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ABSTRACT

INTRODUCTION: One of the New Zealand Government’s Better Public Services targets was to
reduce the rate of acute rheumatic fever (ARF) nationally by two-thirds by 2017. Maori children
and young people are disproportionately affected by ARF in the Northland District Health
Board region. General practice contributes to ARF prevention in detecting and appropriately
treating group A streptococcal (GAS) pharyngitis. An audit in 2012 suggested improvements
in adherence to national guidelines were needed.

AIM: The aim was to reassess general practice adherence to national guidelines for the
management of GAS pharyngitis in Northland, New Zealand, following implementation of the
national Rheumatic Fever Prevention Programme.

METHODS: Throat swab and dispensing data were obtained and analysed for children and
young people aged 3-20 years who attended general practice in Northland between 1 April
and 31 July 2016 and had laboratory-proven GAS pharyngitis.

RESULTS: Between 2012 and 2016, the number of throat swabs carried out in general practice
more than doubled, and amoxicillin was more commonly prescribed. The proportion of GAS
pharyngitis patients in general practice not receiving recommended antibiotics, or receiving
an inadequate length of treatment or no prescription, has not reduced. There are significant
differences in the management of care for Maori and non-Maori patients, with much higher
risk of ARF for Maori.

DISCUSSION: The management of GAS pharyngitis by general practice in Northland remains
substandard. Implicit bias may contribute to inequity. Focused engagement with identified
subgroups of general practices and practitioners who disproportionately contribute to non-
guideline prescribing should be further investigated.

KEYWORDS: Pharynagitis; prevention and control; primary health care; rheumatic fever;
school health services; Streptococcus pyogenes

Introduction been set.! Over 40,000 children and young people
aged 3-20 years live in the Northland District
Health Board (NDHB) region, 52% of whom are
Maori.2 Rheumatic fever disproportionally affects
Maori children, and Northland has one of the

highest rates of ARF nationally. Ethnic inequality

The New Zealand Ministry of Health set a
national goal of a two-thirds reduction in the in-
cidence of acute rheumatic fever (ARF) cases by
2017. In addition to national targets, regional tar-
gets for District Health Boards (DHBs) have also
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was demonstrated in a 2012 review of ARF cases
in Northland.? The review highlighted that 95%
of cases were Maori children, with a mean age of
11.4 years. Maori children aged 5-15 years had an
ARF incidence of 78/100,000 per year, compared
to non-Maori of 4.6/100,000 per year.’

By mid-2016, in addition to the existing school-
based rheumatic fever prevention programmes
that were operating in Northland since 2012, an
additional three programmes were introduced to
enhance equitable access to throat swabbing ser-
vices (covering a total of 9500 children attending
decile one to three schools). These programmes
are delivered by kaimahi (community health
workers) with nurse oversight. They offer throat
swabbing services to children with sore throats
and free antibiotic treatment if Group A Strepto-
coccus (GAS) positive.

The annual number and incidence of ARF has
declined substantially since 2012, from 15-20
cases per year to less than five per year in recent
years. Four cases of ARF were notified in school-
aged children in Northland during 2016.*

In our 2012 audit, we estimated that one-in-five
children and young people with GAS-positive
pharyngitis seen in Northland general practice
did not receive recommended treatment>® despite
the high incidence of ARF in Northland. This
was 18% lower than in the school programmes,
where more than 98% of children received
guideline-recommended treatments (P < 0.001).
Quarterly reporting from the school programmes
shows this quality has been maintained, so
school programmes have not been included

in this second audit.

Timely access to appropriate treatment for GAS
pharyngitis is important. National guidelines,
such as the 2014 New Zealand National Heart
Foundation Guidelines® and the 2012 New
Zealand Primary Care Handbook guidelines for
rheumatic fever prevention,® suggest treatment
with once daily amoxicillin for 10 days as soon
as possible. The rationale for the use of amoxicil-
lin is to improve adherence.>®® In New Zealand,
most children and young people access general
practice for their health needs. Consequently,

WHAT GAP THIS FILLS

What is already known: An audit in 2012 estimated that one-in-five
children and young people with a laboratory-proven GAS-positive
throat swab seen in general practice in Northland did not receive
national guidelines recommended treatment, despite the high in-
cidence of acute rheumatic fever (ARF) in our community. Chang-
ing general practice prescribing behaviour can be challenging.

What this study adds: Despite 4 years of implementation of the
national Rheumatic Fever Prevention Programme and a decline in
ARF cases in Northland, the quality of general practice manage-
ment of this common condition remains suboptimal and inequita-
ble. Given the failure of guidelines and other resources to address
this, implicit bias could be a contributing factor. This issue needs
to be further explored and addressed in general practice.

general practice plays a critical function in treat-
ing GAS pharyngitis and preventing ARF.

The aim of this audit was to re-assess adherence
by prescribers in general practices in Northland
to national GAS pharyngitis guidelines, follow-
ing 4 years of implementation of the national
Rheumatic Fever Prevention Programme (RFPP)’
and specific activities implemented after the 2012
audit. These include general practitioner (GP)
continuing medical education (CME) sessions,
dissemination of the updated 2014 national sore
throat guidelines and Ministry of Health RFPP
resources,'” and a focus on increased nurse
management of sore throat in general practices,
using standing orders and dispensing antibiotics
via Medical Practitioner Supply Order (MPSO) to
high-risk children.

The objective of this study was to establish the
proportion of Maori and non-Maori children
and young people aged 3-20 years who received
guideline-recommended management for
confirmed GAS-positive pharyngitis in general
practice in Northland, and compare this with the
results from the previous 2012 audit.

Methods

We used the same methods as in the 2012 audit.
Data on throat swabs taken from children and
young people aged 3-20 years were accessed
from Northland’s laboratories (NDHB hospital
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laboratories (DHBL) and Northland Pathology
Laboratory (NPL)) for 1 April to 31 July 2016, as
in the 2012 audit. Throat swabs from inpatients
processed in DHBL were excluded from the anal-
ysis. Dispensed medication data were accessed
from the New Zealand Health Information
Service (NZHIS) Pharmaceutical Claims Data
Mart (PHARMS) for the study timeframe. This
dataset includes dispensing claims from phar-
macists across New Zealand. To allow for delays
in prescriptions being filled, the timeframe was
extended for an additional 9 days. Also included
in the PHARMS dataset are patient identifiers
(national health index numbers (NHIs)), dispens-
ing date, therapeutic class and name of medicine,
daily dose and days supplied." Inclusion criteria
were children and young people aged 3-20 years
with a positive GAS throat swab during the study
timeframe. Swab results were matched, in Mi-
crosoft Excel (Microsoft Corporation, Redmond,
WA, USA), by NHI to dispensed medication data.

The national guidelines recommend treat-
ment with amoxicillin, penicillin V, benzathine
penicillin G, erythromycin ethyl succinate or
roxithromycin; amoxicillin/clavulanic acid and
clindamycin were also included as these can be
used for treatment of recurrent GAS.® Similar to
the previous audit, we assumed that antibiotic
prescriptions were made at an appropriate dose
for the child’s weight. Statistical analysis (chi-
square tests) was completed using Stata version
11 (StataCorp, College Station, TX, USA).

The study was reviewed and approved by the
NDHB locality assessment and the Northland
Primary Health Organisation (PHO) clinical
governance group.

Table 1. Throat swabs collected in Northland, New Zealand from 3- to 20-year-old
study participants

Swabresutt | Non-taor (9| Maori

Negative 2161 (77.4) 2255 (75.0) 4416 (76.2)
Group A 528 (18.9) 581 (19.3) 1109 (19.1)
Group C/G* 102 (8.7) 168 (5.6) 270 (4.7)
Total 2791 3004 5795

* Group C and Group G swabs are amalgamated due to laboratories no longer routinely
separating them.
Figures exclude 45 children whose ethnicity was unknown.

Results

In total, Northland general practices collected
5795 throat swabs during the audit period
(Table 1) for children and young people aged
3-20 years (participants). This was more than
double the number of swabs taken in the same
period in 2012 (2365 swabs). Nearly half (46.0%)
were from males (compared with 44.4% in 2012).
Approximately half (3004; 51.8%) were from
Maori participants and 2791 (48.2%) from non-
Maori participants, compared with 46.9% and
53.1% respectively in the 2012 audit. For all swabs
processed, the mean age was 9.1 years for Maori
and 9.6 years for non-Maori participants.

The GAS-positive rates per 100 throat swabs were
similar for Maori (19.3) and non-Maori partici-
pants (18.3). This is also similar to the GAS-
positive rates (18.7 for Maori and 18.6 non-Maori)
in the 2012 audit.

Complete prescription data (medication dis-
pensed, collection date and duration of course)
was available for only 389/1109 (35.1%) of
participants with GAS-positive swabs (Table 2),
compared with 55.2% complete prescription data
in the 2012 audit. Of participants with complete
data, 347/389 (89%) were given recommended
antibiotics for 10 days, within 9 days of the swab
result, meeting all criteria in the national guide-
lines. The 2014 updated guidelines recommend
treatment without any delay, as the evidence

to support delaying treatment is insufficient.’®
However, Maori young people were significantly
less likely than non-Maori participants to receive
antibiotics according to all criteria in the guide-
lines (P < 0.05; Table 3).

A small proportion of participants (19/389; 4.9%)
received a recommended antibiotic, but not

for 10-days’ duration; 21/389 (5.4%) received a
non-guideline-recommended antibiotic, and two
participants received the recommended anti-
biotic but did not collect it within 9 days of the
GAS-positive swab result.

Dispensing data were missing for 138 (12.4%)
participants with GAS-positive swab results;

of these, 99/138 (71.7%) were Maori, a signifi-
cantly greater proportion than for non-Maori
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(P < 0.001). The duration of antibiotic prescrip-
tion was not possible to ascertain for the remain-
der of the dispensing data, most of which were
oral suspensions; 576/1109 (52%) had “zero’ days
recorded as the duration of antibiotic dispensed.

Overall, 944/1109 (85.1%) participants with a
GAS-positive result received a recommended
antibiotic, but there was a significant difference
between Maori and non-Maori participants:
479/528 (90.7%) of non-Maori participants and
465/581 (80.0%) of Maori participants received
a recommended antibiotic (P < 0.001). Most
(811/1109, 73.1%) received amoxicillin; non-
Maori 407/528 (77.1%) and Maori participants
404/581 (69.5%), P = 0.8. The dataset does

not specify whether once-daily dosing was
prescribed.

If participants prescribed ‘zero’ days of antibi-
otic treatment were included in the complete
prescription dataset, then the proportion who
received the recommended antibiotic and dura-
tion of course would be slightly lower (923/1109,
83.2%) than estimated from analysis of the ‘com-
plete data’ subset (ie 89.0%).

The mean NZDep2013* score for non-Maori
participants was 6.89 (95% CI 6.68 - 7.09), and
for Maori participants, it was 8.84 (95% CI 8.70
- 8.98). A logistic regression was completed to
analyse the relationship between participants’
demographics (ethnicity, aged over 13 years and
NZDep2013 Index) and whether recommended
antibiotics were prescribed (assuming prescrip-
tion annotated for zero days’ supply were in fact
for an appropriate duration). There was signifi-
cant association between Maori (odds ratio 0.43,
P < 0.001) or participants aged over 13 years
(odds ratio 0.35, P < 0.001) and prescribing of
recommended antibiotics. However, there was
no significant association for NZDep2013 (odds
ratio 0.98, P = 0.726).

Discussion

Although there has been a pleasing reduction in
ARF incidence in school-aged children in North-
land since 2012, effective management of sore
throats in general practice is critical to maintain-
ing this. Sore throat is a prevalent presentation to
New Zealand general practices with 2.8-10 per
100 presentations.!?

Table 2. Availability of prescription data for group A streptococcal-positive results collected from Maori and non-Maori participants aged

3-20 years

Data available

Complete prescription data available

No prescription data available

Guideline-recommended drug, length of course recorded as zero

Not guideline-recommended drug, length of course recorded as zero

Total

Non-Maori (%)

199 (37.7) 190 (32.7) 389 (35.1)

39 (7.4) 99 (17.0" 138 (12.4)

288 (54.6) 288 (49.6) 576 (51.9)
2 (0.4) 4(0.7) 6 (0.5)
528 581 1109

Note: In the 2012 audit, there was no category for ‘not guideline-recommended drug and length of course recorded as zero’.

* P <0.001.

Table 3. Management of group A streptococcal-positive swabs where complete prescription data were available from Maori and non-Maori

participants

Antibiotic regimen Non-Maori (%) Maori (%) Total (%)

Guideline-recommended antibiotic, 10-day course and within 9 days

Guideline-recommended antibiotic, < 10-day course

Guideline-recommended antibiotic dispensed > 9 days after diagnosis

Not guideline-recommended antibiotic
Total

* P <0.05.

184 (92.5) 163 (85.8)* 347 (89.2)
5 (2.5) 14 (7.4)" 19 (4.9)
2(1.0) 0(0.0) 2(0.5)
8 (4.0) 13 (6.8) 21 (5.4)

199 190 389
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The significant increase in throat swab volumes
since 2012 may not represent a true increase in
sore throat presentations to general practice, and
there are likely to be multifactorial reasons for
this. However, ‘zero fees’ access to general prac-
tice was extended to children aged <13 years from
1 October 2014 in Northland, pre-empting the
national policy implemented from 1 July 2015. An
initial analysis of general practice consultations
comparing 2014 and 2015 data shows utilisation
by children aged <13 years increased by 16%,
which could account for some of the volume in-
crease." Increased demand from parents and car-
egivers for throat swabbing as a result of promo-
tional campaigns' or changes in general practice
diagnostic behaviour may also have contributed.

In this audit, 85.1% of participants (80.0% for
Maori, 90.7% for non-Maori) with a GAS-
positive result received one of the recommended
antibiotics, a slightly lower proportion than that
estimated in the 2012 audit (89.6% overall; 86.5%
of Maori and 92.3% of non-Maori participants).
Amoxicillin was more often prescribed in 2016
than in 2012.

Although a higher proportion of the subset of
participants with complete prescription data in
2016 than in 2012 received treatment according
to guidelines, including correct length of course
(89% compared with 80%), this was significantly
lower for Maori participants despite their signifi-
cantly higher risk of ARF. One-in-five Maori par-
ticipants compared with 1 in 10 non-Maori with
laboratory-confirmed GAS pharyngitis did not
receive recommended antibiotics in this audit.

In the best-case scenario, that is, including all
participants who were prescribed the correct
antibiotic but with no ‘duration of course’ data
(83.2% in 2016 compared with 82.4% in 2012),
the estimate of one-in-five children and young
people aged 3-20 years seen in general practice
in Northland with laboratory-confirmed GAS
pharyngitis receiving inadequate treatment is
unchanged between the two audits.

Maori participants were significantly more

likely to have no prescription data available than
non-Maori, and the proportion overall in this
category was higher than in the 2012 audit (12.4%

in 2016 compared with 6.8% in 2012). In our pre-
vious study, we suggested that one reason for this
may be greater use of MPSO medications than

in 2012, and dispensing antibiotics directly to
Maori patients. Given the promotion of empiric
treatment and MPSO dispensing for high-risk
children by the RFPP, this is a possibility. How-
ever, earlier research has shown that even when
MPSO dispensing is taken into account, Maori
have lower rates of being prescribed antibiot-
ics.’® The other possibilities are that some Maori
participants were given a prescription but did not
collect medications from a community pharmacy
or that some did not receive either a prescription
or a MPSO-dispensed antibiotic.

People living in the most socioeconomically
deprived areas of New Zealand are less likely

to collect prescriptions due to cost (more than
four-fold for adults and 5.6-fold for children)
compared with the people living in the least de-
prived areas, and both Maori adults and children
are over-represented in this category.”” Another
concern is that Maori patients are more likely

to delay obtaining prescriptions due to associ-
ated costs, compared to non-Maori."® Given the
limitations of the prescribing data in this study,
it is not possible to ascertain the true reason for
differences in antibiotic dispensing, but logistic
regression analysis of our data indicated that

age (213 years, where there is a prescription
charge) and ethnicity contributed significantly to
whether antibiotics were dispensed, whereas the
NZDep2013 score did not.

Our study has similar limitations to the earlier
study; we were able to analyse only the man-
agement of children and young people with
laboratory-proven GAS pharyngitis, rather

than all people presenting with sore throat to
general practices in Northland. A 2005 study
about sore throat management by New Zealand
general practices showed that the rates of throat
swabbing were up to 10-fold lower than antibi-
otic prescribing rates.”” It may be that higher-
risk children (according to Heart Foundation
Guidelines) are being prescribed antibiotics
appropriately without having throat swabs taken,
although the volume of swabs taken has more
than doubled since 2012, suggesting otherwise.
This is also a greater proportionate increase than
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the increase in general practice consultations for
this age group in the same time period.

The proportion of participants with a GAS posi-
tive throat swab remains at similar levels to the
2012 audit, indicating that children and young
people aged 3-20 years attending general practice
are more likely to have GAS pharyngitis than
children having a throat swab in schools, but it
also suggests that GAS pharyngitis in general
practice in Northland may have been underdiag-
nosed previously.

Conclusion

High rates of ARF continue to affect Maori
children and young people in Northland. This
repeat audit suggests that general practice
management of sore throat remains significantly
poorer in quality than management in
school-based throat swabbing programmes in
Northland, where more than 98% of school-
aged children receive treatment according to
guidelines, including once-daily amoxicillin
dosage to support adherence.

Prescribers in general practice should ensure
that all children and young people presenting
with sore throat are managed appropriately.
CME workshops, dissemination of national
guidelines and promotion of nurse-led care since
2012 appear to have been ineffective in changing
general practice prescribing behaviour. Elec-
tronic clinical pathways, recently implemented
in Northland, may support improved adherence
to guidelines.”” While promoting empirical treat-
ment and MPSO dispensing for high-risk chil-
dren as recommended by the Ministry of Health
is important,'®*? this does not address the issue
of non-guideline prescribing.

There may be implicit health provider bias oper-
ating in general practice, negatively impacting

on engagement, communication and treatment
of their patients, as suggested by recent qualita-
tive research on ARF in Northland.*** Further
exploration of this is needed. In addition, focused
engagement with identified subgroups of general
practices or GPs who disproportionately con-
tribute to non-guideline prescribing should be
attempted.
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