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Background: Sore throats may be due to either viral or 
group A beta hemolytic streptococcus (GABHS) infections; but 
diagnosis of the etiology of a sore throat is difficult, often lead-
ing to unnecessary antibiotic prescriptions and consequent 
increases in bacterial resistance. Scoring symptoms using the 
McIsaac clinical decision rule can help physicians to diagnose 
and manage streptococcal infections leading to sore throat and 
have been recommended by the Ministry of Health, Malaysia. 
In this paper, we offer the first assessment of the effectiveness 
of the McIsaac rule in a clinical setting in Malaysia.
Method: This study is a retrospective review of 116 pediat-
ric patients presenting with sore throat. Group A comprised 
patients before the implementation of the McIsaac rule and 
Group B comprised patients after the implementation.
results: Unnecessary throat swab cultures were reduced 
by 40% (P = 0.003). Redundant antibiotic prescriptions were 
reduced by 26.5% (P = 0.003) and the overall use of antibiotics 
was reduced by 22.1% (P = 0.003). The pediatricians’ compli-
ance rate to McIsaac rule criteria was 45% before implementa-
tion of the McIsaac rule, but improved to 67.9% (P = 0.0005) 
after implementation.
discussion: The McIsaac rule is an effective tool for the 
management of sore throat in children in Malaysia.

sore throat is one of the most common upper respiratory 
tract infections (URTIs) presented to pediatric clinics (1). 

It can be caused by either viral or streptococcal infections (2), 
but it has been reported that viral causes of sore throat repre-
sent >80% of the cases, while Group A beta hemolytic strepto-
coccus (GABHS) is responsible for ~15% (2–4). It is difficult, 
however, to discriminate between viral and GABHS infections 
of sore throat by means of clinical signs and symptoms, and 
this leads to a high rate of inaccurate diagnoses (5,6). In this 
context, and since GABHS infection is associated with severe 
complications, such as acute rheumatic fever, peritonsillar 
abscess, and rheumatic disease, which may in severe cases lead 
to death (7), clinical practitioners often take a precautionary 

approach by prescribing antibiotics immediately after presen-
tation with sore throat. Nevertheless, a Cochrane review on the 
delayed use of antibiotics for respiratory infections indicated 
that there was no difference in complication rates whether the 
use of antibiotics was immediate or delayed (8). Furthermore, 
it has been documented that the overuse of antibiotics in 
URTIs is associated with increased bacterial resistance and 
adverse drug reactions (9). Such microbial resistance places a 
great burden on the health cost and on public health generally 
(10), and, therefore, a judicious approach to the prescription 
of antibiotics in cases of sore throat is imperative to prevent 
bacterial resistance.

The World Health Organization had classified two criteria 
for the diagnosis of streptococcal sore throat in children: ten-
der, enlarged lymph node on the neck and white exudates 
on the throat (11). These two criteria are considered to be 
an indication for the use of antibiotics. This approach has 
higher specificity but lower sensitivity (12). Accordingly, sev-
eral clinical decision prediction rules have been developed to 
assist better management of sore throat and to prevent mis-
use of antibiotics. One such rule is the Centor Strep Score for 
adults, which was later modified to develop the McIsaac deci-
sion rule for children (13). The McIsaac clinical decision rule 
is a validated score tool which aims to reduce the redundancy 
of antibiotic use and improve the accuracy of GABHS diag-
nosis in the case of sore throat. The score predicts GABHS 
infection using five criteria: age, tonsillar swelling or exu-
dates, anterior cervical lymphadenopathy, absence of cough, 
and temperature >38°C (Table 1). The likelihood of patient 
having GABHS infection increases with the total score, 
which will be used to assist decisions in respect to antibiotic 
prescribing (13). Tables 1 and 2 show the McIsaac decision 
rule criteria and the suggested management according to the 
total score. The management of sore throat according to the 
McIsaac Score has been shown to result in a 48% reduction 
in antibiotic use, a 63.7% reduction in unnecessary antibiotic 
prescriptions, and a 35.8% reduction in the culture of throat 
samples (13).
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The Ministry of Health in Malaysia has recommended that 
the clinician’s decision for sore throat management should 
be based on the McIsaac clinical decision rule. In practice, 
however, some clinicians do not apply this scoring mecha-
nism, possibly due to the lack of data on its effectiveness in 
Malaysia, where GABHS infections have been reported to 
be especially prevalent in sore throat cases (as with other 
countries in tropical regions) (14). To date, the effective-
ness of this score has not been evaluated in Malaysia, and 
therefore, this study aimed to evaluate the effectiveness of 
McIsaac scoring in reducing inappropriate use of antibiotics 
and in reducing unneeded throat swab cultures in children 
diagnosed with sore throat in Hospital Kulim, Malaysia. 
It also aimed to evaluate the compliance to the McIsaac rule 
among pediatricians in this hospital. This will shed light 
on the effectiveness of using this rule and will enable fur-
ther improvements to clinical practice and public health in 
Malaysia.

RESULTS
The total bed head tickets with an initial diagnosis of sore 
throat which were reviewed were 116. Sixty of these were for 
Group A (July to September 2012) and 56 were in Group B 
(October to December 2012). In Group A, 53.3% (32/60) were 
females while 50% (28/56) of Group B were females. There was 
no significant difference in gender between the two groups 
(P = 0.721). The means (SD) of patient age were 4.1 (2.8) and 
3.4 (3.03) for Group A and B, respectively. This difference in 

age between the two groups was significant (P = 0.039). The 
demographics and clinical data for the two groups are detailed 
in Table 3. The highest total score among the two groups was 
Score 2, representing 35% of Group A and 35.7% of Group B. 
Figure 1 shows the distribution of the total score among the 
two groups.

There was no significant difference in the total number of 
cultures performed before and after the enforcement of the 
McIsaac decision rule (P = 0.787). For those with Score 2, 
none of those cultured in Group A were positive for GABHS 
0/4 (0%), and only 2 out of 9 (22.2%) of Group B were GABHS 
positive. Of the total cultures done in Group A, 40% (8/20) 
were found not to comply with McIsaac’s recommendations. 
All cultures in Group B, however, complied with McIsaac’s 
suggestions and Group B also had a significantly lower inci-
dence of redundant throat culture than Group A (P = 0.003). 
Table 4 details the throat swab culture rate against the total 
score in the two groups.

Almost 80% (92/116) of the total population in this study 
were prescribed an antibiotic, but only 40.5% (47/116) were 
prescribed antibiotics as per McIsaac’s suggestions. There 

table 1. McIsaac decision rule

Criteria Points

Temperature > 38°C 1

No cough 1

Tender anterior cervical adenopathy 1

Tonsillar swelling or exudates 1

Age 3–14 y 1

Age 15–44 y 0

Age ≥ 45 y −1

Total score  

Adapted with permission from ref. 13.

table 2. McIsaac’s suggested management according to the total 
score

Total score
Likelihood of 

GABHS (%) Suggested management

0 2–3 No culture or antibiotic is required

1 4–6

2 10–12 Culture all; treat only if culture 
results are positive3 27–28

4 or 5 38–63 Treat with antibiotics on clinical 
grounds, without culture

GABHS, group A beta hemolytic streptococcus.
Adapted with permission from ref. 13.

table 3. Demographics and clinical data of the two groups (A and B)

Demographics/
clinical data Categories

Group A Group B

P valuen = 60 n = 56

Age Mean (SD) 4.12 (2.8) 3.38 (3.03) 0.039*

Gender Male 28 (46.7%) 28 (50%) 0.721

Female 32 (53.3%) 28 (50%)

Ethnicity Malay 50 (83.3%) 46 (82.1%) 0.871

Chinese 3 (5%) 3 (5.4%)

Indian 7 (11.7%) 7 (12.5%)

Related medical 
history

Allergic rhinitis 2 (3.3%) 2 (3.6%) 0.667

Bronchial asthma 8 (13.3%) 8 (14.3%)

Dermatitis 1 (1.7%) 2 (3.6%)

Having no other 
illness

49 (81.7%) 44 (78.6%)

*There was a significant difference in age distribution among both the groups.

Figure 1. Patient distribution for every total score. The figure shows the 
frequency of Group A (black) and Group B (white) tickets in each score. 
Score 2 had the highest frequency in both groups.
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was a significant drop of 26.5% (P = 0.003) in the incidence 
of unnecessary antibiotic prescribing from Group A (53.3%) 
to Group B (26.8%). Antibiotic prescriptions were signifi-
cantly lower in Group B (67.9%, P = 0.007) than in Group 
A (90%, P = 0.007) with a reduction of 22.1%. Two patients 
from Group A were not initiated with an antibiotic despite 
of having positive culture results for GABHS, but such cases 
were absent in Group B. Table 5 shows the antibiotic usage 
rate against the total McIsaac score in the two groups.

The overall compliance rate significantly improved by 
22.9% (P = 0.0005) after the enforcement of the McIsaac 
rule. Clinicians’ compliance was higher for moderate risk 
patients with a total score of 2 (52.4%) in Group A, where 
this category of patients should be treated with an antibi-
otic based on the culture results only. For Group B, prescrib-
ers were 100% compliant in cases where the total score was 
4 and 5, where patients should be treated with an antibiotic 
without any culture. The poorest compliance rate was seen 
in patients with Score 1 (in both groups). Although nei-
ther antibiotics nor culture swabs are recommended by the 
McIsaac rule for Score 1, all the patients (100%) from Group 
A and three (50%) from Group B, were given an antibiotic 
without supportive culture results. The clinicians were found 
to be compliant to the McIsaac rule in 38 patients (67.9%) 
from Group B but just in 27 patients (45%) from Group A. 
Table 6 details the prescribers’ compliance to the McIsaac 
decision rule.

DISCUSSION
The McIsaac clinical decision rule was developed to improve 
the diagnosis of GABHS and the proper use of antibiotics in 
cases of sore throat. The rule’s effectiveness was first identi-
fied when it was developed and evaluated by McIsaac and col-
leagues (13). In that study, the researchers reported a reduction 
of 48% in antibiotic use. Later, McIsaac and colleagues evalu-
ated the performance of the rule in a new population (9), find-
ing that it has reduced antibiotic prescriptions by 52.3% (9). 
This indicated that the McIsaac clinical decision rule is a reli-
able tool for better management of sore throat cases. Here in 
this report, we added to the current literature by evaluating 
this clinical decision rule in a tropical country (Malaysia) on 
the basis that GABHS has been reported to be common among 
culture-positive sore throat cases in tropical regions (14). Our 
findings proved that the McIsaac rule can be used efficiently to 
reduce the misuse of antibiotics and redundant sore throat cul-
tures. The McIsaac rule was able to distinguish between viral 
and GABHS infections leading to sore throat on the basis of its 
scoring criteria. This can help to tackle the challenge of precise 
diagnosis of the etiology of sore throats, which will ultimately 
reduce bacterial resistance (15).

The mean age of both the groups was below 5 y, which is 
not uncommon since children aged below 5 y are among the 
groups vulnerable to viral sore throat infections (16). There 
was significant difference in age distribution between the two 
groups. This may be due to local weather changes since Group 

table 4. Throat swab culture rate

Total  
score

Number of 
cultures from 

Group A
Number of 

positive GABHS

Number of 
cultures from 

Group B
Number of 

positive GABHS
P 

value

Number of 
redundant cultures 

from Group A (n = 20)

Number of 
redundant cultures 

from Group B (n = 22) P value

1 0 (n = 4) 0 (0%) (n = 0) 0 (n = 6) 0 (0%) (n = 0) 1 0 (0%) (n = 4) 0 (0%) (n = 6) 1

2 4 (n = 21) 0 (0%) (n = 4) 9 (n = 20) 2 (22.2%) (n = 9) 0.074 0 (0%) (n = 21) 0 (0%) (n = 20) 1

3 8 (n = 13) 2 (25%) (n = 8) 11 (n = 14) 5 (45.5%) (n = 11) 0.333 0 (0%) (n = 13) 0 (0%) (n = 14) 1

4 5 (n = 15) 5 (100%) (n = 5) 0 (n = 8) 0 (0%) (n = 0) 0.122 5 (33.3%) (n = 15) 0 (0%) (n = 8) 0.122

5 3 (n = 7) 2 (66.7%) (n = 3) 0 (n = 8) 0 (0%) (n = 0) 0.077 3 (42.9%) (n = 7) 0 (0%) (n = 8) 0.077

Total 20 (33.3%) (n = 60) 9 (45%) (n = 20) 20 (35.7%) (n = 56) 7 (31.8%) (n = 20) 0.787 8 (40%) (n = 20) 0 (0%) (n = 20) 0.003*

GABHS, group A beta hemolytic streptococcus.
*There was a significant difference in the total number of redundant cultures between the two groups.

table 5. Antibiotic usage rate

Total score

Number of patients on antibiotics Number of patients on unnecessary antibiotics

Group A  
(n = 60)

Number of 
positive GABHS

Group B  
(n = 56)

Number of 
positive GABHS P value Group A Group B P value

1 4 (100%) (n = 4) 0 (0%) (n = 0) 2 (33.3%) (n = 6) 0 (0%) (n = 0) 0.076 4 (100%) (n = 4) 2 (33.3%) (n = 6) 0.076

2 21 (100%) (n = 21) 0 (0%) (n = 4) 13 (65%) (n = 20) 2 (22.2%) (n = 9) 0.0005 20 (95.2%) (n = 21) 11 (55.0%) (n = 20) 0.0005*

3 10 (76.9%) (n = 13) 2 (25%) (n = 8) 7 (50%) (n = 14) 5 (45.5%) (n = 11) 0.148 8 (61.5%) (n = 13) 2 (14.3%) (n = 14) 0.011*

4 12 (80%) (n = 15) 5 (100%) (n = 5) 8 (100%) (n = 8) 0 (0%) (n = 0) 0.526 0 (0%) (n = 15) 0 (0%) (n = 8) 1.00

5 7 (100%) (n = 7) 2 (66.7%) (n = 3) 8 (100%) (n = 8) 0 (0%) (n = 0) 1.00 0 (0%) (n = 7) 0 (0%) (n = 8) 1.00

Total 54 (90.0%) (n = 60) 9 (45%) (n = 20) 38 (67.9%) (n = 56) 7 (35%) (n = 20) 0.007 32 (53.3%) (n = 60) 15 (26.8%) (n = 56) 0.003*

GABHS, group A beta hemolytic streptococcus.
*There were significant differences in the number of patients on unnecessary antibiotics between the two groups in respect to Scores 2 and 3 and the total number of patients.
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B data were collected in the dry season and the transmission of 
viral URTIs increases in dry seasons in tropical regions. Most 
of the patients in our study had a score of 2, where the likeli-
hood of GABHS is 10–20%. Indeed, this was not unexpected 
since the etiology of most sore throat cases in children is viral 
infections (2–4). Thus, the Cochrane review’s assertion regard-
ing the lack of difference in complication rates between delayed 
and immediate antibiotic use in respiratory tract infections is 
justifiable (8). Delayed antibiotic use in the case of sore throat 
may not increase patients’ risk of experiencing complications 
from GABHS, but will help to reduce the misuse of antibiotics. 
A decrease in the overuse of antibiotics is important in order to 
reduce bacterial resistance (9). The reduction of redundant sore 
throat swab cultures after the implementation of the McIsaac 
rule in our study was comparable with the findings of McIsaac 
and colleagues (13). In fact, sore throat swab cultures may not 
be the optimum diagnostic tool for GABHS infections because 
the accuracy of culture results is affected by several factors. 
Variations in collection, transportation, and culture meth-
ods are some of these factors (17–19). The overall antibiotic 
usage in our study was significantly reduced by using McIsaac 
rule. This further added to the inference that the McIsaac rule 
allows for more efficient and safe use of antibiotics.

The prescribers’ compliance rate in our study was improved 
after the implementation of the McIsaac rule in the hospital. 
Nonetheless, our results imply that physicians are not totally 
adherent to the McIsaac clinical decision rule, although the 
improvement in adherence was more marked than in the 
findings of another study (20). Aaronson and colleagues had 
indicated a compliance rate of 15%. In our study, there was 
a noticeable trend of performing unnecessary throat swab 
cultures and prescribing unnecessary antibiotics, despite the 
absence of clinical indication or without supportive culture 
results. A combination of physician-related factors, patient-
related factors, and facility-related factors may contribute to 
this state of affairs. The difficult discrimination between sore 
throat causes, and the fear of developing rheumatic fever, pres-
sures physicians to prescribe antibiotics on a precautionary 
basis (21). In a study in India, physicians reported that they pre-
scribe antibiotics even when not required, due to uncertainty 
regarding the cause of the sore throat. Besides, lack of time and 
overwhelming workload prevents the allocation of sufficient 

time to educate patients’ parents about the consequences of 
antibiotic misuse. Accordingly, they tend to prescribe unnec-
essary antibiotics. The provider’s personal experience and 
knowledge, particularly on antibiotic resistance, can also be a 
barrier to compliance with the McIsaac rule. In some cases, 
doctors tend to overuse antibiotics even for sore throats with a 
viral etiology, due to requests from the pharmacy department 
to clear drugs that are near expiry, including antibiotics (15). It 
has been reported that half of the prescriptions for antibiotics 
in a clinic in Malaysia were for URTIs (22). Referring to this 
large percentage, interventional awareness programs aim to 
increase the knowledge of physicians and pharmacists on the 
burden of bacterial resistance (22).

A further issue is that parental demand for irrational anti-
biotic prescriptions in the case of sore throat, particularly 
from the mother, has been found to be the primary reason 
for the overprescription of antibiotics (23). This behavior has 
been shown to be connected to low educational level (23). 
Macfarlane and colleagues conducted an observational study 
to assess the views and expectations of patients presenting with 
respiratory infections and found that 87% of patients believed 
that an antibiotic would help to solve the infection and 27% 
reported that they ask their physicians to prescribe antibiotics 
(24). In another survey, 43% felt that antibiotics can kill viruses 
and 8% disagreed with the potential for antibiotic resistance to 
evolve due to the overuse of antibiotics (25). Parental expecta-
tions regarding antibiotic prescriptions might be due to phy-
sicians’ inaccurate perception of parents’ attitudes, however 
(26). Stivers and colleagues found a disagreement between 
physicians’ perceptions of parental expectations and parents’ 
own reported expectations (26). Reduced awareness and social 
influences had a substantial impact on parental demands for 
antibiotics in another study (23,25). Tailored awareness pro-
grams on bacterial resistance and the etiologies of sore throat 
infections are required for parents to create awareness about 
the consequences of overusing antibiotics. In addition to phy-
sician and parental factors, there are also facility-related factors 
which contribute to the reduced compliance to the McIsaac 
rule. The lack of rapid diagnostic kits to identify infections is 
one of these factors (25). In most of the health care facilities 
in Malaysia, culture results are only obtained 24 h after per-
forming the throat swab or, in some cases, even longer. This 
may lead the physician to prescribe antibiotics empirically in 
fear of possible rheumatic fever complications. In this regard, 
physicians often neglect to take account of the fact that 90% of 
sore throat patients recover within 7 d without antibiotic use, 
regardless of sore throat etiology, while the rheumatic fever 
complications may only affect 3% of the infected cases (27).

It can be concluded that the McIsaac rule is an effective tool 
in reducing misuse of antibiotics and redundant throat swab 
cultures in children diagnosed with sore throat in Malaysia. 
There was a noticeable amelioration of 22.9% in terms of 
prescribers’ compliance to the Malaysian Clinical Practice 
Guideline for sore throat after the enforcement of the McIsaac 
clinical decision rule in this study. We suggest performing 
more awareness programs targeted at health care providers 

table 6. Prescribers’ compliance with the McIsaac decision rule

Total score
Number of compliant 
cases from Group A

Number of compliant 
cases from Group B P value

1 0 (0%) (n = 4) 3 (50.0%) (n = 6) 0.076

2 11 (52.4%) (n = 21) 8 (40.0%) (n = 20) 0.032*

3 3 (23.1%) (n = 13) 11 (78.6%) (n = 14) 0.034*

4 9 (60%) (n = 15) 8 (100%) (n = 8) 0.058

5 4 (57.1%) (n = 7) 8 (100%) (n = 8) 0.077

Total 27 (45 %) (n = 60) 38 (67.9%) (n = 56) 0.0005*

*There were significant differences in the prescribers’ compliance with the McIsaac 
decision rule between the two groups in respect to Scores 2 and 3 and the total 
number of bed head tickets.
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and parents. This study was limited by the retrospective design 
which mitigated achieving equal severity of URTIs between 
the two groups. This may have interfered with the clinical deci-
sion of the prescribers.

METHODS
This was a retrospective study conducted in Hospital Kulim, 
Kedah, Malaysia. The study was done after the implementation of 
the McIsaac decision rule in the pediatric department in October 
2012. We reviewed patient medical records for children who were 
initially diagnosed with sore throat between July 2012 to December 
2012. Patients were excluded from the study if they were on anti-
biotics in the week before admission, if they were experiencing a 
recurrence of sore throat, if they were immunocompromised, or if 
they had underlying/a history of rheumatic fever. The total num-
ber of eligible bed head tickets included in the study was 116. This 
was divided into two groups: Group A comprised bed head tickets 
before the implementation of the McIsaac decision rule (July to 
September 2012) and Group B comprised bed head tickets after the 
implementation of the rule (October to December 2012). Data on 
patients’ demographics, medical history, concurrent medication, 
known allergies, clinical characteristics, throat swab cultures, and 
prescribed medications were collected. The McIsaac score was cal-
culated based on patients’ clinical information. When presenting 
the results, redundant throat swab culture refers to culture requests 
which did not comply with McIsaac’s suggestions. Unnecessary 
antibiotic prescription refers to the situation where an antibiotic 
was given to a sore throat patient who did not actually need an anti-
biotic as per McIsaac’s suggestions, or the antibiotic given was not 
the suitable or sensitive to the pathogen obtained from the culture 
results. The prescribers were considered compliant if they fulfilled 
the suggestions of the McIsaac rule for each score. If a prescriber 
failed to follow the suggestion for any McIsaac score, the action was 
considered as noncompliant.

The collected data were analyzed using the statistical package of 
social sciences software (IBM SPSS, version 20, SPSS, Chicago, IL). 
Descriptive statistics were used for the demographics and clinical 
data. The chi-square test or Fisher’s exact test was used to compare 
between the two groups. This study was reviewed and approved by the 
Medical Research and Ethics Committee (MREC) of the Ministry of 
Health of Malaysia. Due to the retrospective nature of this study, the 
informed consent requirement was waived.
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