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Abstract

Obj ect ive: To identify and quantify the inluence of different variables on the implementation 
of pharmacotherapy opt imisat ion measures in hospitalised pat ients.

Met hod:  Descriptive transversal study. Period: 2000-2007. Environment: public university 
general hospital (25,000 patients admitted/year).

The Programme implemented to improve pharmacotherapy quality and pat ient  safety covers 

30% of  al l  pat ient s.  Using records f rom t he At efarm® Farmis appl icat ion,  we analysed 

pharmacot herapy recommendat ions (PRs) made by pharmacist s t o doct ors.  The select ed 

variables were t he fol lowing:  Risk of  t he medicat ion for ADE (1-high,  0-low),  ADE category, 

(0-indication, 1-effectiveness, 2-safety), potential severity (scale of 1 to 5), impact of the PR 
(0-effectiveness, 1-safety, 2-eficiency) and implementation of the PR (yes/no).

We calculated the frequency (%) and 95% CI for the categorical variables and performed a 
mult ivariat e logist ical  regression analysis t o ident ify t he variables’  degree of  inf luence on 

implement ing the PRs.

Resul t s:  We identiied 7920 ADEs in 4680 patients. A PR was issued in 85% of the cases (6762), 
and it was implemented in 83% (95% CI 74.2-89.8). Potential severity of the ADE ≥2 (OR 1.57; 
95% CI 1.27-1.94), and ADE category for effectiveness and safety (OR 1.19; 95% CI 1.02-1.39) 
were shown to be determining factors for implement ing the PR for the pat ient .

Conclusions:  The probabil i t y t hat  a PR wil l  be implement ed for a pat ient  is relat ed t o t he 

potential severity and the category of the identiied ADE. Therefore, recommendations intended 
to improve effect iveness of pharmacotherapy or pat ient  safety, and those with potent ial clinical 

consequences have a greater chance of being applied to a pat ient .

© 2009 SEFH. Published by Elsevier España, S.L. All rights reserved.
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Introduction

Pat ient  care is a complex process involving many disciplines, 
designed to resolve health problems and improve quality of 
l i f e.  However,  t his process is not  r isk-f ree,  as has been 
proven by several studies conducted in different  health care 
environments, quant ifying the incidence and consequences 
of  heal t h care-relat ed adverse event s. 1-3 Most  of  t hese 
event s are drug-relat ed and f requent ly rest rict  opt imal 
pat ient  heal t h care out comes,  wit h signif icant  cl inical ,  
social and economic consequences.

In t his vein,  a common obj ect ive of  various inst it ut ions 
and professional  and scient i f ic societ ies4-6 has been t o 
implement  pharmacot herapy qual i t y improvement  and 
pat ient  safety programmes (PhQI&PSP), so that  pharmacists 
can cont inue cont ribut ing to a safer and more appropriate 
drug use.  Therefore,  one of  t he Sociedad Español a de 

Far maci a Hospi t al ar i a (Spani sh Societ y of  Hospi t al 
Pharmacy)’s object ives for 2020 is to ensure that  pharmacists 
ar e  mor e  i nvo l ved  i n  op t i m i si ng p e r sonal i sed 
pharmacotherapy. This object ive represents the pharmacist ’s 
involvement  as a member of  t he int erdiscipl inary healt h 
care t eam, ident ifying,  prevent ing and resolving adverse 
drug events (ADE), which represent  opportunit ies to improve 

pharmacot herapy,  and implement  pharmacot herapeut ic 
opt imisat ion measures in pat ients. 7,8

The added value that  pharmacist s bring to the drug-use 
process has been proven as ADE-associat ed cl i ni cal 
compl icat ions,  hospit al  st ays and t reat ment  cost s have 
signif icant ly reduced,  according t o various nat ional  and 
i nt er nat i onal  st udi es publ i shed. 9-11 Accept ance of 
pharmacists’  pharmacotherapeut ic recommendat ions (PR) 
to other professionals involved in pat ient  care varies great ly, 
between 60%-95%.12-14 Accept ance is of t en t he last  st ep 
towards implement ing pharmacotherapeut ic opt imisat ion 
measures in the pat ient .

Some studies suggest  that  dif ferent  variables related to 
ADE,  proposed PR,  cl inical  depart ment s or professionals 
involved, 15-17 can det ermine t he pharmacot herapeut ic 
opt imisat ion recommendat ions and their implementat ion in 
t he pat ient .  As such,  examining such variables can help 
make phar mac i st s mor e  e f f i c i en t  and  i mpr ove 
pharmacotherapy.

In t his context ,  t his study aims to ident ify and quant ify 
t he inf l uence t hat  di f f erent  var iables relat ed t o t he 
ident i f ied ADE and t he PR made have on implement ing 
pharmacotherapeut ic opt imisat ion measures in hospitalised 
pat ients.

Aceptación de recomendaciones en el paciente con oportunidades de mejora 

farmacoterapéutica

Resumen

Obj et ivo:  Identiicar y cuantiicar la inluencia de diferentes variables en la implantación de 
medidas de opt imización farmacoterapéut ica en pacientes ingresados.

Mét odo: Estudio descriptivo, transversal. Período: 2000-2007. Ámbito: hospital general univer-
sitario público (25.000 pacientes ingresados/año).

El Programa de Mej ora de la Calidad de la Farmacoterapia y la Seguridad del Paciente implan-

tado da cobertura al 30% de los pacientes. A part ir de los regist ros del aplicat ivo Atefarm® Far-

mis, se analizaron las recomendaciones farmacoterapéut icas (RF) realizadas por los farmacéu-

t icos al médico.  Las variables seleccionadas fueron las siguientes:  riesgo del medicamento 

(problema relacionado con el medicamento [PRM]) (0, baj o; 1, alto), categoría del PRM (0, indi-

cación; 1, efectividad; 2, seguridad), gravedad potencial (escala 1-5), impacto de la RF (0, 
efectividad; 1, seguridad; 2, eiciencia) e implantación de la RF (sí/no).

Se calculó la frecuencia (%) y el intervalo de conianza del 95% (IC 95%) de las variables cate-

góricas y se realizó un análisis de regresión logística multivariante para identiicar el grado de 
inluencia de las variables en la implantación de las RF.
Result ados: Se identiicaron 7.920 PRM en 4.680 pacientes. En el 85% (6.762) de los PRM se rea-

lizó una RF, que se implantó en el 83% (IC 95%: 74,2-89,8). La gravedad potencial del PRM supe-

rior o igual a 2 (OR: 1,57; IC 95%: 1,27-1,94) y la categoría del PRM de efectividad y seguridad 
(OR: 1,19; IC 95%: 1,02-1,39) se manifestaron como determinantes de la implantación de la RF 
en el paciente.

Conclusiones:  La probabil idad de implantación de RF en el paciente está relacionada con la 

gravedad potencial y la categoría del PRM identiicado. Así, las recomendaciones orientadas a 
mej orar la efect ividad de la farmacoterapia o la seguridad del paciente, y con consecuencias 

clínicas potenciales presentan mayor éxito en su aplicación al paciente.

© 2009 SEFH. Publicado por Elsevier España, S.L. Todos los derechos reservados.
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Method

Study design.  Observat ional, descript ive and cross-sect ional 
study conducted over an 8-year period, from 2000 to 2007.

Pat ient s and scope.  The study populat ion comprised al l 
pat ients admit ted to a general,  public,  universit y hospital 
(25 000 patients admitted/year). ADE have been identified 
in pat ient s by reviewing t heir cl inical  hist ory during t he 
hospi t al  st ay,  or  by means of  pharmacot herapeut i c 
moni t or i ng per f ormed usi ng an i nt egral  syst em f or 
personal ised medicat ion dispensing in t he Servi cio de 

Farmacia (Pharmacy Department ).
The PhQI&PSP implement ed in t he hospit al  since 2000 

covers approximat ely 30% of  hospit al ised pat ient s and is 
based on Iaser© methodology. 18 It  completes the fol lowing 
phases:  i dent i f yi ng pat i ent s wi t h ADE,  pharmaci st  
intervent ion,  pharmacotherapeut ic monit oring,  assessing 
the individual results in the pat ient , analysis and circulat ion 
of populat ion results. After ident ifying an ADE in a pat ient , 
a pharmaceut ical act ion plan was defined; then, if  necessary 
the pharmacist  would make a recommendat ion (PR) to the 
rest  of  t he i nt erdi sci pl i nary t eam,  wi t h t he aim of 
implement ing a pharmacotherapeut ic opt imisat ion measure 
in t he pat ient .  The recommendat ion was made wit hin 24 
hours after ADE ident if icat ion; either verbal ly,  face-to-face 
or by telephone to the medical professional caring for the 
pat ient ;  or in wr i t ing,  by recording i t  on t he pat ient ’s 
clinical history. A 48h-period was given to assess acceptance 
and apply the PR to the pat ient . All pharmaceut ical act ions 
were recorded on a personal ised pharmacot herapeut ic 
monitoring sheet  and later entered in the Atefarm® Farmis 
computer applicat ion (IMF, 2008).

The variables analysed were classif ied into two categories 
depending on the type of ADE ident if ied or the PR made, as 
shown in Table 1.

Criteria from the Inst itute for Safe Medicat ion Pract ices19 
and the Spanish Minist ry of Health and Consumer Affairs20,21 
were used for classifying the drugs involved in ADE as high- 
or low-risk. Drugs that  needed personalised dosage regimens 
and pharmacokinet ic monitoring in the hospital were also 
considered high-risk (vancomycin, aminoglycoside).

We classi f ied 4 t ypes of  ADE and a scale of  pot ent ial 
severity from 1-5, (1 being less severe clinical consequences 
i n t he pat ient ),  in accordance wi t h t he met hodology 
approved in the hospital (Table 2).18,22,23

St at ist ical  analysis.  Descript ive analysis was conducted 
for t he variables included in t his st udy.  The cat egorical 

variables have been represent ed as relat ive f requencies 
expressed as percent ages and t he quant it at ive variables 
using indices depending on t he dist ribut ion:  average and 

st andard deviat ion (symmet ric dist ribut ion),  and median 

and int erquart i le range (asymmetric dist ribut ion).
We performed a mult ivariate logist ic regression analysis 

t o ident i f y t he var iables t hat  inf l uence whet her  t he 
pharmacotherapeut ic opt imisat ion recommendat ions were 
to be implemented or not ,  def ining PR implementat ion as 
a response variable.  Explanat ory or dependent  variables 
were as fol lows:  drug (high or low r isk),  ADE cat egory, 
potent ial ADE severit y,  impact  of  PR. Explanatory variables 
with t hree or more categories were re-classif ied into two 
t o simpl i f y t he analysis:  ADE cat egory,  (0-indicat ion, 
1-ef f ect i veness or  saf et y),  pot ent ial  sever i t y of  ADE 
(0-severity=1; 1-severity≥2) and impact of PR (0-efficiency, 
1-effect iness or safety).

For  developing t he l ogist i c regression model , 24 t he 
explanatory variables were screened, using the univariate 
regression analysis, to select  the potent ial prognost ic factors 
that  would be included in the mult ivariate model (P<.25). 
Using t he resul t ing var iables,  t he var ious mul t ivar iat e 
models were examined using inclusion and exclusion 
sequent ial sampling methods, considering the P value to be 
significant at .05 and inclusion and exclusion of variables at 
.10.  Secondly,  t he int eract ion t erms were int roduced t o 
conf i rm whet her  t he adj ust ment  i ndi ces i mproved 
(signif icant  changes t o t he verisimil i t ude logarit hm).  We 
performed t he st at ist ical  analysis wi t h SPSS sof t ware, 
version 12 (SPSS Inc., Chicago, IL).

Results

The PhQI&PSP has provided 55 123 patients with 
pharmacotherapeut ic monitoring during the period analysed 
(2000-2007). The study included 4680 patients, in which 
7920 ADE were identified. A PR was made for 85% (6762) of 
t hem, which was implemented in the pat ient  for 83.0% of 
cases (95% confidence interval [95%CI]: 74.2-89.8). Table 3 
shows the relat ive frequency for the predict ive categorical 
variables evaluated with its 95% CI. 

Table 4 present s t he univar iat e regression resul t s. 
According t o t he result s of  t his analysis,  we selected t he 
var iables ADE ef f ect iveness/ safet y against  indicat ion, 
potential ADE severity ≥2 against potential severity 1, and 
PR impact  on safety/ eff icacy against  eff iciency, to const ruct  

Table 1 Variables analysed

Category Variable/description

ADE Drug risk: high or low

 ADE Category: indicat ion, effect iveness, safety or adherence

 Potential severity of ADE: scale of 1-5
Pharmacotherapeut ic recommendat ion Impact : effect iveness, safety or eff iciency

 Implementat ion (yes/ no)

ADE indicates adverse drug event .
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a predict ive model, as they presented a P<.25 and a correct 
sign on the coeff icient .

Table 5 shows the results from the final logistic regression 
model. The predict ive mult ivariate logist ic regression model 
included t he var iables ADE saf et y/ ef f ect i veness and 
potential severity ≥2.

The predict ive equat ion (Figure) for the chosen model is 
represented by t he logist ic regression model and gives us 
t he probabil i t y t hat  a pharmacotherapeut ic opt imisat ion 
recommendat ion is implemented in a pat ient  in accordance 
wit h t he explanatory variables:  ADE safet y/ ef fect iveness 
and potential ADE severity ≥2.

The probability that  the pharmacotherapeut ic opt imisat ion 
measures would be implement ed in ADE due t o safet y/
effectiveness was 0.59 when the ADE presented a potential 
severity ≥2, and 0.31 if severity was <2. The probability that 
t he pharmacot herapeut ic opt imisat ion measures were 
implemented due to indicat ion problems was less: 0.49 for 
ADE with severity ≥2 and 0.17 if severity was <2.

Discussion

The PhQI& PSP’ s end  ob j ec t i ve w as t o op t i m i se 
pharmacotherapy t o improve t he probabil it y of  obtaining 
opt imum resul t s and reducing t he probabil i t y of  pat ient  

Table 3 Descript ive characterist ics of categorical 

variables

Variable Relative  95% CI 

 frequency, %

Drug risk

High 58.0  57.2-59.7
Low 42.0  40.0-42.8

ADE Category

Indication 27.0 26.0-28.0
Effectiveness 17.0 16.5-18.3
Safety 55.0 54.2-56.6

 

Potent ial severity of ADE

Grade 1 9.6 8.9-10.4

Grade 2 65.0 64.2-66.5
Grade 3 24.7 23.7-25.9
Grade 4 0.3 0.2-0.5
Grade 5 0 —

 

Impact  of PR

Effectiveness 20.6 19.7-21.6
Safety 60.0 58.9-61.3
Efficiency 12.6 11.9-13.5

95% CI indicates 95% conidence interval; ADE, adverse drug 
event ; PR, pharmacist  recommendat ion.

Table 2 Scale of potent ial severity of the adverse drug events and examples of pharmacotherapeut ic recommendat ions

Grade Description

1  ADE/ ME t hat  would not  damage or cause reversible damage (wit h no change in vit al  signs) requiring increased 

monit oring

  Examples: change from levofloxacin 500 mg/24 h IV to levofloxacin 500 mg/24 h orally without removing the 

IV access; change from linezolid 600 mg/12 h IV to vancomycin 1 g/12 h IV in patients with methicillin-resistant 
Staphylococcus aureus infect ion, sensit ive to both drugs

 ADE/ ME that  would cause reversible damage (wit h no change in vit al  signs) requiring t reat ment  modif icat ion

2  Examples: change from imipenem 1 g/8 h to imipenem 500 mg/6 h adjusted to the patient’s renal function;  
change from gentamicin 240 mg/24 h IV to vancomycin 180 mg/24 h IV adjusted to the patient’s renal function

  ADE/ ME which would cause reversible damage requiring addit ional t reat ment , hospit al  admission or longer 

hospit al  st ay

3  Examples: change from ceftriaxone 1 g/12 h IV to levofloxacin 500 mg/24 h IV in patients with reported beta-lactam 
antibiotic allergy, change from vancomycin 1 g/12 h IV to vancomycin 1 g/24 h IV adjusted to the patient’s renal 
funct ion

 ADE/ ME which would cause irreversible or disabl ing damage

4  Examples: change from morphine 300 mg IV perfusion/24 h to morphine 30 mg IV perfusion/24 h due to prescription 
error; change from tacrolimus 3 mg/12 h IV to tacrolimus 1.5 mg IV perfusion/24 h

 ADE/ ME which caused t he death of  t he pat ient

5 No case has been reported

ADE indicates adverse drug event; IV, intravenous; ME, medication error.

Table 4 Univariate analysis results

Variable P OR  95% CI of OR

High-risk drug .549 0.961 0.843-1.095
ADE category:  <.001 1.307 1.13-1.512 

 safety/ effect iveness 

Potential ADE severity ≥2 <.001 1.666 1.360-2.040
Impact  of PR safety/  <.001 1.666 1.438-1.93 

 effect iveness 

95% CI indicates 95% conidence interval; ADE, adverse drug 
event ; OR, odds rat io; PR, pharmacist  recommendat ion.
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r isks.  To do so,  a pharmacot herapeut ic act ion plan was 
designed based on pat ient  needs and pharmacot herapy 
improvement  opportunit ies ident if ied. The implementat ion 
of these measures is a complex and mult ifactorial process, 
which f i rst l y depends on t he cl inical  t eam accept ing  
the PR.

In this study we analysed 6762 PR made for patients 
admitted to a general hospital. More than 85% of the 
pharmacot herapeut ic opt imisat ion measures proposed 
were implemented.  This result  is similar t o t hat  obtained 
by Kl oper  et  al 25 i n t he met a-anal ysi s on 23 st udies 
conduct ed in di f ferent  heal t h care environment s.  Their 
acceptance percentages varied between 58.1%-97.5%. 
Ot her  st udies,  such as t hat  by DeName et  al , 12 which 
asse sse s t h e  p h a r m ac o t h e r ap y  o p t i m i sa t i o n 
recommendat ions in diabet ic outpat ients, or that  by Arroyo 
et  al 26 i n cr i t i cal  oncology pat ient s,  which obt ained 
accept ance percent ages of  61.4% and 94%, respect ively. 
The wide variabi l i t y found suggest s t he need t o ident i fy 
which factors most  inf luence the level of  recommendat ion 
acceptance in t he healt h care environment ,  wit h t he aim 
of  pr ior i t ising t hose pharmacot herapeut ic opt imisat ion 
measures t hat  t he heal t h t eam considers of  great er 
relevance for pat ients’  outcomes.

Af t er conduct ing t he univariat e analysis,  we observed 
t hat  t he cat egorical  variables ADE safet y/ ef fect iveness, 
potential ADE severity ≥2, and impact of PR safety/
ef f ect i veness,  present ed a st at i st i cal l y si gni f i cant  
rel at i onship wi t h PR impl ement at i on.  However,  t he 
predict ive variables f inal ly chosen by t he mul t ivar iat e 
analysis because of  t heir great est  inf luence on whet her 
phar macot her apeut i c opt i mi sat i on measur es ar e 
implemented on the pat ient  were ADE category and severity. 
This shows t hat  t hey should be t he ADE priorit y variables 
when creat ing a pharmaceut ical act ion plan.

The f inal predict ion model for our st udy observed t hat  
the PR related to ADE with a severity ≥2 were twice more 

l ikely t o be accepted t han t hose relat ed wit h severit y 1. 
Thi s r el at i onshi p was st at i st i cal l y si gni f i cant .  The 
relat ionship bet ween PR accept ance and t he severit y of 
ADE has been widely studied, 16,26 however,  it  is dif f icult  t o 
compare t hem given t hat  t he studies performed are very 
di f f erent  i n nat ure.  Barber  et  al , 15 concl uded t hat  
acceptance depends on the severit y,  but  they determined 
ADE sever i t y i ndi r ect l y,  r el at i ng i t  t o t he cl i ni cal 
department  where the pat ient  is registered. They therefore 
found that  recommendat ions made in intensive care unit s 
were more l ikely to be accepted than those in other unit s. 
Our study, using an individual analysis of  the potent ial ADE 
severit y based on the drug characterist ics involved and the 
pat ient ’ s cl inical  si t uat ion (Table 3),  showed t hat  t his 
variable is t he one that  seems to have the most  inf luence 
on pharmaceut ical  decision making,  as t his variable had 
di f f erent  sub-groups:  ADE wi t h no rel evant  cl i ni cal 
consequences (sever i t y 1)  and t hose t hat  coul d be 
potentially relevant for the patient (severity ≥2).

Th e  ADE c a t e go r y  i s c l o se l y  r e l a t e d  t o  PR 
implement at ion in our model.  Therefore,  a PR relat ed t o 
drug saf et y/ ef f ect i veness i s 20% more l i kel y t o be 
implemented than if it is indication-related (Table 5). 
Si m i l a r l y,  Be d o u c h  e t  a l 2 7  c o n c l u d e d  t h a t  
r ecommendat i ons of  per sonal i sed dosage,  equal l y 
relat ed t o t reat ment  safet y and ef fect iveness,  present  
an acceptance probability 3.86 times greater (95% CI: 
1. 63-8. 86) .  Thi s suggest s t hat  i ndi cat i on- r el at ed 
recommendat ions are possibly considered less relevant  
f rom a cl inical  point  of  view,  and are mainly aimed at  
reducing pharmacot herapy cost s.  Involving pharmacist s 
i n  p har m ac o t he r ap eu t i c  d ec i si on  m ak i ng and 
st rengt hening professionals’  educat ion could cont ribut e 
t o a more appropriat e drug use,  based on safet y cri t eria, 
ef f i cacy and cost ,  as has been shown i n a r ecent  
syst emat ic review publ ished by Ost ini et  al . 28

Meanwhile, other variables studied which have not  shown 
a relat ionship with PR implementat ion have been the type 
of drug involved and the impact  of the act ion. In our study, 
58% of the ADE were related to “high-risk” drugs, but no 
stat ist ical ly signif icant  relat ionship was observed with PR 
implementat ion (P=.549). However, a relationship with ADE 
severity was obtained, which considers the drug risk and the 
pat ient ’s cl inical sit uat ion.  The impact  of  t he act ion was 
generally related with the ADE category. In our study, most  
of the pharmacists’  act ions were related with safety (60%), 
ef fect iveness (20.6%) and last ly,  ef f iciency (12.3%).  This 
dist ribut ion is similar to that  obtained in other studies.26,29,30 
Af t er grouping t he impact  of  PR in safet y-ef fect iveness 
compared to eff iciency, a stat ist ically signif icant  relat ionship 
was observed wi t h recommendat ion implement at ion. 
However,  it  was not  included in t he f inal model,  possibly 
gi ven t he st rong rel at i onship wi t h t he var i abl e ADE 
caterogy.

Quant ifying al l  of  t he fact ors relat ed t o implement ing 
pharmacot herapeut ic opt imisat ion recommendat ions is 
complicated,  and can somet imes be dif f icult  t o measure. 
One of  t he l imit at ions of  our st udy was t hat  we did not  
consider other factors studied in the literature, such as the 
professional involved or the way that  the recommendat ion 
was communicat ed.  In general,  some aut hors not ed t hat  
recommendat ions made verbal l y were accept ed more 

Table 5 Final logist ic regression model

Variable B P OR 95% CI of OR

ADE category  1.076 .025 1.192 1.022-1.390 

 safety/  

 effect iveness 

Potential  0.449 <.001 1.567 1.268-1.936 

 severity  

 of ADE ≥2 
Constant  1.189 <.001 3.284

95% CI indicates conidence interval of 95%; ADE, adverse drug 
event ; OR, odds rat io.

Figure Equat ion to predict  the probabilit y that  a pharmacist  

recommendat ion is implemented.

Pr (Y=1/X) =
1

1 + e–(1,19 + 0,2 X PRM_ES_I + 0,5 X G ≥ 2)
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of t en t han those given in writ ing. 17,27 In our environment , 
most  recommendat i ons are communicat ed verbal l y, 
meaning that  we are not  able to study it s relat ionship with 
implement at ion.  Meanwhi l e,  ot her  st udies observed 
dif ferences depending on t he professional involved (e.g. 
st udent -j unior  doct ors,  special i st  doct ors), 16,25 which 
proves t hat  t he pharmacist ’s communicat ion ski l l s and 
professional experience may inf luence whether t hey take 
part  in pharmacot herapeut ic decisions ef f ect ively.  We 
were not  able to study this factor in our study, since the PR 
were only made by special i st  pharmacist s and j unior 
doctors being supervised by the specialists,  meaning that  a 
bias could have been produced when interpret ing potent ial 
dif ferences.

Last ly,  the predict ion model obtained concludes that  the 
pharmacot herapeut i c opt imisat i on recommendat ion 
implementat ion is signif icant ly related with the category, 
especi al l y  t he sever i t y  of  t he phar macot her apy 
improvement  opport uni t y ident i f ied in t he pat ient .  As 
such, when the ADE ident if ied may af fect  the t reatment ’s 
ef f ect iveness or  t he pat ient ’ s saf et y,  t he accept ance 
probability increases by 20% (95% CI: 0%-40%), and when 
the ADE severity is ≥2, i.e. with notable clinical 
consequences for t he pat ient ,  t he acceptance probabil it y 
increases by 50% (95% CI: 30%-100%). This fact proves the 
need t o priori t ise PR for pharmacot herapy improvement  
opportunities with severity ≥2 and based on effectiveness 
and safety,  so as to reduce the acceptance variabil it y and 
ensure t hat  relevant  pharmacot herapeut ic opt imisat ion 
measures are implemented in pat ients.
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