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ABSTRACT

Background: The pharmacist's profession has gone from a dispensary-based function for
the provision of clinical services. So that, we must consider the importance of
management inserted in the clinical routine in order to ensure success of the professional
actions of pharmacist in the care process. To identify opportunities for the best use of the
clinical pharmaceutical resource in hospitals requires understand how such resources are

effectively consumed by patients.

Objectives and Methods: This study applied Lean principles and tools aiming to
understand how clinical pharmacists’ resources are effectively consumed by the patients
in an academic hospital, using tools such as value stream mapping, the time of the
professional involved in those activities, the value-added based activity and activity
designation matrix. The data was mainly obtained through interviews with the
professionals, time-motion observational studies, chronoanalysis and meeting with head

of the sector.

Results: The clinical pharmacy services have its value stream map designed considering
the relationship of the activities and added-value based. Exploring the map, it is
demonstrated that the activity “clinical round” is the most time consuming (27%) is not
necessarily considered as value-added for both parts. In addition, there is a long time
dedicated to activities that are not identified as valued activities by the pharmacists, and

also activities of high value to patient being performed and monitored by trainees.

Conclusion: Lean healthcare may become a truly positive force once it encourages
reflection of the activities performed by the pharmacist professional in a hospital which

works in a patient oriented-based care.



Keywords: lean healthcare; clinical pharmacy; pharmacy management; hospital

management
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1. BACKGROUND
Hospitals are institutions providing services of great social importance and characterized
by high managerial complexity. The area of health management have a goal that is to
improve the flow of patient care and their needs, for that the quality should seek the
organization of a productive and transparent system for those involved (1). In a healthcare
institution, one of the main services contemplated is the hospital pharmacy (2).
There is a tendency to think the object of the pharmacist's job as the drug prepare (3). But
in the 1970s it began to wonder if the drug really the ultimate purpose of the pharmacist’s
job was. After all, producing, acquiring, storing a prescription and delivering the product
does not guarantee its rational use or expected outcome in health (3). It was from such
questions that Mikeal et al. (1975) decided to guide a change in the understanding of the
pharmacist's work process, moving towards clinical actions. Not the clinic strictly
instrumental, but a clinic based on the health needs perceived by the user and evaluated
by the professional (3). The profession of pharmacist has moved from a dispensary-based
function to the provision of patient care (4).
As an evolution of the pharmaceutical service, the clinical pharmacist must take into
account the deliver of clinical care, the appliance of the knowledge of semiology and
therapeutics, case discussions with multidisciplinary teams, the transmission of opinions
about the patient and treatment, focusing on adherence to treatment and health outcomes
(5,6).
This context leads Soares et al. (2016, p.40) to make an important analogy: one of the
principles of strategic management is the sharing of power in problem identification, in
its explanation, and in the process of finding solutions. This allows us to consider the

importance of management and clinic being the faces of the same service, and which must
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be articulated to ensure the success of the professional actions of pharmacists in the care
process (3). Thus, the effective management of this human resource, the clinical
pharmacist, is essential for patient care.

A promising management approach implemented by some leading healthcare institutions
is Lean Healthcare, a philosophy of continuous quality improvement and a set of Toyota
principles (7). It consists of practices that focus on minimizing the total time and
resources need to produce and supply goods or services to a costumer, this increasing
efficiency (8). However, it should be emphasized that in health efforts of Lean philosophy
must be focused on patient-centered care (9). In particular, in the study by Fisher et al.
(2016), the authors make use of Lean tools to provide information on the real-time
distribution of pharmaceutical activities thus providing a quality improvement framework
to maximize the application of pharmaceutical expertise in the industry.

The core of lean involves determining the value of any given process, which is identified
through the eyes of the patient, distinguishing value-added steps from non-value-added
steps (a process called value stream map) and eliminating waste so that every step
ultimately adds value to the process (10). Most published Lean examples in healthcare
highlights the use of specific tools to achieve short-term improvements, such as activity
designation matrix and value stream mapping (8), they also stand out the importance of
this method to increase the internal knowledge of the processes (11,12). Creating a
detailed representation of the process facilitates the understanding of the current state of
the sector (7) hence disclose opportunities for improvement.

In order to identify opportunities for the best use of the clinical pharmaceutical resource
in a public academic hospital, the aim of this study is to apply lean principles and tools
to understand how clinical pharmacists’ resources are effectively consumed by the

patients. The identification of how pharmacist’s activities add value in a patient-oriented
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center care was a specific objective and was explored detailing how the pharmacists

background and time have been expended to valued activities.

2. METHODS

Regarding the research approach according to GIL (2002), it is qualitative because it
consists of an interpretation of the data obtained, which will occur for the data crossing
of time measured, activities related and people involved. An exploratory research was
conducted by a lean perspective (7) to measure how pharmacists allocate their time
considering the impact of the clinical determinants of patients on the activities of
pharmacists with the ultimate goal to identify information that guides the effective
management of the clinical pharmacy team. The study occurred in the clinical and
surgical unit the of clinical pharmacy service of a public academic Hospital in the South
of Brazil.

The research was divided in four main steps: 1) the application of Lean tools - value
stream map and activity designation matrix, 2) time data collection, 3) the identification
of value-added and non-value-added steps through interviews with the professionals and
with the manager of the Clinical Pharmacy Service and 4) the cross analysis of activities
time and resources consume versus the activities value.

The clinical pharmacy object of this case study is inserted in a public teaching hospital in
Porto Alegre. It consists of 10 clinical pharmacists responsible for 432 inpatient beds.
Clinical Pharmacy session receives and average of 1652 patients per month according to

their data control.
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2.1 VALUE STREAM MAPPING

The value flow map is the diagrammatic representation of the patient's journey through
the system and identifies the stages of the individual during hospitalization; this allows
the team to more clearly see the current state of a complex system and provides guidelines
for improvement (13).

The study started from questions to the head of the sector and the pharmacists about what
activities are performed by the pharmacy, what step-by-step by clinical context of the
patient and what is involved in their execution. The other tool that helped to confirm the
process was the pharmaceutical bundle already present and validated in the sector. A
bundle is a structured way of improving the processes of care and patient outcomes: a
small, straightforward set of evidence-based practices that, when performed collectively
and reliably, have been proven to improve patient outcomes (14,15).

Also, from the literature Hickshon (2017), Falconer (2014), and Martinbiancho (2012)
we can see that specifics patient situations worked as triggers and led to specifics tasks,
we then called these triggers as “flags”. In the VSM these flags aim to identify medically
complex patients who often receive a number of high-risk medication and are thus at an
increased risk of medication errors and adverse drug events (ADE), including patients not
staying in their service-specific wards (16) or even that present comorbidities that require
more pharmacist assistance.

For those activities that pharmacists do with frequency and which cannot be reported in
the value stream map, because it did not represent the patient's journey, the researchers
defined as triage and others. The last activities class (others) was divided into
administrative (such as service meetings and daily organization of the patient list),

research and education (time spent on residents, trainees and fellows, multidisciplinary

10
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residence meetings) and traveling (time walking from one floor to another and hospital

beds).

This period of study aimed to understand the logic behind the activities. Besides that, it
took 2 weeks of full observation of the steps taken by the professional to verify the
process. Such detailed knowledge allowed the elaboration of the flow map of value and
the matrix of responsibilities. Before proceeding, the map had it structure granted with

the heads of the service and professionals involved.

2.2 TIME DATA COLLECTION

The collection of time and patient’ clinical data was done through a chronoanalysis. For
this purpose, the chronoanalysis chart was elaborated (Additional file 1). This tool was
built considering information quickly and easily obtained from the patients taking into
account the activities previously identified on the value stream map (VSM), interrupting
the professional as little as possible during the collection (17). This step took 5 weeks of
measuring time of five pharmacists and one trainee of the unit randomly available at the
moment. The time was measured with a stopwatch. The results of the collection will
compose a database which will be the subsidy to assess which main activities consume
largest proportion of pharmacist time and who are running this activity (10,18).

2.3 VALUE AND NON-VALUE-ADDED ACTIVITIES

Value Adding Activities are any activities that add value to the customer and by his eyes
this activity is directly benefiting him. In the healthcare field, the customer we can see as
the “patient-centered care”. It is worth it to highlights that patients typically see value
more broadly, since the benefits received from charges support it (7). It was important to

ask these questions to the professionals who were close to the process and knew how
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these activities reached the patient in product form, it was an appropriate moment for

reflection as well.

The value added and non-value-added activities were defined through interviews with 10
pharmacists of the sector. The interview was recorded and lean philosophy was explained
to professionals, including the concept of activities that add or not add value, and then
they were asked to sign which activities, in their perception, add or not add value from
the point of view of the patient. The questionnaire is presented in more detail [see
Additional file 2].

The activities which they were asked to categorize were those from the value stream map.
It was emphasized in the interview that required activities are those which must be done,
but they do not necessarily add value. The same was conducted with the manager of the
clinical pharmacy service in order to see the contrast between the clinical pharmacist

operator and the clinical pharmacist manager.

Analysis content was conducted with the total of 11 transcribed interviews. The purpose
was elicited the time dedication of the pharmacist to the activities that add and do not add
value. The interviews were transcribed with the purpose of searching which vocabulary
was chosen by the pharmacists and what justified their choice of an activity that adds or
does not value. If there was any pattern of word repetition, we sought to understand how
this was associated with the data found so far. This is also of interest in this study and
represents an opportunity for reevaluation of clinical pharmacy processes. The
preliminaries results were validated in meeting with the head of the pharmacy service and

the clinical pharmacy sector.

12
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2.4 ACTIVITY DESIGNATION MATRIX

The activity designation matrix is inserted in this context in order to define the roles (the
responsible, the authority, the consulted and informed) of each human resource in the
execution of the activities (13). A Responsibility Assignment Matrix (RAM) provides a
way to plan, organize and coordinate work that consists of assigning different degrees of
responsibility to the members of an organization for each activity undertaken in it (19).
It was done concomitantly with the flow map once the researchers were there to observe
activities and in what way they were hierarchical. Just as the result above, the
preliminaries results were validated in meeting with the head of the pharmacy service and
the clinical pharmacy sector.

3. RESULTS

Five pharmacists and one trainee were observed during a total of 7 weeks, counting time
of VSM and time data collection, the last for a combined total of approximately 60,2

hours.

3.1 VALUE STREAM MAPPING

The current state value stream map was created and graphically organized (see Additional
file 3), considering 13 procedural steps and 2 extra activities. A total of 15 activities was
identified as represented in figure 1. The extra group of others represented administrative,
research and education and traveling. In addition to the activities, the flags were patient
having proper medications, cystic fibrosis or antiretroviral therapy, antimicrobials
therapy, coagulation risk, oral chemotherapy, transplant patient, adverse drug events and
warning signaling. Considering the clinical/surgical patient scenario, the flow map has
three main bottlenecks: when the patient is a newone, whether it is included in the

multidisciplinary team and it presents one or more flags.

13
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3.2 TIME DATA ANALYSES

Five different pharmacists and one trainee were observed over the course of these motion
periods for approximately 60,2 hours. Triage was not measured during the chronoanalysis
because is a well-established journey made by all the hospital pharmacists once a week
during a shift. The results from the chronoanalysis with its relative percentage to the

activity performed by the pharmacist are demonstrated in table 1.

Table 1. Task categories used in data collection and percentage of total time investment.

TASKS PERCENTAGE OF ABSOLUT FREQUENCY UNIT
TOTAL TIME HOURS TIME
(MINS)
1. Patient’s follow up 3% 1,73 h 7 14,79
record elaboration
2. Patient’s follow up 6% 3,40 h 53 3,85
record update
3. Prescription 2% 0,98 h 32 1,83
evaluation
4. Triage NM NM NM NM
5. Clinical round 27% 16,37 h 13 75,58
6. Medical record 25% 14,90 h 38 23,53
evaluation
7. Intervention 2% 0,98 h 24 2,44
8. Medical record 2% 1,18 h 14 5,05
evolution
9. Pharmacist record’s 2% 1,05h 53 1,19
registration
10. Conciliation 2% 1,12 h 11 6,09
11. Validation 1% 0,54 h 8 4,08
12. Discharge orientation 5% 2,87h 23 7,49
13. Consultancy 2% 1,08 h 8 8,13
14. Pharmacovigilance 0,31% 0,19h 3 3,79
notification
15. Others 23% 13,79 h 90 9,19
15A. Others- - 1,52h 10 9,12
administrative
15B. Others- research - 7,03h 23 18,34
and education
15C. Others- traveling - 0,77h 21 2,20

NM- not measure

3.3 VALUE-ADDED AND NON-VALUE-ADDED ACTIVITIES

An assessment of the current state VSM demonstrated that out of 15 formal activities

done by the pharmacist in its typical week 7 processes were genuine value-adding

14



176  processes by mutual consent (professionals and head of service) (Table 2). Those
177  activities were prescription evaluation, medical record evaluation, intervention, medical

178  record evolution , conciliation, validation and discharge orientation.

179  There were three conflicting activities between that head of the sector and professionals.
180  Triage was considered as value-added by the head of the service and the opposite by the
181  professionals. On the other hand, the activities that the professionals considered value-
182  added and the manager not were “clinical round” and “research and education” (stratified

183 by the “Others activity”) (Table 2).

184  Table 2. Tasks and added value from professionals and management perspective.

TASKS ADDED VALUE ADDED VALUE
(FROM (FROM
PROFESSIONALS) MANAGEMENT)

1. Patient’s follow up record
elaboration
2. Patient’s follow up record
update
3. Prescription evaluation
4. Triage
5. Clinical round
6. Medical record evaluation
7. Intervention
8. Medical record evolution
9. Pharmacist record’s registration
10. Conciliation
11. Validation
12. Discharge orientation
13. Consultancy
14. Pharmacovigilance notification
15A. Others- administrative
15B. Others- research and
education
15C. Others- traveling

Non-value added

Non-value added

Value added
Non-value added
Value added
Value added
Value added
Value added
Non-value added
Value added
Value added
Value added
Non-value added
Non-value added
Non-value added
Value-added

Non-value added

Non-value added

Non-value added

Value added
Value added
Non-value added
Value added
Value added
Value added
Non-value added
Value added
Value added
Value added
Non-value added
Non-value added
Non-value added
Non-value added

Non-value added

185
186

The added value from each activity were extracted from the questionnaire applied to the professionals and management
of the sector

15
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3.4 ACTIVITY DESIGNATION MATRIX

The activity designation matrix is represented in table 3 and shows how the activity is

related with the five levels of workforce in the clinical pharmacy sector.

Table 3. Activity Designation Matrix.

ACTIVITY

Description Pharmacy Trainees | Resident Pharmacy Head of the
Fellow Student professional Service
1. Patient’s follow up P P/RI/I P/R/I/C
record elaboration
2. Patient’s follow up P P/IR/I P/R/I/C
record update
3. Prescription evaluation P/R P/R
4. Triage P/R P/R
5.Clinical round I P/l P/l P/R/1/C
6. Medical record P/l P/l P/IR/I P/R/I/C P/R
evaluation
7. Intervention P/R P/R P/R
8. Medical Record P P/R C
Evolution
9. Pharmacist record’s P P/R P/R C
registration
10. Conciliation P P P/R P/R/I/C
11. Validation P P P/R/I P/R/C
12. Discharge orientation [ | P/R/I P/R/I
13. Consultancy B P P/R P/l
14. Pharmacovigilance P/R P/R
notification
15a. Others- administrative P/l P/R/C
15b. Others- research and P/l P/R P/R/C
education
15c¢. Others- traveling B P P P B

R= Responsible; P= Performer; I= Information User; C= Controls

4. DISCUSSION

The results provide insight into the current time distribution of pharmacist activities at

this public teaching hospital. The results do not rely on reporting by the pharmacists but

rather on how their time is actually allocated to different tasks and how these activities

are being delivered to patient. Our findings demonstrate that the activity that is most time

consuming is not necessarily considered as value-added for both parts. Multidisciplinary

ward round is a conquer of the profession of clinical pharmacist that now pharmacists are

part of healthcare teams in hospitals. There are several studies showing the importance of
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the pharmacist in the team, suggesting that pharmacists can only make meaningful
contributions in the development or review of disease specific drug treatment guidelines
if they were involved in the actual drugs use in practice (20). Also, intervening with
recommendations to adjust doses, to add or delete drugs to therapy, to monitor laboratory
values, or to identify potential problems at discharge are more difficult to identify and to
respond to in a timely manner because of the pharmacist’s distance from the decision-

making process (21).

However, it still diffuses the multidisciplinary proposal of this activity once sometimes it
recalls a class for medical students: very focused on diagnosis, medical clinic and
proactivity of students. The involvement of the pharmacist is undoubtedly important but
the way it occurs is questionable and there is space for change. The impression from the
interviews was that participating in clinical rounds every day would be very difficult once
the time of pharmaceutical intervention is not proportional to the time spent participating
in the multidisciplinary rounds, so this would postpone other duties as important as. So
that, in a capacity study we see that clinical pharmacy session has capacity to do so, but
the time spent would not justify. Also, if clinical round was a more objective task, others
professionals involved would optimize their interventions, so that everyone can be aware
of the possible updates in the first moment of meeting.

Another conflicting activity was research and education included in “others” category, it
also took a considerable amount of time comparing to the total of tasks. It is quite an
inherent result once it is known that pharmacists often use workarounds to optimize the
amount of time spent on different activities (10). Yet we recognize that introducing new
trainees and fellows into the workflow is a common practice for academic hospitals, and

that these members may take longer and supervision needed to complete the same tasks.
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On the one hand we can realize the importance of task supervision and conference. Out
of our data we can see that activities with high value added are mostly done by trainees
and fellows. From the activity designation matrix concept (19), it is highlighted the merit
of an external perception once error-prone task is the problem we are all facing when said
manual work. Hence the performer should not be the same individual who controls or is
responsible. In this scenario, during the encounters with the head of the service emerged
the possibility of sampling the fulfilment of those activities that are mostly trainee’s role
in a way of controlling the work that is been done and also as a manner of instructing the
task. When external performance measures are considered the method significantly
contribute to enhancing internal project performance (13). The argument about traveling
brought up that value-added activities had displacement as an inherent process. And can
explicit the time required for some activities that are value-added.

Lean principles have provided us with greater discernment of pharmacist’ activities
during the analyses and, as well as in Fisher et al. (2016) study, we recognize that this
methodology may cause confusion regarding the pharmacists’ categorization of value-
added and non-value-added tasks. In the current workflow, all tasks are necessary but not
exclusively are value-added. This is particularly notable in the classification of patient’s
follow up record elaboration and updates as a non-value-added task. However, it is
important to note that lean methodology encourages identification of value according to
the patient which explains our use of the value categorizations made by the pharmacists.
Still, a limitation of our study concerns non-interview with other healthcare professionals,
knowing the perspective of these professionals also about their pharmacist value-based
activity could be interesting. The majority of the interviewed understand that as a patient,
they value activities that see them and know their clinic even though those are not all the

activities done in more frequency. Soares et al. (2016) advocate that when you present
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yourself as a pharmacist, it is a process that becomes clinical, more or less complex, but
always towards the production of care. In this way, the production of care we can see
from the results, it is not always generated from meeting in person with the patient, but
the care behind attitudes that make the patient feel cared, as said interventions,

consultancy, medical record evaluation and medical record evolution.

Lean tools have helped to develop an overview of what the current state is in the clinical
pharmacy section of this hospital. Because they are fully visual tools, they can even serve
as a model for training a new professional in the institution, for example. Understanding
the current state is key to seeing the improvements that can be made as they seek to better
tailor solutions to how improvements should be made than what improvements need to
be made (7,9). In addition, understanding such tools is the first step of a journey of phases
for continuous improvement, which is precisely the transformation lean leaning
advocates. Indistinguishably, the issue of value-based management goes a long way with
the concept that all work must be for the patient, directly or indirectly, the resources must

be used to benefit him (7).

The applicability of quality control starts making practical changes to the system that will
make a difference to clinicians and patients will go a long way toward engaging end users
in the change effort and gaining their support (22). The lean principles offered here may
enable healthcare organizations and managers to pick the right components of a lean
program and to better understand the reasons behind value as the center of patient

oriented-based care.

5. CONCLUSIONS

Lean healthcare may become a truly positive force once it encourages reflection of the

activities made by the pharmacist professional in a clinical/surgical unit from a hospital.
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In this sense, the process constructed ceases to be a technically elaborated product to
integrate the set of instruments necessary for health and well-being in our society. This is
a reorientation of the focus of attention to seek to meet the needs that impact the health

of the people, with greater resolution of actions.

It is difficult to assess the generalizability of our findings because the results represent
the specific scenario of an arm in the pharmacy clinical session, otherwise the applications
of tools and insights we could take from this study generate inquiries. It is known that
transformation generates resistance, but the stimulation of a new mindset may contribute

to performance in clinical pharmacy healthcare.
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Additional file 1. BMC Health Service Research Guidelines
Research article

Criteria

Research articles should report on original primary research, but may report on systematic
reviews of published research provided they adhere to the appropriate reporting
guidelines which are detailed in our editorial policies. Please note that non-commissioned

pooled analyses of selected published research will not be considered.

BMC Health Services Research strongly encourages that all datasets on which the
conclusions of the paper rely should be available to readers. We encourage authors to
ensure that their datasets are either deposited in publicly available repositories (where
available and appropriate) or presented in the main manuscript or additional supporting
files whenever possible. Please see Springer Nature’s information on recommended
repositories. Where a widely established research community expectation for data
archiving in public repositories exists, submission to a community-endorsed, public
repository is mandatory. A list of data where deposition is required, with the appropriate

repositories, can be found on the Editorial Policies Page.

Preparing your manuscript

The information below details the section headings that you should include in your

manuscript and what information should be within each section.

Title page

The title page should:

o present atitle that includes, if appropriate, the study design e.g.:

"A versus B in the treatment of C: a randomized controlled trial”, "X is a
risk factor for Y': a case control study", "What is the impact of factor X on

subject Y: A systematic review"

o or for non-clinical or non-research studies a description of what the article

reports
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o list the full names, institutional addresses and email addresses for all authors

o ifacollaboration group should be listed as an author, please list the Group
name as an author. If you would like the names of the individual members
of the Group to be searchable through their individual PubMed records,
please include this information in the “Acknowledgements” section in

accordance with the instructions below
 indicate the corresponding author

Abstract

The Abstract should not exceed 350 words. Please minimize the use of abbreviations and
do not cite references in the abstract. Reports of randomized controlled trials should
follow the CONSORT extension for abstracts. The abstract must include the following

separate sections:

e Background: the context and purpose of the study

o Methods: how the study was performed and statistical tests used
e Results: the main findings

o Conclusions: brief summary and potential implications

o Trial registration: If your article reports the results of a health care intervention on
human participants, it must be registered in an appropriate registry and the
registration number and date of registration should be in stated in this section. If
it was not registered prospectively (before enrollment of the first participant), you
should include the words 'retrospectively registered'. See our editorial policies for

more information on trial registration

Keywords

Three to ten keywords representing the main content of the article.

Background

The Background section should explain the background to the study, its aims, a summary

of the existing literature and why this study was necessary or its contribution to the field.
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Methods

The methods section should include:

o the aim, design and setting of the study
« the characteristics of participants or description of materials

o aclear description of all processes, interventions and comparisons. Generic drug
names should generally be used. When proprietary brands are used in research,

include the brand names in parentheses
« the type of statistical analysis used, including a power calculation if appropriate

Results

This should include the findings of the study including, if appropriate, results of statistical
analysis which must be included either in the text or as tables and figures.

Discussion

This section should discuss the implications of the findings in context of existing research
and highlight limitations of the study.

Conclusions

This should state clearly the main conclusions and provide an explanation of the
importance and relevance of the study reported.

List of abbreviations

If abbreviations are used in the text they should be defined in the text at first use, and a

list of abbreviations should be provided.

Declarations

All manuscripts must contain the following sections under the heading 'Declarations':

« Ethics approval and consent to participate
e Consent for publication

e Auvailability of data and material
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o Competing interests

e Funding

e Authors' contributions

e Acknowledgements

e Authors' information (optional)

Please see below for details on the information to be included in these sections. If any of
the sections are not relevant to your manuscript, please include the heading and write 'Not

applicable’ for that section.

Ethics approval and consent to participate

Manuscripts reporting studies involving human participants, human data or human tissue

must:

e include a statement on ethics approval and consent (even where the need for

approval was waived)

e include the name of the ethics committee that approved the study and the

committee’s reference number if appropriate

Studies involving animals must include a statement on ethics approval. If your manuscript
does not report on or involve the use of any animal or human data or tissue, please state

“Not applicable” in this section.

Consent for publication

If your manuscript contains any individual person’s data in any form (including any
individual details, images or videos), consent for publication must be obtained from that
person, or in the case of children, their parent or legal guardian. All presentations of case
reports must have consent for publication. You can use your institutional consent form or
our consent form if you prefer. You should not send the form to us on submission, but we
may request to see a copy at any stage (including after publication). If your manuscript
does not contain data from any individual person, please state “Not applicable” in this

section.

Availability of data and materials
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All manuscripts must include an ‘Availability of data and materials’ statement. Data
availability statements should include information on where data supporting the results
reported in the article can be found including, where applicable, hyperlinks to publicly
archived datasets analysed or generated during the study. By data we mean the minimal
dataset that would be necessary to interpret, replicate and build upon the findings reported
in the article. We recognise it is not always possible to share research data publicly, for
instance when individual privacy could be compromised, and in such instances data

availability should still be stated in the manuscript along with any conditions for access.

Data availability statements can take one of the following forms (or a combination of

more than one if required for multiple datasets):

o The datasets generated and/or analysed during the current study are available in
the [NAME] repository, [PERSISTENT WEB LINK TO DATASETS]

e The datasets used and/or analysed during the current study are available from the

corresponding author on reasonable request.

« All data generated or analysed during this study are included in this published

article [and its supplementary information files].

« The datasets generated and/or analysed during the current study are not publicly
available due [REASON WHY DATA ARE NOT PUBLIC] but are available

from the corresponding author on reasonable request.

« Data sharing is not applicable to this article as no datasets were generated or

analysed during the current study.

e The data that support the findings of this study are available from [third party
name] but restrictions apply to the availability of these data, which were used
under license for the current study, and so are not publicly available. Data are
however available from the authors upon reasonable request and with permission

of [third party name].

« Not applicable. If your manuscript does not contain any data, please state 'Not

applicable in this section.

More examples of template data availability statements, which include examples of

openly available and restricted access datasets, are available here.
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BioMed Central also requires that authors cite any publicly available data on which the
conclusions of the paper rely in the manuscript. Data citations should include a persistent
identifier (such as a DOI) and should ideally be included in the reference list. Citations
of datasets, when they appear in the reference list, should include the minimum
information recommended by DataCite and follow journal style. Dataset identifiers

including DOIs should be expressed as full URLs. For example:

Hao Z, AghaKouchak A, Nakhjiri N, Farahmand A. Global integrated drought monitoring
and prediction system (GIDMaPS) data sets. figshare.
2014. http://dx.doi.org/10.6084/m9.figshare.853801

With the corresponding text in the Availability of data and materials statement:

The datasets generated during and/or analysed during the current study are available in
the [NAME] repository, [PERSISTENT WEB LINK TO DATASETS]. [Reference number]
Competing interests

All financial and non-financial competing interests must be declared in this section.

Please use the authors initials to refer to each authors' competing interests in this section.

If you do not have any competing interests, please state "The authors declare that they

have no competing interests™ in this section.

Funding

All sources of funding for the research reported should be declared. The role of the
funding body in the design of the study and collection, analysis, and interpretation of data
and in writing the manuscript should be declared.

Authors' contributions

The individual contributions of authors to the manuscript should be specified in this

section. Guidance and criteria for authorship can be found in our editorial policies.
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Please use initials to refer to each author's contribution in this section, for example: "FC
analyzed and interpreted the patient data regarding the hematological disease and the
transplant. RH performed the histological examination of the kidney, and was a major
contributor in writing the manuscript. All authors read and approved the final

manuscript.”
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author(s). This may include details about the authors' qualifications, current positions they
hold at institutions or societies, or any other relevant background information. Please refer
to authors using their initials. Note this section should not be used to describe any

competing interests.

Endnotes

Endnotes should be designated within the text using a superscript lowercase letter and all
notes (along with their corresponding letter) should be included in the Endnotes section.
Please format this section in a paragraph rather than a list.

References

Examples of the Vancouver reference style are shown below.

Figures, tables and additional files

Submit your manuscript in Editorial Manager

Preparing main manuscript text

Quick points:

Use double line spacing

e Include line and page numbering

e Use Sl units: Please ensure that all special characters used are embedded in the
text, otherwise they will be lost during conversion to PDF

« Do not use page breaks in your manuscript

File formats
The following word processor file formats are acceptable for the main manuscript

document:

e Microsoft word (DOC, DOCX)
e Rich text format (RTF)
o TeX/LaTeX (use BioMed Central's TeX template)
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Please note: editable files are required for processing in production. If your manuscript
contains any non-editable files (such as PDFs) you will be required to re-submit an
editable file when you submit your revised manuscript, or after editorial acceptance in

case Nno revision is necessary.

Note that figures must be submitted as separate image files, not as part of the submitted

manuscript file. For more information, see Preparing figures below.

Additional information for TeX/LaTeX users

Please use BioMed Central's TeX template and BibTeX stylefile if you use TeX format.
Submit your references using either a bib or bbl file. When submitting TeX submissions,
please submit both your TeX file and your bib/bbl file as manuscript files. Please also
convert your TeX file into a PDF (please do not use a DIV file) and submit this PDF as a
supplementary file with the name 'Reference PDF'. This PDF will be used by our
production team as a reference point to check the layout of the article as the author
intended. Please also note that all figures must be coded at the end of the TeX file and not

inline.

The Editorial Manager system checks for any errors in the Tex files. If an error is present
then the system PDF will display LaTex code and highlight and explain the error in a

section beginning with an exclamation mark (!).

All relevant editable source files must be uploaded during the submission process. Failing

to submit these source files will cause unnecessary delays in the production process.

Style and language

For editors and reviewers to accurately assess the work presented in your manuscript you
need to ensure the English language is of sufficient quality to be understood. If you need

help with writing in English you should consider:

« Visiting the English language tutorial which covers the common mistakes when
writing in English.
« Asking a colleague who is a native English speaker to review your manuscript for

clarity.
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e Using a professional language editing service where editors will improve the
English to ensure that your meaning is clear and identify problems that require
your review. Two such services are provided by our affiliates Nature Research
Editing Service and American Journal Experts. BMC authors are entitled to a 10%
discount on their first submission to either of these services. To claim 10% off
English editing from Nature Research Editing Service, click here. To claim 10%

off American Journal Experts, click here.

Please note that the use of a language editing service is not a requirement for publication
in the journal and does not imply or guarantee that the article will be selected for peer

review or accepted.

Data and materials

For all journals, BioMed Central strongly encourages all datasets on which the
conclusions of the manuscript rely to be either deposited in publicly available repositories
(where available and appropriate) or presented in the main paper or additional supporting
files, in machine-readable format (such as spread sheets rather than PDFs) whenever

possible. Please see the list of recommended repositories in our editorial policies.

For some journals, deposition of the data on which the conclusions of the manuscript rely
is an absolute requirement. Please check the Instructions for Authors for the relevant

journal and article type for journal specific policies.

For all manuscripts, information about data availability should be detailed in an
‘Availability of data and materials’ section. For more information on the content of this
section, please see the Declarations section of the relevant journal’s Instruction for
Authors. For more information on BioMed Centrals policies on data availability, please

see our [editorial policies].

Formatting the 'Availability of data and materials' section of your manuscript

The following format for the 'Availability of data and materials section of your

manuscript should be used:
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"The dataset(s) supporting the conclusions of this article is(are) available in the
[repository name] repository, [unique persistent identifier and hyperlink to dataset(s) in
http:// format]."

The following format is required when data are included as additional files:

"The dataset(s) supporting the conclusions of this article is(are) included within the article
(and its additional file(s))."

BioMed Central endorses the Force 11 Data Citation Principles and requires that all
publicly available datasets be fully referenced in the reference list with an accession

number or unique identifier such as a DOI.

For databases, this section should state the web/ftp address at which the database is

available and any restrictions to its use by non-academics.

For software, this section should include:

o Project name: e.g. My bioinformatics project

e Project home page: e.g. http://sourceforge.net/projects/mged

o Archived version: DOI or unique identifier of archived software or code in
repository (e.g. enodo)

e Operating system(s): e.g. Platform independent

e Programming language: e.g. Java

o Other requirements: e.g. Java 1.3.1 or higher, Tomcat 4.0 or higher

e License: e.g. GNU GPL, FreeBSD etc.

e Any restrictions to use by non-academics: e.g. licence needed

Information on available repositories for other types of scientific data, including clinical

Preparing figure

When preparing figures, please follow the formatting instructions below.

» Figures should be provided as separate files, not embedded in the main manuscript
file.
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Each figure of a manuscript should be submitted as a single file that fits on a single
page in portrait format.

Tables should NOT be submitted as figures but should be included in the main
manuscript file.

Multi-panel figures (those with parts a, b, ¢, d etc.) should be submitted as a single
composite file that contains all parts of the figure.

Figures should be numbered in the order they are first mentioned in the text, and
uploaded in this order.

Figures should be uploaded in the correct orientation.

Figure titles (max 15 words) and legends (max 300 words) should be provided in
the main manuscript, not in the graphic file.

Figure keys should be incorporated into the graphic, not into the legend of the
figure.

Each figure should be closely cropped to minimize the amount of white space
surrounding the illustration. Cropping figures improves accuracy when placing
the figure in combination with other elements when the accepted manuscript is
prepared for publication on our site. For more information on individual figure
file formats, see our detailed instructions.

Individual figure files should not exceed 10 MB. If a suitable format is chosen,
this file size is adequate for extremely high quality figures.

Please note that it is the responsibility of the author(s) to obtain permission from
the copyright holder to reproduce figures (or tables) that have previously been
published elsewhere. In order for all figures to be open access, authors must have
permission from the rights holder if they wish to include images that have been
published elsewhere in non open access journals. Permission should be indicated

in the figure legend, and the original source included in the reference list.

Figure file types

We accept the following file formats for figures:

EPS (suitable for diagrams and/or images)
PDF (suitable for diagrams and/or images)

Microsoft Word (suitable for diagrams and/or images, figures must be a single

page)
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« PowerPoint (suitable for diagrams and/or images, figures must be a single page)
e TIFF (suitable for images)

» JPEG (suitable for photographic images, less suitable for graphical images)

e PNG (suitable for images)

o BMP (suitable for images)

e CDX (ChemDraw - suitable for molecular structures)

For information and suggestions of suitable file formats for specific figure types, please
see our author academy.
Figure size and resolution

Figures are resized during publication of the final full text and PDF versions to conform

to the BioMed Central standard dimensions, which are detailed below.

Figures on the web:

« width of 600 pixels (standard), 1200 pixels (high resolution).

Figures in the final PDF version:

o width of 85 mm for half page width figure
e width of 170 mm for full page width figure
e maximum height of 225 mm for figure and legend

« image resolution of approximately 300 dpi (dots per inch) at the final size

Figures should be designed such that all information, including text, is legible at these
dimensions. All lines should be wider than 0.25 pt when constrained to standard figure
widths. All fonts must be embedded.

Figure file compression

e Vector figures should if possible be submitted as PDF files, which are usually
more compact than EPS files.
e TIFF files should be saved with LZW compression, which is lossless (decreases

file size without decreasing quality) in order to minimize upload time.
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o JPEG files should be saved at maximum quality.
o Conversion of images between file types (especially lossy formats such as JPEG)

should be kept to a minimum to avoid degradation of quality.

Figure legends

Figure legends should be included after the reference list in the main manuscript text file
rather than being a part of the figure file. For each figure, the following information

should be provided:

o Figure number (in sequence, using Arabic numerals - i.e. Fig 1, 2, 3 etc.)
« Short title of figure in sentence case (maximum 15 words - required)

e Detailed legend (up to 300 words - optional)

E.g. Fig. 3 Liver smear from a 6-week-old embryo (CR length 12 mm). A remarkable
cluster of macrophages is seen among primitive erythroblasts (see also Fig. 4). A
granuloblast is present at the upper right. H & E, x1,150. (Scott 1974).

Preparing tables

When preparing tables, please follow the formatting instructions below.

o Tables should be numbered and cited in the text in sequence using Arabic
numerals (i.e. Table 1, Table 2 etc.).

o Tables less than one A4 or Letter page in length can be placed in the appropriate
location within the manuscript.

o Tables larger than one A4 or Letter page in length can be placed at the end of the
document text file. Please cite and indicate where the table should appear at the
relevant location in the text file so that the table can be added in the correct place
during production.

o Larger datasets, or tables too wide for A4 or Letter landscape page can be
uploaded as additional files. Please see [below] for more information.

o Tabular data provided as additional files can be uploaded as an Excel spreadsheet
(.xIs') or comma separated values (.csv). Please use the standard file extensions.

e Table titles (max 15 words) should be included above the table, and legends (max
300 words) should be included underneath the table.
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e Tables should not be embedded as figures or spreadsheet files, but should be
formatted using ‘Table object’ function in your word processing program.

o Color and shading may not be used. Parts of the table can be highlighted using
superscript, numbering, lettering, symbols or bold text, the meaning of which
should be explained in a table legend.

e Commas should not be used to indicate numerical values.

Preparing additional files
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All Additional files will be published along with the accepted article. Do not include files
such as patient consent forms, certificates of language editing, or revised versions of the
main manuscript document with tracked changes. Such files, if requested, should be sent
by email to the journal’s editorial email address, quoting the manuscript reference

number. Please do not send completed patient consent forms unless requested.

Results that would otherwise be indicated as "data not shown" should be included as
additional files. Since many web links and URLS rapidly become broken, BioMed Central
requires that supporting data are included as additional files, or deposited in a recognized
repository. Please do not link to data on a personal/departmental website. Do not include
any individual participant details. The maximum file size for additional files is 20 MB
each, and files will be virus-scanned on submission. Each additional file should be cited

in sequence within the main body of text.
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Figure 1 — Clinical pharmacist’s activities identified. (i) patient’s follow up record
update, (ii) patient’s follow up record update (iii) prescription evaluation, (iv) triage, (V)
clinical round, (vi) medical record evaluation, (vii) intervention, (viii) medical record
evolution, (ix) pharmacist record’s registration, (x) conciliation, (xi) validation, (xii)
discharge orientation, (xiii) consultancy, (xiv) pharmacovigilance (xv) others.
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Additional file 1. Chronoanalysis Chart

TASKS

FLAGS #

1. Patient's follow up record elaboration

0. Pharmacist record’s
reglstration

1. Proper medications

2. Patient’s follow up record update

10. Conciliation

2. Cystic Fibrosis or
Antiretroviral Therapy

3. Prescription evaluation

11. Validation

3. Antimicrobial Therapy

4. Tniage

12. Discharge orienfation

4. Coagulation risk

5. Clinical round

13. Consultancy

5. Oral Chemotherapy

14, Pharmacovigilance 6. Transplant
6. Medical record evaluation notification
7. Intervention 15. Others 1. ADE
8. Medical record evolution 8. Wamning Signaling
Medical Pharmacist Time Flag Flag Unit Team u_.w " Considerations
Record # Age name Dz | Task (sec) i - patient?
Yes | No Surgical Y N[ § [N
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Additional file 2 — Questionnaire Estructure.

Lean Healthcare -> a philosophy of continuous quality improvement and a set of Toyota
principles. Some tools used for Lean application are value stream map and accountability
matrix.
In health, efforts of the Lean philosophy should be focused on patient-centered care.
Our proposal with the Pharmacy Clinic was to carry out the following project to apply
Lean tools that could serve as a basis for a future scenario modeling to assess the capacity
of the clinical / surgical sector.
The idea of adding value to products and services is a key concept of Lean and should be
made from the point of view of customers. It is defined as anything the customer would
be willing to pay because it directly benefits him. That is:
What does the customer VALUATE in our process?
What activities will he really feel willing to reward us for?
In the case of Lean Healthcare, when we think of product / customer / final destination,
this is our "patient care". Everything that directly benefits those who are at the tip (patient,
care) adds value to it.
It is not trying to categorize what should or should not be done, because some activities
do not add value and MUST be done.
Thinking about a car industry, the logistics industry never adds value to the end customer,
but it's a necessary industry. Already the process of Welding, Turning, Assembly in the
manufacture of the car itself, is an activity that adds value because the customer wants to
pay for it.
All of the following activities are done and have their due importance, but please mark
with and X those that aggregate value or not add value.

Tasks Added value Non-added

value

1. Patient’s follow up record elaboration
1. Patient’s follow up record elaboration

3. Prescription evaluation
4. Triage
5.Clinical round
6. Medical record evaluation

7. Intervention
8. Medical record evolution

9. Pharmacist record’s registration

10. Conciliation
11. Validation
12. Discharge orientation

13. Consultancy
14. Pharmacovigilance notification
15. Others
15a. Others- administrative

15b. Others- research and education
15c. Others- traveling
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Appendix C — Value Strem Map

Patient’s list

Verify renal function
exams

Team inpatient?

Medical Records
Evaluation

Prescription

Evaluation

Inadequacy?

Yes

Intervention

|

Contact the doctor
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Pharmacist record's
registration

Verify the
intervention
adherence

Check serum level

v

Medical Record's
evolution

l

Pharmacist record's
registration

Yes
Medical Records N Prescription | Patient's follow up | 4
Evaluation Evaluation record ellaboration
Patient's follow
up record
update
pre-round
Anti >
atient/TEV risk?.
Medical Record's
Hydroxycoumarin Heparin evolution
Follow INR Yes Pharmacist record's
ic?
Prophylactic? Check platelets registration
* v
Medical Records
Evaluation Discharge
Check TPand KTTP [« orientation
v

Pharmacist record's
registration

v

Pharmacist record's
registration

Adverse drug
reaction?

Conciliation
Medical Record's Medical Record's
evolution evolution
Pharmacist record's Pharmacist record's
registration registration

Flag alert?

Uses TARV/FC?

Validation

Conciliation

l

Medical Record's
evolution

Yes

Discharge
orientation
needed?

Discharge
orientation

Patient’s discharge
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