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Tre sensitivity and specificity of a rapid identification test for group A
p-hemolytic streptococcus and its impact on prescribing antibiotics and or-
dering throat cultures were evaluated In a primary care office setting. The
calculated sensitivity, specificity, positive predictive value, and negative pre-
dictive value were 82 percent, 92 percent, 76 percent, and 94 percent, re-
spectively. Throat cultures were ordered for 98 percent of patients with acute
pharyngitis regardless of the method of testing available. After use of the
rapid identification test within the office, a reduction was observed in physi-
dan prescribing of antibiotics before the throat culture results were known.
Physicians were more likely to initiate antibiotics immediately when rapid test
results for streptococcal infection were positive and provide patient educa-
tion regarding symptomatic treatment when the results were negative. The
rapid identification test is an acceptable alternative to the standard culture
technique in the family practice office. The rapid test was apparently respon-
sible for the observed reduction in antibiotic prescribing and should reduce

unnecessary cost and antibiotic exposure in the ambulatory setting.

Pharyngitis is generally of viral originl, however,
because the symptoms of viral pharyngitis are
similar to those of group A /3-hemolytic streptococcal
infection, the diagnosis cannot be established accu-
rately based upon the patient’s symptoms or the phy-
sician’s clinical impression.23Throat cultures on blood
agar plates have been the standard method used to
identify bacterial pharyngitis. Routine use of such
throat cultures, if handled appropriately, can reduce
unnecessary antibiotic prescribing for viral pharyn-
gitis.4

The primary disadvantage of the blood agar culture
is the 24- to 48-hour period required to identify the
organism. The impact of this delay has been that phy-
sicians frequently begin antibiotic treatment without
throat culture confirmation of the diagnosis.5 This ap-
proach to therapy renders the blood agar throat culture
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a less than optimal laboratory test. As a result of ex-
cessive prescribing and inefficient utilization of labora-
tory tests, patient costs and adverse drug reactions are
increased.

With the recent availability of rapid identification
tests for group A /3-hemolytic streptococcus, it has
become possible to diagnose bacterial pharyngitis
accurately within 10 to 15 minutes during a patient’s
visit.6 L This study was performed to (1) evaluate the
antibiotic prescribing patterns of primary care physi-
cians before and after utilization of a rapid identifica-
tion test for group A /3-hemolytic streptococcus, and
(2) determine the sensitivity and specificity of the Cul-
turette Brand 10-Minute Group A Strep ID test in three
representative primary care office settings.

METHODS

During the period from January 1985 to May 1985 all
patients over 3 years of age who presented to The
University of lowa Family Practice Model Office with
clinical findings suggestive of pharyngitis and who had
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a throat culture ordered were approached for inclusion
in the study. After written informed consent was ob-
tained, duplicate throat cultures were taken from those
patients who agreed to participate in the study. (No
patients who had a throat culture ordered refused to
participate.)

Two pharyngeal swabs were simultaneously ob-
tained, one using a dacron-tipped swab (Culturette 11,
Marion Scientific, Kansas City, Missouri) and another
using a dry sterile applicator (Falcon Dry Throat Cul-
ture Tube with Sterile Applicator, Cockeysville, Mary-
land). Immediately after vigorous swabbing of the
tonsillar surfaces (or fossae) and posterior pharyngeal
wall, the dry sterile applicator was plated onto 5 per-
cent sheep blood agar and streaked. It was then incu-
bated in 5 percent carbon dioxide at 35°C for 18 to 24
hours, examined for the presence of /3-hemolytic strep-
tococci, and subcultured using bacitracin disks to dif-
ferentiate group A from non-group A /3-hemolytic
streptococci. Similarly, the dacron-tipped swab was
immediately placed in a microtube provided with the
Culturette Brand 10-Minute Group A Strep ID test
with extraction reagents land 2. The identification test
was then performed according to the manufacturer’s
instructions.

The traditional culture method was performed and
interpreted by one laboratory technician, and the rapid
test was performed by one of three investigators.
This method was chosen to (1) represent a “typical”
primary care office where this function might be
shared, and (2) minimize the disruption of office lab-
oratory work flow, which could occur as a result of the
study requirement for duplicate cultures.

PRESCRIBING PATTERNS AFTER RAPID TEST
AVAILABILITY

Results from the rapid identification test were avail-
able to the physician approximately 10 to 15 minutes
after ordered. Physicians were not aware that the pri-
mary intent of the study was to evaluate physician
prescribing patterns; they simply were informed that a
rapid identification method for group A streptococcal
infection was being compared with the standard cul-
ture method currently used in the office laboratory.
The prescribers at the Family Practice Model Office
during the study period included 24 residents (eight at
each of the three levels of training) and ten faculty phy-
sicians.

The charts and laboratory results were examined
from all patients who received a throat culture during
the study period and from the same period one year
previously (January 1984 to May 1984). In addition,
data were collected from both periods for all patients
who received a diagnosis of pharyngitis but who did
not receive a throat culture. The following data were
extracted from all of the above patient records: pa-
tient’s age, sex, level of physician training, secondary
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infections or other conditions, throat culture results,
antibiotic prescribing pattern, specific antibiotic
prescribed, and duration of treatment.

Data from the study periods were evaluated to de-
termine whether the ordering of throat cultures ad
prescribing patterns differed significantly after the
availability of the rapid group A streptococcal identifi-
cation method.

SENSITIVITY AND SPECIFICITY OF THE RAPID
TEST

In addition to evaluating the effect the rapid diagnostic
test had on the patterns of prescribing and throat cul-
ture ordering, the throat culture results were analyzed
to determine the sensitivity and specificity of the Qul-
turette Brand 10-Minute Group A Strep ID test when
used in a typical primary care office setting. To in
crease the number of agar culture-rapid test pairs
available for analysis of sensitivity and specificity, two
community-based family practice offices were used for
data collection.

Statistical analysis using the chi-square test was per-
formed to evaluate the effect of the Culturette Brand
10-Minute Group A ID test on physician prescribing
patterns. Statistical significance was assumed for P
values less than .05.

RESULTS

During the control period, year 1(January 1984 to May
1984), and experimental period, year 2 (January 19%
to May 1985), there were 263 and 283 cases of acute
pharyngitis observed, respectively. For 98 to 99 per-
cent of the cases, a throat culture (either agar culture,
rapid identification test, or both) was obtained (258 of
263 control, and 280 of 283 experimental). Of the pa-
tients who had throat cultures taken during the two
study periods, there was no significant difference be-
tween the control and experimental periods in the
number of male (94 and 87, respectively) and female
(164 and 193, respectively) patients or positive (46 ad
54, respectively) and negative (212 and 211, respec-
tively) agar culture results. (During year 2 there were
15 cases in which only the rapid identification test wes
performed and all 15 tests were negative). In both
study periods, approximately one fifth of all throat cul-
tures obtained were positive.

There was no significant difference observed in age
distribution between years 1and 2 when the patients
were grouped by age 16 years or younger (83 and 106
respectively) and older than 16 years (175 and 174
respectively). There was, however, a significant
difference observed in both year 1 (P = .030) and year
2 (P = .019) in the frequency of positive and negative
agar culture results for patients aged less than 16 years
compared with those aged over 16 years. For both
study periods, approximately one fourth to one third of
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tre younger patients, while only one sixth of the older
patients, had a positive throat culture. This finding
would be expected, as streptococcal pharyngitis is
more frequently found in younger age groups.??

During year 1and year 2 there were 16 and 13 pa-
tients, respectively, who had secondary infections or
other conditions in addition to acute pharyngitis. The
distribution of these cases (otitis media, pneumonia or
bronchitis, sinusitis, patient took own supply of
antibiotic before physician visit, heart murmur,
peritonsillar abscess) was similar for both year 1and
year 2. These cases were excluded from the data
analysis of prescribing patterns.

The four prescribing patterns observed in this study
were (1) symptomatic treatment, no antibiotics pre-
scribed, (2) antibiotics prescribed before either cul-
ture result or rapid identification test result known, (3)
antibiotics prescribed after either culture result or
rapid identification test result known, and (4) antibiotic
prescription given to patient with instructions to fill
only if culture result is positive.

Of the patients who received a throat culture,
prescribing data were missing for six individuals in
year 1and two individuals in year 2. During the control
and experimental periods, symptomatic treatment was
prescribed for 58 and 63 percent of patients, respec-
tively, who received a throat culture.

During year 1, 27 percent of the patients received an
antibiotic before culture results were available; how-
ever, during year 2, only 9 percent of patients received
anantibiotic prescription before either culture results
or rapid test results were known. In contrast, the per-
centage of patients who were given an antibiotic
prescription after either culture or rapid test results
were known increased from 10 percent during year 1to
Xpercent during year 2. During the control and exper-
imental periods there were 6 and 2 percent, respec-
tively, of cases who received an antibiotic prescription
with instruction to fill it only if culture results were
positive. The change observed in the frequency of the
four prescribing patterns between years 1 and 2 was
statistically significant (P < .001). No significant
difference was observed between control and experi-
mental periods in the number of male or female pa-
tients who received a particular prescribing pattern.
Thus, after the use of the rapid identification test,
fewer patients received antibiotics before laboratory
results were available, and fewer patients with nega-
tive results were exposed to antibiotics.

For individuals whose agar throat culture results
were negative, there were fewer antibiotic pre-
scriptions given prior to culture results (either agar
throat culture or rapid test) when compared with year
2, when the rapid test became available (P < .001). For
individuals whose agar throat culture results were
positive, antibiotics were prescribed sooner when the
rapid test was available (year 2). This finding is in con-
trast with year 1, when antibiotic prescriptions were
delayed in some patients who had positive cultures
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while the physician waited for the agar throat culture
results. The difference was significant between year 1
and year 2 for this prescribing pattern in this subgroup
of patients (agar culture positive), P = .02.

After exclusion of the secondary diagnoses, the
choice of antibiotic did not differ significantly between
study periods. Penicillin was prescribed most fre-
quently (71 to 80 percent of the time), followed by
erythromycin (13 to 21 percent) and amoxicillin (5 to 7
percent). The majority of prescriptions (94 percent)
were written for a duration of ten days, which did not
differ significantly between years 1and 2.

To determine the sensitivity and specificity of a
rapid streptococcal diagnostic test in a primary care
office setting, an evaluation of the Culturette Brand 10-
Minute Group A Strep ID kit was performed. There
were a total of 58 true-positive and 199 true-negative
rapid identification tests, and 18 false-positive and 13
false-negative rapid identification tests. The calculated
sensitivity, specificity, positive predictive value, and
negative predictive value for the model office alone
and in combination with the two other community-
based primary care offices were 81 and 82 percent, 91
and 92 percent, 72 and 76 percent, and 94 and 94 per-
cent, respectively. These values are within the ranges
reported by other investigators.611

DISCUSSION

In this study, antibiotic prescribing patterns for acute
pharyngitis by primary care physicians were changed
when a rapid identification test for group A
(8-hemolytic streptococcus was utilized. The observed
reduction in antibiotic prescribing for negative throat
cultures is an improvement in the management of
streptococcol pharyngitis. In addition, the Culturette
Brand 10-Minute Group A Strep ID test appears to be
a reasonable alternative to the standard streptococcal
blood agar culture method employed in a “typical”
primary care office setting.

Approximately ten rapid detection kits for group A
/3-hemolytic streptococcus are currently available.
There are few published evaluations of these tests, and
most of the evaluations have utilized laboratory tech-
nicians or medical professionals to perform the test.
The figures reported here for sensitivity, specificity,
positive predictive value, and negative predictive
value (81 to 82 percent, 91 to 92 percent, 72 to 76 per-
cent, and 94 percent, respectively) are within the range
reported in the literature for these tests; however, they
are at the lower end of that range.61L The lower sen-
sitivity and specificity values observed in this study
are probably due to several factors related primarily to
study design and setting.

Other published values are the result of studies de-
signed specifically to establish the efficacy of the rapid
test, and therefore have been performed in controlled
laboratory environments usually with one highly
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trained individual to perform and interpret the test and
with utilization of batching to reduce variability. On
the other hand, this study was designed primarily to
evaluate prescribing patterns in the real-life office set-
ting. The variabilities imposed by a primary care office
include staffing changes, more than one individual to
perform and interpret the test, proficiency of the indi-
viduals) carrying out the test, and the desire to pro-
vide rapid turnaround time amidst patient-laboratory
workflow, which results in minimal batching of tests.

Although interrater reliability in test performance
and interpretation was not specifically evaluated, there
did not appear to be an unequal distribution in the
frequency of false-positive and false-negative rapid
test results among the three individuals. The use of
three persons to perform and interpret the rapid test,
however, as well as other factors, probably contrib-
utes to the lower sensitivity and specificity values ob-
served in this study when compared with previous re-
ports.

There are several limitations to the assumption that
5 percent sheep blood agar and bacitracin disks should
be the standard with which the rapid test was com-
pared. Because the streptococcal strains were neither
serogrouped nor semiquantitated, the accuracy of the
standard is compromised. In addition, positive agar
cultures were not serologically confirmed in this study
to determine whether an individual was experiencing a
streptococcal infection or was simply a streptococcal
carrier. However, because the rapid test detects only
the presence of streptococci and is unable to differ-
entiate carrier patients from disease patients, the agar
culture, as it was performed in this study, is the opti-
mal comparison test. The results of this study are
therefore limited to the type of standard employed,
which is one of the most commonly used in the major-
ity of private primary care office settings.

The standard blood agar culture and bacitracin disk
technique utilized in the primary care office setting is
associated with 10 to 20 percent false-positive and 20
to 40 percent false-negative results13 therefore, it also
is associated with considerable variability in accuracy
when used in this setting. The standard culture tech-
nique has been shown to cross-react with some non-
group A streptococci,7 while the rapid identification
test has not. Because of these reasons, the rapid iden-
tification test is an acceptable alternative to the blood
agar culture technique when used in the primary prac-
tice setting.

EVALUATION OF PHYSICIAN PRESCRIBING
PATTERNS

The almost routine use of antimicrobial medication for
respiratory tract infections, of which 60 percent are
probably viral in origin, raises the question of efficacy
and economy of such a practice.}4 Because of the in-
herent delay associated with the blood agar throat cul-
ture, antibiotics are frequently prescribed excessively
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for acute pharyngitis.5One approach is to treat all pa
tients suspected of having bacterial pharyngitis with-
out performing a throat culture. It has been estimated,
however, that the treat-all strategy would result in 48
excess serious and 210 excess mild allergic reactions
while preventing only 11 cases of acute rheumatic
fever within a sample of 100,000 patients with acute
pharyngitis. 5Widespread antibiotic prescribing, with-
out confirmation of a bacterial cause, results in unnec-
essary patient expense for the majority of patients who
have viral pharyngitis.

Probably the least appropriate management of a sore
throat occurs when a physician orders a throat culture
and initiates antibiotics immediately. In this situation
the laboratory test does not serve a diagnostic func-
tion, as the decision to prescribe an antibiotic had a-
ready been made. Thus, a patient will be charged for
an office visit, culture, and prescription for a condition
that may not be bacterial. Holmberg and Faich5found
that one half of the physicians they surveyed in Rhode
Island cultured throat samples from all patients with
sore throats, and that 44 percent of surveyed physi-
cians did not get culture results back in time to influ-
ence therapy. These data indicate that many physi-
cians frequently manage acute pharyngitis less than
optimally.

There are several other treatment approaches that
can be considered to be inappropriate, including par-
tial antibiotic prescriptions with refill options and wwit-
ten prescriptions offered to patients to be filled after
the culture results become available. Although these
approaches to treatment sound reasonable, experience
indicates that patients given a five-day course of
antibiotics with a refill authorization generally will not
continue treatment for the recommended ten days
necessary for streptococcal pharyngitis. Whether re-
luctance to complete a full course of therapy is a result
of the patient's improved symptomatology, the addi-
tional expense of the refill, or other factors has nat
been determined. Similarly, patients given a written
prescription and instructions not to fill it unless they
are informed of a positive culture will often disregard
the advice, obtain the antibiotic, and take the medica-
tion at least until they obtain the culture results. Thus,
both of these approaches to therapy tend to result in
either insufficient duration of treatment or unneces-
sary cost and exposure to antibiotics.

With the recent availability of several serologic
methods that use either coagglutination or latex
agglutination for the rapid identification of group A
/3-hemolytic streptococcus, it has become possible to
diagnose bacterial pharyngitis accurately within 10to
15 minutes.611 Data obtained in this study indicate that
when culture results are available during a patient’s
visit, the physician is more likely to wait for the culture
result before prescribing an antibiotic. Because 98 to
99 percent of patients seen for pharyngitis during the
two study periods had a throat culture ordered, there
was no change observed in the treat-all strategy; it
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siply was not common practice in the office. How-
ever, by decreasing the use of antibiotics before cul-
ture results were known, patient cost and inappropri-
de drug exposure were reduced. In addition, because
tre results from the rapid identification method were
available during a patient’s office visit, physicians and
other health professionals no longer needed to spend
tire contacting those patients with positive culture re-
auits as they did previously with the standard throat
culture method.

Another potential advantage of early identification
ad treatment of streptococcal pharyngitis is that
antibiotics might alter the clinical course of strep-
tococcal pharyngitis. It has been suggested that
antibiotics initiated after standard culture results are
available, which is at least 24 to 48 hours after onset of
illness if the patient was prompt in requesting a throat
culture, do little to alter the clinical course of the dis-
eae. On the other hand, a small but well-designed
double-blind placebo-controlled investigation has re-
cently demonstrated rapid antibiotic initiation does
significantly improve patient symptoms, decrease the
duration of fever, and decrease the time interval to
achieve a negative throat culture.’% Thus, not only
does the rapid identification test have the potential to
minimize antibiotic exposure and expense, but it
facilitates early initiation of antibiotic treatment to
those patients in whom it is justified. Beginning
antibiotics immediately could possibly result in
quicker resolution of illness and infectivity and an op-
portunity to return more quickly to school, day care,
or work.

With rapid test results, physicians were more likely
toinitiate antibiotics immediately when the culture re-
sults were positive and provide patient education for
symptomatic treatment when the culture results were
negative. In one ambulatory patient sample of 40 pa-
tients with sore throat, less than one half of the pa-
tients expected to receive an antibiotic for their com-
plaint, and the majority of patients were satisfied with
their care regardless of whether a prescription was
provided.I7 Thus, it appears that instructions for the
management of a viral sore throat provided in an em-
pathetic manner is acceptable to the patient when
compared with the alternative of providing an antibio-
tic to satisfy and justify a patient’s office visit.

This study has demonstrated that excessive antibio-
tic prescribing is reduced after the rapid identification
test for streptococcal infection was routinely used in
the office laboratory. In contrast, the most typical
consequence of technologic advances in testing is the
marketing of extremely expensive diagnostic tests that
mey not add to the physician's clinical judgment, may
not alter the course of therapy, and frequently lack
established efficacy and safety.18 Because the clinical
diagnosis of acute group A /3-hemolytic streptococcal
pharyngitis is often unreliable, routine throat cultures
are considered part of the standard of care. Because
the results of agar cultures are not immediately avail-
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able, they often have a minimal impact on therapy,
except to increase expense.

This study demonstrates that the rapid diagnostic
test for group A /3-hemolytic streptococcus, when
used in a primary care office, can provide results while
a patient is still in the office, can change the physi-
cian’s course of action, results in a reduction in exces-
sive antibiotic prescribing, and thus can reduce unnec-
essary cost and antibiotic exposure.

Acknowledgment

David Uhlik, PhD, and Marion Scientific, Kansas City, provided
the Culturette Brand 10-Minute Group A Strep ID test kits.

References

1 Wannamaker LW: Perplexity and precision in the diagnosis
of streptococcal pharyngitis. Am J Dis Child 1972; 124:352-
358

2. Bisno AL: The diagnosis of streptococcal pharyngitis. Ann
Intern Med 1979; 90:426-428

3. Glezen WP, Clyde WA, Senior RJ, et al: Group A strep-
tococci, mycoplasmas, and viruses associated with acute
pharyngitis. JAMA 1967; 202:455-460

4. Breese BB: The accuracy of diagnosis of beta streptococcal
infections on clinical grounds. J Pediatr 1954; 44:670-673

5. Holmberg SD, Faich GA: Streptococcal pharyngitis and
acute rheumatic fever in Rhode Island. JAMA 1983;
250:2307-2312

6. Gerber MA, Spadaccini LJ, Wright LL, et al: Latex aggluti-
nation tests for rapid identification of group A streptococci
directly from throat swabs. J Pediatr 1984: 105:702-705

7. Slifkin M, Gil GM: Evaluation of the Culturette Brand Ten-
Minute Group A Strep ID technique. J Clin Microbiol 1984;
20:12-14

8. Chang MJ, Mohla C: Ten-minute detection of group A strep-
tococci in pediatric throat swabs. J Clin Microbiol 1985;
21:258-259

9. Miller JM, Phillips HL, Graves RK, et al: Evaluation of the
Directigen group A strep test kit. J Clin Microbiol 1984;
20:846-848

10. McClusker JJ, McCoy EL, Young CL, et al: Comparison of
Directigen group A strep test with a traditional culture
technique for detection of group A beta-hemolytic strep-
tococci. J Clin Microbiol 1984; 20:824-825

11. Radetsky M, Wheeler RC, Roe MH, et al: Comparative
evaluation of kits for rapid diagnosis of group A streptococ-
cal disease. Pediatr Infect Dis 1985; 4:274-281

12. Breese BB, Denny FW, Dillon HC, et al: Consensus: Difficult
management problems in children with streptococcal
pharyngitis. Pediatr Infect Dis 1985; 4:10-13

13. Tucker JB, Barasz D, Greenfield S, et al: Throat culturing
techniques in the family practice model unit. J Fam Pract
1981; 12:925-931

14. Abbott GD, Fergusson DM, Horwood LJ: General practi-
tioner prescribing practices for respiratory infection. NZ
Med J 1982: 95:185-188

15. Pantell RH: Cost-effectiveness of pharyngitis management
and prevention of rheumatic fever. Ann Intern Med 1977;
86:497-499

16. Krober MS, Bass JW, Michels GN: Streptococcal pharyn-
gitis: Placebo-controlled double-blind evaluation of clinical
response to penicillin therapy. JAMA 1985; 253:1271-1274

17. Howland J, Liverman JT, Taylor RB: Patient attitudes toward
the treatment of pharyngitis. Fam Pract Res J 1984; 3:141-
147

18. Pinckney ER: The accuracy and significance of medical test-
ing. Arch Intern Med 1983; 143:512-514

219



