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Introduction 
 
La conciliation médicamenteuse (CM), partie intégrante des activités de soins pharmaceutiques 

du pharmacien clinicien, est aujourd’hui de plus en plus développée et bien implantée dans les 

services de médecine spécialisés et polyvalents. La CM est une des activités permettant 

d’optimiser, de sécuriser la prise en charge médicamenteuse des patients, ainsi que de renforcer 

le lien ville-hôpital. Cependant, cette activité reste très peu développée dans les unités de soins 

intensifs, alors que les erreurs médicamenteuses sont plus nombreuses dans ces unités 

comparées aux autres services. De plus les erreurs médicamenteuses sont à l'origine d'une 

morbidité, d'une mortalité et de coûts importants fréquemment rencontrés dans ces unités de 

soins intensifs. Les médicaments chroniques sont souvent arrêtés temporairement en 

réanimation et lorsque l'état du patient s'améliore, la reprise de cette médication est facilement 

omise. Les médicaments prescrits de manière temporaire dans les services de réanimation sont 

souvent poursuivis involontairement après la sortie des patients dans les autres services.  La 

traçabilité des traitements habituels des patients ayant séjourné en unité de réanimation est 

souvent manquante ou non exhaustive, ce qui peut potentiellement poser problème dans la suite 

de leur prise en charge dans les unités d’aval et à la sortie.  Il existe aujourd’hui en France peu 

de données sur le rôle du pharmacien clinicien en service de réanimation et particulièrement sur 

son activité de CM; c’est pourquoi nous avons décidé de réaliser une étude au sein de l’unité 

de Réanimation Polyvalente Chirurgicale (RPC) au Centre Hospitalo-Universitaire de Grenoble 

Alpes (CHUGA), visant à évaluer l’intérêt et la faisabilité de la conciliation médicamenteuse 

d’entrée (< 48 heures après admission), (protocole en annexe 1). 
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Résumé 

Contexte et objectif 
La conciliation médicamenteuse (CM) est un processus visant à sécuriser la prise en charge du 
patient ; elle prévient ou corrige les erreurs médicamenteuses en favorisant la transmission 
d'informations complètes et exactes sur les médicaments du patient, entre professionnels de 
santé, aux points de transition (admission, sortie et transfert). La CM est cependant peu réalisée 
dans les services de réanimation, alors que les erreurs médicamenteuses y sont plus fréquentes 
comparées aux autres services.  L’objectif principal est de décrire l’intérêt de la mise en place 
de la CM à l’entrée des patients hospitalisés en service de réanimation adulte. 

Matériels et méthodes 
Il s’agit d’une étude monocentrique, descriptive, rétro et prospective, réalisée dans le service 
de Réanimation Polyvalente Chirurgicale (RPC) au Centre Hospitalo-Universitaire de Grenoble 
Alpes (CHUGA) de décembre 2021 à mai 2022. La CM était réalisée par l’interne en pharmacie 
présent dans l’unité dans les 48 heures suivant l’admission du patient. Les éventuelles 
divergences non intentionnelles (DNI) étaient ensuite revues et discutées avec le médecin. Le 
taux de divergences totales (intentionnelles et non intentionnelles) observées entre le traitement 
habituel du patient retrouvé après réalisation de sa CM et le traitement prescrit à l’entrée en 
réanimation a été évalué. L’impact clinique, économique et organisationnel des DNI a été coté 
par un médecin anesthésiste réanimateur, un pharmacien clinicien spécialisé en réanimation et 
un interne en pharmacie, grâce à l’échelle CLEO. Le pourcentage des classes médicamenteuses 
selon la classification ATC (Anatomical Therapeutic Chemical) les plus fréquemment 
suspendues en réanimation a été décrit, ainsi que les sources les plus souvent utilisées, le taux 
de patients admis ayant pu bénéficier de la CM et le temps passé à la réalisation de celle-ci. 

Résultats 
Au total, sur les 110 patients inclus, le taux moyen de divergences totales était de 78.8% avec 
un taux de divergences intentionnelles de 63.7% et 14.2 % de DNI. Concernant ces dernières, 
41,5% avaient un impact clinique majeur. Les classes de médicaments les plus souvent 
suspendues à l’entrée étaient représentées par les médicaments du système cardiovasculaire 
(75 ,5%) (ex : diurétiques) ainsi que le système digestif et métabolisme (49.1%) (ex : 
antidiabétiques oraux). Les sources d’informations les plus utilisées étaient la pharmacie 
d’officine du patient (86.4%) et le dossier informatique partagé (61%). Plus de 45% des patients 
admis sur la période d’étude ont pu bénéficier d’une CM. Le temps moyen estimé pour la 
réalisation de cette CM était en moyenne de 42 minutes par patient. 

Conclusion 
Il existe une grande différence entre le traitement habituel du patient et sa prescription à l’entrée 
en réanimation. Une part non négligeable est involontaire et potentiellement à risque pour le 
patient. La CM à l’entrée représente donc un intérêt afin d’éviter ces erreurs médicamenteuses 
et leur potentielles conséquences. Cette étude démontre également la faisabilité de cette activité 
par le pharmacien lorsqu’il est intégré à l’équipe de réanimation, à condition de cibler les 
patients.  

MOTS CLÉS : conciliation médicamenteuse ; divergences ; réanimation ; pharmacie ; 
médicaments
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Abstract 

Background and objective 
Medication reconciliation (MR) is designed to ensure safe patient care; it prevents or corrects 
medication errors by promoting the transmission of complete and accurate information about 
the patient's medication between healthcare professionals at transition points (admission, 
discharge and transfer). However, MR is few performed in intensive care units (ICUs), even 
though medication errors are more frequent there than in other units. The main objective is to 
describe the interest of implementing MR at the admission of patients hospitalized in the adult 
ICU. 

Materials and methods 
This is a monocentric, descriptive, retrospective and prospective study, carried out in the 
Surgical Intensive Care Unit (SICU) at the University Hospital of Grenoble Alps, France, from 
December 2021 to May 2022. The pharmacy intern present in the unit performed the MR within 
48 hours after the patient's admission. Unintended medication discrepancies (UMDs) were then 
reviewed and discussed with the physician. The rate of total discrepancies (intended and 
unintended) between the patient's usual treatment founded after the MR and the treatment 
prescribed on admission to the SICU was evaluated. An ICU physician, a clinical pharmacist 
specialized in intensive care, and a pharmacy intern rated the clinical, economic, and 
organizational impact of the UMDs, using the CLEO scale. The percentage of drug classes 
according to the ATC (Anatomical Therapeutic Chemical) classification most frequently 
suspended in the ICU and the most commonly used sources were described, as well as the rate 
of patients admitted who were able to benefit from MR and the time spent performing it. 

Results 
In total, out of the 110 patients included, the average rate of total discrepancies was 78.8% with 
a rate of intended medication discrepancies of 63.7% and 14.2% of UMDs. Of the latter, 41.5% 
had a major clinical impact. Cardiovascular drugs (75.5%) represented the drug class most 
frequently suspended at admission (e.g. diuretics) followed by digestive system and metabolic 
drugs (49.1%) (e.g. oral antidiabetics). The most used sources of information were the patient's 
pharmacy (86.4%) and the shared data file (61%). More than 45% of patients admitted during 
the study period were able to get a MR. The estimated average time for the MR was 42 minutes 
per patient. 

Conclusion 
There is a large difference between the patient's usual treatment and the prescription at the time 
of admission to the ICU. A significant part of these errors is involuntary and potentially at risk 
for the patient. The MR at admission is therefore interesting to avoid these medication errors 
and their potential consequences. This study also demonstrates the feasibility of this activity by 
pharmacists when they are integrated full time into the ICU team, providing that the patients 
are targeted. 

Keywords: medication reconciliation; discrepancies; intensive care unit; pharmacy; 
medications
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1. Introduction 
 

Medication reconciliation (MR) is designed to ensure safe patient care [1-3]. It is part of a 

process to prevent and detect potential medication errors. It is currently an integral and 

mandatory part of the clinical pharmacist's activities in France [4]. The main purpose of MR is 

to detect the different types of discrepancies. Identified discrepancies are classified into either 

intended or unintended. An intended medication discrepancy (IMD) is intentionally made by 

the prescriber to meet a patient’s medical needs with documentation of the intended change in 

the clinical record. On the other hand, an unintended medication discrepancy (UMD) is 

accidentally made by the physician and lacked documentation in the clinical records [5]. MR is 

already well established in France and others countries [6-14]; in many medical services 

(different specialties) and has an increased presence in emergency services [10-11 and 15-17]. 

However, this activity is poorly developed in intensive care units (ICUs); whereas medication 

errors are more numerous in ICUs [18-20] than in other hospitalization units. The Institute of 

Medicine and some studies have suggested that medication errors cause significant morbidity, 

mortality, and costs frequently encountered in ICUs [21-24]. Chronic medications are often 

temporarily discontinued in the ICU, and when the patient's condition improves, the resumption 

of that medication is easily missed. In addition, medications prescribed temporarily in the ICU 

are often involuntarily continued after discharge to other departments [25-27]. The traceability 

of usual treatments for patients who have stayed in the ICU is mostly missing or incomplete, 

which can pose a problem in their subsequent management in downstream units and at 

discharge [27-28]. Indeed, MR allows avoiding potential adverse effects related to involuntary 

discontinuation of chronic medications at discharge and/or transfer to another service [21 and 

29]. There are currently few data in France on the role of the clinical pharmacist in the ICU [22-

23 and 30-31], and in particular on his MR activity in the ICU.  
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Our main objective was to demonstrate the value of MR performed by a pharmacist at 

admission in ICU (<48h after admission). The other objectives were to measure the clinical 

impact of UMD identified by the MR, to identify the drug classes most often voluntarily 

suspended or stopped at the admission of patients into the ICU and the most commonly used 

sources and finally to study the feasibility of routine MR activity by pharmacists.  

 

2. Materials and methods 
 
2.1 Study design 
 

We carried out a monocentric, descriptive, prospective and retrospective study in the 

15-bed SICU of the University Hospital of Grenoble Alps, France. This unit mainly accepts 

polytrauma, severe post-surgical and patients from the gastroenterology department A senior 

and a junior Clinical Pharmacists are involved in the SICU since 2013, participating in medical 

staff and at the medical visit, in the follow-up patient’s treatments. They are also present for all 

questions concerning drugs, pharmacovigilance, and management of the automated dispensing 

cabinets. The junior pharmacist and a pharmacy student collected information on the treatment 

taken by the patient before entering the unit. Inclusion criteria were: ≥ 18 years of age; at least 

one treated medical history at admission to SICU and we excluded patients under guardianship 

or curatorship; patients opposing the use of their data for research purposes; pregnant women; 

and patient not affiliated to a social security system. Several different sources were used in 

current practice; the patient's own pharmacy, the general practitioner, specialist physicians, the 

patient's family/caregivers, and the home care nurse. After collecting information as complete 

as possible, the medication reconciliation was recorded in an "hospitalization pharmaceutical 

form" (Easily® software (Hopsis, Lyon, France)). This file contained contact information for 

health professionals (general practitioner, specialist, home care nurses and pharmacy), history 

and comorbidities, usual treatment at home before hospitalization, vaccination, allergy, self-
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medication, type of management of treatment at home and knowledge/adherence to medication. 

At the end, a pharmaceutical summary with proposals and optimizations was proposed. A 

section for follow-up words on treatment changes and important information about the patient's 

treatment during hospitalization was available . Finally, there was a section on MR at discharge. 

The usual treatments prescriptions  were also scanned and added to the patient's electronic file. 

Informations about the realization of this MR and the possible divergences were transmitted to 

the doctor in charge to reviewed, or not, with regard to its prescription at the admission (Figure 

1). 

Figure 1. Study design 
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2.2 Outcomes measures  
 

The primary outcome was the rate of total, intentional and unintentional medication 

discrepancies observed between the patient's usual treatment found after the MR and the 

treatment prescribed on admission into the SICU (number of medication discrepancies/total 

number of drugs in the patient's usual treatment). The clinical, economic and organizational 

impacts was assessed using the CLEO scale [32] (validated by the French Society of Clinical 

Pharmacy, appendix 3), according to the most likely expected scenario. The clinical impact 

ranges from harmful (-1) to vital (4) and was rated consensusly by a senior ICU clinical 

pharmacist, an ICU physician and a junior pharmacist. When several drugs were involved in 

UMD  , we chose to take into account the most significant impact. The organizational impact 

was assessed regarding the patient overall care (we considerate that an additional treatment 

administered did not change the rating negatively). For the economic part, we considered that 

adding a medication that was part of his usual treatment would not increase the cost (since it 

was a treatment he was already taking at home). The increase in cost was justified when a new 

treatment (e.g. antidote) was added, while the cost reduction was considered when a treatment 

was added without reason (mistakenly thinking it was part of the patient's usual treatment) was 

delated. We also assessed the percentage of each drug class most frequently suspended 

according to the Anatomical Therapeutic Chemical (ATC) classification and the most 

commonly used sources for the achievement of this MR. To evaluate the feasibility of this 

activity in routine we recorded the number of patients that have benefited a MR during the 

studied period and time spent performing it (in minutes). The time was estimated from the 

moment the research was initiated (consulting sources, calling professionals, etc.) until the 

“hospitalization pharmaceutical form" Easily® software was completed. The transmission and 

the following discussion with the doctor were not taken into consideration. 
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2.3 Ethical approval  
 

The Clinical Research and Innovation Delegation (Direction de la Recherche Clinique 

et de l’Innovation, DRCI) of Grenoble Alps University Hospital approved this study and it was 

submitted to the Ethics Committee for the French Society of Intensive Care and Anesthesiology  

(Société Française d’Anesthésie et de Réanimation, SFAR). A generic notice about internal 

data research is posted in the SICU (appendix 2). This posting includes all the useful 

information about research within the Grenoble Alps University Hospital and the methods of 

opposition. If the subject objects to the processing of his/her personal health data for research 

purposes, the objection will be recorded in his/her medical file. This right of objection can be 

exercised at any time by any means with either the person in charge of the research or the 

establishment holding the data, which undertake to respond to this request within a maximum 

period of 2 months.  

 

2.4 Data collection and analysis 
 

We collected demographic data (gender, age, history),  delay of the MR after admission 

in the unit, reason for hospitalization, chronic treatments at home (number and Anatomical 

Therapeutic Class (ATC), treatments prescribed at SICU admission (number and ATC class), 

sources used to collected data and , the time spent performing the MR. We did not take into 

account all the treatments prescribed in "if need" to the patient, nor the monthly vitamin 

supplementation in the data collection of their usual number of treatment. 

 

2.5 Statistical methods 

 
Population was described from the collected demographic data. Quantitative variables 

were described as mean and standard deviation as well as median and interquartile range. 

Categorical variables were described as number and percentage. 
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The primary outcome was described as mean with 95% confidence interval. Distinguishing 

between intentional and unintentional discrepancies also did this description. 

Secondary endpoints were described as numbers and percentages, except for the duration of 

MR, which was described as mean and standard deviation or median and interquartile range 

after graphical verification of normality. All the analyses were performed with the JAMOVI 

software (V2.3.13). The database will be stored according to the signed investigator 

commitment. 
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3. Results  
 

Over the period of the study, there were 240 admissions. 110 patients (45.8%) were included 

and benefited from a MR. Characteristics of patients are presented in Table 1. 

Table 1. Characteristics of patients 

 
 

Average age was 65.0 years (Inter-Quartile Range (IQR) = [56; 74]). Patients had an 

average of six medications (IQR = [4.0; 8.0]) in their usual treatment before admission and 4.9 

drugs were suspended on admission. 

Mean rate of total medication discrepancies (TMD) observed between the patient's usual 

treatment found after the MR and treatment prescribed on admission into the SICU was 78,8%. 

Of these TMD, 63.7% were intended medication discrepancies (IMDs) and 14.2% were 

unintended medication discrepancies (UMDs). Of these UMDs, the large majority were 

treatment omissions (>88%) (Tables 2 and 3).  

 

 

 
 
 
 
 
Table 2. Description of TMDs, IMDs, UMDs - N = 110 patients  

 Mean [Confidence of Interval 95%] SD 

 Number of patients % of total 
Sexe 
Women 29 26.4% 
Men  81 73.6% 
Reason for admission 
Sepsis  22 20.0% 
Traumatism  20 18.2% 
Major surgery 18 16.4% 
Respiratory distress 13 11.8% 
Post kidney or hepatic transplant 10 9.1% 
Hemorrhagic shock 9 8.2% 
Hepato gastro enterology 9 8.2% 
Neurology 7 6.4% 
Cardiorespiratory arrest 2 1.8% 
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Rate of total discrepancies 0.788 [0.74 ; 0.83] 0.2 

Rate of IMDs 0.637 [0.58 ; 0.69] 0.3 

Rate of UMDs 0.142 [0.10 ; 0.19] 0.2 
Note. The CI of the mean assumes sample means follow a t-distribution with N - 1 degrees of freedom 
IMDs: Intended or Intentional Medication discrepancies 
SD: Standard Deviation 
UMDs: Unintended or Unintentional medication discrepancies 
 
Table 3. Types and rates of UMDs – N = 49 patients  

Types of UMDs Rates (in %) 
Omission 88,9%  
Dosage errors 7.8%  
Addition* 2.2% 

Note. The CI of the mean assumes sample means follow a t-distribution with N - 1 degrees of freedom 
*Addition of medication without indication (e.g. no longer taken by the patient at home)  
SD: Standard Deviation 
 

49 of our 110 patients had at least ≥1 of UMD (44.5%). We evaluated the three impacts 

via the CLEO scale for 53 patients (four of them did not have UMD but the MR had an impact 

that we have considered). A consensus was reached every time. For the first one, knowledge of 

his treatment allowed us to add an antidote (context of intracranial bleeding under Apixaban). 

For the three others, their usual treatments allowed us to orientate diagnoses (stercoral 

perforation of the colon secondary to antipsychotics, digestive bleeding secondary to non-

steroidal anti-inflammatory drugs, and severe genital mycosis under dapagliflozin). Of the 53 

patients, clinical impact (according to the CLEO scale) was major for 41.5% of patients, 32.1% 

moderate, 24.5 % minor and 1.9% vital. Clinical situation considered "vital" was an elderly 

patient admitted for an intracerebral hemorrhage in the context of a road accident. An oral 

anticoagulant in his usual treatment was discovered during the MR. The plasmatic 

concentration was meeasured and then antagonized by prothrombin complex concentrate 

(PCC). As for the organizational impact, 90.6% was favorable and 9.4% was unchanged. In 

addition, for the economic impact, 96.2% was unchanged, 1.9% increased the cost (case of the 

addition of the antidote), and 1.9% decreased the cost (Table 4). In this last case, that was a 

patient on corticosteroids for pulmonary fibrosis and had stopped his preventive treatment for 

latent tuberculosis with Rifampicin/Isoniazid due to very bad tolerance in agreement with his 
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pulmonary physician. The treatment was initially prescribed at admission before receiving the 

information  thanks to the MR 

The drug classes most often suspended at admission were represented by cardiovascular 

drugs (75%); more specifically, most common medications were diuretics (21%) and Renin-

Angiotensin-Aldosterone System (RAAS) blockers (19%). The second class frequently 

suspended was the digestive system and metabolic drugs (49%); more specifically antidiabetic 

(36%) and vitamin/ionic supplementation/micronutrients (39%). Anti-platelet aggregators were 

few suspended (8%). The least frequently suspended category was represented by proton pump 

inhibitors (PPI) (Table 6, figures 2 and 3). Nervous system drug class was also suspended in 

more than 38%. Antidepressants and antipsychotics were generally continued. 
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Table 4. Assessment of impact with the Cleo scale – N = 53 patients  

 

 

 

 

 

 

 

 

 

Table 5. ATC classes of the most common drugs voluntarily withheld on admission to the ICU – N= 110 patients 

Out of the 14 existing ATC classes, we removed the "Antiparasitic, insecticides and repellents" class because none 
of our patients had treatments corresponding to this class.  

 Number of patients % of total 
Clinical impact  
Major  22 41.5% 
Minor 13 24.5 % 
Medium 17 32.1 % 
Vital  1 1.9 % 
Organizational impact 
Favorable  48 90.6% 
None  5 9.4% 
Economic impact 
Increasing cost  1 1.9% 
No change  51 96.2% 
Reduction of cost  1 1.9% 

Class ATC drugs Number  
of patients  

% of total 

Cardiovascular system 83 75.5% 
Digestive system and metabolism 54 49.1% 
Nervous system 42 38.2% 
Blood and hematopoietic organs 19 17.3% 
Respiratory system 16 14.5% 
Musculoskeletal system 13 11.8% 
Genito urinary system 12 10.9% 
Anti-infectives (systemic use) 10 9.1% 
Systemic hormones (insulin exclusion) 9 8.2% 
Antineoplastics and immunomodulating agents 8 7.3% 
Sensory organs  8 7.3% 
Dermatologic drugs 3 2.7% 
Various 5 4.5% 
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Figure 2. Distribution of the most frequently suspended cardiovascular drugs on admission to 
the ICU  

*Others: antiarrhythmic and central antihypertensive drugs  
**Oral anticoagulant: Anti Vitamin K (AVK) and Direct Oral Anticogulant (DOAC) 
 

Figure 3. Distribution of the most frequently suspended digestive system and metabolism drugs 
on admission to the ICU 

*Others: anti-nausea, antispasmodics, laxatives, anti-diarrhea  
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The  sources of information were patient's pharmacy (86.4%), shared patient file (61%), 

patient's general practitioner or specialist (31.8%) and anesthesia consultations (19.1%) (Table 

6). 

Table 6. Proportion of different sources used for MR – N = 110 patients  
Sources Number of 

patients 
% of total 

Pharmacy’s patient  95 86.4% 
Shared patient file 67 61% 
General practitioner or specialist 35 31.8% 
Anesthesia consultation 21 19.1% 
Family or/and environment 19 17.3% 
Patient  6 5.5% 
Home care nurse  4 3.6% 

 

For 66 patients (60%) their usual treatments were not known by the physician (either on 

paper or already registered on the shared patient file). Mean time estimated to perform the MR 

was 42 minutes per patient (SD: 25.2). 
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4. Discussion  

 
We demonstrated that there is a large difference between the patient's usual treatment and 

the one prescribed at ICU admission (78.8% of differences in total), as in other studies (more 

than 94% of patients had prescription changes in the ICU from their usual treatments [33-36]). 

We did not include standard ICU-drugs (aminergic support, analgesia, sedation) in the IMDs, 

as this could have overestimated our results regarding the rate of TMDs. Most of TMDs were 

done intentionally (63, 7%). Medication regimens at admission in ICU often differ from those 

at patient's home; some differences reflect deliberate changes related to the conditions that led 

to the hospitalization (e.g., not prescribing antihypertensive or oral antidiabetic drugs in patients 

with septic shock). However, other discrepancies are unintentional and result from incomplete 

or inaccurate information about current medications and doses. We had more than 14% of 

UMDs, i.e. involuntary prescribing of treatments at the patient's admission, which potentially 

represents medication error risks and consequences for the patient. Our results are similar to 

those of other studies [37] [38], [39]. Other studies in ICU used the proportion of patients who 

had at least ≥	1UMD as the primary endpoint; our results were very similar to theirs (more than 

44% vs 45% [21] and 48% [36]), and slightly higher than those of non-ICUs [21]. In ICU the 

oral treatment is rarely available at patient admission due to the severe state. Notion of his usual 

treatments seems secondary at the time of the patient's admission and can therefore be forgotten 

afterwards. However, errors in medication history upon admission of patients to the hospital 

are common and can be corrected through a MR process [9, 10, 14, 18, 21 and 31], so this 

activity is of real interest, even in ICU, because these units are also associated with a higher 

risk of medication discontinuation [19, 25 and 28]. Most of these UMDs were omissions, 

similar as other studies [34, 38-40], whose abrupt and prolonged discontinuation could have 

harmful consequences for the patients (withdrawal syndrome with 
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antipsychotics/antidepressants, discontinuation of an antiepileptic treatment, discontinuation 

basic treatment in a COPD or asthmatic patient, discontinuation levothyroxine prescription etc) 

[29, 41-43].  

The clinical impact was judged to be more important in our study (41.5% of major impact) 

compared to other studies in non-ICUs, in which the clinical impact was judged to be rather 

low to moderate [44-46]. According to a review of the Canadian literature [47], the results are 

quite variable with 11 to 59% likely to create real harm. Other studies show that 80% of UMDs 

have no real clinical impact [48-50]. This evaluation via the scale was carried out by two 

pharmacists and a single doctor who was internal to the unit, which may have made the results 

less objective. One study separated the CLEO’s evaluation of physicians versus pharmacists, 

and their responses were essentially the same [51].  

Organizational impact was highly favorable in the vast majority of cases, as in other studies 

[44, 52-53]. For the economic impact, the studies have generally a favorable opinion in the 

majority of the cases, while in our study it has been evaluated as "no change" in almost all our 

cases (> 96%), this is because we had considered that adding a medication that was part of a 

patient’s usual treatment would not increase the cost (since it was a treatment he was already 

taking at home). We did not take into account the potential risk, e.g., of forgetting to re-prescribe 

the patient’s usual treatment, which could have increased the time of stay in the ICU or caused 

other damage that would have indeed increased the costs. 

We analyzed the drugs most often voluntarily suspended on admission to the ICU; there is 

knowledge about the classes of drugs to suspend during general anesthesia for surgery [54], but 

we have limited data on their suspension on the ICU. Most of the drugs suspended were oral 

antidiabetics, however the suspension of these treatments is required for many indications [55] 

(dehydration, shock, cardiac, respiratory or renal failure, sepsis, liver failure for some of 

them...),found in ICU patients. Moreover, the oral intake is sometimes complex so the 
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monitoring of glycemia was done with rapid insulin to start, and according to the case, addition 

of a lente insulin. Concerning ionic and vitamin supplements; they are still frequent in the usual 

treatment of patients, but they do not represent a treatment to be introduced in emergency. This 

supplementation is managed and adjusted according to the patients' biological results via the 

composition of their infusions. PPIs were almost never suspended because automatically almost 

all the patients admitted in the SICU had a PPI in their prescription indicated in prevention of 

a stress ulcer (intubated patient, situation of intense stress in an acute context…), even if it 

remains debatable [56]. Diuretics and RAAS blockers are the most suspended drugs in the 

cardiovascular system because many situations require them (dehydration, hypovolemic shock, 

renal insufficiency...), such as oral antidiabetics. Beta and calcium blockers were the two most 

frequently pursued classes. Indeed, it has been shown that the continuation of beta blockers is 

necessary in the treatment of septic shock when a rhythm disorder is associated with it, even if 

this means increasing the doses of noradrenaline [57-59]. Platelet aggregation inhibitors were 

one of the classes that were also easily re-prescribed on admission. Indeed the discontinuation 

of anti-aggregating are well defined and limited; invasive surgical procedure, hemorrhagic 

shock, compared to other drugs classes (oral antidiabetics, diuretics, RAAS blockers, etc.) 

where the arrest situations are much broader and more numerous. 

Sources used are the same as those used in other services where MR is carried out [8, 11-

12, 29-30, 39]; although the patient himself is poorly represented in our study and certainly 

represents the best source. However, this should not be a barrier to the realization of the MR. 

An intubated, sedated and ventilated patient is no less complicated than a confused patient or 

one with significant cognitive disorders, which are often found in geriatric or psychiatry 

services, where MR is highly developed [10, 16-17, 34-35 and 45]. We did not set a minimum 

number of sources to be consulted for the realization of our MR as it is currently required [1]. 

Patient were rarely questionable (5.5%), but it is important to note that some of them are able 
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to carry out a pharmaceutical consultation. The home care nurse represents one of the best 

sources (because they know the patient best) and was poorly represented because our rather 

young and/or autonomous population.  

Of the patients admitted during the period, less than half were able to have a MR. This is 

mainly because there is only one pharmacy intern and one student available on the ward. It is 

therefore imperative to target the patients for whom MR would be essential; in fact, post-

operative and post-transplant patients have generally had an anesthesia consultation beforehand 

and their usual treatment is often recorded in the shared patient file, whereas we usually have 

very limited information concerning the usual treatments of trauma patients coming from 

outside our hospital. Therefore, even if in the ICU, there are many incoming patients who did 

not meet the inclusion criteria (young patient, no previous history and no treatment); it seems 

judicious to be able to identify those who could benefit from MR as a priority. We did not 

compare the rates of UMDs according to the different reasons for admission because the number 

of patients included was too limited and would have made the results too approximate. 

Mean time to achieve the MR was about 42 minutes, which is slightly more important than 

in other studies (more than 30 minutes on average) [16, 35 and 60]. This is partly explained by 

difficulties to communicate with a critical care patient, so the healthcare professionals had to 

call the patient's pharmacy and the general practitioner, especially when the patient is 

hospitalized for the first time. However if one refers to the average time in geriatrics, this is 

faster (100 ± 28 minutes per patient, [61]). Although it takes longer in ICU than in other units, 

it is still possible to do it in a routine way because we have fewer beds on average than the 

general medicine services and a more restricted patient turn over. 

MR also indirectly strengthens the city-hospital link by sharing information on the patient's 

usual treatment in the shared patient file, and strengthens communication between healthcare 
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professionals, with the objective of further securing the patient's drug care, from the moment of 

his admission to an ICU, but also at the time of his subsequent transfers to other units. 

 

  
5. Conclusion 

 
There is a large difference between the patient's usual treatment and the prescription at the 

time of admission to the ICU. A significant part of medication discrepancies were involuntary 

errors and potentially at risk for the patient. MR by a pharmacist at ICU admission was an 

effective safety intervention, improving the continuity of care for the ICU patient and meant to 

avoid these medication errors and their potential consequences. This study also demonstrates 

the feasibility of MR in ICU by the pharmacist integrated full time into the ICU team, provided 

that patients are targeted. 
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Glossary  
 
ATC: Anatomical Therapeutic Chemical 

AVK: Anti Vitamin K 

DOAC: Direct Oral Anticoagulant  

DRCI : Direction de la Recherche Clinique et de l’Innovation 

ICU: Intensive Care Unit  

IMD: Intended or Intentional Medication Discrepancies 

IQR: Interquartile range  

MR: Medication Reconciliation  

PCC: Prothrombin Complex Concentrate  

PPI: Proton Pump Inhibitors 

RAAS: Renin-Angiotensin-Aldosterone System 

SD: Standard Deviation  

SFAR : Société Française d’Anesthésie et de Réanimation  

SICU: Surgical Intensive Care Unit  

TMD: Total Medication Discrepancies 

UMD: Unintended or Unintentional Medication Discrepancies 
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