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Abstract 

Background: Streptococcal pharyngotonsillitis re-

mains a common illness in children and can lead to serious 

complications if left untreated. 

Objective: To evaluate the diagnostic and manage-

ment approach of a sample of primary care physicians in 

the largest sick fund in Israel to streptococcal pharyngo-

tonsillitis in children. 

Methods: A questionnaire was mailed to all physicians 

who treat children and are employed by the General 

Health Services (Kupat Holim Klalit) in the Jerusalem 

District. The questionnaire included data on demograph-

ics, practice type and size, and availability of throat culture 

and rapid strep test; as well as a description of three hypo-

thetical cases followed by questions relating to their diag-

nosis and treatment. 

Results: Of the 188 eligible physicians, 118 (62.5%) 

responded, including 65 of 89 pediatricians (73%) and 53 

of 99 family and general practitioners (53.5%). Fifty-six 

physicians (47.4%) had more than 18 years experience, 

and 82 (70%) completed specialization in Israel.  Mean 

practice size was 950 patients. Fifty-three physicians 

(43%) worked in Kupat Holim community clinics, 25 

(21%) worked independently in private clinics, and 40 

(34%) did both. A total of 91 (77%) had access to labora-

tory facilities for daily throat culture. The time it took for 

the results to arrive was 48 to 72 hours.  For the three 

clinical scenarios, 90% of the physicians accurately evalu-

ated case A, a 1-year-old with viral pharyngotonsillitis, and 

100 (85%) correctly diagnosed case C, a 7-year-old with 

streptococcal infection.  As expected, opinions were di-

vided on case B, a 3-year-old child with uncertain diagno-

sis.  Accordingly, 75 (65.3%) physicians did not recom-

mend treatment for case A, compared to 109 (92.5%) for 

case C.  For case B, 22 (19%) said they would always 

treat, 43 (36%) would sometimes treat, and 35 (30%) 

would await the result of the throat culture.  For 104 

(88%) physicians the antibiotic of choice for case C was 

penicillin, while only 9 (7.5%) chose amoxicillin. However, 

the recommended dosage regimens varied from 250 to 

500 mg per dose, and from two to four doses daily.  For 

case C, 110 physicians (93%) chose a 10 day duration of 

treatment. 

Conclusions: The primary care physicians in the sam-

ple (pediatricians, general practitioners and family physi-

cians) accurately diagnosed viral and streptococcal 

pharyngotonsillitis. However, there was a lack of uniform-

ity regarding its management in general, and the dosage 

regimen for penicillin in particular.  
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Pharyngotonsillitis is an extremely common illness in 

children [1].  Although viruses are the more prevalent 

etiological agents [2], up to 30% of cases are caused by 

group Aβ-hemolytic Streptococcus, which is very sensitive 

to antibiotic therapy [3].   

Medical history and physical findings alone are insuffi-

cient to reach a diagnosis of streptococcal pharyngotonsil-

litis, and confirmation by throat culture is necessary [3].  

The rapid strep test is increasingly being used for diagno-

sis in the office setting [4] but it is less accurate than 

throat culture, the accepted gold standard [5]. 

Although several studies have shown that throat cul-

ture tests lead to more judicious use of antibiotic treat-

ment [6], some physicians prescribe antibiotics as soon as 

SPT is suspected [6,7], and some choose not to use it in 

order to prevent resistance [8] or to cut costs [9].  If left 

untreated, STP can lead to rheumatic fever, which has 

recently “reemerged” in the United States [10].  In addi-

tion, treatment leads to a more rapid resolution of the ill-

ness and prevents the spread of infection and suppurative 

complications.  

For the last 40 years penicillin has been the universally 

accepted treatment for STP, and it remains the drug of 

choice despite problems of drug resistance and poor com-

pliance [11].  The dosage, frequency of administration and 

length of treatment have also raised considerable debate 

[12].  In 1988, the American Academy for the Prevention 

of Rheumatic Diseases recommended a uniform dosage of 

250 mg, three times daily for 10 days, for both adults and 

children [13].  A decade later, the American Academy of 
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Pediatrics [14] recommended a dosage of 250 mg two to 

three times a day for children and 500 mg two to three 

times a day for adolescents and adults.  Effective alterna-

tives to penicillin, such as erythromycin [15], cepha-

losporins [16], third-generation cephalosporins [17], and 

macrolides [18], with varying dosages and dose schedules 

have also been evaluated [15].   

The aim of the present study was to investigate the ap-

proach of the primary care physician in Israel to the diag-

nosis and treatment of pediatric SPT, and to compare it to 

existing guidelines. 

Materials and Methods 

In May 1997, we mailed a questionnaire to all primary care 

physicians working for the General Health Services in the 

Jerusalem district (this sick fund, Kupat Holim Klalit, is 

the largest in Israel), which comprises 48 urban commu-

nity clinics and approximately 70 smaller outlying clinics.  

The questionnaire was based on previously validated in-

struments [19,20] and divided into two sections. The first 

covered background information: demographic data (coun-

try of professional qualification, years of practice in Israel, 

country of specialization, and years of experience); type of 

practice (community clinic, independent clinic, or both); 

practice size (number of patients aged up to 18 years); and 

availability and use of diagnostic aids (throat culture, 

RST).  Throat cultures are universally available in Kupat 

Holim clinics and are sent to the Kupat Holim Central 

Laboratory in Jerusalem by messenger service.  Results 

are received by electronic mail, or by fax if specially re-

quested.  Physicians were asked about the frequency of 

dispatches, and the estimated time for receipt of results.   

In the second section of the questionnaire, the respon-

dents were presented with three hypothetical clinical 

cases (details presented in Table 1) and were asked to 

answer six identical questions relating to the diagnosis 

and management of each (total 18 questions), as follows: 

• What are the chances of the diagnosis being SPT? 

(10%, 30%, 50%, >70%). 

• Would you take a throat culture in this case and send 

it to the central laboratory? (yes, no, sometimes, 

would send if available, would not send even if avail-

able). 

• Would you perform a RST? (yes, no, sometimes, 

would send if available, would not send even if avail-

able) 

• Would you initiate antibiotic treatment? (yes, no, 

sometimes, await result of throat culture/RST). 

• If yes, which antibiotic would you prescribe (provided 

there was no drug sensitivity)?  What dose and dosage 

schedule? (penicillin, amoxicillin, erythromycin, 

cephalexin, with a choice of at least two dosage regi-

mens for each, taking into account the patient’s age 

and weight, and an open option).   

• What duration of treatment would you choose? 

(5,7,10, 14 days or other: specify).   

The estimated time for completion of the questionnaire 

was 7 minutes.   

Statistical analysis   

For statistical analysis, the physicians were divided into 

two groups by specialty — pediatricians and non-

pediatricians (general practitioners and family physi-

cians) — and by years of experience (qualified before or 

after 1980).  The data were analyzed with the SPSSx2 sta-

tistical package.  The distribution of discrete variables 

(gender, country of qualification, family physician or pedia-

trician, etc.) was analyzed by chi-square test, and the con-

tinuous variables (years of experience) were compared by 

two-tailed Student’s t-test.  A level of 5% was considered 

significant. 

Results 

Demographic data 

Of the 188 physicians who received the questionnaire, 118 

(62.8%) responded, including 65 of 89 pediatricians (73%) 

and 53 of 99 family and general physicians (53.5%).  Ta-

ble 2 summarizes the subgroups of physicians by specialty 

and gender.   

Twenty-six (40%) of the pediatricians and 26 of 50 

(52%) family physicians graduated in Israel.  The signifi-

cant difference between the two groups was the country of 

graduation, with 24 of 65 (37%) pediatricians having stud-

ied in Eastern Europe whereas only 5 of 50 (10%) family 

physicians had studied in Eastern Europe (P<0.05, chi-

square test). 

Of the physicians who responded, 56 (47.4%) were 

qualified for more than 18 years.  As a group, the pediatri-

cians had more years of experience (P<0.001, Student t-

                                                                                                   
RST = rapid strep test 

Table 1. Clinical scenarios 

  Case A Case B Case C 

Age 1 yr 3 yr 7 yr 

Weight ≈ 10 kg ≈15 kg ≈ 30 kg 

Symptoms Runny nose, cough, loss 

of appetite, fever 38°C 

 

Sore throat,  cough,  

loss of appetite,  

fever 38.5°C 

Sore throat, vomiting, 

abdominal pain,  

fever 39°C 

Signs Red throat, no 

exudate, coarse  

rales 

Red throat, no  

exudate, clear lungs  

  

Red throat, exudate, 

enlarged cervical glands 

Table 2. Physician's specialty by type and gender 

Type Male Female Total % 

Pediatricians     

Board-certified 31 15 46 39 

Non-board-certified 4 15 19 16 

Family physicians     

Board-certified 30 10 40 34 

Residents 5 5 10 8.5 

Other 1 2 3 2.5 

Total 71 47 118 100 



Infections 

IMAJ • Vol 2 • February 2000 Management of Pharyngotonsillitis in Children 171 

test).  Mean practice size was 950 patients  (median 750), 

with a wide variance.  The pediatricians’ practices were 

larger (1,090±887) than those of the family physicians 

(827±729), but the difference was not statistically signifi-

cant.  

Fifty-three physicians (43%) worked on a salaried basis 

at Kupat Holim clinics, 25 (21%) had independent prac-

tices in private clinics, and 40 (34%) did both.  The differ-

ence in type of practice between the pediatricians and 

family physicians was significant (P<0.05, chi-square 

test), with the majority of family physicians (56%) working 

as salaried physicians, versus an almost equal distribution 

of the three types (32%, 29%, 37%, respectively) among 

the pediatricians. 

Throat cultures were sent daily by 91 physicians (77%), 

and several times a week by 25 (21%).  The time until the 

throat culture result arrived was 48 (53.5%) to 72 hours 

(40%); five physicians replied that the result took a week.  

RST was available to only 26 physicians (22%).  There 

was no significant difference between pediatricians and 

family physicians regarding the availability of the tests or 

time for receiving results. 

Clinical scenarios (by hypothetical cases) 

For case A, a 1-year-old with presumed viral upper respi-

ratory infection, 106 physicians (90%) indicated a less 

than 10% chance of SPT.  For case C, a 7-year-old with 

SPT, 100 physicians (85%) attributed a more than 70% 

probability of SPT, and 14 (12%) attributed 50%.  For case 

B, a 3-year-old with uncertain diagnosis, opinions were 

divided, with 86 (72%) indicating a 30% or 50% chance of 

STP, and 21 (18%) rating it lower than 10%.  Statistical 

analysis showed no significant difference in the replies by 

specialty or years of experience. 

For each clinical case, the physicians were asked 

whether or not they would perform a throat culture or 

RST.  Although they were given five options, for purposes 

of clarity we analyzed the answers “yes” and “sometimes” 

together.  Recommendations for a throat culture were 

highest for case B (93%), followed by case A (40%) and 

case C (80%).  There was less use of RST in each case 

(22%) because of its low availability. 

The replies regarding antibiotic treatment are summa-

rized in Table 3. It is noteworthy that for case A, the ma-

jority of physicians stated they would not offer treatment; 

whereas for case C almost all the physicians indicated 

immediate treatment.  Table 4 shows the physicians’ anti-

biotic preferences by case.  Penicillin and amoxicillin were 

the preferred choices, whereas cephalexin or erythromy-

cin were chosen by a few physicians only.  

Of those who preferred 500 mg tabs, 23 (22%) recom-

mended three doses per day, 1 (0.8%) recommended four 

doses per day, and 20 (19%) two per day.  Of those who 

selected 250 mg tabs or syrup, 37 (36%) picked a three-

times daily schedule and 23 (22%) a four-times daily 

schedule.  For the three cases together, there were 39 

(19%) decisions for twice daily treatment, 134 (65%) for 

three-times daily treatment, and 33 (16%) for four-times 

daily treatment, out of a total of 205 treatment decisions. 

Regarding the duration of treatment, 110 (93%) stipu-

lated 10 days for case C, and only 3 (2% opted for less 

than 10 days.  For cases A and B the results were less 

clear: 40 (34%) and 93 (79%) chose 10 days, respectively. 

There were very few significant differences between 

pediatricians and family physicians in their answers on the 

clinical scenarios, as well as their years of experience or 

country of qualification.  In case B, non-board-certified 

pediatricians were less likely than the others to take a 

throat culture, but this did not reach statistical signifi-

cance (P=0.06).  Likewise, regarding the question of 

whether or not to prescribe medication, 5 of the 19 (26%) 

non-board-certified pediatricians answered that they 

would not, compared to none of the board-certified pedia-

tricians and only 2 of the family physicians (4%).  There 

was no difference in duration of treatment except for case 

B, where only 47% of the non-board-certified pediatricians 

preferred 10 days compared to 84% of the pediatricians 

and 87% of the family physicians (P<0.01, chi-square 

test). 

Discussion 

Western countries are facing a reemergence of strepto-

coccal infections and rheumatic fever [21,22].  Threfore, 

continuing vigilance and reevaluation of existing practices 

and guidelines for the management of SPT are imperative. 

The primary care physicians in our study were on the 

whole very experienced, with 47.4% having more than 18 

years experience, and more than 36% having more than 

1,000 children under their care.  We found a very high 

competence in the clinical diagnosis of SPT on the one 

hand, and viral upper respiratory infection on the other.  

In the case representing uncertain diagnosis, the physi-

Table 4. Type of treatment 

 Case A Case B Case C 

 No. (%) No. (%) No. (%) 

None 58 (49 0 0 

Penicillin 25 (21) 77 (65) 104 (88) 

Amoxicillin 24 (20) 25 (21)  

Other* 11 (10) 8 (7) 12** (10) 

Missing 0 0 2 (1.5) 

* Including erythromycin and cephalexin 

** Including erythromycin, cephalexin and amoxicillin 

Table 3. Recommended treatment with antibiotics (n=118) 

 Case A Case B Case C 

 No. (%) No. (%) No. (%) 

Yes  always 3 (2.5) 22 (19) 109 (92.5) 

No 75 (63.5) 7 (6) 1 

Sometimes 25 (21) 43 (36) 0 

Await throat culture 13 (11) 35 (30) 1 

Result 1 10 (8.5) 3 (2.5 

According to RST    

Missing 1 1 4 
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cians showed a greater inclination to use diagnostic aids, 

both throat culture (>93%) and RST (58%), than in the 

other two cases.  On this issue, we found no significant 

difference between pediatricians and family physicians or 

between physicians with less or more experience.  We 

also found it encouraging that very few physicians would 

prescribe antibiotics for case A (viral upper respiratory 

tract infection), but 98.5% would do so for case C (SPT).  

There was an 88% agreement rate on the choice of antibi-

otic (penicillin) for case C, which was in accordance with 

the most recent recommendations of the "Red Book" [14] 

and other studies [11].  For each of the other two cases, 

20% of the physicians chose amoxicillin.  Although penicil-

lin is preferred for group A streptococcal pharyngitis, up 

to 40% of physicians prescribe amoxicillin [23] owing to 

its better taste [23], high effectiveness for otitis media — 

frequently associated with STP in young patients — and 

equal cost  [24]. 

The guidelines for the prevention of rheumatic fever 

include 10 days of treatment [13].  In our study only 2% of 

the physicians indicated that they would prescribe a 

shorter treatment time for case C, but for case B (uncer-

tain diagnosis) and A (viral), 10% and 30% would consider 

treatment for a week or less.  This was apparently due to 

the uncertainty of the diagnosis, despite the identical 

treatment rationale. 

The only issue on which there was a significant lack of 

agreement was the dosage regimen.  Twenty-three per-

cent of the physicians would prescribe antibiotics four 

times daily.  This practice is not recommended, and it is 

well known that the fewer the doses, the better the pa-

tient compliance.  Some studies have suggested that a 

twice-daily regimen may be equally effective [15]; even a 

once-daily regimen of amoxicillin is under consideration 

[25].  However, these have not yet been incorporated in 

the official guidelines of the American Academy [14]. 

The physicians chose a weight-related dose of penicil-

lin.  The American Heart Association [13] has approved a 

uniform dose regimen of 250 mg penicillin three times 

daily for adults and children.  However, the Red Book [14] 

recommends 250 mg three times daily for children and 

500 mg three times daily for adults.  These recommenda-

tions are evidently not adhered to by the physicians in our 

study.  

We do not know whether the attitudes to diagnosis and 

management of SPT found in our study reflect those of 

primary care physicians working for other sick funds.  We 

suggest that a comprehensive nationwide study be con-

ducted to address this question. Even if there is no basis for 

the suspicion that physicians have a different approach in 

real practice, the fact that we studied only the theoretical 

approach of physicians to the management of hypothetical 

cases can be seen as another limitation of the study. 

We believe that the present study is important, not only 

because physicians in the study demonstrated that they 

are able to distinguish between suspected viral and bacte-

rial pharyngitis, but because it highlights the lack of uni-

formity among primary care physicians with respect to 

dosage regimens for penicillin in SPT and duration of 

treatment in uncertain cases.  In this context, it is com-

mendable that a comprehensive update on the diagnosis 

and management of SPT was published by Kupat Holim 

Klalit in October 1998 [26].  We believe that a simplifica-

tion of dosage regimens, together with clear, locally pub-

lished guidelines, are essential for optimal practice and 

prevention of rheumatic fever.   
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Vitamin E, fish oil and ischemic heart disease 

For diverse reasons, there has been interest in capturing the 

genie of the Mediterranean diet in a capsule. The motivations 

have ranged from a purely scientific aspiration to gain new 

insights into atherogenesis, through provision of a rationale for 

encouraging wider adoption of the diet, to commercial interest 

in sales of vitamins and other health products. The GISSI-

Prevenzione (GISSI-P) trial reported in The Lancet is a laud-

able and ambitious attempt to answer questions about whether 

ischemtc heart disease can be influenced by supplements of 

two specific dietary constituents - the n-3 polyunsaturated 

component of fish oil (n-3 PUFA) and vitamin E. For both of 

these dietary components, there is a wealth of circumstantial 

evidence for benefit, including an inverse relation between risk 

of death from myocardial infarction and estimated intake of n-3 

PUFA or vitamin E. Some of the evidence has come from stud-

ies with a single population, and others from comparisons, for 

different countries, of median levels of intake with published 

mortality data. For each dietary component, there has also 

been one positive prospective trial. However, the evidence has 

been conflicting, and adverse effects have been found. 

What has GISSI-P shown? The researchers conclude that 

among Mediterraneans who have had a myocardial infarction, 

n-3 PUFA supplements, but not a moderate dose of synthetic 

vitamin E, reduce long-term complications of myocardial in-

farction to a clinically important extent. What precisely is the 

benefit, and what are the true clinical or scientific implications? 

Other large studies of antioxidant vitamins for the prevention 

of ischemic heart disease are underway, so at this stage it is 

perhaps best just to consider what questions could be ad-

dressed by GISSI-P. 

GISSI-P dispensed, it seems, with two of the most expen-

sive provisions of trials leading to registration of a drug or new 

indication — namely, masked treatment, and independent 

monitors at each center. Whether the results of such trials are 

positive is assessed according to the hypothesis that the trial is 

designed to test which is especially important when several 

questions are being addressed. In GISSI-P, the hypothesis was 

a 20% benefit, presumably at a 1% level of significance; but in 

the primary, intention-to-treat comparison of patients who 

received n-3 PUVA against those who did not, treatment

 

reduced the composite endpoint of death and non-fatal myocar-

dial infarction and stroke by onlv 10%. In the comparison of 

each supplement against no treatment, n-3 PUFA and vitamin 

E reduced risk by 15% and 11%, respectively, but only the 

former was statistically significant. So the trial provides sup-

port for only some of the non-regulatory interests in dietary 

supplements discussed above. 

The GISSI investigators have been doing trials in patients 

with myocardial infarction and have used such patients for 

GISSI-P. However, a trial carried out among patients who have 

had a myocardial infarction, especially Mediterranean patients, 

may provide an underestimate of the benefits of Mediterra-

nean-diet supplements in the prevention of atherosclerosis. 

The lipid-oxidation hypothesis proposed by Steinberg and 

Mitchinson suggests that high concentrations of LDL are not 

atherogenic unless their oxidation (or other modification) leads 

to macrophage uptake and activation. Steinberg predicted that 

antioxidants might be effective only over many years and for 

primary prevention. Whether patients who had a myocardial 

infarction despite a lifetime of Mediterranean diet, and are 

subsequently treated with a statin (about 50% in GISSI-P), 

would be expected to benefit from vitamin E is not clear, espe-

cially since many of the complications of myocardial infarction 

depend more on the state of the myocardium than of the coro-

nary arteries. The only study to show that vitamin E had an 

effect was done on patients with angiographic atherosclerosis 

recruited from the low risk, non-Mediterranean enclave of 

East Anglia. The investigators of that study have subsequently 

reported that those patients had a 3-5-fold increased frequency 

for a polymorphism in the gene for endothelial nitric oxide 

synthase, which is associated with reduced endothelial func-

tion, and they speculated that vitamin E in such a population 

may confer benefit independently of effects on LDL by protect-

ing nitric oxide from rapid destruction. So another reason for 

the negative finding on vitamin E in GISSI-P might be not just 

that Italian patients are nutritionally less deprived than the 

English but also that they might differ in the prevalence of the 

eNOS polymorphism. 
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