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ARTICLE INFO ABSTRACT

Background: Health Education in the emergency department (ED) is one of the tasks that the HIV-exposure triage
implementation needs to be considered. No triage training has been evaluated.

Methods: A prospective 3-years pre- and post-intervention study in an urban academic ED was realized. The
intervention was a simulation-based training on triage rules for triage nurses. Triage is based on time between
HIV-exposure and ED arrival (<48 h: level 2 (urgent); =48h: level 5 (non-urgent)).

Findings: A total of 2011 HIV-exposures were included; 15.1 per cent were well triaged in pre-intervention vs. 88
per cent in post-intervention period (P < 0.0001). Among well-triaged patients as level 2, the post-exposure
prophylaxis prescription rate increased from 30.5 to 57.6 per cent (P < 0.0001). Time interval quality in-
dicators (minutes) were: ED arrival-Triage Nurse 10.9 + 9.6 vs. 9.1 + 4.8 (P < 0.0001), ED arrival-Physician
56.3 = 26.0vs. 49.9 + 36.0 (P = 0.0001), and ED arrival to Post-exposure prophylaxis first-dose 86.9 + 30.0
vs. 65.2 = 42.0 (P < 0.0001).

Conclusions: These results suggest that time interval HIV-exposure to ED arrival can be used as a triage criterion.
A continuous quality improvement program for PEP after HIV-exposure based on a nurse triage training program
achieved the objectives of optimizing the triage performance by reducing the time to access the post-exposure
prophylaxis first-dose.
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1. Introduction exposure [10]. It is estimated that most PEP are prescribed in emer-

gency departments (ED) [10,11]. Once in the ED, these patients must be

The natural history of HIV disease has been profoundly altered by
the advent of effective antiretroviral therapy and HIV disease is now
recognized as a manageable long-term condition [1]. Nevertheless, 1.8
million people contract HIV every year worldwide, including more than
150,000 in Europe and more than 35,000 in the United States [2]. Many
tools exist to prevent HIV transmission and they are available in lot of
many countries, including post-exposure prophylaxis (PEP) [3,4].

The efficacy of PEP is strongly related to the early onset of anti-
retroviral therapy [5-10]. Several clinical and biological arguments
support the earliest possible introduction and no later than 72h after
the accident [5,9]. In France, PEP is limited to the first 48 h after HIV

integrated into the emergency care process: i.e., triage, medical man-
agement, HIV transmission risk assessment, PEP prescription, and ac-
cess to antiretroviral therapy. The process begins with nurse triage that
will allow the patient to be more or less quickly managed.

The Emergency Severity Index (ESI) mentions HIV exposure in its
ESI2 criteria [12]. Health Education for physicians, nurses, and support
staff is one of the critical tasks that the triage implementation team
needs to consider [13]. However, to our knowledge, the training pro-
grams for triage nurses for HIV-exposures have not been evaluated.
There is no training method that has demonstrated its ability to im-
prove understanding and outcomes [14]. The simulated patient method
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[15] offers several advantages in this type of training: its aim is to
improve nurse sorting skills in terms of quality of the reception and
quality of screening [16], and their impact on the objective indicators
for access to the PEP.

The objective of the present study was to compare before and after
the implementation of a triage rules with a simulated-based training
program, the performance of triage process and its impact on PEP ac-
cess times.

2. Material and methods

The Revised Standards for Quality Improvement Reporting
Excellence (SQUIRE 2.0) was used to design and write this report [17].

2.1. Study design and setting

This was a prospective observational study conducted as part of a
continuous quality improvement program for HIV-exposures in the ED
of the Bichat University Hospital. This hospital is an academic, 1000-
bed hospital, and its ED has treats 85 000 patients a year. Among these
patients, 600 to 800 per year were HIV-exposed.

Since 2015, nurses are made aware during their training on triage
on the need for a 48 h threshold to define the urgency or not to see HIV-
exposed patients. Two periods were defined: a pre-intervention period
from January 1st, 2015 to December 31st, 2015 (period 1); post in-
tervention from February 1st, 2016 to December 31st, 2017 (period 2).
Triage nurses were trained during the month of January 2017 and at
each arrival of new nurses. Period 2 was conducted over 2 years to
analyse the maintenance of acquired skills and quality indicators of
triage over time. Periods 1 and 2 being of different duration, the
characteristics of the patients and the nurses were analysed over the
two periods.

In both periods, triage is based solely on the time between HIV-
exposure and ED arrival: < 48 h: triage level is 2. ED arrival time until
medical examination by the ED physician is < 20 min; =48 h: triage
level is 5. ED arrival time until medical examination by the ED physi-
cian is < 120 min. The fast-track doctor, close to the triage nurse office,
received all the files for this reason (whatever the triage level). When
PEP was prescribed, the patient was accompanied by ED staff to the
chemist. The chemist checked for possible drug interactions and contra-
indications and delivered the 5-day treatment kit. He made sure that
the first dose of PEP was taken. The patient, together with the pre-
scription of the drugs, received a card of advice adapted to the pre-
scribed treatment and an appointment at Infectious Diseases Unit
within 48-72h. The aim was the continuation of the PEP, counselling
and orientation in pre-exposure prophylaxis if necessary. Untreated
patients received guidance at the screening centre for counselling and
prevention. Since 2017, a pre-exposure prophylaxis consultation has
been offered.

Due to the turnover of nurses in the ED during these relatively long
periods, nurses’ characteristics were compared over the two periods.

2.2. Selection of participants

All adults attending the ED of Bichat University Hospital (Paris,
France) from January 1st, 2015 to December 31st, 2017 following HIV-
exposure were included. For each patient meeting the inclusion criteria,
a standard electronic case report form was completed by the triage
nurse. The following variables were collected: registration time, nurse
triage time, HIV-exposure date and time, triage level. The emergency
physician registered the type of exposure (sexual; health care worker;
other professional categories and intravenous drug user). Patients were
informed and therefore aware that anonymized data could be used for
research conducted in the ward. They could refuse by simply notifying
the triage nurse of their objection to the use of the data.
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2.3. Interventions

During the pre-intervention period, the triage nurses received the
procedures of the service including triage of HIV-exposures, platelets
and field training by experienced triage nurses. A 8-hour theoretical
training in triage rules is carried out for all new recruits. Prior to the
post-intervention period, a 2-hour simulated-based training program
course for triage nurses has been introduced in order to improve the
performance of triage nurses concerning the HIV-exposure and triage
rules. This simulated-based training program course included theore-
tical (15min) and practical (105 min) training using a simulated pa-
tient, was regularly repeated in the workplace in groups of 5 nurses
until all triage nurses were trained, including new arrivals. The method
of calculating this indicator and the importance of reducing the delay
between ED arrival and PEP administration were discussed. This course
centred on patient centred care, aiming to reduce the access time to the
PEP, to increase patient satisfaction, and to not create differences be-
tween the different types of HIV exposure as previously reported
[18,19]. Simulated-based training program details are published in a
pedagogical journal [20].

2.4. Outcomes measurements

Our goal was to create a culture of patient safety [19]. We defined
quality indicators based on the respect of procedures as well as the
delay in minutes between: ED arrival and the care by the triage nurse,
ED arrival and the doctor examination, ED arrival and the PEP ad-
ministration for treated patients, and ED arrival and exit.

2.5. Analysis

In order to describe the study population, quantitative variables
have been expressed as mean and standard deviation or median and
interquartile (Q1; Q3), and qualitative variables as numbers of patients
and percentages. The Kolmogorov-Smirnov test was used to check
normal distribution for assessed measures. A Chi-2 or Fisher’s test to
compare qualitative variables and a Student’s t-test or Kruskal-Wallis
test were used to compare quantitative variables between study groups.
The ANOVA test was used to compare pre- and post-intervention time
interval quality indicators. The significance threshold was set at
p = 0.005 [21]. Statistical analyses were performed using Statistica®
software (StatSoft).

2.6. Ethics statement

Data collection and storage by the Urqual® Emergency Database was
approved by the French National Commission for Data Protection and
Liberties. Anonymized data was extracted from the hospital database.
The Emergency Ethics Committee for Biomedical Research of Assistance
Publique-Hopitaux de Paris approved this study.

3. Results
3.1. The characteristics of study subjects

During the 3-year study period, 2011 patients were registered after
HIV-exposure. The main characteristics of the groups before and after
the new triage rules are presented in Table 1.

Triage nurses’ characteristics were collected over the two periods.
No difference was found. There were 50 nurses in period 1 and 45 in
period 2. The mean age (years) was 28 *+ 8 in period 1 vs. 27 *= 7 in
period 2 (p = 0.76). There were respectively 11 men and 39 women vs.
6 men and 39 women (p = 0.27). The level of experience (median, Q1,
Q3) in another ED before recruitment was respectively 4 years (2; 7)
and 4 years (1; 7) during these two periods (p = 0.95).
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Table 1

Main characteristics of the study population.
Pre-intervention Post-intervention P
n = 536 n = 1475
n % n %

mean * SD mean * SD

Sex (male/female) 321/215 986/489 0.004
Type of HIV exposure 0.00004
Sexual 313 58.4 1020 69.2

Health care worker 157 29.3 321 21.8

Other 66 12.3 134 9

Type of day 0.06
Week days 386 72 997 67.6

Weekend days 150 28 478 32.4

Time of ED consultation 0.4
Day (8h to 18h) 323 60.3 840 57

Night (19 to midnight) 182 24.6 389 26.4

Dark night (midnight to 7h) 81 15.1 246 16.6

HIV status of the contact 0.8
Unknown 115 21.6 337 23.1

Negative 414 78 1118 76.5

Positive 2 0.4 6 0.4
HIV-exposure to ED arrival ~ 19.1 = 34 19.4 + 36.3 0.8

time (hours) (hours)

ED Emergency Department.
3.2. Impact of implementation of a triage rules on quality indicators

In period 1, 59/497 patients (11.9%) were well screened as level 2
vs. 1249/1400 (89.2%) in period 2 (p < 0.0001). In period 1, 22/39
(56.4%) patients were well screened as level 5 vs. 49/75 (65.3%) in
period 2 (p = 0.0001). A total of 81/536 (15.1%) were well screened
during Period 1 and 1298/1475 (88%) during Period 2 (p < 0.0001).
Fig. 1 shows the evolution of quality indicators of triage and triage
rules. Distribution of the triage level according to the categories of
delay between exposure to HIV and arrival in the ED are presented in
Table 2.

During period 1, 438/455 patients (96.3%) who accessed less than
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Table 2
Distribution of time interval between HIV-exposure and ED arrival as a function
of triage level in pre- and post-intervention periods.

Time between HIV-exposure and ED arrival P* p¥
<4h > 4h to > 24h to >48h
=24h <48h
n (%) n (%) n (%) n (%)
Pre-intervention period 0.000001
Triage level 0.00001
2 30(11.9 22 (12.9) 7 (9.5) 2(5.1)
3 108 (42.7) 51 (30) 21 (28.4) 7 (18)
4 109 (43.1) 85 (50) 32 (43.2) 8 (20.5)
5 6(24 12 (7.1) 14 (18.9) 22 (56.4)
Post-intervention period
Triage level 0.00001
2 574 (95) 490 (88) 185 (77.4) 22 (29.3)
3 2(0.3) 9 (1.6) 5(2.1) 1(1.3)
4 5(0.8) 7 (1.3) 7 (2.9) 34
5 23(3.8) 51 (9.2) 42 (17.6) 49 (65.3)

* Comparison of triage levels distribution for each study period.
¥ Comparison between pre- and post-intervention period.

48 h after HIV exposure were under-triaged as level 3 to 5. In addition,
17/455 patients (3.7%) who consulted more than 48 h after the ex-
posure, were over-triaged as level 2 to 4. During period 2, 151/177
patients (85.3%) were under-triaged and 26/177 patient (14.7%) were
over-triaged.

Time interval quality indicators in periods 1 and 2 are given in table
3. We found a significant reduction in all these quality indicators
(p < 0.0001 for all of them).

3.3. Impact of implementation of a triage rules on PEP prescription

Finally, 974/2011 (48.4%) received PEP. In patients with a time
interval between HIV exposure and ED arrival of less than 48h, the
percentage of patients treated reached 955/1849 (51.7%), whereas in
patients with a delay greater than or equal to 48h this figure was 19/
162 (11.7%) (p = 0.00001). Among well-triaged patients as level 2,
patients receiving PEP increased from 30.5% (18/59) in period 1 to

——good triage level 2 ----- bad triage level 2 ——good triage level 5 ----- bad triage level 5

Fig. 1. Percentage of good and bad triage for level 2 (< 48h after HIV exposure) and level 5 (=48h after HIV-exposure).
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Table 3
Triage performance indicators comparison between pre- and post-intervention
periods.

Pre-intervention Post-intervention P

n = 536 n = 1475

n % n %

mean * SD mean * SD
Triage level 0.00001
2 61 11.4 1271 86.2
3 187 34.9 17 1.2
4 234 43.7 22 1.5
5 54 10.1 165 11.2
Time interval quality indicators (minutes)
ED arrival to Triage Nurse 10.9 = 9.6 9.1 + 4.8 0.00006
ED arrival to Physician 56.3 = 26 49.9 = 36 0.0001
ED arrival to PEP first dose  86.9 = 30 65.2 = 42 0.000001
ED total length of stay 79.9 = 29 78.6 = 47 0.5

ED Emergency Department.

57.6% (719/1249) in period 2 (p < 0.0001). Among well-triaged pa-
tients as level 5, 9.1% of the patients (2/22) were treated in period 1
whereas, there was no PEP prescription in period 2. The delays between
ED arrival and the first dose of PEP were significantly shortened with a
median < 89 min in period 1 and < 60 min in period 2 (Fig. 2).

4. Discussion

The urgency or not to examine HIV-exposed patients and to pre-
scribe PEP depends on the delay between HIV exposure and ED arrival
with a threshold at 48h. Triage nurses can easily retrieve this in-
formation during triage process. We found that implementation of
triage rules had a significant impact on changes in professional practice
and the clinical impact on the ED patients: the ratio of patients correctly
screened significantly increased from 15.1% to 88% and remained
stable up to 3years of evaluation. Moreover, it significantly reduced
delays between ED arrival to triage nurse, ED arrival to ED physician,
and especially the delay between ED arrival and the first dose of PEP.

International recommendations support PEP administration as soon

260 -
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as possible after exposure [5-10]. Therefore, HIV exposure has to be
considered as a therapeutic emergency. Emergency triage is a decision-
making process that identifies patients who need immediate attention
[22]. Increasing emergency attendances, longer waiting times, and
overloading emergencies could make it very difficult to respond very
quickly to HIV exposure requiring PEP, but also a reasonable timely
consultation for patients who do not require PEP [23]. The process of
triage of patients is one of the tools to ensure the prioritization of these
urgent clinical situations but not life-threatening. Nevertheless, none of
the recommendations specify the triage rules to be proposed to HIV-
exposures. Our study indicates that there is a strong association be-
tween HIV exposure to ED arrival time interval and the PEP prescrip-
tion, since more than 98% of treated patients had a delay of less than
48 h. Given the complexity and multiplicity of variables involved in the
PEP prescribing decision [5-10], our results indicate that this simple
data to collect can be used as a triage criterion in the ED setting.

The first element to be improved was the quality of triage and re-
spect of procedure. Our intervention allowed us to reach an excellent
level of triage for patients in levels 2 and 5 according to the clinical
situation. We also observed that triage errors in period 1 were more
often under-triage, i.e. patients with < 48h of HIV exposure to ED ar-
rival triaged as level 3 to 5. The triage nurses gave these patients a
lower priority, whereas in period 2, the few wrongly triaged cases were
rather over-triaged, i.e. patients with delays =48 h triaged in priorities
2 to 4, thus benefiting of a shorter waiting time from ED arrival to
physician examination. We assume these results show an improvement
in the knowledge and actions of triage nurses who are better able to
prioritize HIV exposures after simulated-based training program. The
post-intervention evaluation over a period of 3 years showed that the
effect of the intervention is stable. Therefore, it can be taken for granted
as standard practice for nurse triages.

We evaluated the impact of triage on PEP prescription as the second
component of performance. In period 1, PEP was prescribed to just over
30% of patients triaged as level 2, and in period 2 in 58% of patients.
This shows the importance of the quality of triage. This significant
improvement in the PEP delivering rate was associated in the post in-
terventional period with a decrease in time interval quality indicators,
which are the third parameter of performance. We found a reduction in
waiting time from ED arrival to triage zone and from ED arrival to

240 ¢
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Fig. 2. Evolution of main time interval quality indicator: ED arrival to PEP first dose.
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physician examination. Waiting time until medical examination seems
to us an important quality indicator, because it is the doctor who col-
lects all the details of the type of HIV exposure and these characteristics
in order to define the level of risk and the need for PEP. On the other
hand, ED total length of stay has not been modified, probably because
this indicator measures other processes leading to the final patient exit.

The indicator that seemed most relevant to measure the effective-
ness of our clinical process and our intervention is the delay between
ED arrival and the effective administration of the first dose of PEP to the
patient. It has been proposed, for example, to evaluate nurses' perfor-
mance in reducing the delay between arrival and ECG of patients sus-
pected of coronary events [24]. We found a significant reduction in this
time interval quality indicator between the two periods of the study of
more than 25%. We found that this time was less than 60 min in more
than 50% of patients treated in period 2.

Finally, we can estimate that the time-based triage strategy between
HIV exposure and ED arrival is applicable and that it allows most pa-
tients requiring PEP to be identified. The prioritization of these patients
by our triage nurses, and the reduction of nurse triage and physician
waiting times, indicate that the simulated-based training program
course has had an impact on the work dynamic of the service. While
nurses and triage nurses have acquired knowledge, skills, attitudes and
behaviour that can reduce waiting times and prioritize HIV-exposures,
ED physicians have also benefited of these courses. Indeed, the ED ar-
rival to physician delay has been significantly reduced.

The present study is not without limitation. The study conducted
over such a long period exposed the ED to nurses leaving and the arrival
of new ones during both periods. However, nurses with the same
characteristics over the two periods and especially the same level of
experience limit the effect of these changes on the quality of triage. In
addition, the systematic training of newly arrived nurses in the ED
before starting triage allows for better respect of the current protocols.

5. Conclusion

This research demonstrates the feasibility of implementing a
strategy for the continuous improvement of the quality of HIV treat-
ment in ED based on triage rules and the value of nurse triage training
using simulated patients. Triage rules implementation has made it
possible to optimize the performance of triage by prioritizing patients to
be considered as therapeutic emergencies and to reduce the time taken
to access PEP, as well as reducing waiting times for untreated patients
who just need reassurance. Based on our findings, a simple strategy for
triage of HIV exposure accidents based on time delay between HIV
exposure and ED arrival time should be implemented in the Emergency
Department.

References

[1] Ford N, Ball A, Baggaley R, Vitoria M, Low-Beer D, Penazzato M, et al. The WHO

public health approach to HIV treatment and care: looking back and looking ahead.

Lancet Infect Dis 2018;18:e76-86. https://doi.org/10.1016/51473-3099(17)

30482-6.

UNAIDS. Fact sheet — Latest statistics on the status of the AIDS epidemic (2017)

http://www.unaids.org/sites/default/files/media_asset/UNAIDS_FactSheet_en.pdf.

Accessed 24 November 2018.

[3] Huynh K, Gulick PG. HIV, Prevention (2018) StatPearls Publishing LLC. Bookshelf
ID: NBK470281PMID: 29261888. https://www.ncbi.nlm.nih.gov/books/

[2

=

[4

=

[5]

[6

—

[7

—

[8

=

o

—

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]
[21]

[22]

[23]

[24]

International Emergency Nursing 47 (2019) 100786

NBK470281/. Accessed 24 November 2018.

Marfatia YS, Jose SK, Baxi RR, Shah RJ. Pre- and post-sexual exposure prophylaxis
of HIV: an update. Indian J Sex Transm Dis 2017;38:1-9. https://doi.org/10.4103/
ijstd.IJSTD_26_17.

Centers for Disease Control and Prevention. Updated Guidelines for Antiretroviral
Postexposure Prophylaxis After Sexual, Injection Drug Use, or Other
Nonoccupational Exposure to HIV-United States, 2016 (2016) https://www.cdc.
gov/hiv/pdf/programresources/cdc-hiv-npep-guidelines.pdf. Accessed 24
November 2018.

World Health Organisation. Guidelines on post-exposure prophylaxis for HIV and
the use of co-trimoxazole prophylaxis for HIV-related infections among adults,
adolescents and children. Recommendations for a public health approach —
December 2014 supplement to the 2013 consolidated ARV guidelines (2014) http://
www.who.int/hiv/pub/guidelines/arv2013/arvs2013upplement_dec2014/en/.
Accessed 24 November 2018.

Wassilew N, El Amari EB, Bonfillon C, Yerly S, Calmy A. The post-exposure pro-
phylaxis in all its forms. Rev Med Suisse 2013;9(872):874-8. PMID: 23697081.
Cresswell F, Waters L, Briggs E, Fox J, Harbottle J, Hawkins D, et al. UK guideline
for the use of HIV post-exposure prophylaxis following sexual exposure, 2015. Int J
STD AIDS 2016;27:713-38. https://doi.org/10.1177/0956462416641813.

Libois A, Florence E, Derdelinckx I, Yombi JC, Henrard S, et al. Belgian guidelines
for non-occupational HIV post-exposure prophylaxis 2017. Acta Clin Belg
2018;12:1-6. https://doi.org/10.1080/17843286.2018.1428506.

Prise en charge du VIH-Recommandations du groupe d’experts. Prise en charge des
accidents d’exposition sexuelle et au sang (AES) chez I’adulte et I'enfant (2017)
https://cns.sante.fr/wp-content/uploads/2017/10/experts-vih_aes.pdf. Accessed
24 November 2018.

Malinverni S, Libois A, Gennotte AF, La Morté C, Mols P. Prescription of non-oc-
cupational post-exposure HIV prophylaxis by emergency physicians: an analysis on
accuracy of prescription and compliance. PLoS One 2016;11:e0153021https://doi.
org/10.1371/journal.pone.0153021.

Gilboy N, Tanabe T, Travers D, Rosenau AM. Emergency Severity Index (ESD): A
triage tool for emergency department care, Version 4. Implementation Handbook
2012 Edition. AHRQ Publication No. 12-0014. Rockville, MD: Agency for
Healthcare Research and Quality; 2011. p. 12.

Gilboy N, Tanabe T, Travers D, Rosenau AM. Emergency Severity Index (ESD): A
triage tool for emergency department care, Version 4. Implementation Handbook
2012 Edition. AHRQ Publication No. 12-0014 Chapter 7 Rockville, MD: Agency for
Healthcare Research and Quality; 2011. p. 55.

Recznik CT, Simko LM. Pediatric triage education: an integrative literature review.
J Emerg Nurs 2018(17):30582-92. https://doi.org/10.1016/j.jen.2018.01.003. pii:
S0099-1767(17)30582-2.

Kononowicz AA, Zary N, Edelbring S, Corral J, Hege 1. Virtual patients—what are we
talking about? a framework to classify the meanings of the term in healthcare
education. BMC Med Educ 2015;15:11. https://doi.org/10.1186/s12909-015-
0296-3.

Azeredo TR, Guedes HM, Rebelo de Almeida RA, Chianca TC, Martins JC. Efficacy
of the Manchester Triage System: a systematic review. Int Emerg Nurs
2015;23(2):47-52. https://doi.org/10.1016/j.ienj.2014.06.001.

Ogrinc G, Davies L, Goodman D, Batalden P, Davidoff F, Stevens D. SQUIRE 2.0
(Standards for Quality Improvement Reporting Excellence): revised publication
guidelines from a detailed consensus process. BMJ Qual Saf 2016;25:986-92.
https://doi.org/10.1136/bmjqs-2015-004411.

O'Donnell S, Bhate TD, Grafstein E, Lau W, Stenstrom R, Scheuermeyer FX. Missed
opportunities for HIV prophylaxis among emergency department patients with
occupational and nonoccupational body fluid exposures. Ann Emerg Med
2016;68:315-23. https://doi.org/10.1016/j.annemergmed.2016.03.027.

Casalino E, Sapmaz D, Tarantola A, Fichelle A, Bouvet E. Is potential HIV exposure
considered to be a medical emergency? Acad Emerg Med 2002;9:257-8. https://
doi.org/10.1197/aemj.9.3.257.

Casalino E, Choquet C, Ghazali AD. Simulation-based training for triage of HIV-
exposures in the Emergency Department. Med Educ 2019. in press.

Ioannidis JPA. The proposal to lower P value thresholds to .005. JAMA
2018;319:1429-30. https://doi.org/10.1001/jama.2018.1536.

Kuriyama A, Urushidani S, Nakayama T. Five-level emergency triage systems:
variation in assessment of validity. Emerg Med J 2017;34:703-10. https://doi.org/
10.1136/emermed-2016-206295.

Charpentier N, Quatremere G, Mabire X, Roduit S, Laguette V, et al. Barriers and
levers to HIV post-exposure prophylaxis. Sante Publique 2016;28:791-9. https://
doi.org/10.3917/spub.166.0791.

Stanfield L. Improvement of door-to-electrocardiogram time using the first-nurse
role in the ED setting. J Emerg Nurs 2018(17):30491-9. https://doi.org/10.1016/j.
jen.2017.12.011. pii:S0099-1767(17)30491-9.


https://doi.org/10.1016/S1473-3099(17)30482-6
https://doi.org/10.1016/S1473-3099(17)30482-6
http://www.unaids.org/sites/default/files/media_asset/UNAIDS_FactSheet_en.pdf
https://www.ncbi.nlm.nih.gov/books/NBK470281/
https://www.ncbi.nlm.nih.gov/books/NBK470281/
https://doi.org/10.4103/ijstd.IJSTD_26_17
https://doi.org/10.4103/ijstd.IJSTD_26_17
https://www.cdc.gov/hiv/pdf/programresources/cdc-hiv-npep-guidelines.pdf
https://www.cdc.gov/hiv/pdf/programresources/cdc-hiv-npep-guidelines.pdf
http://www.who.int/hiv/pub/guidelines/arv2013/arvs2013upplement_dec2014/en/
http://www.who.int/hiv/pub/guidelines/arv2013/arvs2013upplement_dec2014/en/
http://refhub.elsevier.com/S1755-599X(19)30072-2/h0035
http://refhub.elsevier.com/S1755-599X(19)30072-2/h0035
https://doi.org/10.1177/0956462416641813
https://doi.org/10.1080/17843286.2018.1428506
https://cns.sante.fr/wp-content/uploads/2017/10/experts-vih_aes.pdf
https://doi.org/10.1371/journal.pone.0153021
https://doi.org/10.1371/journal.pone.0153021
http://refhub.elsevier.com/S1755-599X(19)30072-2/h0060
http://refhub.elsevier.com/S1755-599X(19)30072-2/h0060
http://refhub.elsevier.com/S1755-599X(19)30072-2/h0060
http://refhub.elsevier.com/S1755-599X(19)30072-2/h0060
http://refhub.elsevier.com/S1755-599X(19)30072-2/h0065
http://refhub.elsevier.com/S1755-599X(19)30072-2/h0065
http://refhub.elsevier.com/S1755-599X(19)30072-2/h0065
http://refhub.elsevier.com/S1755-599X(19)30072-2/h0065
https://doi.org/10.1016/j.jen.2018.01.003
https://doi.org/10.1016/j.jen.2018.01.003
https://doi.org/10.1186/s12909-015-0296-3
https://doi.org/10.1186/s12909-015-0296-3
https://doi.org/10.1016/j.ienj.2014.06.001
https://doi.org/10.1136/bmjqs-2015-004411
https://doi.org/10.1016/j.annemergmed.2016.03.027
https://doi.org/10.1197/aemj.9.3.257
https://doi.org/10.1197/aemj.9.3.257
http://refhub.elsevier.com/S1755-599X(19)30072-2/h0100
http://refhub.elsevier.com/S1755-599X(19)30072-2/h0100
https://doi.org/10.1001/jama.2018.1536
https://doi.org/10.1136/emermed-2016-206295
https://doi.org/10.1136/emermed-2016-206295
https://doi.org/10.3917/spub.166.0791
https://doi.org/10.3917/spub.166.0791
https://doi.org/10.1016/j.jen.2017.12.011
https://doi.org/10.1016/j.jen.2017.12.011

	Implementation of HIV-exposures triage strategy in emergency departments to improve nurse-triage for HIV-exposures: A pre- and post-intervention period study
	Introduction
	Material and methods
	Study design and setting
	Selection of participants
	Interventions
	Outcomes measurements
	Analysis
	Ethics statement

	Results
	The characteristics of study subjects
	Impact of implementation of a triage rules on quality indicators
	Impact of implementation of a triage rules on PEP prescription

	Discussion
	Conclusion
	References




