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Management of streptococcal pharyngltls

reconsidered

MICHAEL A.

Much has been written about the management of
Group A beta-hemolytic streptococcal (GABHS)
pharyngitis. Some might say “too much,” and by ex-
aggerating the importance of this entity we have cre-
ated a national “stretococcal neurosis.” JHowever>

pharyngitisis-still.a.common-problem-as-evidencedzby

estimates:that=11%-of=allzschool-age-children-visit-az

DPhysieian-with-this-complaint-annually:*aIn addition

even though the clinical disease appears to be milder
and the risk of complications considerably less than
in the past, GABHS pharyngitis is still considered a
potentially serious disease.

Despite the voluminous literature on the subject, a
discussion of GABHS pharyngitis is guaranteed to
generate much debate and numerous questions such
as the following. Considering the current rarity of
rheumatic fever, is our zealous approach to GABHS
pharyngitis still justified? Are there other valid rea-
sons for treating GABHS pharyngitis apart from pre-
vention of rheumatic fever? Are throat cultures being
used appropriately and what is the status of noncul-
ture, rapid dlagnosjlc techniques? Is penicillin still the
drug of choice in view of the apparent increase in
treatment failures? Is a full 10-day course of antibiotic
therapy still required? What is the cause of treatment
failures, are they important and how should they be
managed?

The purpose of this report is to attempt to respond
to these and related questions.

ConSIdermg the Current Rarity of Rheumatic Fever
in This Country, Is Our Zealous Approach to
GABHS Pharyngitis Still Justified?

The history of the modern approach to managing
pharyngitis in children dates back to 1950 to 1951
when it was shown that the initial attack of rheumatic

fever could be prevented by treating the preceding
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episode of GABHS pharyngitis with a course of peni-
cillin.®»® Thus rheumatic heart disease became one of
the very few preventable chronic diseases of childhood.
This placed a premium on accurate diagnosis and
ultimately led to the widespread use of throat cultures.
It also required careful attention to compliance for an
adequate course of therapy. While the ability to pre-
vent rheumatic heart disease was heralded as an im-
portant advance, it nevertheless took 10 to 15 years
before the recommendations aimed at preventing
rheumatic fever became a widely accepted standard
for the management of pharyngitis in this country.

We have now reached the point when rheumatic
fever has become a comparatively rare disease in the
United-States;with-areperted-incidence:as-low.as:0:64
case=per=100;000=in=the=general=population:& Is the
dramatic decline in rheumatic fever due to changes in
the organism, changes in the host, greater efforts to
diagnose and treat GABHS pharyngitis according to
established standards or a combination of these fac-
tors? We believe that to a large extent it is due to the
expanded availability of health care through Medicaid
for the high risk child population and to the wide-
spread use of penicillin for GABHS pharyngitis.® Non-
believers point out that the incidence of rheumatic
fever began to fall long before the availability of an-
tibiotics. Indeed this is true, yet between 1952 and
1961, 258 children with rheumatic fever were admitted
to the Johns Hopkins Hospital. Even as late as 1965,
incidences ranging from 20 to 60 cases per 100,000
population were still being reported in this country.®”’
It could hardly be said at that time that rheumatic
fever was nearly eradicated.®

It has been only during the past 15 years that
rheumatic fever has fallen almost to the vanishing
point in this country.®!® There were only 33 admis-
sions for rheumatic fever to Johns Hopkins between
1972 and 1981 compared to 258 two decades earlier
(Fig. 1). This striking decline could not have been due
to changes in host resistance in so short a period of
time. Changes in the virulence of streptococci render-
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F1G. 1. Comparison of number of admissions to the children’s
service, Johns Hopkins Hospital, 1952 to 1961 and 1972 to 1981.°

ing the organisms less “rheumatogenic” may have
occurred but proof is lacking.® The authors partici-
pated in a recent national conference on the “Man-
agement of Pharyngitis in an Era of Declining Rheu-
matic Fever,” at which it was concluded that the
diagnosis and treatment of GABHS pharyngitis is an
important factor in the decline of rheumatic fever.**
We agree with this conclusion but at the same time
believe that several aspects of this approach need to
be reexamined and modifications considered.

Are There Other Valid Reasons for Treating
GABHS Pharyngitis Apart from Prevention of
Rheumatic Fever?

Glomerulonephritis. Prevention of the other non-
supportive complication of GABHS pharyngitis, acute
glomerulonephritis, is more difficult. Wikile¥ome*study
showedsass0Zwreductionmmostauthoritiessheliexve:that
glomerulenephritisscanmat:zbe:preyented.-by-treatmenta
of the preceding episode of GABHS pharyngitis.%13

~However, eradication of GABHS by adequate therapy

in a patient with nephritis will prevent the spread of
the nephritogenic strain of GABHS to others and the
appearance of multiple cases of nephritis in the family.

Suppurative complications. There is no disa-
greement about the value of antibiotic treatment for
preventing - suppurative complications of GABHS
pharyngitis such as peritonsillar abscess-andzcervieal
adenitis-hesesandiother complications accounted for
as much as 13% of hospital admissions before 1940.1*
When penicillin became available but was still scarce,
it was given for only 3 days to patients with scarlet
fever. Thirty-nine percent of the patients developed
suppurative complications. However, when the dura-
tion of treatment was increased to 6 days this figure
dropped to 5%.'° Currently, suppurative complications
are rarely seen in antibiotic-treated patients.

Spread of infections. Another important and
often overlooked reason for treating GABHS phar-
yngitis is to minimize the spread of infection. The risk
of an untreated patient with bona fide GABHS phar-
yngitis transmitting the organism to other children is
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very high. In one study 35% of the household contacts
acquired GABHS within a few days after the index
case had been identified.'® Untreated patients often
become asymptomatic in 3 to 4 days and upon return
to normal activities become an occult source for spread
to others. Approximately 97% of patients with
GABHS pharyngitis become culture-negative within
24 hours of initiating antibiotic therapy.!” However, if
treatment is stopped after 3 days, the cultures will
again become positive in more than half the patients

" and if stopped after 6 days the cultures will again

become positive in 34%.'® Studies on the duration of
treatment with oral penicillin to control outbreaks of
streptococcal infections in the armed forces showed

that a 10-day course of penicillin prevented the re-
surgence of GABHS following cessation of treatment,

whereas a 5-day course did not.!%°

Effect on clinical course. Some have questioned
the impact of antibiotic therapy on the clinical course
of streptococcal pharyngitis citing investigations car-
ried out at Warren Air Force Base in the early 1950s
to support their position.?"?? In these studies the rate
of improvement in young adults with GABHS phar-
yngitis treated with antibiotics was only marginally
greater than in comparable patients who did not re-
ceive antibiotic therapy. However, many practicing
pediatricians have had the impression that antibiotic
therapy has a dramatic impact on the clinical course
of streptococcal pharyngitis.?

We conducted a randomized, placebo-controlled in-
vestigation in 194 children with proven GABHS phar-
yngitis.'” After.a throat culture had been obtained
each child was evaluated for the presence of signs and
symptoms and was then randomized in a double-blind
manner to receive penicillin V, cefadroxil or placebo.
Approximately 18 to 24 hours later each patient re-
turned for a reevaluation of their clinical status. Sig-
nificantly fewer of the children who had received
either penicillin or cefadroxil had persistence of objec-
tive signs (Fig. 2) and subjective symptoms (Fig. 3)
than did the children who had received placebo. In
addition the evaluating physician, parents and pa-

tients all had the general impression that significantly

fewer of the antibiotic-treated patients failed to dem-
onstrate an overall clinical improvement at the follow-
up evaluation than did the placebo-treated patients.
When throat cultures are used to diagnose GABHS
pharyngitis, a decision has to be made as to whether
to initiate antibiotic therapy immediately or wait for
the results of the throat culture. Although we are not
advocating routine, immediate antibiotic therapy for
every child with suspected GABHS pharyngitis, we
believe that the dramatic impact that early antibiotic
therapy can have should be taken into consideration
when attempting to make this decision. By shortening
the duration of the clinical illness and by reducing the
period of .infectivity, early antibiotic therapy of
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F1G. 3. Patients with the presence of specific clinical symptoms
before and after 24 hours of therapy.!”

GABHS pharyngitis may not only allow the patient
to return to school or day care sooner than if therapy
had been withheld until the results of the throat
culture were known, but may also allow a parent to
return to work 24 to 48 hours sooner. The new rapid
diagnostic test for GABHS pharyngitis may eliminate
the need to make a decision as to whether to initiate
antibiotic therapy immediately or wait. '

September, 1985

What Is the Status of Nonculture Rapid Diagnostic
Tests for GABHS?

The nonspecific nature of many of the signs and
symptoms of GABHS pharyngitis makes the clinical
diagnosis of this disease, even for the most experienced
physician, difficult.?* An accurate diagnosis therefore
depends upon bacteriologic confirmation. In 1954
Breese and Disney** first described the use of throat
cultures on blood agar plates in a pediatric office. Over
the past two decades many pediatricians have incor-
porated this diagnostic test into their office routine.
However, culturing throat swabs on blood agar plates
has not been without problems; primary among them
has been the 24 to 48 hours required to obtain the
culture results. This inherent delay has led some phy-
sicians to initiate antibiotic therapy before knowing
the results of the throat culture. Since the majority of
children with acute pharyngitis do not have GABHS
disease and will not benefit from antibiotic therapy,’
this approach causes a large number of children to
receive unnecessary antibiotics. Of additional concern
is that once antibiotic therapy has been initiated, some
physicians are reluctant to discontinue it, even when
the throat culture is later reported to be negative.?®%
On the other hand those physicians who wait the 24
to 48 hours for the results of the throat culture before
initiating antibiotic therapy may be prolonging the
clinical course and the period of infectivity and may
be faced with the problem of poor compliance in a
patient who is already improving. A rapid diagnostic
test that could provide an alternative to the blood agar
culture would therefore be tremendously helpful to the
practicing physician.

One of the most exciting developments in recent
years in the area of GABHS pharyngitis has been the
appearance of commercial antigen detection tests for
the rapid identification of GABHS directly from
throat swabs. Although these rapid diagnostic tests
may be more expensive than the blood agar culture
(about $2.00 and about $0.50, respectively), the advan-
tage they offer over the traditional procedure is the
speed with which they can provide results. Identifi-
cation of GABHS with a rapid diagnostic test allows
the prompt initiation of specific antibiotic therapy,
while rapid exclusion of GABHS pharyngitis should
eliminate the temptation to initiate unnecessary and
costly antibiotic therapy in these patients.

The rapid diagnostic tests for GABHS that have
received the most extensive evaluations are the Direc-
tigen Group A Strep Test Kit® (Hynson, Westcott,
and Dunning, Baltimore, MD) and the Culturette
Brand Ten Minute Group A Strep ID Kit® (Marion
Scientific, Kansas City, MO). Several investigations
of the accuracy of these tests when compared to blood
agar cultures have been performed primarily in large
diagnostic microbiology laboratories or in university
hospitals (Table 1).27°! These studies have demon-
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TABLE 1

Comparison of two latex agglutination tests for the detection of GABHS directly from throat swabs with blood agar cultures

% of Results

Study Directigen® Culturette®
Sensitivity Specificity NPV Sensitivity Specificity PPV NPV
Slifkin and Gil¥ 95 100 100 99
(100)°

Chang and Mohla® 90 99 96 98
Gerber et al.?® 84 99 93 83 99 97 93

(95) (95)
McCusker et al.* 91 99 96

97
Miller et al.* 91 98 98

(100)

PPV, positive predictive value; NPV, negative predictive value.

a Qensitivity if cultures with less than 10 colonies of GABHS per plate are not considered positive. -

strated that these tests have a sensitivity of 82 to 95%,
a specificity of 84 to 100%, a positive predictive value
of 96 to 100% and a negative predictive value of 93 to
99% when compared with results from blood agar
cultures.

The Directigen® and Culturette Brand® tests are
comparably priced; however, the Directigen® test is
moderately complex, requires special equipment and
supplies and takes approximately 75 minutes to per-
form. While easily adapted to a diagnostic microbiol-
ogy laboratory, it is unlikely that a practicing physi-
cian would be able to use the Directigen® test routinely
in their office. The time requirement alone would
preclude the performance of this test while the patient
waited for the results. In contrast the Culturette
Brand® test is simple to perform, requires no addi-
tional materials or special equipment, takes between
19 and 15 minutes to complete and can be performed
in a physician’s office while the patient waits for the
results.

Of the false-negative Directigen® and Culturette

Brand® test results, a large number occurred in pa- °

tients who had less than 10. colonies of GABHS on
their blood agar culture (1+ cultures). When these 1+
cultures were not considered positive, the sensitivity
of both the Directigen® and Culturette Brand® tests
was 92 to 100%. There has been a great deal of debate
in recent years about the significance of throat cul-
tures with less than 10 colonies of GABHS per plate.
Some have suggested that these patients are merely
carriers of GABHS (positive throat culture but no
antibody response to GABHS) and are not truly in-
fected (positive throat culture and an antibody re-
sponse to GABHS).?2%3 Others believe that the differ-
entiation of patients with streptococcal infections
from those who are carriers cannot be made on the
basis of degree of positivity of the throat culture
alone.® If the majority of patients with negative an-
tigen detection test results and 1+ positive throat
culture were carriers, then the sensitivity of these

antigen detection tests, in terms of identifying bona
fide streptococcal infections, would be much higher.

Further investigations of the accuracy and practi-
cality of these rapid, antigen detection"Tests must be
performed before they can be fully accepted as a
replacement for the blood agar culture. In the mean-
time, given the infrequency of false-positive rapid test
results, a physician could treat a patient with a posi-
tive antigen detection test and dispense with perform-
ing a blood agar culture. However, until more is known
about the true clinical significance of a false-negative
rapid test result, negative antigen detection test re-
sults should be confirmed with a blood agar culture. A
physician could swab a patient’s throat with two swabs
simultaneously, run the antigen detection test on one
and put the other aside. If the antigen detection test
were positive then the second swab could be discarded,
while if the antigen detection test were negative then
the second swab could be used for the blood agar
culture.

Are Diagnostic Tests. for GABHS Being Used
Appropriately?

In order for throat cultures (and antigen detection
tests) to remain useful and cost-effective diagnostic
procedures, it is important that they be used selec-
tively. When attempting to decide whether to perform
a throat culture (antigen detection test) on a particular
patient, a consideration of the epidemiologic and clin-
ical findings will help to achieve this aim.”® For ex-
ample GABHS pharyngitis is a disease of the winter
and early spring in temperate climates and primarily
affects children between 3 and 18 years old. Therefore
physicians should be performing few throat cultures
(antigen detection tests) in the summertime and in
children younger than 3 years or older than 18 years
of age. An awareness of a large amount of GABHS in
the community or the presence of a viral agent causing
pharyngitis would also be helpful in deciding whether
to perform a throat culture (antigen detection test),
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as would a history of close contact with a well-docu-
mented case of GABHS pharyngitis. In addition there
are certain clinical findings associated with pharyn-
gitis which suggest GABHS as the etiology, while there
are other clinical findings which suggest a nonstrep-
tococcal cause (Table 2).

Selective use of these diagnostic tests would increase
the positivity rate and the percentage of identified
patients who are truly infected while reducing the
percentage of identified patients who are merely strep-
tococcal carriers. Consequently there would be an
increase in the percentage of patients who would ben-
efit from antibiotic therapy and a decrease in the
percentage of patients, who as carriers, would be re-
ceiving an unnecessary course of antibiotics. It has
been estimated that over 30 million throat cultures
are performed annually in this country.??® Unfortu-
nately many throat cultures are being performed by
physicians who routinely culture every patient with
an upper respiratory tract infection. This indiscrimi-
nate use of the throat culture not only contributes to
the excessive cost of health care but in addition is not
in the best interest of the patient.

Is Penicillin Still the Drug of Choice for the
Treatment of GABHS Pharyngitis?

Shortly after penicillin was introduced for the treat-
ment of GABHS pharyngitis, it was shown to be more
effective than the sulfonamides’ and has since been
considered the drug of choice for this disease for
almost 40 years. There have been extensive clinical
trials comparing treatment failure rates with new an-
tibiotics or with new formulations of old antibiotics to
those with oral or benzathine penicillin Gglngthe ease

cgge?of—_G-A-BHSTstra-ins—have—.beeome—rés-i_s_tantto:th?l's
class_of-antibiotics—TrimethoprimzsilfamethoxaZole
is;also-Aneffective%iClaims have been made that some
antibiotics, most recently the cephalosporins, yield
fewer bacteriologic treatment failures than does pen-
icillin. However, the differences are small and the

TABLE 2
Clinical features of streptococcal pharyngitis®

Sudden onset

Sore throat (pain on swallowing)

Fever

Headache

Nausea, vomiting, abdominal pain (especially in
children)

Marked inflammation of throat and tonsils

Patchy discrete exudate

Tender, enlarged anterior cervical nodes

Scarlatiniform rash

Suggestive of other etiologies
Conjunctivitis, cough, diarrhea
Nasal discharge {(except in young children)
Viral exanthem

¢ Modified from work of Wannamaker.*®

September, 1985

results inconsistent as can be seen in Tables 3 and

. 4,338 Tt is therefore difficult to reach any conclusions

about the superiority of one antibiotic over another
based on bacteriologic failure. rates. Differences in
methodologies probably account for much of the var-
iation in results. What is needed are more fundamen-
tal studies to gain a better understanding of why
treatment failures occur and not more clinical trials
comparing various antibiotics. '

For the present and until there is more convincing
evidence, penicillin remains the drug of choice. Other
antibiotics should not be used, not only because they
are generally more expensive and their toxicity less
well-known but also because their usefulness for other
infections may be impaired. For patients in this coun-
try allergic to penicillin, erythromycin remains the
drug of choice, in contrast to Japan where erythro-
mycin can no longer be used because of the emergence
of resistant GABHS strains.*

A single injection of benzathine penicillin G remains
the “gold standard” for the treatment of GABHS
pharyngitis and it was once widely used to avoid
problems with noncompliance. Pain in the region of
the injection has been a drawback to the use of ben-
zathine penicillin G. This can be partially overcome
by using a combination of benzathine and procaine
penicillin.*®*" Nevertheless many physicians prefer to
prescribe penicillin orally, because of the pain and the
increased risk of an allergic reaction associated with
the use of benzathine penicillin G. However, these
allergic reactions are infrequent and generally mild.*?

TABLE 3

Comparison of bacteriologic fatlure rates for oral cephalosporin and
' penicillin®

% of Bacteriologic Failure

Investigator i Orally Benzathine
. Cephglo administered penicillin G,
sporin e .
penicillin  intramuscular
Disney, Breese, 1971 19 24
Stillerman, 1970 9 14
Gau, 1972 4 8
Rabinovitch, 1973 0 6 :
Matsen, 1974 3 3 4
Derrick, Dillon, 1974 4 8 3)
¢ From Dillon.¥”
TABLE 4
Range of bacteriologic failure rates for various antibiotics®
% of
Antibiotic Bacteriologic
Failures
Benzathine penicillin G 6-25
Penicillin G 10-20
Penicillin V 10-20
Ampicillin/amoxicillin 10-25
Erythromycin 5-15
Clindamycin ' ' 5-20

% From Eickhoff.*®
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TABLE 5

Summary of previous studies that examined the effectiveness of oral penicillin given twice a day in the treatment of GABHS pharyngitis

Treatment  Serotyping GABHS

No. of Treatment . Monitoring
Reference Patients Regimens Iga Te}u(f;o) G AgHS Serology Compliance
Breese et al.*® 221 400,000 units penG b.i.d. 15 No No History
228 800,000 units penG b.i.d. 16
368 200,000 units penG q.i.d. 14
216 400,000 units penG q.i.d. 15
Rosenstein et al.** 170 400,000 units penV b.i.d. 10.0 Yes No Antibiotic activity
in urine
161 400,000 units nafcillin 13.7
b.i.d.
Vann and Harris* @ 414 800,000 units penG b.i.d. 11 No No Unused medicine
Stillerman et al. 22 250 mg penV b.i.d. 14 Yes No Antibiotic activity
in urine
. 29 125 mg penV t.id. 21
Spitzer and Harris*’ - 173 500 mg penV b.i.d. 17 No No Unused medicine
154 250 mg penV t.i.d. 16
¢ Uncontrolled.

penG, oral penicillin G; penV, oral penicillin V; b.i.d., twice a day; t.i.d., three times a day; q.i.d., four times a day.

When there is real doubt about a family’s ability to
complete a prescribed course of oral medication, es-
pecially with indigent children who have a greater risk
of developing rheumatic fever, benzathine penicillin
G should be used.

How Many Times a Day Must Oral Penicillin Be
Given to Be Effective for Treatment of GABHS
Pharyngitis?

Although most authorities recommend that oral
penicillin be given either three or four times daily for
the treatment of GABHS pharyngitis, there have been
several reports which suggest that oral penicillin given
twice daily is effective in the treatment of this disease
(Table 5).448

We performed a prospective, randomized, controlled
investigation to compare the effectiveness of oral pen-
icillin V given twice daily with that of oral penicillin
V given three times daily in the treatment of GABHS
pharyngitis in children. All isolates of GABHS were
serotyped to distinguish between relapses and reinfec-
tions, streptococcal antibody titers were obtained to
distinguish between streptococcal carriers and bona,
fide infections, and compliance was monitored using
a modification of the method of Markowitz and Gor-
dis.*® The patients in the twice daily and three times
daily treatment groups were comparable with respect
to age, sex, duration of illness prior to treatment,
formulation of medication, compliance, clinical find-
ings and antibody titers to streptococcal antigens. éWe.
ound..no_significant-difference~in~the—bacteriologic
Jfailure rates-for-the-twicezdaily=and:three-times-daily
treatment—groups<(MA Gerber, LJ Spadaccini, LL
Wright, et al: unpublished data). These results as well
as those of earlier investigations suggest that penicillin
V given twice daily is as effective as penicillin V given
three times daily in the treatment of GABHS phar-

* yngitis.

One of the obvious advantages of a twice daily
regimen of oral penicillin therapy for GABHS phar-
yngitis is that it is more convenient to administer than
a three or four times daily regimen especially for a
child who is attending school. In addition there have
been several reports which suggest that reducing the
frequency of dosing results in improved patient com-
pliance.** Physicians who are not already doing so
should consider using twice daily oral penicillin to
treat their patients with GABHS pharyngitis.

Does Oral Penicillin Have to Be Given for 10 Days
to Be Effective in the Treatment of GABHS
Pharyngitis?
An=19353:-the-American-Heart-Association-Councilen
LRheuvmatic=Eevermand=Congenital-Heart-Disease rec-

commended—that-oral-penicillin—therapy-for-GABHS
<pharyngitiszhe-given—for-a-fuli-10-days, and this

‘recommendation remains unchanged more than three
decades later.®? This recommendation was initially
based on several Investigations which demonstrated
that a 10-day course of penicillin was more effective
than a 5-day course in eradicating GABHS from
asymptomatic carriers’®**® and in preventing clinical
and bacteriologic recurrences in patients with GABHS
pharyngitis.® A recent investigation supported these
earlier findings. In this study Schwartz et al.*® found
that children who had received oral penicillin V three
times daily for 10 days had a significantly lower clin-
ical and bacteriologic recurrence rates than did chil-
dren who had received the same regimen for 7 days.
The implication of this recommendation is that a
course of penicillin of less than 10 days is associated
with an increased risk of rheumatic fever. Are there
data available to support this concept? In the original
and only controlled, prospective investigations of the
relationship between penicillin therapy for GABHS
pharyngitis and the subsequent risk of rheumatic fe-
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ver, it=was=shown-that=the-attack-rate_-of-rhewmatic
fever—was=significantly—reduced=by=5=to=7=days=efh
penicillin-therapy-22-Subsequently-Catanzaro-et-al=3"
_in_a-retrespective=study;=demonstrated=that=persist-
ence-of-GABHS-in-the-upper-respiratory:tract-afteraa
course—of—penicillin=therapy=was—a=significant=risks
factor=for-thersubsequent=development-of-rheumatic
fever.-‘Ihese-findings—hiave®been interpreted as indi-
cating that eradication of GABHS from the upper
respiratory tract is the sine qua non for the prevention
of rheumatic fever. Therefore a treatment regimen of
less than 10 days that results in an increased incidence
of bacteriologic recurrences would also presumably
result in an increased incidence of rheumatic fever.
However, the incidence of rheumatic fever in this
country continues to decline despite the observation
that many children with GABHS pharyngitis do not
receive a full 10 days of oral penicillin therapy.®
Perhaps in the 1980s eradication of GABHS from the
upper respiratory tract is not necessarily a prerequisite
for the prevention of rheumatic fever.

Is the Incidence of Penicillin Treatment Failures
Increasing and What Is the Significance?

The earliest reports of the effectiveness of penicillin
in the treatment of GABHS pharyngitis described
treatment failure rates of approximately 5 to 10% with
benzathine penicillin G and 10 to 15% with orally
administered penicillin.***4%-%8 However, several re-
cent reports have described treatment failure rates of
19 to 25% with benzathine penicillin G and 23 to 30%
with oral penicillin.®*® A number of explanations
have been proposed for penicillin treatment failures:
increasing resistance to penicillin among GABHS;
bacterial interference from normal oral flora; presence
of beta-lactamase-producing staphylococci or Bacter-
oides sp. in the upper respiratory tract; penicillin
tolerance among GABHS; bacteriocin production by
GABHS; lack of patient compliance in taking oral
medication and reinfection from household contacts.®!
There is no evidence that GABHS have become re-
sistant to penicillin®® and there are few data to support
any of the other theories. There are data which suggest
that as many as 50% of children with pharyngitis and
a positive throat culture for GABHS may be merely
streptococcal carriers and not truly infected.®® There
1s also evidence which suggests that GABHS are more
difficult to eradicate from the upper respiratory tract
of a streptococcal carrier than from someone with a
bona fide streptococcal infection.®® Therefore it has
been suggested that many of the observed penicillin
treatment failures are occurring in children who are
merely streptococcal carriers®® and that the appar-
ent increase in treatment failures probably is due to
the more widespread (and indiscriminate) use of
throat cultures.

Additional studies must be performed to determine

the true incidence of these penicillin treatment fail-
ures as well as their etiology and clinical significance.

What Is the Appropriate Management of Treatment
Failures? :

Routine follow-up throat cultures of asymptomatic
patients who have completed a full course of antibiotic
therapy for GABHS pharyngitis is not recommended
for, as previously noted, the majority of asymptomatic
patients who continue to harbor GABHS in their
upper respiratory tracts are thought to be streptococ-
cal carriers.®! Streptococcal carriers are not at risk of
developing either suppurative or nonsuppurative se-
quelae or of transmitting the GABHS to others; there-
fore the carrier state poses no threat to the patient or
to their contacts.®

The situation is more complicated in patients who
become symptomatic after completing a course of
antibiotic therapy and who on reculturing have
GABHS in their pharynx. In such cases it is impossi-
ble to distinguish a streptococcal carrier who has an
intercurrent, nonstreptococcal pharyngitis from a pa-

tient with a bona fide streptococcal infection. A second.-

course of therapy, preferably with benzathine penicil-
lin G, is therefore justified. However, if thereafter the
throat culture is still positive for GABHS, no further
treatment is indicated. All too often in such patients,
physician or parental anxiety results in multiple
courses of antibiotics in an attempt to eradicate the
GABHS. Not only is this practice costly, ineffective
and potentially dangerous but it may also serve to

. intensify the state of anxiety surrounding the case.

Although most streptococcal carriers require no
medical intervention, there are specific situations in
which follow-up throat cultures should be performed
and in which eradication of the streptococcal carrier
state would be desirable. These would include families
in which there is an inordinate amount of anxiety
about GABHS, families with a history of rheumatic
fever, families in which “ping-pong” spread of GABHS
has been occurring, outbreaks of GABHS pharyngitis
in closed or semiclosed communities or when tonsil-
lectomy is being considered only because of chronic
carriage of GABHS. Two recent reports have de-
scribed a new approach to the eradication of the
GABHS carrier state, a short course of rifampin.5*¢
In one study rifampin (20-mg/kg dose every 24 hours
for 4 doses) was given for the last 4 days of a 10-day
course of oral penicillin V.% In the other rifampin (10-
mg/kg dose every 12 hours for 8 doses) was used in
conjunction with benzathine penicillin G.%° Both reg-
imens were highly effective in eradicating GABHS

~ from the upper respiratory tract of the streptococcal

carriers. While the routine use of rifampin to treat
patients with GABHS pharyngitis or all streptococcal
carriers is not recommended, for those situations de-
scribed above a brief course of rifampin could be
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justified. Further investigations are required to deter-
mine the optimal regimen for using rifampin in these
situations. :

Summary

Adequate treatment of GABHS pharyngitis with
penicillin shortens the course of illness, reduces the
spread of streptococci and prevents suppurative com-
plications. It has also been a major factor in the
markedly accelerated decline in the incidence of acute
rheumatic fever in this country. Difficulties in the
clinical diagnosis of GABHS pharyngitis make bac-
teriologic confirmation highly desirable. Currently a
properly performed throat culture is the best way to
obtain this bacteriologic confirmation. However, it is
possible that rapid antigen detection tests will replace
the throat culture in the future. These diagnostic tools
should be used more selectively and only in conjunc-
tion with clinical and epidemiologic data. Greater
selectivity will help control costs and will increase the
chances of identifying patients who are truly infected
and are not merely streptococcal carriers. Penicillin is
still the drug of choice and an oral preparation given
twice daily is as effective as more frequent doses.
Patients at risk for noncompliance should be treated
with a single injection of benzathine penicillin com-
bined with procaine penicillin to lessen the local dis-
comfort. Routine follow-up cultures of asymptomatic
patients should be abandoned. Persistence of GABHS
following a course of treatment may no longer be an
important risk factor for the development of rheu-
matic fever. However, there are exceptional cases, as
noted in the text, in which eradication of GABHS
carriage with a short course of rifampin may be desir-
able. '
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