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Comprehensive Medication Management (CMM)

The standard of care that ensures each patient’s medications are 
individually assessed to determine that each medication is 

appropriate for the patient, effective for the medical condition, 
safe given the comorbidities and other medications being taken, 

and able to be taken by the patient as intended. 
- American Society of Health-System Pharmacists

Optimal CCP-to-patient ratio 
is unknownCritical Gap

Smith SE, et al. Critical Care Clinics. 2026 [in press]



Research Question

Is ICU pharmacist staffing, measured by the pharmacist-
to-patient ratio and absence of CMM, associated with in-

hospital mortality among critically ill adults?

Hypothesis: Increasing critical care pharmacist-to-
patient ratio is associated with increased  

in-hospital mortality among critically ill adults

Smith SE, et al. CHEST. 2026 [in press]



Study Methods

Smith SE, et al. CHEST. 2026 [in press]

Pharmacist-to-patient ratio calculated at the patient level: 

E.g., 3-day ICU stay with pharmacist caring for 12, 8 and 14 patients = (12+8+14)/3 = 11.3



Recruitment & 
Retention Strategies

Heavner MS, et al. JACCP. 2026;9(2):e70154



Patient-Level Workload  Variables

Variable
Overall  

(28,795)
Deceased  

(4,224)
Alive 

(24,571)
p-value

ICU pharmacist coverage 1st 24 hours 
CMM delivered on interprofessional rounds 
CMM delivered not on rounds 
Abbreviated CMM delivered 
CMM not delivered (absence of CMM) 
Unknown

  
19,547 (67.9) 
3,995 (13.9) 
2,087 (7.2) 
3,016 (10.5) 
142 (0.5)

  
2,885 (68.3) 
527 (12.5) 
296 (7.0) 
489 (11.6) 
26 (0.6)

  
16,662 (67.8) 
3,468 (14.1) 
1,791 (7.3) 
2,527 (10.3) 
116 (0.5)

0.01

Nurse-to-patient ratio (average), 1:X 
≤1 
1-2 
2 
>2

  
1,785 (6.4) 
2,970 (10.7) 
22,388 (80.5) 
674 (2.4)

  
461 (11.2) 
696 (16.9) 
2,878 (69.8) 
87 (2.1)

  
1,324 (5.6) 
2,274 (9.6) 
19,510 (82.3) 
587 (2.5)

<0.001

Percent of assigned ICU teams pharmacist rounded with
54 (33) 56 (31) 54 (33) <0.001

Percent days, no pharmacist or pharmacist trainee 32.2 (34.1) 31.1 (30.7) 32.40 (34.6) 0.60
Percent days, only attending physician 8.8 (26.7) 8.7 (25.9) 8.90 (26.8) 0.30

CMM Delivered on 
Interprofessional Rounds

the pharmacist attended 
multidisciplinary rounds and 
verbally provided CMM 
(including review of 
medications and 
recommendations)

CMM Delivered NOT on 
Interprofessional Rounds

the pharmacist provided by 
CMM (reviewed medications 
and provided 
recommendations) but did 
not attend interdisciplinary 
rounds

Abbreviated CMM

the pharmacist provided brief 
medication review but does 
not include full patient 
review (e.g. progress notes, 
results) and 
recommendations were 
provided outside of rounds 

CMM Not Delivered

the patient received no 
medication review from a 
pharmacist outside of 
pharmacokinetic monitoring 
and prospective medication 
order verification

Smith SE, et al. CHEST. 2026 [in press]



Predicted Mortality Probability

Smith SE, et al. CHEST. 2026 [in press]

95% of the patients included in this study had an average pharmacist-to-patient ratio between 1:7 and 1:46 
Pharmacist-to-patient ratio depicted as 1:X, with X being represented on the X axis



Patient Outcomes

• Generalized estimating equation model – If patients do not have CMM for at 
least 1 day of ICU stay, they have a 20% increased risk of mortality 

• Propensity score matching model - A higher pharmacist ratio of 1:16 to 1:46 
compared to 1:7 to 1:15 was associated with an increased adjusted OR for 
mortality of 1.10 (95% CI 1.00-1.22)

Smith SE, et al. CHEST. 2026 [in press]

Variable
Overall  
(28,795)

Primary Variable
Pharmacist-to-patient ratio  
(ICU patients)

19.5±10.2

Secondary Variable
Absence of CMM for at least  
1 day of ICU stay

6760 (23.5)

ICU pharmacist coverage 1st 24 hours 
CMM delivered on rounds 
CMM delivered outside of interprofessional rounds 
Abbreviated CMM delivered 
CMM not delivered (absence of CMM) 
Unknown

  
19,547 (67.9) 
3,995 (13.9) 
2,087 (7.2) 
3,016 (10.5) 
142 (0.5)



Survey of hospital pharmacy leader perspectives on 
advocating for clinical pharmacy services

Most compelling evidence to justify clinical pharmacist FTEs
• Great Places to Work survey results 
• Physician/other provider champion 
• Quality indicators 
• Data indicating pharmacist impact on hospital workflow 
• Data indicating pharmacist impact on budget 
• Data indicated pharmacist impact on patient outcomes

Barriers to increasing clinical pharmacy services…

Duong H, et al. JACCP. 2026;9(6):e70233 
Smith SE, et al. Critical Care Clinics. 2026 [in press]



Toward Evidence-Based CCP Staffing

Heavner MS, et al. JACCP. 2026 [under review]
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INTRODUCTION
• Clinical pharmacists are essential members of 

the intensive care unit (ICU) multidisciplinary 
team (MDT), optimizing pharmacotherapy and 
improving patient outcomes [1–3].

• Their activities include direct patient care (e.g., 
medication review, MDT rounds), indirect 
patient care (e.g., quality improvement), 
and professional engagement (e.g., training, 
leadership) [4].

• However, multinational data on clinical 
pharmacy activities in adult ICUs remain 
limited.

OBJECTIVES
• To provide a global assessment of clinical 

pharmacy practices and activities in adult ICUs.

METHODS
• ESICM-endorsed, multinational, cross-

sectional, pilot-tested web-based survey
• Disseminated via ESICM, SCCM, UKCPA, FIP, 

and professional networks
• Survey period: April 28–December 31, 2025
• Collected data on respondent characteristics, 

ICU practice environment, and clinical 
pharmacy activities

CONCLUSIONS
• Clinical pharmacy services are widely available 

globally in adult ICUs and are mostly dedicated 
to direct patient care activities. 

• While overall practice patterns were broadly 
similar, regional differences in the distribution 
of clinical pharmacy activities were observed and 
should be addressed.

PHARM-ICU: An ESICM-Endorsed Multinational Survey of                            
Clinical Pharmacy Services in Adult Intensive Care Units

U. BALABAN 1, C. MCKENZIE 2, A. EL OUWEINI 3, R. BOURNE 4, I. SPRIET 5, C. REMMINGTON 6, C. CARTER 7, E.D. AKMAN AR 1, K. DEMIRKAN 1, M. BORTHWICK 8
1Department of Clinical Pharmacy, Hacettepe University Faculty of Pharmacy, Ankara, Türkiye; 2Department of Pharmacy and Critical Care, University Hospital Southampton NHS 

Foundation Trust, Southampton, United Kingdom; 3Pharmacy Practice Department, Dubai Medical University College of Pharmacy, Dubai, United Arab Emirates; 4Department of Pharmacy 
and Critical Care, Sheffield Teaching Hospitals NHS Foundation Trust, Sheffield, United Kingdom; 5Pharmacy Department, University Hospitals Leuven, Leuven, Belgium; 6Department of 

Pharmacy and Critical Care, Guy's and St Thomas' NHS Foundation Trust, London, United Kingdom; 7Department of Pharmacy, SSM Health Cardinal Glennon Children’s Hospital, St. Louis, 
MO, United States of America; 8Department of Pharmacy and Critical Care, Oxford University Hospitals NHS Foundation Trust, Oxford, United Kingdom

Fig. 1. Overall distribution of weekly ICU time allocation 
across clinical pharmacy activity domains.

Fig. 2. Weekly ICU time allocation across clinical pharmacy 
activity domains by geographic region.

RESULTS

Time allocation:
Direct patient care most 
commonly accounted 
for 70–79% of weekly ICU 
time (Fig. 1). Significant 
regional differences were 
observed across all activity 
domains (p < 0.001) (Fig. 2).

REFERENCES
1) McKenzie C, Spriet I, Hunfeld N. Ten reasons for the 

presence of pharmacy professionals in the intensive 
care unit. Intensive Care Med. 2024;50(1):147-149. 
doi:10.1007/s00134-023-07285-4

2) Sikora A, Min W, Devlin JW, et al. Effect of 
Comprehensive Medication Management on Mortality 
in Critically Ill Patients. Crit Care Med. 
2025;53(10):e1995-e2004. 
doi:10.1097/CCM.0000000000006802

3) Balaban U, Yalcin N, Kaya EK, Ortac Ersoy E, Demirkan K. 
Optimizing critical care pharmacotherapy: dynamic 
prospective evaluation of the medication regimen 
complexity-intensive care unit (MRC-ICU) score in 
critically ill patients. Sci Rep. 2026;16(1):4264. 
Published 2026 Jan 6. doi:10.1038/s41598-025-34552-9

4) Sikora A, Murray B, Henry K, et al. Consensus 
recommendations for the integration of critical care 
pharmacists on intensive care unit teams: Endorsed by 
the American Association of Critical-Care Nurses, 
American College of Clinical Pharmacy, American 
Society of Health-System Pharmacists, Institute for Safe 
Medication Practices, and Society of Critical Care 
Medicine. J Am Coll Clin Pharm. 2025; 8(9): 914-930. 
doi:10.1002/jac5.70084







11:15 - 11:30
Meeting



Important dates 2027
• Bimonthly meetings

17 Feb 2027 16:00 CET

15 Apr 2027 10:00 CET

17 Jun 2027 16:00 CET

28 Sep 2027 10:00 CET (in person)

24 Nov 2027 16:00 CET

• Innovation Forum 2027 Milan 4-5 Februari 2027
• April-May ESICM Elections —> Chair person elect.
• Core skills course Online July 2027
• World Pharmacist day 25 September 2027
• Lives 2027 Copenhagen 25-29 September 2027



Vacancies
• Current
• Research Committee
• Social media committee

• April/May 2027: elections
• Chairperson Elect

Pharma
Chair Elect 10/26 10/28 Bult Wouter The Netherlands
Research Committee 10/24 10/26 Spriet Isabel Belgium
Social Media Committee 10/24 10/26 El Ouweni Ahmad UAE
Academy Committee 10/25 10/27 O'Farrell Brian United Kingdom
Academy Committee NEXT 10/25 10/27 Guntschnig Sonja Austria
EC Representative 10/25 10/27 Boulanger Carole United Kingdom






Course at a Glance
CORE SKILLS IN INTENSIVE CARE PHARMACOTHERAPY · ONLINE · 1–2 JULY 2026

2
days, live online

11
lectures

7
clinical cases

13
faculty · 6 countries

58
participants

DAY 1 · WEDNESDAY 1 JULY

Shock, kidney & nutrition
•  ICU environment & basic PK
•  Shock
•  Inotropes, vasopressors & fluids
•  AKI & kidney replacement therapy
•  Drug dosing in AKI & KRT
•  Nutrition & glycaemic control

CLINICAL CASES

1 Cardiogenic shock

2 Drug dosing in KRT

3 Practical pharmacotherapy

DAY 2 · THURSDAY 2 JULY

Infection, sedation & the liver
•  Infection & sepsis
•  Antimicrobial PK/PD
•  Pain, sedation & delirium
•  Drugs & the liver
•  Personalised care & medicines optimisation

CLINICAL CASES

4 Antimicrobial dosing in sepsis

5 Pain, agitation & delirium

6 Drugs & the liver

7 Medicines optimisation

INTERACTIVE BY DESIGN

Live polls

Kahoot quiz

Pre- & post-test

Interview with an expert

Chat Q&A with faculty



Faculty · International
CORE SKILLS IN INTENSIVE CARE PHARMACOTHERAPY · ONLINE · 1–2 JULY 2026

13
faculty
6 countries

58
participants
2 days, live online

Faculty by country
UK  3

France  4

Netherlands  2

Belgium  2

Portugal  1

↘  UAE  1

France 4

United Kingdom 3

Netherlands 2

Belgium 2

Portugal 1

United Arab Emirates 1



Evaluation · Overall

90% 
useful or extremely useful

97%  will implement learning 

59  evaluation forms

Valued most 

Clinical cases linking theory & 
practice 

Expert, multiprofessional 
faculty 

Kahoot, live polls & pre-test 

Exchange across countries

To improve 

Long days, breaks too short 

Pace & accents for non-native 
speakers 

Slides & materials in advance 

Chat Q&A hard to follow live

Impact on practice 

Measured CrCl instead of 
eGFR 

Prolonged & continuous β-
lactam / vancomycin infusion 

Antimicrobial dosing in KRT & 
TDM 

Dosing in liver dysfunction



Evaluation · Sessions
SESSION RATINGS AND KEY QUALITY INDICATORS · 59 EVALUATION FORMS

95%
met educational goals
64% very much

93%
rated organisation excellent or good

88%
rated programme excellent or good

95%
had enough time for Q&A
61% always or almost always

98%
found content free of bias

% of respondents per session, sorted by "extremely useful" · n = 59 (Case 2: n = 27)

Case 2 · Drug dosing in KRT
Antimicrobial PK/PD

Drug dosing in AKI & KRT
Drugs & the liver

Case 6 · Drugs & the liver
Infection & sepsis

Case 4 · Antimicrobial dosing in sepsis
AKI & KRT

Case 1 · Cardiogenic shock
Inotropes, vasopressors & fluids

Case 5 · Pain, agitation & delirium
Case 7 · Medicines optimisation

Case 3 · Practical pharmacotherapy
Nutrition & glycaemic control

Shock
Pain, sedation & delirium

Personalised care & medicines optim.
ICU environment & basic PK
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Eligibility Criteria
ESICM members < 40yrs and/or in first 5 years in a permanent academic faculty position 

Members of the ESICM Executive Committee and Research Committee, Chair of a Section or Chair of 
another ESICM Committee NOT eligible.

• 2 “ESICM Research Grants” (€50K)
• 1 “ESICM Start-Up NEXT Grant” (€50K)
• 1 “ESICM Research Grant” (€25K)
• 1 Fresenius Kabi ‘Clinical nutrition Grant” (€20K)
• 1 Fresenius Medical Care ‘Sustainability Grant” (€20K - NEW)
• 1 “ESICM Jordi Mancebo Fisher&Paykel Healthcare Grant” 

(€20K)
• 1 “Prof Burkhard Lachmann Grant for Experimental Research” 

(€5K)

2026 ESICM Grants Programme



Applications in 2026
• 91 EOI applications - 31 full Applications - 

30 brought forward to full assessment

50K Research Grant Du Plessis Ilse
Health outcomes and lived experiences of critical illness survivors in the first six months following 
critical illness in a low resourced setting

50K Research Grant Pettenuzzo Tommaso
Pressure support ventilation guided by inspiratory effort versus lung stress to prevent patient self-
inflicted lung injury: the PREVENT SILI study

25 K Research Grant Campano García Marta
Contrast-Enhanced Ultrasound for the Diagnosis of Pulmonary Consolidations in Critically Ill 
Patients: A International Study Assessing Diagnostic Accuracy and Clinical Impact

50  K NEXT Beqiri Erta
Optimising Biomarkers as Intermediate Workable endpoints in AutoregulatioN trials in TBI (OBIWAN-
TBI)

5 K Lachmann Mc Mahon Aisling
Observational iNternational study of TRACHeostomy practice in adult intensive care units -(ON 
TRACH)

20 k Mancebo Fisher&Paykel Martínez Pla Maria Early AlveolaR Lung biologY underling Sepsis–Associated ARDS (EARLY_SARDS)

20 k Nutrition Grant Marelli Stefano
NeuroNutriTraj - Prospective Observational Study of Longitudinal Hormonal, Metabolic, Inflammatory 
and Nutritional Trajectories in NeuroICU Patients

20 k Sustainability Grant Sampath Sukanya
Global Resource Evaluation of ENvironmental Impact in Renal Replacement Therapy: A Multinational 
Observational Study. (GREEN-RRT)



ESICM endorsed surveys

TRANS BIO Section Translational Biology Research In Development and Global Engagement in Intensive Care 

CD/ARF Sections
International Priority Setting Partnership for the use of Extracorporeal Membrane 
Oxygenation in Critical Illness.

CD Section
Monitoring Of hemodynamic and resuscitation practices In sepsis and sepTic shOck in 
Resource-limited settings

ARF Section Survey on ICU Rehabilitation Practices During Weaning from Mechanical Ventilation

ETH/N&AHP cttee
Delphi round 1 survey of the ESICM consensus  statement on human-centred partnership in 
ICU – HCP-ICU

NIC Section
Decision-Making in Aneurysmal Subarachnoid Haemorrhage International Survey of Triggers 
and Management Strategies of Delayed Cerebral Ischemia

CD section
current anticoagulation, monitoring, transfusion and bleeding management practices in adult 
patients on V‑V ECMO and ECPR

AKI section
Global Landscape of Best Practices in Anticoagulation for CRRT: Lessons from 
the RCA survey (GLOBAL-RCA)

AKI section International survey on weaning from acute kidney replacement therapy in ICU patients
CD Section Survey on invasive blood pressure monitoring in septic shock

10 surveys were endorsed by ESICM in 2026



Surveys P&P section

In development
• Practices of Renal dosing, Administration and Monitoring of Beta-

Lactam antibiotics in Adult Critically ill patients with Acute Kidney injury –  
Mohammad Omar Saad, Al-Wakra Hospital, Doha, Qatar

Submitted for publication – currently in revision
• A Review of Clinical Pharmacy Services in Adult Intensive Care Units: 

An ESICM-Endorsed Multinational Survey (PHARM-ICU Study) - Ugur 
Balaban (first author), Department of Clinical Pharmacy, Faculty of 
Pharmacy, Hacettepe University, Ankara, Türkiye



Survey endorsement?
•  https://www.esicm.org/research/surveys/
• Application form
• Questionnaire for applicants

• First:  endorsement by P&P (or other) section, followed by 
general ESICM endorsement
• Submission only by ESICM members
• Pilot testing strongly recommended

• No dedicated software platform,  Google Forms or academic 
platform (e.g. Limesurvey, Redcap, …)

https://www.esicm.org/research/surveys/


ESICM endorsed research projects

ICUNEB
Inhaled drug delivery in patients with respiratory support: a prospective international observational study

SWITCH 
SAFE

Study on the WorldwIde management of the Transition from Controlled to assisted ventilation: Highlighting 
clinical practices and SAFEty 

COS-PICS
A European Core Outcome Set and Outcome Measurement Instruments for Post-Intensive  
Care Syndrome in Adult ICU Survivors

EXTEND-
ARDS

International survey for EXTubation Evaluation aNd respiratory Dynamics in Acute Respiratory Distress 
Syndrome; The EXTEND ARDS study

RES-Q Nutri 
ICU

International Consensus on Nutritional Practices in Resource-Limited Intensive Care Units: The RES-Q Nutri 
ICU (REsource-limited Standards & Quality for Nutrition in the ICU) Modified Delphi Consensus Study

POSIE

The POSIE Study (Providing Optimum Support for children facing ICU bereavement Experiences): An 
experience-based co-design study exploring child-inclusive bereavement support in adult intensive care units.

VIP-4
Impact of chronic and acute cardiovascular diseases in old intensive care patients: A prospective multicenter 
observational study (Very old Intensive care Patients – VIP4)

ON TRACH Observational iNternational study of TRACHeostomy practice in adult intensive care units 
AKI-EPI 2 Acute Kidney Injury-Epidemiology in ICU patients 2 (The AKI-EPI 2 study)



Endorsement of research projects?
• https://www.esicm.org/endorsed-trials/
• AIM:

• provide mechanisms to facilitate, integrate and support research conducted by members or research groups of ESICM
• HOW?

• Endorsement via the Research Committee of the ESICM, ESICM research committee reports to the Executive Committee for its 
actions and activities 

• ELIGIBILITY?
• Research investigators and research groups affiliated with the ESICM who have actively contributed to the society are eligible to 

apply for project endorsement. 
• Any question concerning eligibility will be decided by the Research Committee. 

• Which activities are eligible? 
• The ESICM Research Committee targets scientific and educational research activities of interest to the ESICM community.
•  It may give consideration to a single Research project or to Research group activities as a whole. 

• Overview of benefits: ESICM Endorsement includes: 
• Inclusion on the ESICM Endorsed Projects webpage.
•  Announcement in ESICM Newsletter
• Entitlement to display the ESICM logo together with the following sentence: “Endorsed by the European Society of Intensive Care 

Medicine” on their documentation, emails and websites. 
• The ESICM should be kept informed of any promotional material embedding the ESICM logo prior to distribution or publication.

https://www.esicm.org/endorsed-trials/
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