond to therapy
with antibiotics.®14 Because treatment practices vary for
cases of pharyngitis that are not attributable to GAS, any
benefits of antibiotic therapy could have a substantial im-
pact. We conducted a randomized, placebo-controlled trial
of erythromycin and placebo in the treatment of pharyngi-
tis in adults not infected with GAS to evaluate the effects
of antibiotic treatment on symptoms.

METHODS
Study Population

We enrolled patients who came for medical care to
employee health services, walk-in clinics, or general inter-
nal medicine practices at Beth Israel Hospital, Boston
City Hospital, and the Massachusetts Institute of Tech-
nology Medical Department. Patients between the ages of
18 and 50 were eligible if a sore throat was among their
chief complaints. We excluded patients who had been ill
for more than 6 days, whose rhinitis symptoms were more
prominent than the complaint of sore throat, whose oral
temperature was 40°C or greater, who had symptoms of
urinary tract infection or vaginitis, were pregnant or nurs-
ing, had a history of rheumatic fever, had significant med-
ical illnesses other than hypertension, had taken antibiotics
within the previous 10 days, had a history of erythromy-
cin allergy, did not have a telephone at home, were not lit-
erate in English, had previously enrolled in the study, or
would be unable to cooperate with the study protocol in
the opinion of study personnel. Patients were also ex-
cluded if any evidence of pneumonia or otitis media was
found during the intake physical examination.
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Patients were screened for eligibility between January
1983 and December 1984. Of 998 patients screened, 420
met eligibility criteria and 215 agreed to participate. The
major reasons for exclusion: were illness duration greater
than 7 days (44%); nasal congestion was the most promi-
nent symptom (22%); temperature above 40°C (1%); dys-
uria or vaginitis (9%); pregnancy or lactation (3%); history
of rheumatic fever (3%); a chronic illness (11%); recent
antibiotic use (17%); history of erythromycin allergy (4%);
no telephone at home (6%); inability to read English (5%);
age less than 18 or greater than 50 (7%). (The percentages
add up to more than 100 because patients may have had
more than one reason for exclusion.) The major reasons
patients refused to participate were unwillingness to take
antibiotics, insistence on therapy with an antibiotic, lack
of time for follow-up, and unwillingness to have blood
drawn. Participating patients were randomized to receive
either active drug or placebo. Three patients were dropped
from the analysis because their data forms were mis-
placed before data entry. The final study group therefore
consisted of 212 randomized patients.

Treatment Assignment

Patients were randomized to regimens of erythromy-
cin (333 mg) or placebo three times daily. Erythromycin
was provided as the delayed-release erythromycin base
(E-mycin, The Upjohn Company, Kalamazoo, Mich.). We
selected this erythromycin preparation for study because
it required dosing three times daily rather than four times
daily. Placebo pills were identical in appearance to eryth-
romycin capsules and consisted of lactose primarily in a
gelatin capsule (also provided by The Upjohn Company).
Both physicians and patients were blinded to treatment
group assignment. Patients whose initial throat cultures
were positive for GAS were told to discontinue their study
medication and begin a 10-day course of penicillin, or
erythromyecin if there was a history of penicillin allergy.

Data Collection

Patient Evaluation

At intake, we obtained a history of the severity of sev-
eral upper respiratory symptoms that included sore
throat, coryza, sneezing, nasal obstruction, headaches,
cough, sputum production, hoarseness, achiness, and fe-
verishness. We asked about the duration of the present
illness, use of cigarettes, activity level, and use of other
medications. We performed a physical examination to as-
sess temperature and respiratory rate, and abnormalities
of the ears, nose, throat, cervical lymph nodes, and chest.
To assess the severity of each symptom, we asked patients
to report severity on a 4-point categorical scale with O if the
symptom was absent, 1 if the severity of the symptom was
mild, 2 if moderate, and 3 if severe. Physician evaluators

recorded their recommendations for symptomatic ther-
apy. We discouraged the use of antipyretics and offered
codeine, guaifenesin, and pseudoephedrine as indicated
to patients who requested symptomatic remedies.

Patient Follow-up

We asked patients to complete a daily questionnaire
for 2 weeks in which they recorded the use of medications
other than study drug, the severity of upper respiratory
symptoms, and potential adverse reactions to erythromy-
cin such as nausea, anorexia, or diarrhea. We also asked
them to record their temperatures and to report activity
levels on the questionnaire for the period of follow-up. Pa-
tients reported their activity level on a 4-point categorical
scale ranging from “able to carry out usual activities with
no difficulty” to “unable to carry out usual activities and
needing to spend most of time in bed.” They also recorded
how sick they felt on a 4-point scale ranging from “not
sick at all” to “extremely sick.” Patients completed their
first diary form at the enrollment visit.

We called patients on three occasions after enroll-
ment to encourage continued diary completion, to inquire
about compliance with the study medication regimen, to
ask about use of other medications, and to ask whether
patients thought they were taking erythromycin or pla-
cebo. We asked patients to return for follow-up 2 to 3
weeks after enrollment for repeated cultures. Patients
completed the symptom diary again, and we counted their
pills to assess compliance. We collected diaries at the fol-
low-up visit and paid each patient $20 for participation.

Laboratory Evaluation

We obtained throat cultures from all patients using
double-tipped dry cotton swabs. The Children’s Hospital Mi-
crobiology Laboratory (Boston, Mass.) grouped -hemolytic
streptococcal isolates using standard techniques. Isolates
were identified as group A, B, C, F. G, or other (nongroup-
able isolates).

Data Analysis

The final study group consisted of all patients who met
inclusion criteria and were randomized to active drug or
placebo, had a negative culture for GAS, and returned for
follow-up. We compared demographic factors, cigarette
use, presence or absence of symptoms, severity of sore
throat, activity level, physical findings, and culture results
(non-GAS subtypes) in the erythromycin and placebo
groups. We used x2 analysis or Fisher’'s Exact Test, as ap-
propriate for categorical variables, and the Wilcoxon
Rank-Sum Test for continuous variables. We defined sta-
tistical significance as p < .05.

We compared outcomes using survival analysis. To
avoid multiple comparisons and to focus our analysis on
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Table 1. Patient Characteristics at Intake (n = 186)

Erythromycin Placebo P
Patient Characteristic (n=93) (n=93) Value
Demographics
Age (median), years 25 26 .68
Male gender, % 39 32 .36
Education, %
9-12 years 19 17 .36
13-16 years 55 65
17+ years 26 18
Household size, %
1-2 persons 56 52 .56
3+ persons 44 48
Medical history, %
Current smoking 26 32 .39
Upper respiratory infection history and symptoms, %
Recent exposure to person with respiratory infection 60 51 .18
History of fever 12 12 1.00
Runny nose 49 46 .66
Sneezing 31 34 .64
Blocked nose 41 40 .88
Headache 41 53 11
Cough 51 46 .56
Hoarseness 60 67 .36
Myalgias 42 49 .30
Sore throat severity
Mild 16 27 .16
Moderate 48 46
Severe 35 27
How do you feel?
Not sick 7 9 .69
Mildly sick 44 48
Moderately sick 38 37
Extremely sick 11 7
Activity level
Able to carry out normal activity without difficulty, % 34 30 .96
Able to carry out normal activity with difficulty, % 40 43
Unable to carry out usual activity, % 13 13
Unable to carry out usual activity and needing to spend most of time in bed, % 13 14
Median length of illness, days 3 3 .62
Physical examination findings
Oral temperature (median), °C 37.1 37.0 .19
Anterior cervical lymphadenopathy, % 57 58 .88
Nasal edema, inflammation or discharge, % 21 37 .02
Pharyngeal infection, % 90 95 .26
Pharyngeal exudate, % 3 2 .65
Tonsillar exudate, % 13 18 31

outcomes we considered most important, we constructed
Kaplan-Meier!® curves for the following outcomes: time to
improvement in sore throat; time to improvement in
cough; time to improvement in activity level; and time to
improvement in how sick the patient felt in general. We
defined patients with severe sore throat as improved if
their sore throats became “mild” or “none” by day 6 fol-
lowing study entry and remained “mild” or “none” for at
least 3 days. Similarly, we defined patients with mild or

moderate sore throat as improved if they had “no sore
throat” by day 6 and remained that way for 3 days. We de-
fined the day of improvement as the day on which the pa-
tient reported improvement in symptoms using the above
criteria. We used similar definitions for improvement in
cough and how sick the patient felt. We truncated sur-
vival curves at 7 days following enrollment because of our
hypothesis that any clinically important difference in
symptoms would occur early. Because previous research
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Table 2. Frequency of Positive Cultures for Non-Group A
Streptococcus in Treatment and Placebo

Number (%) in Number (%) in
Streptococcal Erythromycin Group Placebo Group P

Group (n=93) (n=93) Value

B 5 (5) 1(1) .10
C 13 (14) 12 (13) .83
F 7(8) 3(3) .19
G 2 (2) 7 (8) .09
Nongroupable 5 (5) 0 (0) .02
Total (any

non-GAS) 31* (33) 23 (25) .20

*One patient had cultures positive for two different non-GAS sub-
types, so the total is 31 rather than 32.

has shown that early antibiotic treatment of GAS pharyn-
gitis is more effective than when therapy is delayed,!® we
hypothesized that those patients enrolling within 2 days
of the onset of symptoms (“early presenters”) would
achieve more benefit from treatment than those who en-
rolled later (“late presenters”). We generated separate sur-
vival curves for early presenters and late presenters.

To adjust for potential confounding variables, clinical
findings associated with group assignment at p < .2 were
entered into a Cox proportional hazards model.!” Candi-
date variables included demographic factors, medical his-
tory, upper respiratory infection symptoms, physical exam-
ination findings, and culture results as shown in Tables 1
and 2. We tested for an interaction between early presen-
tation and treatment effect in the Cox model by including
an interaction term for duration of illness and treatment
group as well as independent variables for treatment group
and duration of illness in the Cox model. The effect of any
individual factor or combination of factors was considered
to be significant if the p value was less than .05.

The study protocol was reviewed and approved by
Beth Israel Hospital’'s Committee on Clinical Investigations.

RESULTS
Patient Population

Of 212 randomized patients, 15 were excluded follow-
ing randomization because their initial throat cultures
were positive for GAS. Eleven patients were excluded be-
cause they did not return for follow-up and information
on the resolution of symptoms was not available. Ex-
cluded patients were equally distributed between the
treatment groups. Therefore, the number of patients in-
cluded in the analysis was 186, equally divided between
the two groups.

Table 1 shows the characteristics at intake of the two
groups. We compared demographic variables, symptom
status, use of concomitant medications, smoking history,
and physical findings at intake. The average age of the
study population was 26.6 years (median 25 years, 25th,
75th percentile = 23, 30 years), and 65% were female. Pa-
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FIGURE 1. Comparison of days until improvement of sore throat
among patients given erythromycin versus placebo (n = 179).

tients in the two groups were equally distributed among en-
rollment sites, by season of study entry, and by educational
background. Histories of fever and use of over-the-counter
medications for symptom relief were equal in the two
groups. Patients in the placebo group were more likely to
have abnormal nasal findings on physical examination (p =
.02). Of 95 patients with a temperature greater than 38°C at
intake, 5 (5.4%) were in the erythromycin group and 1
(1.1%) was in the placebo group (p = .10).

Table 2 demonstrates that nearly a third of the pa-
tients in the study groups had cultures that were positive
for non-GAS. The most common non-GAS groups cul-
tured were C and F. The total number of patients with
positive cultures for non-GAS were similar in the two
treatment groups (p = .2).

Clinical Outcomes

Of the 186 patients, 179 had sufficient diary data to
determine the time to improvement in sore throat as defined
above. Patients who took erythromycin improved slightly
more rapidly than those who took placebo (hazard ratio
1.43; 95% CI 1.00, 2.03; p = .049; Fig. 1). By day 3, 32% of
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FIGURE 2. Comparison of days unfil improvement of sore
throat in early presenters (n = 68) for patients given erythromy-
cin versus placebo.
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LATE PRESENTERS

1001 o—e@ Erythromycin
901 o—O Placebo
801

g :H‘
60-

[
50-

40
301
201
101

% of Patients Improved

1 2 3 4 5 6
Treatment Day

FIGURE 3. Comparison of days until improvement of sore
throat in late presenters (n = 111) for patients given erythromy-
cin versus placebo.

patients taking erythromycin had improved compared with
18% of patients taking placebo. The median time to im-
provement in the treatment group was 4 days compared
with 5 days in the placebo group (25th, 75th percentile =
3, 7 days). Figures 2 and 3 demonstrate that most of the
benefit was conferred on early presenters (hazard ratio
2.45; 95% CI 1.37, 4.38; p = .003) compared with late
presenters (hazard ratio 1.05; 95% CI 0.67, 1.64; p = .25).

When we included an interaction term for duration of
illness prior to enrollment and treatment group in a Cox
model, the interaction was significant (p = .025). Adjust-
ing individually for the presence of abnormal nasal find-
ings, sore throat severity, prescription of pseudoephed-
rine, season of the year, compliance with medication
regimen, the presence of non-GAS isolates on initial cul-
ture, cough, current smoking, history of fever, lymphade-
nopathy, or exudate on physical examination did not
change the results substantially (i.e., the coefficient asso-
ciated with treatment group did not change by more than
10% when 9 of these 11 variables were included individu-
ally in the model). For the remaining two variables (sore
throat severity and temperature at time of enrollment),
the coefficient changed by 15% or less. When these latter
two variables were included in the model, the p value as-
sociated with treatment increased from p = .05 to .08.
When we adjusted the model containing the interaction
term, the value associated with the interaction term in-
creased from p = .025 to .049.

Of the 186 patients, 87 had sufficient data in the diary
for us to assess the time to improvement in cough (n = 41
in placebo group, n = 46 in erythromycin group). Cough
improved significantly more rapidly among patients re-
ceiving erythromycin (hazard ratio 2.22; 95% CI 1.01,
4.88; p = .05). By day 3, 26% of patients taking erythro-
mycin had improved compared with 17% of patients in
the placebo group. Patients who presented within 2 days
of illness onset were no more likely to have improvement
in their cough with erythromycin treatment than were
those who presented later in the illness course. The effect

Table 3. Comparison of Symptoms Reflecting Possible
Adverse Effects of Treatment

Before
Treatment Day 1 Day 3 Day 6
P P P P
Symptom % Value % Value % Value % Value
Nausea
Erythromycin 15 1.0 18 .60 15 .26 6 .76
Placebo 15 15 10 5
Diarrhea
Erythromycin 6 1.0 10 .81 4 .06 6 42
Placebo 6 11 12 10
Anorexia

Erythromycin 55 .66 48 .88 27 1.0 13 1.0
Placebo 58 49 27 13

Pruritus, hives,
or other rash
Erythromycin 9 39 5 .76 8 1.0 6 .52
Placebo 5 6 8 4

of erythromycin on the resolution of cough was un-
changed after adjusting for potential confounders includ-
ing current smoking, the use of antitussive agents, head-
ache, tonsillar exudate, nasal findings, the presence of
either fever or lymphadenopathy or exudate, and the
presence of non-GAS by culture.

There was no significant difference between treat-
ment and placebo groups in either time to improvement in
activity level or improvement in how sick the patient felt
in general.

Compliance with Medication Regimen and
Possible Adverse Effects of Treatment

Only 12 of the 186 patients had more than 12 tablets
remaining at the time of follow-up, and they were equally
distributed between the treatment groups. Throughout
the follow-up period, patients reported on potential side
effects of treatment including nausea, vomiting, diarrhea,
and rash (Table 3). Although patients receiving erythro-
mycin experienced slightly more nausea during the early
days of treatment than did patients receiving placebo, this
difference was not significant. There were no other signifi-
cant differences between the two groups in the frequency
of other symptoms reflecting possible adverse effects of
treatment. Patients’ reports of the treatment they thought
they were given (erythromycin vs placebo) were not asso-
ciated with their actual treatment groups (p > .2).

DISCUSSION

The benefits of treating pharyngitis caused by GAS
are well established. Treatment with antibiotics reduces
the attack rate of both suppurative and nonsuppurative
sequelae,'® and probably also speeds the resolution of
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symptoms.!6:1920 Qur study assessed the value of a 10-
day course of erythromycin in adults with pharyngitis
who did not have GAS infection. We found that erythro-
mycin use was associated with a more rapid resolution of
sore throat symptoms, primarily in those patients with
more recent onset of symptoms. Cough resolved more
quickly in patients given erythromycin, but no improve-
ment was seen in their level of activity or in how sick they
felt in general. The positive treatment effects we observed
were small, and of borderline statistical significance.

Physicians frequently prescribe antibacterial therapy
for patients with non-GAS pharyngitis.®7-2! There is tre-
mendous variation in practice in the United States. Many
physicians never obtain throat cultures or order rapid
tests for GAS antigen and simply prescribe antibiotics.?2
Many other physicians begin antibiotic treatment before
culture results become available and may or may not con-
tinue antibiotic treatment when the throat culture is neg-
ative.?? In addition, patients with pharyngitis frequently
request antibiotics.?3

A substantial fraction of cases of non-GAS pharyngitis
may be caused by nonviral agents. Mycoplasma pneumo-
niae,® 1012 Chlamydia species,® 1214 non-group A B-hemo-
Iytic streptococci (particularly groups C and G!1.1824.25), Ar-
canobacterium (formerly Corynebacterium) hemolyticum,?6-27
Neisseria gonorrhoeae,?® possibly Hemophilus influenzae,®
and other organisms are reported to cause pharyngitis oc-
casionally in adults. Erythromycin acts against many of
these organisms, as well as against GAS.

We studied patients who came to several walk-in cen-
ters in a large urban area in the northeast region of the
United States. They were generally young and healthy. All
patients reported a sore throat as the primary complaint.
We excluded from the study those patients with coryza
and rhinorrhea as their chief complaint in an attempt to
minimize the number of patients with acute viral upper
respiratory infections.

The results of our study suggest that erythromycin
has only a modest effect on symptom duration in adults
with non-GAS pharyngitis. In comparison with placebo,
erythromycin reduced the median time to improvement of
sore throat by 1 day. The beneficial effect of erythromycin
was restricted to the subgroup of patients who presented
within the first 2 days of their illness. We could not iden-
tify any other clinical information that indicated patients
who were likely to benefit from treatment. We failed to
demonstrate any improvement in patients’ activity level
and how sick they felt in general.

Our study is not the first trial of antibiotic use for
non-GAS pharyngitis. Marlow et al. performed a small
randomized double-blind trial of erythromycin versus pla-
cebo in patients aged 12 years and older.3° Erythromycin
appeared to decrease the median number of days of feel-
ing ill but did not lead to more rapid resolution of the sore
throat itself. McDonald and colleagues performed a ran-
domized controlled study of erythromycin in patients who
had had sore throat symptoms for less than 48 hours and

had objective evidence of pharyngitis.3! In their study of
98 patients, most symptoms tended to resolve more rap-
idly with erythromycin therapy, although in only one find-
ing (an overall symptom score) was the shorter duration
of symptoms statistically significant. Of interest, McDon-
ald et al. found that the incidence of new illnesses in
household members was reduced by the use of erythro-
mycin. These studies, like ours, do not support the wide-
spread use of erythromycin in non-GAS pharyngitis.

There are reasons to be concerned about widespread
use of erythromycin in non-GAS illness. Although it may
hasten the resolution of pharyngitis, erythromycin some-
times produces adverse gastrointestinal symptoms and
might produce other symptoms as well. Expanded use of
erythromycin can lead to emergence of erythromycin-
resistant organisms. Seppala and colleagues reported the
development of resistance of GAS to erythromycin in Fin-
land during a 10-year period in which erythromycin use
had tripled.3? Similar effects of widespread use of erythro-
mycin were noted in Japan.33

Our study has a number of important limitations. Be-
cause we studied young adults in whom nonviral causes
of pharyngitis may be more common, our results may not
apply to populations of older adults. Also, although the
patients were randomly allocated to the two treatment
arms, the randomization did not result in an equal distri-
bution of all potential confounding factors. For example,
nasal mucosal inflammation was slightly more frequent in
the placebo than in the erythromycin group, and pseu-
doephedrine was prescribed more frequently in the pla-
cebo than in the erythromycin group. We do not think
this distorted the results, however, because the relation
between treatment group and time to improvement in
sore throat symptoms remained significant after we ad-
justed for these potential confounders using multivariable
statistical techniques. Also, because we analyzed the ef-
fect of treatment in the subgroup of early presenters in a
nonrandomized fashion, we may have biased the results.
Although the original data were collected nearly a decade
ago, there is little reason to think that the epidemiology of
non-GAS pharyngitis or its responsiveness to erythromy-
cin has changed over the past 10 years.3¢ As the literature
suggests that most non-GAS subtypes are susceptible to
erythromycin, we did not perform sensitivity testing of
non-GAS isolates to erythromycin. A more important limi-
tation of our study was the lack of detailed microbiologic
studies that could have supported an underlying premise
of the study: namely, that certain potentially treatable,
nonviral organisms were responsible for a substantial
fraction of cases of non-GAS pharyngitis. Because we lack
detailed microbiologic data, the diagnosis of patients re-
sponsive to treatment in our study remains uncertain. Of
note, we found that the presence of non-GAS by culture
was not associated with treatment effect, suggesting that
the non-GAS pathogen is not likely to be the primary cause
of symptoms in the patients we studied.

In summary, our study showed that adult patients
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with non-GAS pharyngitis who presented within the first
day or two of their illnesses had a modest response of some
symptoms to treatment with erythromycin but did not ex-
perience a subjective improvement in sense of well-being or
return to their usual activity level more quickly than pla-
cebo-treated patients. The decision to treat should be
based on a number of factors, including the patient’s de-
sire for therapy.23 Because widespread use of erythromycin
has the potential to promote generation of drug-resistant
organisms, and because the benefit we observed was small
and of borderline statistical significance, we believe that
routine use of erythromycin for patients with non-GAS
pharyngitis is not indicated at this time. Our study and
others do not offer compelling support for use of erythro-
mycin for routine treatment of non-GAS pharyngitis.30-3

The authors thank Joseph Ingelfinger, MD, John Moses, MD,
Carmen Alicea, and Linda Hines for their assistance and the
PyMah Corp. for contributing Tempa-Dot thermometers for
use in the study.
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