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Background: Outpatient parenteral antimicrobial therapy (OPAT) is the administration of
intravenous antimicrobial therapy to patients in an outpatient setting. It may be used for patients
who have infections that require parenteral treatment but who are otherwise stable enough to
not require admission as inpatients.
Objective: We aimed to review the treatment of patients with acute tonsillopharyngitis at the
OPAT health care clinic in the Bahrain Defense Force Royal Medical Services (BDF-RMS),
with regard to efficacy, patient satisfaction, cost effectiveness, and safety.
Methods: A retrospective case notes review was conducted for all patients admitted to the
OPAT clinic in the BDF-RMS with acute tonsillopharyngitis treated with ceftriaxone, between
March 2012 and March 2014.
Results: In the period between March 2012 and March 2014, 97 patients with acute tonsillopharyngitis were treated with ceftriaxone for a minimum of 3 days at the OPAT clinic. In total,
94.8% of patients completed the prescribed course of ceftriaxone. Total cure was achieved in
89.7% of patients. Usage of the OPAT clinic led to cost savings of 10,693 BD, while total bed
days saved were 301 over the 2-year period examined by this study. Participants in the program
expressed high satisfaction rates, and the average (± standard deviation) score on a patient satisfaction survey was 4.41 (± 0.31) out of a total of 5. This study highlights the efficacy, patient
satisfaction, cost effectiveness, and safety of the OPAT clinic service for the treatment of acute
tonsillopharyngitis with ceftriaxone. We found a 45.5% drop in admission rate for acute tonsillopharyngitis after starting the OPAT service clinic and that 301 bed days were saved through
this treatment.
Conclusion: This study showed that the management of acute tonsillopharyngitis with ceftriaxone in the OPAT clinic is safe, clinically effective, and cost effective, with low rates of
complications/readmissions and high levels of patient satisfaction.
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Outpatient parenteral antimicrobial therapy (OPAT) was first established in practice in
the United States in 1974 and has been growing rapidly into mainstream practice ever
since.1 OPAT is the administration of intravenous (IV) antimicrobial therapy to patients
in an outpatient setting. It may be used for patients who have infections that require
parenteral treatment but who are otherwise stable enough to not require admission
as inpatients. High levels of patient satisfaction have been documented with OPAT
services, and they have also proven to be cost effective in most health care settings.2
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Patients in the OPAT clinic are monitored clinically by a
consultant family physician along with a well-trained nurse.
The OPAT clinic service differs from inpatient care in that
it provides the same care and treatment the patient would
receive as an inpatient, without the need for an overnight
hospital stay.
OPAT clinics are relatively new to the Middle East
region.3 Our OPAT services clinic was established in the
Bahrain Defense Force Royal Medical Services (BDFRMS) in the Kingdom of Bahrain in February 2012, with
the overall goals of reducing patient hospital stays, lowering
admission costs, and increasing patient satisfaction rates.3
The BDF-RMS hospital is a military teaching hospital that
consists of both inpatient and outpatient services, with
eight beds designated for the Ear, Nose, and Throat (ENT)
department.
The OPAT clinic of the BDF-RMS is the first of its
kind in Bahrain. It consists of five beds and is located in
the outpatient general practice clinic, near the emergency
department. OPAT patients are referred from both inpatient
and outpatient hospital services, and acute tonsillopharyngitis
is the most commonly referred diagnosis, accounting for 50%
of OPAT patients.
A retrospective study conducted in Hinchingbrooke found
that ceftriaxone was the most frequently prescribed drug in
OPAT clinics, a practice that was similar to that used in our
clinic, as our most commonly prescribed antibiotic in the
OPAT clinic was also found to be third-generation cephalosporin, Ceftriaxone.4
Acute tonsillopharyngitis with viral infection is often
symptomatically treated. When there is a secondary bacterial
infection with accumulation of pus on the tonsils, penicillin
is often used as the primary drug of choice by many physicians, although a recent study has found amoxicillin is less
effective as a treatment for this condition relative to other
drugs. Namely, cephalosporin, either alone or in combination
with metronidazole, has been found to be a superior drug
to penicillin, with high clinical efficacy in treating acute
tonsillopharyngitis.5
A short-term therapy study found that approximately
100% of patients with streptococcal tonsillopharyngitis
treated with ceftriaxone were clinically cured, and 95% of
these patients had pharyngeal sterilization.6 The failure of oral
penicillin combined with second-generation cephalosporin
to treat acute tonsillopharyngitis suggests that the strains
present in our region may have developed resistance to
these particular drugs. As such, a simpler and shorter OPAT
regimen using third-generation cephalosporin (ceftriaxone)
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for 3–5 days may be more effective as an alternative to
admission to the ENT ward.
Therefore, the aim of this study was to determine the
efficacy, patient satisfaction, cost effectiveness, and safety
of patients with acute tonsillopharyngitis who received ceftriaxone in the BDF-RMS OPAT clinic.

Methods
A retrospective analysis of previously collected data regarding OPAT patients with acute tonsillopharyngitis treated
with ceftriaxone between March 2012 and March 2014 was
completed at the BDF-RMS.
OPAT patients were admitted into the OPAT clinic following medical and nursing assessments according to a number
of predefined criteria. Eligibility was established according
to the ENT department guidelines for tonsillopharyngitis
admission, which include: absolute dysphagia with moderate to severe dehydration; infections that are unresponsive to
oral therapy; lack of improvement following 2 days of initial
oral management; and finally, the presence of membranous
tonsillitis. In addition, the eligibility criteria of the OPAT
clinic require a patient be medically stable; have adequate
venous access; be capable of understanding and consenting
to OPAT; and have safe social circumstances with access to
both telephone and transport. This study excluded patients
who were under 2 years of age, as well as patients who were
treated with drugs other than ceftriaxone.
Most of the patients received a full course of oral peni
cillin before they were started on IV ceftriaxone. Some of
them had even received both penicillin and second-generation
cephalosporin, such as Zinnat, without response. Throat
cultures were not routinely recommended, and patients with
a score of 4 or 5 according to the modified Centor criteria
were treated empirically. The Centor criteria give an indication of the likelihood of a sore throat being due to bacterial
infection.
Analytic parameters of the study included age, sex,
nationality, dose, frequency, duration, route of administration,
the indication for initiating ceftriaxone, oral antibiotic intake
before initiation, relevant investigations (eg, complete blood
count [CBC], throat swab), completion of the ceftriaxone
course, and management outcome. Data were retrieved from
an Excel® spreadsheet specifically designed for this study, and
patient case notes were reviewed to obtain complete data.
Patient safety issues were assured by following the OPAT
guidelines for selecting candidates and through daily monitoring of patients by a multidisciplinary team, which included
a family physician, an infectious disease consultant, and a
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specifically trained nurse. Patients were monitored for any
adverse effects and complications during the period of antibiotic intake. The first dose was monitored in the OPAT clinic.
In addition, written instructions were given to the patients or
relatives to report to the accident and emergency department
if any sign of adverse effects were noticed. Clinical efficacy
was evaluated by examining the period of throat soreness,
fever recovery, and number of return visits.
The total cost of treatment of outpatients with acute tonsillopharyngitis in the OPAT clinic was obtained from the
billing department and compared with the total cost of the
treatment of inpatients with the same condition receiving
the same care.
Patient satisfaction was determined via a modified patient
satisfaction questionnaire with 18 questions. The survey was
modified and translated into Arabic; two-way translation was
carried out to ensure consistent meaning.
The collected data were analyzed using SPSS version 19
(IBM Corp, Armonk, New York, NY, USA), and descriptive
statistics were conducted. Reliability was examined using
Cronbach’s alpha.

Ethics
Approval was obtained from the Research and Research
Ethics Committee at the BDF-RMS hospital.

Results
Acute tonsillopharyngitis is a common condition treated in
our OPAT clinic. It has been found that tonsillopharyngitis is
the main cause of approximately 15% of all visits to primary
care physicians.7 Tonsillopharyngitis inpatient admissions at
the BDF hospital were 972 within the 2-year period dating
from March 1, 2010 to February 28, 2012 and reduced to
approximately half that rate, to 530, within the 2 years that
directly followed the establishment of the OPAT clinic. This
condition affects both children and adults, results in absenteeism from school and from work, and reduces the overall
sense of quality of life for each patient affected.8
Over the 2-year period between March 2012 and February
2014, 97 patients with tonsillopharyngitis, 59 (60.8%) males
and 38 (39.2%) females, were treated with ceftriaxone in
the OPAT clinic. The highest number of patients was in the
age group 15–45 years, and the lowest number was found
in the age group 2–3 years. The sex and age distribution of
patients with acute tonsillopharyngitis are shown in Figure 1
and Table 1.
The majority of patients were Bahraini (84 patients
[86.6%]), followed by Yemini (five patients [5.15%]), Syrian
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Sex

39.20%
60.80%

Male
Female

Figure 1 Sex distribution of OPAT patients treated with ceftriaxone.
Note: In all, 59 (60.8%) males and 38 (39.2%) females were treated with ceftriaxone
in the OPAT clinic.
Abbreviation: OPAT, outpatient parenteral antimicrobial therapy.

(three patients [3.1%]), Indian (two patients [2.06%]) Kuwaiti
(one patient [1.03%]), Egyptian (one patient [1.03%]), and
Norwegian (one patient [1.03%]). The representation of
Bahraini patients relative to non-Bahraini patients is presented in Figure 2, and the various nationalities of participants
are shown in Table 2.
All patients with acute tonsillopharyngitis treated in the
OPAT clinic included in this study received ceftriaxone, either
through Intravenous (89 patients [91.8%]) or intramuscular
(eight patients [8.2%]) routes. The duration of ceftriaxone
treatment was 3 days in 89 patients (91.8%), while eight
patients (8.2%) received the treatment for more than 3 days.
The dose of ceftriaxone was once or twice daily in 67 patients
(69.1%) and 30 patients (30.9%), respectively. This data
is represented in Table 3.
Parenteral ceftriaxone was initiated due to the following reasons: failure of oral therapy in 36 patients (37.1%);
inability to swallow in 24 patients (24.7%); both inability to
swallow and failure of oral antibiotic therapy in 21 patients
(21.6%); undocumented reason in 14 patients (14.4%); and
finally, referral from the private sector to continue previous
treatment for two patients (2.1%) (Table 4).
Although the failure of oral antibiotic therapy at 48
hours was one of the selection criteria, most of the patients
had received a full course of antibiotics before starting the
parenteral antibiotic. In addition, a small number started IV
antibiotics after 2 days of oral antibiotics, due to clinical
Table 1 Age distribution of OPAT patients treated with
ceftriaxone
Age group

Number of patients

% of patients

2–3 years
4–14 years
15–45 years
.45 years
Total

4
15
73
5
97

4.1
15.5
75.3
5.2
100

Notes: The highest number of patients was in the age group 15–45 years, and the
lowest number was found in the age group 2–3 years.
Abbreviation: OPAT, outpatient parenteral antimicrobial therapy.
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86.60%

Non-Bahraini

Figure 2 Nationality representation among the patients.

deterioration of the patient condition, increase in the
neutrophils counts, and availability of culture results that
showed resistance to penicillin.
In all, 54 patients received oral antibiotics before starting
ceftriaxone. Out of the 54 patients who used oral antibiotics before initiating ceftriaxone, the most commonly failed
oral antibiotic was Augmentin (28 patients), followed by
combined antibiotics (nine patients), amoxicillin (seven
patients), cefuroxime (five patients), and other antibiotics
(five patients) (Table 5).
Nearly one-quarter (26.8%) of patients did not use oral
antibiotics before initiating treatment with ceftriaxone,
while there was no information about prior treatment used
in 17.5% of patients.
CBC results were collected from 77 patients (79.4%).
Thirty-eight patients presented with high white blood cell
counts (defined as more than 12×109/L), and 54 patients
showed high neutrophils counts (defined as higher than
70%). Throat swabs for culture and sensitivity were carried
out in 32 patients (33%). Of the 32 throat swabs collected,
bacterial species were isolated in 11 cases. Group A betahemolytic Streptococcus was found in five cases, while the
Staphylococcus sp. was also found in five other cases; both
were the most commonly isolated organisms, followed by
methicillin-resistant Staphylococcus aureus (MRSA) in
one case (Table 6).
Table 2 Nationalities represented by patients
Nationalities

Number of patients

% of patients

Bahraini
Yemeni
Syrian
Indian
Kuwaiti
Egyptian
Norwegian
Total

84
5
3
2
1
1
1
97

86.6
5.15
3.1
2.06
1.03
1.03
1.03
100

Notes: It was found that the majority of patients were Bahraini (84 [86.6%]),
followed by Yemini (five [5.15%]), Syrian (three [3.1%]), Indian (two [2.06%]),
Kuwaiti (one [1.03%]), Egyptian (one [1.03%]), and Norwegian (one [1.03%]).
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Out of a total of 97 patients, 92 patients (94.8%) completed the course of ceftriaxone, while four patients were
lost to follow up by the OPAT clinic. One patient showed
improvement after the first dose and decided, against medical advice, not to complete the course, leaving a total of five
patients who did not complete the ceftriaxone course.
Total cure was achieved in 87 patients (89.7%), while
six patients (6.2%) were admitted to the ENT ward and four
(4.1%) were lost to follow up by the OPAT clinic.
The total cost for the treatment of acute tonsillopharyngitis with ceftriaxone in the OPAT clinic over a 24-month
period was approximately 7,129 BHD. However, had these
same patients been admitted to a general ward as inpatients,
the cost would have been 17,822 BHD, a difference of
10,693 BHD. Moreover, if those patients had been admitted to a private ward, costs would have increased up to
20,792 BHD. Thus, by utilizing the OPAT clinic service,
the hospital saved 10,693 BHD over 2 years. The total bed
days saved over the same period was 301.
Patient satisfaction was assessed using the short-form
questionnaire presented in Table 7. Patient satisfaction
was achieved by the OPAT services in treatment of acute
tonsillopharyngitis with ceftriaxone. Patient satisfaction
was measured through a five-point rating questionnaire. We
achieved a response rate of 96.9%, and patients expressed
high satisfaction rates, of an average (± standard deviation)
score of 4.41 (±0.31) out of 5. The reliability of our questionnaire was measured as Cronbach’s alpha =0.81.

Discussion
This study highlights the efficacy, patient satisfaction, cost
effectiveness, and safety of the OPAT clinic service for
the treatment of acute tonsillopharyngitis with ceftriaxone. Several studies have reported the efficacy, safety, and
acceptability of OPAT for the treatment of a wide variety
of infections.9 Acute tonsillopharyngitis is one of the most
common ENT infections presenting in primary care settings,9 and some cases may require parenteral therapy for
hospital admission. Due to the feasibility and availability
of the OPAT clinic in the BDF-RMS, the use of OPAT services that follow ENT guidelines present a better alternative
than hospital admission to treat infections, such as acute
tonsillopharyngitis.
Ceftriaxone was selected for the management of acute
tonsillopharyngitis due to its excellent safety profile, low
frequency of adverse events, broad-spectrum antimicrobial
activity, and long half-life, rendering it one of the best treatment options for use in an OPAT setting.10
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Table 3 Dose, duration, and route of treatment
Dose of
ceftriaxone

Duration of
ceftriaxone

Once daily

Twice daily

Route of
ceftriaxone

3 days

Intravenous

.3 days

Intramuscular

Number of % of
Number of % of
Number of % of
Number of % of
Number of % of
Number of % of
patients
patients patients
patients patients
patients patients
patients patients
patients patients
patients
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67

69.1

30

30.9

89

91.8

8

8.2

89

91.8

8

8.2

Notes: All patients with acute tonsillopharyngitis treated in the OPAT clinic included in this study received ceftriaxone, either through intravenous or intramuscular routes.
The duration of ceftriaxone treatment was 3 days in the majority of patients, with some receiving treatment for more than 3 days. The dose of ceftriaxone was once or
twice daily.
Abbreviation: OPAT, outpatient parenteral antimicrobial therapy.

Most of our patients received a full course of oral penicillin before they were started on IV ceftriaxone. Some of
them even received penicillin and a second-generation
cephalosporin, such as Zinnat, without response. With deterioration of the clinical condition of some of the patients
and with the development of penicillin resistance for other
patients, IV ceftriaxone was the drug of choice. Moreover,
some of the patients refused to come three or four times a day
for IV antibiotics or even to be admitted to the ENT ward;
therefore, a single dose of IV ceftriaxone was more feasible
for them, keeping in mind that overuse of such antibiotics
should be avoided.
Furthermore, a rise in antibiotic resistance encourages
physicians to choose broad-spectrum antibiotics, such as the
third-generation cephalosporin (ceftriaxone), following the
failure of amoxicillin and clavulanate, and second-generation
cephalosporin, as effective treatment options.
A report from Japan found that third-generation cephalosporin was the most commonly prescribed antibiotic, followed by clarithromycin.11 Researchers at Kansai Medical
University in Japan conducted a clinical and bacteriological
study, administrating ceftriaxone once daily as a treatment
for pediatric patients with upper respiratory tract infections.
They found an efficacy rate of 95.6%,12 whereas we found
an efficacy rate of 89.7% when using the same drug to treat
tonsillopharyngitis among all age groups.

A meta-analysis study comparing the effectiveness of
cephalosporin relative to that of penicillin for the treatment
of group A beta-hemolytic streptococcal pharyngitis showed
that a short-duration treatment with cephalosporin provided
a slightly better clinical outcome, a finding that ultimately
supports our excellent outcome using this drug.12
A cross-sectional study was carried out among ENT
patients with acute tonsillitis in the United Arab Emirates,
to determine the antimicrobial prescription pattern. This
study found that the majority of patients with acute tonsillitis were in the age group of 20–29 years, with higher male
predominance, and the lowest number were in the geriatric
age group.8 Our study similarly found the majority of OPAT
patients were in the age group of 15–45 years, also having
higher male predominance. The age group of 15–45 years
suggests pharyngitis incidence rates increase among the adult
population, specifically for parents of school-age children and
for those whose occupation brings them into close contact
with children. On the other hand, the lowest rates were found
in the pediatric age group; however, this could be explained
by the limited number of pediatric patients ($2 years of age)
treated in the OPAT clinic. As such, a new pediatric OPAT
clinic has recently opened in the BDF-RMS.
Culture and sensitivity tests of the throat swab were not
carried out in 67% of the patients for a variety of reasons,
including: they were already on oral antibiotics; they had
been empirically treated following the Centers for Disease

Table 4 Reasons for initiating parenteral ceftriaxone
Reasons of ceftriaxone
therapy

Number of
patients

% of patients

Failure of oral therapy
Inability to swallow
Failure of oral therapy and
inability to swallow
Not documented
Referred from private sector
Total

36
24
21

37.1
24.7
21.6

14
2
97

14.4
2.1
100

Note: Parenteral ceftriaxone was initiated due to a variety of reasons.

Infection and Drug Resistance 2015:8

Table 5 Antibiotic use before the use of ceftriaxone
Type of antibiotic

Number of patients

% of patients

Augmentin
Amoxicillin
Cefuroxime
Combined antibiotic
Others
Total

28
7
5
9
5
54

51.86
12.96
9.26
16.66
9.26
100

Notes: Oral antibiotics were used in 54 patients prior to the use of ceftriaxone.
Presented are the various antibiotics that failed before ceftriaxone was initiated.
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Table 6 Types of organisms isolated from patients
Organisms

Number of patients

% of patients

Group A beta-hemolytic
Streptococcus
Staphylococcus
MRSA
No organism detected
Total

5

15.6

5
1
21
32

15.6
3.1
65.7
100

Note: Throat swab cultures isolated different organisms in 32 patients.
Abbreviation: MRSA, methicillin-resistant Staphylococcus aureus.

Control and Prevention (CDC) treatment guidelines; or they
had a Centor criteria score that limited antibiotic therapy and
diagnostic tests (for patients with 3 or 4 criteria).13 Group A
beta-hemolytic Streptococci sp. (15.6%) and Staphylococcus
aureus (15.6%) were the most commonly isolated bacterial
organisms from the throat cultures. One case was found
to have an MRSA-positive culture. This patient had been
treated in another hospital before initiating his treatment at
our hospital. It is possible that this patient had contracted the
infection from the previous institution, and he was labeled
as a case with unknown source of infection.
A review of the OPAT clinic at Auckland Hospital in
New Zealand reported an 88% cure rate, while another study
has found cure rates of over 90% for the treatment of a wide
range of infections.8,9 Our OPAT cure rate was relatively
similar, at 89%, for treating acute tonsillopharyngitis. On the

other hand, a study conducted at Regina Margherita Children
Hospital in Italy reported the short-term therapy of streptococcal pharyngitis with ceftriaxone in 60 children. Patients
were divided into randomized groups and treated with a
single dose of ceftriaxone or multiple doses of ceftriaxone
for 3 consecutive days. These researchers found that a clinical
cure was obtained in 100% of the patients.8
Short bouts of both fever and throat soreness, recovery
within 3 days of treatment, and fewer return visits explain
the efficacy and excellent outcome of ceftriaxone therapy
in the treatment of acute tonsillopharyngitis in our OPAT
clinic. These findings support the results found at George
Washington University Hospital, which indicated that ceftriaxone is an effective agent in the treatment of a variety of
bacterial infections.14
A descriptive analysis of prospectively acquired data
on the use of ceftriaxone in more than 1,300 OPAT visits
over a 10-year period in a UK center was conducted. This
study found ceftriaxone had an excellent safety profile in the
OPAT setting, and its broad spectrum of activity made it an
established cure agent for a wide range of infections.10
Many studies have shown antimicrobial treatment in OPAT
clinics results in lower costs when compared with the same
treatment in the inpatient setting, which supports our findings.15
For example, cost effectiveness was calculated in 334 cases
treated in the Sheffield OPAT clinic through the comparison

Table 7 OPAT Short-Form Patient’s Satisfaction Questionnaire
Question Questionnaire
number

Strongly
disagree

Disagree

Uncertain

Agree

Strongly
agree

1
2
3
4
5
6

1

2

3

4

5

7
8
9
10
11
12
13
14
15
16
17
18

I am very satisfied with the medical care I received
Doctors are good about explaining the reason for medical tests
I’m usually not kept waiting for a long time when I’m at OPAT
I think OPAT clinic has everything needed to provide complete medical care
The medical care I have been receiving is just about perfect
During my medical visits, I’m always allowed to say everything that I think
it’s important
When I go for medical care, they are careful to check everything when
treating and examining me
The clinic hours when I can get medical care are convenient (good) for me
The medical staff that treats me known about the latest medical development
Doctors never expose me to unnecessary risks
My doctors treats me friendly and courteous
Those who provide me my medical care sometimes not hurry too much
when they treat me
Places where I can get medical care are very conveniently located
If I have a medical question, I can reach a doctor for help without any problem
Doctors listen carefully to what I have to say
Doctors always do their best to keep me from worrying
I don’t find it hard to get an appointment for medical care right way
My doctors are very competent and well-trained

Note: This short-form questionnaire was used to assess patient satisfaction with OPAT clinic services.
Abbreviation: OPAT, outpatient parenteral antimicrobial therapy.
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of real costs of OPAT with estimated inpatient costs. It was
found that treatment at the OPAT clinic cost only 41% of the
equivalent inpatient treatment cost,15 a similar rate to our cost,
which was 40% of the equivalent inpatient treatment cost.
Our hospital showed a 45.5% drop in admission rate for
acute tonsillopharyngitis after starting the OPAT service
clinic. This benefits both the hospital and the patients, as
inpatient bed days are saved when patients are not admitted
for parenteral antibiotics. A study conducted of Sheffield
OPAT services between January 2006 and January 2008
found that the total number of bed-days saved through OPAT
activity for different types of infections over a 2-year period
was 4,034.15 Our study in the BDF-RMS found 301 bed-days
were saved through OPAT services treatment of acute
tonsillopharyngitis. These extra bed-days saved may be
utilized for new admissions, and as well, may ultimately
decrease both admission rates for acute tonsillopharyngitis
and costs of care significantly.

Conclusion
In summary, this paper argued that the services provided
through our OPAT clinic, using IV ceftriaxone for the management of acute tonsillopharyngitis, are safe, clinically effective
(with low rates of complications/readmissions), and cost effective, and as well, render high levels of patient satisfaction.
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