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INTRODUCTION

It is well established that there are significaaméfits of prescribing beta-lactam antibiotics
for susceptible infections. Prescription of nonabketctam antibiotics in inpatients with
penicillin allergy labels is associated with inged hospital days (1), increased cost of
admission (1, 2), increased readmissions (3), asa@@ intensive care unit admissions,

increased multi-resistant organisms (MROSs) (1), ianceased mortality (4).

The prevalence of penicillin allergy labels in #ault inpatient population has been reported
as high as 15% (1, 5, 6). Further, amongst patightstruly have IgE-mediated allergy to
penicillins, less than 50% of patients retain tladiergy after 5 years, and less than 20% of

patients retain their allergy after 10 years (7).

However, assessing a label of penicillin allergyuiees specialized knowledge. Adverse
reactions to penicillins comprise Type A or Typedactions (8). Type A accounts for
approximately 80% of reactions, and are pharmadatdbgnd dose-dependent, resolving
when the dose is reduced (8). Common Type A rea&tio penicillins include nausea,
abdominal pain, vomiting or diarrhea. Type B reatsi, however, are idiosyncratic, not
related to drug pharmacology, and resolve only wherdrug is discontinued (8). Type B
reactions include immunoglobulin-E (IgE)-mediatedglallergy (Gell and Coombs Type 1
hypersensitivity reaction) and maculopapular dnugpons (Gell and Coombs Type 4
hypersensitivity reaction), in addition to hematyéinemia (Gell and Coombs Type 2
hypersensitivity reaction), serum sickness (Geil @@ombs Type 3 hypersensitivity

reaction) and severe cutaneous adverse reacticlslimg Stevens-Johnson syndrome/toxic
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epidermal necrolysis, drug reaction with eosindplahd systemic symptoms and acute

generalized exanthematous pustulosis (Gell and @edigpe 4 hypersensitivity reaction).

Obtaining an allergy history, and direct removapenhicillin allergy labels for Type A
reactions has been shown to be safely performeddpgcialist antimicrobial stewardship
pharmacist (9, 10). However, Type B reactions aneencomplex and generally require input

from an allergist/immunologist—Patients-with-\he3-or-severe-Type-4-hypersensitivity

ecede to PST and/or DPT are

not appropriate methods of evaluation for Type @r 8evere Type 4 hypersensitivity
reactions due to persistence of the reaction akdofirecurrence of a severe reaction on
testing (11). The traditional approach for Typendl anild Type 4 hypersensitivity reactions
have been to perform penicillin skin testing (P$fipr to drug provocation testing (DPT).
Recent literature has explored the feasibility oferesource-efficient strategies which

center upon reducing PST.

An increasing body of literature suggests the gadatl feasibility of DPT without PST for
evaluation of both Type 1 and 4 hypersensitivigctens to penicillins in the pediatric
population (12-14). The low positive predictive walof PST leads to inappropriate penicillin
allergy labels, particularly in children (13). Idwdts, Chiriac et al. reviewed the literature and
showed that 100% of patients with anaphylaxis beta-lactam had positive PST at the time
of the index reaction (15). The authors raisedjtirestion of whether PST should be
monitored and patients proceed to DPT once PSTnhesmegative, but noted the lack of
evidence base. Overall, however, the positive pte@ value of PST in adults is low,
estimated at less than 50%, even when skin testiogrrectly performed using major and all

minor determinants (16, 17), although negative ipte@ value is high at 97-99%. Specialist
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training is required to correctly perform skin tegt and periodic proficiency evaluation is

recommended (11). In many centers, there is nosadoesuitable personnel for PST (18).

There is emerging literature studying the safety expanding use of DPT without PST for
evaluation of penicillin allergy labels in the adpbpulation. Blumenthal et al. recommended
that low risk patients, that is, patients reportiag-urticarial minor rash, maculopapular
eruption, or where an allergy is recorded in h@pécords but denied by the patient,
proceed to incremental challenge (19). DPT has bataly used in patients with a history,
over 12 months ago, of rash or pruritus or an unknceaction to penicillins (20-23).
Recently, this was expanded to a mixed pediatricaatult population, who did not have life-
threatening reactions to penicillins with no spedftimeframe. Safety was established as

only 4 out of 155 patients experienced an allergaction, all of which were mild (24).

We studied the safety of penicillin allergy evaiaatwith DPT for adult patients with Type

B reactions. We assessed, as secondary outcoraas)ghct of removal of penicillin allergy
labels on length of stay, total cost of admissewst of antimicrobial treatment, and inpatient
readmission within 6 months. We also followed uphgpatient’s penicillin allergy status in
the electronic medical record (eMR) as well athmmedical records of their primary care

physician.

METHODS

Trial design and setting

We conducted a prospective clinical case serids igitospective controls used for
secondary outcomes between April 1, 2017 and A0il2018 at a single-center tertiary

hospital in Sydney, Australia. The study was rewéwand approved by the Northern Sydney
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Local Health District's (NSLHD) Human Research EthCommittee

(LNR/16/HAWKE/452). No funding was obtained to soppthis study.

Inclusion and exclusion criteria

Inpatients over 16 years of age, with a label ghd penicillin allergy, and requiring a
penicillin-containing antibiotic for treatment wegégible for inclusion. Pregnant patients
and patients with haemodynamic instability werelgded from the study on the basis of risk

of the intervention.

I ntervention

Suitable patients were flagged by inpatient trepteams and the antimicrobial stewardship
service. The intervention comprised evaluationeasfigillin allergy labels, conducted by an
allergy/immunology registrar under the guidancam#gllergist/immunologist, and an

allergy/immunology nurse.

Allergy histories were ascertained from patientdrigin conjunction with the Electronic
Medical Record (EMR). Patients with Type A advamsactions received direct DPT.
Patients with Type B reactions comprising Type @r 8evere Type 4 hypersensitivity
reactions had their allergy label confirmed onichhhistory and did not proceed to further
testing. Patients with all other Type B adversetieas except anaphylaxis within 10 years
all received DPT to amoxicillin, however, we perfead PST to collect data but would
proceed to DPT regardless of the result. Patierttsamaphylaxis within 10 years of review

would receive PST, then DPT if PST was negative.
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PST was performed using benzylpenicillin, amoxitjlDiater PPL® (benzylpenicilloyl-
polysine) and Diater MDM® (minor determinant mix@yi(Diater Laboratories, Madrid,
Spain). Intradermal testing was performed usindpoali reagents each at two serial
concentrations (Table 1) in the presence of satisfg negative saline and positive histamine

controls (ABK-Abello, Harsholm, Denmark).

DPT to amoxicillin was administered by a 3 stepti@eol in a hospital ward bed with 1:1
support from an allergy/immunology nurse or registilhe target single dose was 500mg, or
as adjusted for renal failure. Initially 1% of tatgamoxicillin dose (as 250mg/5mL
suspension) was administered followed by 30 minatetservation, followed by
subsequent administration of 10% of target dose3@naiinutes of observation. Finally the

full target dose was administered followed by tvents of observation.

Patients then received a full 3 day course of anidiiri DPT was complete after three days
or stopped in the event of reaction. Amoxicillinsx@ntinued past 3 days if warranted for
medical treatment. If an antibiotic other than amitiin was required for inpatient medical
treatment, then the 3 day amoxicillin challenge s@®pleted later in the admission prior to

discharge.

Primary outcomes

We assessed the safety of our protocol by detengpitie number of patients who had life-
threatening, and non-life threatening Type B advelrsig reactions to DPT. Life-threatening
reactions are anaphylaxis requiring intubation andpinephrine, or Type 2, Type 3 or

severe Type 4 hypersensitivity reactions (24).
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Secondary outcomes

Retrospective matching to control patientsto assess secondary outcomes

The closest control subject was identified for epatient included in the intervention arm.
All control subjects were inpatients at the samteaiy hospital in Sydney, Australia between
April 1, 2017 and April 30, 2018, with a label cémpcillin-allergy, and admitted for infection
affecting the same body system. Subjects meetiegettwo criteria were then matched as
closely as possible for age (within 10% of thathaf intervention subject), date of admission
(admitted within 4 weeks of the date of admissibthe intervention subject), gender, and
accommodation status (home, rehabilitation, lovelewrsing care, high level nursing care,

other hospital) by an antimicrobial stewardshiprpecist.

The following data was collected for all intervemtiand control subjects: demographics, date
of admission and discharge, clinical history, afsintimicrobial therapy, cost of stay, length
of stay, admission to intensive care unit, readimmsswithin a 6 month period, and

colonisation by MROs.

Total hospital costs for each subject were obtafrad the Finance Manager, NSLHD,
which are official figures reported to NSW Healilinese figures encompass all costs
associated with the admission except for pharmamdsit Costs of antibiotics administered

during the admission were obtained from the hokpiEepartment of Pharmacy.

Statistical analysis
All statistical analyses were conducted with SP&8&Mn 24 (IBM, Armonk, New York,

United States). Means and standard deviations gatcelated on continuous variables.



150 Statistical significance was assessed on catedgeaciables by using x2 and t tests for
151 continuous variables. P<0.05 was considered statligt significant.
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RESULTS

Seventy-one patients were enrolled sequentialtigenprospective intervention arm for
evaluation of penicillin allergy labels (FigureTable 2). One patient did not have a
penicillin-sensitive infection and was excludednfrall analyses. There were no patients
referred who were pregnant or hemodynamically uohstaAll 70 patients reported a reaction

that was over 12 months old.

Primary outcome
Seven patients were not included in the primargamie as allergy history suggested a Type
A reaction or a reaction unrelated to penicillinausea (4 patients), pain (2 patients),

weakness (1 patient).

Of the remaining 63 patients, 30 patients repoatbénign rash, and 12 reported an unknown
reaction. Twenty-one patients reported reactioas¢buld be consistent with an IgE-
mediated etiology, comprising anaphylaxis (2 pasigrurticaria with or without angioedema
(9 patients), symptoms of upper airway edema witheed for intubation (6 patients), and

angioedema with no airway features (4 patients).

Therefore 63 patients had previously experiencqee T or unknown adverse drug reactions
(Figure 1, Table 2). No patients had a historyra@hylaxis requiring intubation or
epinephrine within the last 10 years. No patiests & history of reaction to suggest Type 2,
3 or severe Type 4 hypersensitivity reaction. Altof 7 patients did not complete DPT as
the treating team used a beta-lactam antibiotierdtian amoxicillin and the patients did not

complete DPT prior to discharge.
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Fifty-four of 56 (96%) remaining patients complete@ day DPT to amoxicillin with no
adverse reaction. Two patients were confirmed te Ipenicillin allergy, both reported a
history of benign rash. Both received the firstelo§ amoxicillin with no adverse reaction.
The first patient, a 64-year-old male was subsetyiswitched to flucloxacillin, and
developed symmetrical drug-related intertriginond #exural exanthema (SDRIFE) on the
third day of flucloxacillin treatment for cellulgi The rash resolved with cessation of
flucloxacillin and no specific medical treatmenhéelsecond patient, a 61-year-old female,
developed a maculopapular rash on the fourth dayraixicillin for a urinary tract infection.
The rash resolved with cessation of the drug, gntptomatic treatment with antihistamines

and low dose prednisone.

Secondary outcomes (T able 4)

Number of positive penicillin skin tests

Of 63 patients with a reported history of Type Be@de reaction to penicillins, there was
only one positive PST, and to amoxicillin only,ane patient who had not been exposed to
amoxicillin. This patient required penicillin VK fdareatment, and so completed 3 day

amoxicillin DPT in the outpatient clinic.

Length of stay

The total length of stay for 70 patients in theergention arm was 900 days, against 1276
days for the control arm (P<0.05). Assuming a coreg&/e estimate of 1 inpatient de-
labelling per weekday, this projects to a reducbba395 hospital days per year and a

reduction in the average length of stay by 6 days.

Cost of hospital admission
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The total cost saving for 70 patients in the inéation arm was $469,290 based on the length
of stay (P<0.05). The tertiary hospital in whicle $tudy was performed currently admits
7000 patients with a penicillin allergy of which%Sequire penicillin therapy during their
admission. Assuming a conservative estimate ofigpegtient de-labelling per weekday, this

projects to a cost saving of $1,743,077 per year.

Cost of antimicrobial therapy

The total cost saving for antimicrobials alonehia intervention arm was $20,856 (P<0.05).

Readmission rate
There were 30 readmissions within 6 months in mibervention arm, and 43 in the control
arm. The number of readmissions requiring penmcilithin 6 months of discharge was

significantly lower in the intervention arm compaite the control arm (P<0.05).

ICU admission
There was no significant difference between thelmemof patients requiring intensive care

unit admissions in the intervention and control a{f2=0.45).

Multi-resistant organisms

Three new MRO were acquired by patients in thewetetion arm during the study period.
Two were infections, and 1 colonisation alone. Fieev MRO were acquired in the control
arm during the study period, 4 infections and bodation. There was no significant

difference in MRO acquisition (P=0.50).

Recording of allergy label
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Sixty-one of 63 patients (97%) with a history ofpEyA or B adverse reactions who
completed assessment of their penicillin allerdpeldad their electronic medical records
updated. Allergy information was updated in thegiias discharge summary for 50 patients
(79%). Telephone follow-up to the treating localdical officer revealed that only 21
patients (33%) had accurate penicillin allergy imation documented in the clinic’'s medical

record.
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234 DISCUSSION

235

236 Evaluation of penicillin-allergy labels and pregtion of beta-lactam antibiotics for non-
237 allergic patients is associated with improved cihioutcomes and economic benefits. The
238 majority of reported adverse drug reactions to @éim are Type A, estimated at 80% (8),
239 and these penicillin-allergy labels can be remdedldwing interview.-Recentpublications

240 hip

241 - More problematic is the

242  evaluation of penicillin-allergy labels where tleported adverse reaction is Type B.

243 Traditionally, PST is used prior to DPT. Howeve§TRs not available at many centers,

244  leading to delay in penicillin-allergy label evaliws. Where it is available, PST incurs labor
245 and reagent costs, and requires training and peofiy assessment—Furthera+ecent-survey
246

247 heterogeneity-in-PST practice-amongstits-membbdesestimate the cost of PST reagents at

248 AUDG650 (approximately per week assuming one inpat&aluation per day.

249
250 In our study, we sought to evaluate the safetyfaasibility of DPT-withoutRPST in adult
251 inpatients, many with multiple comorbidities angaged clinical history that could be

252 compatible with IgE-mediated reactions—Becausaldmographic-and-clinical-history-of-our

253 mighed-to We collected PST data for all

254  patients with Type B reactions as our cohort wéfemint to many published cohorts,
255 however, we proceeded to DPT regardless of thdtrestept for patients with anaphylaxis

256  within 10 years of review, however, there were abgnts in that category.
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Consistent with published literature, the incidenteositive PST was low. In our study,
only 1 of 71 patients had a positive PST, and wenb tolerate a 3 day course of

amoxicillin.

Literature suggests safety of DPT without PST farskory of pruritus and benign rash
greater than 12 months prior to review for childvath a 1-5% incidence of mild adverse
reaction (12-14). Recently a few studies have eraththe safety and feasibility of DPT
without PST in adults (20, 22, 24). In Tucker ettdPT without PST was safe for 328
healthy Marine recruits aged between 18 and 25 avitbel of penicillin allergy with only 5
mild adverse reactions noted, all cutaneous (203.dnly exclusion criteria were serious
cutaneous reactions (excluding urticaria/angioedeh&patitis, hemolytic anemia, or
nephritis. In lammatteo et al., DPT was safe ini@ethpediatric and adult population where
the only exclusion criteria were anaphylaxis reiggiintubation or epinephrine, and Type 2,
3 or severe Type 4 drug hypersensitivity reacti@4g. Only four of the 155 (2.5%) enrolled
patients experienced adverse reactions, all mikymptomatology. Only five patients
assessed had a history of life-threatening reactmmhrequired PST prior to DPT. These
studies suggest that DPT without PST may be sgbatients with a history of non-life-
threatening reactions to penicillins. Our studyangs the data in this area, and we also

experienced a similar rate of adverse reactionghwiiere all mild (3%).

In our study of 71 sequential patients with TyperBinknown reactions, no patients had
Type 2, 3 or severe Type 4 hypersensitivity reastid®Ve had two patients with a history
anaphylaxis but beyond 10 years of time of revi@wr cohort comprised only of adults who
were all inpatients, many with significant comolibas and life-threatening infection that

required treatment, unlike the cohort of Tuckealewvhere patients were healthy and had no
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history of anaphylaxis to penicillins (16). We elted 71 patients sequentially, and
performed PST for all 63 patients with Type B reatt. There was only one positive PST to
amoxicillin alone, in a patient who reported a jpéiin VK reaction. This patient tolerated 3
days of penicillin VK treatment and subsequentijateelled to amoxicillin in an outpatient
setting. All 21 patients with possible historied@iE-mediated reactions had negative PST.
Apart from 4 patients who did not complete DPT ptmdischarge, all remaining 17 patients
completed the 3 day DPT with no adverse reactiam.Sudy supports the findings of
lammatteo et al., that evaluation of penicillireadly labels in adults, inclusive of labels

compatible with IgE mediated allergy, may be sai@ #asible without PST (24).

The procedure of penicillin allergy evaluationabdr-intensive, and requires specialist
attendance for approximately 3.25 hours, in oueerpce, it requires up to 15 minutes to
obtain a drug history, and 3 hours to supervisectimpletion of DPT. A cost saving of a
half-hour per patient could be achieved if we addghe 2-step protocol used in lammatteo
et al. (24). However, traditionally the 3-step piail has been used in our institution. It may
also be possible to coordinate testing so thatgat@nts may undergo DPT at the same time,

but this can be difficult in an inpatient setting.

allergistfimmunelegist. We suggest further studyaésource-efficient model (Figure 2)

where DPT without PST is used for all patients sslexclusion criteria of a history of
anaphylaxis requiring epinephrine or intubation)(1§E-mediated reaction within 12
months of review, or a history of Type 2, 3, orea@vType 4 Gells and Coomb

hypersensitivity reactions are met (Figure 2). in study, personnel comprised an
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307 allergy/immunology nurse or trainee with remotesup from an allergist/immunologist.
308 Patients meeting exclusion criteria are infrequenthe uncommon occurrence where a
309 referred patient requires PST before DPT, speeidlalergy/immunology personnel can
310 immediately proceed to PST, and then DPT if appatgrFor Type 2, 3, or severe Type 4
311 hypersensitivity reactions, penicillin allergy lddean be confirmed. Further study will help
312 to clarify safety and feasibility, and whether exstbn criteria could be further narrowed.
313

314 Inrelation to secondary outcomes, a total cosngpaf $1,743,077 per year is projected,
315 applying a conservative estimate of 1 penicilliergy label assessment per weekday.

316 Additional fiscal benefit will be derived throughgsificantly reduced readmissions, reduced
317 length of stay and antibiotic costs in future adneiss, and reduced absences from work
318 from appropriate prescribing in the community.

319

320 The total length of stay was reduced by 6 daygppgent per admission. This may be

321 because beta-lactams are superior in treatmerdtaflactam sensitive infections, literature
322 shows this fo&aphylococcus aureus (25) and gram-negative bacilli infections (26).e\d
323 not find any significant difference between neworatation or infection by MROs between
324 the intervention and control groups. This may beabee our cohort size is small.

325

326 Our study reinforces the principle that penicibithergy label evaluation should be a

327 mandatory part of Antimicrobial Stewardship givee temoval of penicillin allergy label in
328 over 95% of patients with a diagnosis of peniciditergy in which penicillin antibiotics are
329 still the primary antibiotics of choice to eradieanfection. This intervention reduces length
330 of stay and reduces hospital expenditure.

331
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Retrospective audit of allergy documentation on E8fews that a significant percentage of
patients did not have their allergy status updaféds is crucial as the readmission rate of
patients de-labelled of their penicillin allergyé is significantly lower as a result of better
clearance of infection and recrudescent infecfi@ephone follow-up revealed that the
majority of patients (67%) did not have their aifgstatus updated in the records kept by
their local medical officer. Our findings are nsblated, one group found that 36% of
patients de-labelled of penicillin allergy had pilin allergy documented at a subsequent
admission (27). Better communication to patient$ mmmary care physicians is required to
maximize clinical and financial benefits to the comnity. A strategy therefore needs to be
put in place to ensure improved documentationjqaarly at the community level. One
publication suggested a four-step intervention @ddd effective in improving allergy
documentation following de-labelling (27). Thisentention comprised counselling by a
pharmacist during the admission, a post-dischanga@ call, a printed wallet card for the
patient with the test date and result, and impldgatem of an eMR alert for re-
documentation of penicillin allergy. Finally, patis who do not logistically complete an
inpatient amoxicillin 3-day challenge must folloyw un outpatient clinics to complete DPT

before the penicillin allergy label can be removed.

The limitations of our study are the relatively sihsample size. We relied on contact by in-
patient teams and antimicrobial stewardship foirepaenrolment. This data would be im-
proved if we were able to recruit all patientshe Emergency Department prior to com-
mencement of antibiotics as soon as they were &tinithis was not possible as personnel
were only on site from 8:30am to 5pm, and haveratsponsibilities within our department.
Further, a randomized control trial would have ktliselection bias as controls were retro-

spectively matched, although performed indepengdaytia pharmacist.
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We need to further study whether DPT without PSd ssfe, feasible and resource-efficient
method of de-labelling inpatients with a historyl@E-mediated penicillin allergy as well as
benign rash or unknown reactions. Our rigorouslycimad control data reveals confirms that
it reduces length of stay, and reduces hospitatrdipure on bed and second-line antibiotics.
It also significantly reduces readmission rateswkher,-more-study-is-heeded-befere-we can
demonstrate-that DPPTwithout PST-is-safe-and-femasinadults. At the hospital level,
penicillin allergy label evaluation should be intagd into antimicrobial stewardship, and
the results of evaluation entered correctly intdeeM greater challenge is to ensure that
changes to the penicillin allergy label are commated to local medical officers, and

updated in these primary care records.
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Figure Legend

Figure 1. A flow diagrammatic representation of the procedures and outcomes of 71 recruited
patients in the study

Figure 2. Proposed algorithm for penicillin alergy label assessment for further study



Table 1. Penicillin skin testing concentrations. AdapteshirAustralasian Society of Clinical
Immunology and Allergy Consensus Statement fomsessment of patients with immediate (IgE
mediated) penicillin allergy

Skin testing reagent Intradermal concentrationglieg

Benzylpenicillin (6mg/cc) 1:100 dilution (0.06mgjcc

1:10 (0.6mg/cc)

Amoxicillin (20mg/cc) 1:100 dilution (0.2mg/cc)

1:10 (2mg/cc)

Diater PPL ® (0.04 mg benzylpenicilloyl poly-1:10 dilution
L-lysin + 20 mg mannitol in 1mL PBS)

Neat
Diater MDM ® (0.5 mg each of ben- 1:100 dilution
zylpenicillin, benzylpenilloate and
benzylpenicilloate + 20 mg mannitol in 1mL
PBS)
1:10 dilution

IgE, immunoglobulin-E

PPL, benzylpenicilloyl-polysine
MDM, minor determinant mixture
PBS, phosphate buffered solution



Table 2. Patient Characteristics. Control subjects wen®spectively matched.

Intervention Patients*

Number 70
Median age (years) 70.38
Female (%) 36 (51.4)

Infection type

Intra-abdominal 16
Genitourinary 16
Lower respiratory tract 13
Skin and soft tissue 10
Osseous 7
Meningoencephalitis 2
Sepsis 1
Cardiovascular 1
Febrile neutropenia 4

Accommodation status

Home 63
Nursing home 5
Rehabilitation 1
Another acute hospital 1

* Received penicillin allergy label evaluation



Table 3. Characteristics of reaction to penicillin-contagantibiotic

Type of Number of Reaction over Reaction Passed Did not
reaction patients 12 months within 12 amoxicillin complete DPT
months challenge

Type B

Maculopapula 30 30 25 3

r or benign (2 received

rash pen VK only,
1 received IV

only)

Unknown 12 12 12 0

Urticaria 9 9 7 2 (received IV

with/without only)

angioedema

Angioedema 4 4 2 2

with no airway (1 received

features pen VK only,
1 received IV

only)

Symptoms of 6 6 6 0

upper airway

involvement,

no intubation

required

Anaphylaxis 2 2 2 0

TypeA 7 7 7 0

Nausea, and/or 3 3 3

vomiting

Pain 2 2 2

Tremor 1 1 1

Lethargy 1 1 1

DPT, drug provocation testing
Pen VK, penicillin VK
IV, intravenous beta-lactam antibiotic



Table4. Summary of Secondary Outcomes

Secondary Outcome

Length of stay
(days)

Cost of hospital
admission (AUD)

Cost of antimicrobial

therapy (AUD)

Readmission rate

ICU admissions

Newly acquired
multiresistant
organisms

Recording of new
allergy label in
electronic medical
record (%)

Recording of new
allergy label in
records of local
medical officer (%)

Intervention arm

900

1,624,150

10900

30

12

97

33

Control arm

1276

2,100,150

31783

43

n/a

n/a

IBPeva

P<0.05

P<0.05

P<0.05

P<0.05

P=0.45

P=0.50

n/a

n/a

n/a, not applicable
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