p rod u ction of a p reselected prescription. Thus, ou r p ilot stu d y aimed to assess the performance of this concept throu gh the rate of out of range d ose, the low er being the better.

M ETHODS

Ma in cha ract eristics of t he neona t a l C.P .O.E./C.D.S This neonatal C.P.O.E./ C.D.S. system provid es a complete preselected d rug prescription (Table 1). The p reparation m od alities are ind icated for nurses or pharm acists w ith the reconstitution solute, the d etailing of the d ilu tion p rocess (w hen multip le d ilu tions are requ ired ), the volume of rinsing and the volum e of p erfusion tu bing to be ad d ed to the total d rug volu me.

Each item of the p rescription can be mod ifed by the prescriber, and the C.P.O.E. system im med iately recalculates all other related item s. As an examp le a screenshot of a d opamine prescription is shown in Fig. 1.

Alerts warn the prescriber w hen an item value is ou t of the recommended range (Table 1).

Warnings can be overlooked by the prescriber except w hen he/ she is asked for a d ilu tion solu te, w hich is incomp atible w ith the d ru g. Main clinical characteristics and all items of p rescription lines are stored in a d ata w arehouse, thus making the material for this stu d y available.

Ma in cha ract eristics of t he drug formula ry reference

The bu ild ing u p of a sp ecifc neonatal d rug formulary reference w as based on: 1 -the French sp ecifcations w hen available (agence-prd.ansm.sante.fr/ php / ecod ex/ ind ex.php); 2 -the Ped iatric and Neonatal Dosage Hand book of the American Pharm acists Association. Lexi-comp. [START_REF] Sm Ith-Spangler | The effectiveness of com puterized ord er entry at red ucing preventable ad verse drug events and m ed ication errors in hospital settings: a system atic review and m etaanalysis[END_REF] Their use is now recom mend ed by the American Acad em y of Ped iatrics, both in NICUs and p aed iatric w ard s. [START_REF] Johnson | the Council on Clinical Information Technology of the Am erican Academ y of Ped iatrics. Electronic prescribing in pediatrics: tow ard safer and more effective m edication m anagem ent[END_REF] How ever, assessment of C.P.O.E./ C.D.S. systems in NICUs has been lim ited to some frequ ently prescribed d rugs. [START_REF] Cord Ero | Im pact of computerized physician ord er entry on clinical practice in a new born intensive care unit[END_REF][START_REF] Kazem I | The effect of com puterized physician ord er entry and decision support system on m edication errors in the neonatal w ard ; experiences from an Iranian teaching hospital[END_REF] By contrast, w e mad e the choice of a comp lete p rescription p rocess in w hich the p rescribers' intervention w as limited to the selection of the d ru g and its ind ication. We felt that this mod e of p rescription was a good solution to avoid some risks associated w ith a C.P.O.E. prescription such as: the w rong m anipulation of a rolling menu, fnal solution concentration d efault and fatigue related to an high rate of alarms.

We consid ered it imp ortant not to limit the d rug list to the most frequently prescribed d ru gs in NICUs because it has been shown that p rescribing errors p ersist w hen hand written p rescription is occasionally performed in a mixed p rescrip tion system 4 ; the rate of error in m anual prescription of a rarely used d rug is particularly elevated .

In this stud y, 16 2% of d rug p rescriptions w ere OL. It is w orth noting that the p rescriber w as aware of the OL statu s of d ru g p rescription as he/ she had to byp ass a specifc alarm and sign an order sheet highlighting the OL prescription lines. This rate of OL was inversely related to GA as p reviously observed in other stu dies [START_REF] Cransac | Frequency of d osage prescribing m ed ication errors associated w ith manual prescriptions for very preterm infants[END_REF][START_REF] Riou | Unlicensed and off-label d rug use: a prospective stu dy in N ICU[END_REF] and w as higher in the NICU than in other neonatal ward s. Previous stu dies have show n similar observations in N ICUs, the current rate of UOL ranging from 47 to 65%. [START_REF] Cransac | Frequency of d osage prescribing m ed ication errors associated w ith manual prescriptions for very preterm infants[END_REF][START_REF] Riou | Unlicensed and off-label d rug use: a prospective stu dy in N ICU[END_REF] It w as 40% below 32 WG in this study, which was similar to a 47% rate previou sly observed with handwritten prescription in the same neonatal ward . [START_REF] Cransac | Frequency of d osage prescribing m ed ication errors associated w ith manual prescriptions for very preterm infants[END_REF] Therefore, there is a mand atory need to reinforce the d ose rules of UOL in neonatal formu laries esp ecially as the 'top ten' list of OL d rugs in this study inclu ded high-risk d ru gs such as analgesics, antisecretory gastric d ru gs, steroid s and a quinolone (Table 2).

Ap proximately 99% of the prescribed d ru gs ftted w ell w ith the formu lary reference for d aily d ose. The 1% ou t of range d aily d ose w as mu ch low er than the values of 4% to 10% of d ose errors rep orted with manual prescription. [START_REF] Kaushal | H ow can inform ation technology im prove patient safety and reduce m ed ication errors in child ren's health care?[END_REF][START_REF] Snijd Ers | Specialty-based , voluntary incid ent reporting in neonatal intensive care: description of 4846 incident reports[END_REF][START_REF] Pino Villegas | Med ication prescription and transcription errors in a neonatal unit[END_REF][START_REF] Cransac | Frequency of d osage prescribing m ed ication errors associated w ith manual prescriptions for very preterm infants[END_REF][START_REF] Sorrentino | Medication errors in the neonate[END_REF][START_REF] Cord Ero | Im pact of computerized physician ord er entry on clinical practice in a new born intensive care unit[END_REF][START_REF] Kazem I | The effect of com puterized physician ord er entry and decision support system on m edication errors in the neonatal w ard ; experiences from an Iranian teaching hospital[END_REF] The 1% out of range d ose is also lower or similar to rates record ed in NICUs w ith other C.P.O.E. systems, which w ere all lim ited to some specifc d ru g categories. [START_REF] Sorrentino | Medication errors in the neonate[END_REF][START_REF] Johnson | the Council on Clinical Information Technology of the Am erican Academ y of Ped iatrics. Electronic prescribing in pediatrics: tow ard safer and more effective m edication m anagem ent[END_REF][START_REF] Cord Ero | Im pact of computerized physician ord er entry on clinical practice in a new born intensive care unit[END_REF][START_REF] Taylor | Med ication adm inistration variances before and after im plem entation of com puterized physician order entry in a neonatal intensive care unit[END_REF][START_REF] Walsh | Effect of com puter ord er entry on prevention of serious med ication errors in hospitalized children[END_REF][START_REF] Kazem I | The effect of com puterized physician ord er entry and decision support system on m edication errors in the neonatal w ard ; experiences from an Iranian teaching hospital[END_REF] Finally, a recent thesis from Utrecht University (the Netherland s) d escribed an exp erimental C.P.O.E. system provid ing a 'by d efault' prescription at the bench. [START_REF] Maat | Optimization of electronic prescribing in pediatric patients[END_REF] The au thors built a system that w as similar to our p reselected prescrip tion and w as able to p rovid e safe and effcient su pp ort for a num ber of test scenarios from NICUs and paed iatric intensive care u nits.

The main limit of this p ilot stud y is the lack of a control period as C.P.O.E./ C.D.S. system assessment has been sometim es based on a before/ after d esign. We feel that such a d esign w ould be p ossible w hen a limited number of d rugs are stu d ied . [START_REF] Cord Ero | Im pact of computerized physician ord er entry on clinical practice in a new born intensive care unit[END_REF][START_REF] Kazem I | The effect of com puterized physician ord er entry and decision support system on m edication errors in the neonatal w ard ; experiences from an Iranian teaching hospital[END_REF] When the stud y d esign inclu d es all p rescribed d rugs in a neonatal w ard , the C.P.O.E./ C.D.S. im plementation p rofound ly mod ifes med ical and nursing practices, organization and thinking. It can simp ly be noted that the rate of ou t of range d aily d ose in this NICU w as 3 1% of hand w ritten p rescrip tions before implementation of the C.P.O.E./ C.D.S. system 4 and 1% afterward s.

CO NCLUSION ON PERSPECTIVES

This stu d y shows that p reselected prescription is feasible for all d rugs in NICUs. This should avoid or limit the heterogeneity of p rotocols in NICUs as it w as recently observed for antibiotics in France. [START_REF] Leroux | French Society of N eonatology. Therapeutic guid elines for p rescribing antibiotics in neonates should be evid ence-based: a French national survey[END_REF] The surround ing architecture of the C.P.O.E./ C.D.S. system can also allow the build ing up of d ru g use d atabase, which is potentially usefu l for both benchmarking and pharmacoepid emiological stud ies. 
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 73 the existing med ical literature on the subject. However, it was consid ered essential to leave the fnal d ecision for d rug p rotocols to each NICU. The local referring neonatologist and p harmacist w ere given the possibility of ad d ing d rugs to the form ulary reference and of ad ap ting recom mend ations (ind ications, d ose) to the local p rotocols. The pilot st udy A single 29 bed neonatal ward (NICU: 8; intermed iate care: 11; neonatal med icine: 10) used this neonatal C.P.O.E./ C.D.S. system for all prescrip tions of all hosp italized new borns over an 18-month p eriod (March 2014 to Sep tember 2015). Authorization to store d ata in a d ata w arehouse w as given by the 'Comm ission Nationale d e l'Informatiqu e et d es Libertes' (National Data Protection and Privacy Comm ission. N°1854394). Accord ing to a Europ ean Delp hi survey, 19 u nlicensed and offlabel d rugs w ere, resp ectively, d efned by the u se of a d ru g not covered by a marketing authorizationand the u se of a d ru g alread y covered by a m arketing authorization but used in an u napp roved way, related to age, ind ication, d rug d osage (d aily d ose, unitary d ose, load ing and maintenance d ose, intervals between successive ad ministrations). An out of range d aily d ose w as id entifed w hen the prescriber d id not valid ate the p reselected C.P.O.E. d ose and chose a new d ose ou t of the range proposed by the form ulary reference; the d ose w as m aintained and signed by the p rescriber in spite of an explicit alarm . St a t ist ica l a na lysis Resu lts w ere p resented in mean (SD) for continuous variables and p ercentage (%) for d iscontinuou s variables. RESULTS Seven hu nd red and sixty newborns were inclu d ed . Birth weight and GA w ere 1336 731 g and 35 2 4 1 weeks gestational Tab le 1. Main fu nctional characteristics of a C.P.O.E./ C.D.S. system intend ed for a comp lete preselected d ru g p rescrip tion in NICUs Functional characteristics provid ed by the C.P.O.E/ C.D.S. system Duties of the prescriber Dru g d ose (international unit): u nit d ose/ Kg or d ose/ Kg/ min or d ose/ Kg/ d ay; load ing and maintenance d ose w hen required Mod ality of ad ministration (oral, IV, inhaled , rectal, etc.) Frequ ency of d ose ad ministration, infusion rate (IV), concentration of the fnal solution, end of treatm ent, d uration of treatment. Preparation mod alities for nu rses and pharm acists: reconstitution solute; d etails of the d ilu tion process (inclu d ing mu ltiple d ilu tions); volume of rinsing and volu me of p erfu sion tubing to be ad d ed to the total d rug volu me. All calculations All prescrip tion items are mod ifable by the prescriber, and any change is associated w ith immed iate recalculation of all items as required Collection of all hid d en intakes of w ater, sod ium , p otassium, phosphoru s and glucose associated w ith d rug prep aration (the p rescriber w ill have to consid er when he p rescribes the nutrition) Warnings: Low and high bou nd aries are available for: d aily bod y w eight (a change by 10% as comp ared to the previous value); u nit d ose; d ose per d ay; frequency; infu sion rate; concentration of the fnal solution; forbid d en solu te; unlicensed or ou t of license d rug; red und ant p rescriptions (d rugs of similar INN); interactions and incomp atible d rugs; renewal of the load ing d ose. Enter gestational age and d ate of birth Gives the bod y w eight, once a d ay Chooses the d ru g and its ind ication Mod ifes or confrms a prescription after a w arning. (WG; m ed ian: 36 w eeks; 24-42). The sex ratio of m ales to females w as 55 : 45. 52 392 lines of prescrip tions w ere analysed and d istribu ted among 12 812 ed ited and signed ord er sheets. Sixty-fve d ifferent d ru gs w ere p rescribed d u ring this stu dy. Ou t of label p rescrip tions: About 16 2% of the 52 392 d rug p rescriptions were off label (OL). The OL prescription rate in the NICU, intermed iate care and medical neonatal u nit w as 26 4%, 12 3% and 5 4%, respectively. About 50 2% of the 12 812 ord er sheets includ ed at least one OL d rug prescription. About 30 4% of neonates had at least one OL d ru g prescription. Exposure to OL p rescription w as closely related to GA: 95 8% of the 143 preterm infants born at 24-31 WG; 19 0% of the 258 p reterm infants at 32-36 WG; and 12 8% of the 359 term infants at 37-42 WG. About 73 1% of the p rescribed d ru gs w ere concerned by at least one OL prescription. The 'Top Ten' OL d rugs w ere as follow s: Lactobacillus rhamnosus Lcr35 (Lcr Restitu o), an oral probiotic agent (19 2% of OL prescrip tions), intravenous (IV) sufentanil (11 5%), IV acetam inophen (7 9%), p er oral (PO) acetaminophen (3 4%), IV ranitid ine (3 2%), IV esomep razole (2 9%), PO m orp hine (2 6%), nalbu phine (2 0%), betamethasone (2 0%) and cip rofoxacin (1 8%). One per cent (1 05%) of the d aily d oses w ere outsid e the valu e range prop osed by the d ru g reference formu lary. The corresp ond ing rates of higher and low er d aily d ose were 0 36% and 0 69%, resp ectively. Drugs m ore frequently prescribed with overd ose or und erd ose are reported in Table 2. Overd ose and u nd erd ose affected 4 9% and 20% of the stu d y population, resp ectively. D ISCUSSION In the present stud y, the d rug prescription in one NICU w as analysed over 18 months after imp lementation of a C.P.O.E./ C.D.S. system that allow ed the preselection of the com plete p rescription. The study was m ad e p ossible because of the computer storage of all items of all lines of prescription. The main result w as a low rate of out of range d aily d ose, p articularly in the feld of overd ose (0 36%). Overall, C.P.O.E./ C.D.S. systems have been d eemed to imp rove the safety of d ru g prescription.

Fig. 1 .

 1 Fig. 1. A screenshot of a d opamine preselected prescription in a 930-g baby (the original w as in French).
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  Tab le 2. Thirty-six d ru gs w ith the highest rates of out of range d aily d ose in a pop ulation of 760 new borns p rescribed 65 dru gs overall

					% Out
		Prescriptions	%	%	of range
	IN N	num ber	Overd ose	Und erd ose	d ose
	Magnesiu m	3	100		100
	sulphate				
	Cefaclor	3		100	100
	Erythromycin	22	18 2	50	68 2
	Mycam ine	8	50		50
	Atracurium	10	40		40
	Besylate				
	Doxapram	33		39 4	39 4
	H eparin	15		26 7	26 7
	Betam ethasone	119		21 0	21 0
	Mid azolam	285	12 6	7 4	20
	Furosem id e	734		15 4	15 4
	Ranitid ine	185		8 6	8 6
	Amikacin	24	8 3		8 3
	Phosphorus	91		7 7	7 7
	Imipenem /	55		7 3	7 3
	cilastatin				
	Fluconazole	270	6 3	0 7	7 0
	N orep inephrine	36		5 6	5 6
	Acyclovir	22		4 5	4 5
	Phenobarbital	134	3 0	1 5	4 5
	Alginate N a/	801	4 2		4 2
	Bicarb. N a				
	Sufentanyl	910	0 1	3 7	3 8
	Ciprofoxacin	133	3 8		3 8
	Ibu profen	84		3 6	3 6
	H yd rocortisone	98	3 1		3 1
	Insulin	66	3 0		3 0
	Cefotaxim e	684	2 9		2 9
	Vancom ycin	504	0 2	2 7	2 9
	Poractant alpha	47		2 1	2 1
	Spironolactone	896	1 6	0 4	2 0
	Phytom enadione	1794	0 1	1 4	1 5
	Salbutam ol IV	286	1 4		1 4
	N albuphine	72	1 4		1 4
	Acetam inophen	1766	0 4	0 7	1 1
	Album in	94	1 1		1 1
	Caffeine citrate	4441	0 1	0 8	0 9
	Amoxicillin	985	0 8		0 8
	Gentam icin	874	0 1	0 6	0 7
	IN N , international non-proprietary nam e of d rugs.