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Abstract

This article’s purpose is to establish a diagnosis of hospital pharmacy drugs supply chain, by
proposing an optimization approach of the procurement process of drugs and medical
devices in order to cut the organizational costs, to increase the global efficiency and to assure
the best medical support to the patient. The principal contribution of this work consists in
the proposed approach to reorganize the reception, acquisition, storage and distribution
processes; a complex demarche that requires a process based approach to model the
pharmaceutical supply chain and to decide the circuit organization in order to guarantee the
drug’s availability and accessibility. This demarche consists of defining, sequencing and
mapping the processes in order to identity the system behavior and to determine the critical

points by deploying the business project management method.
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INTRODUCTION

Historically and nowadays, the public
hospital is still considered to be an
organization that has for mission the public
healthcare. Traditionally this implies that
financial performance and economic
profitability were merely secondary notions
thus no added value was searched via the
logistic process.

In Morocco, the global healthcare expenses
reached 6,2% of the national GDP, they
increased by 10,6% since 2006 (CNS,
2010).. La. The hospital pharmacy

contributes nearly for 15% of the hospital
budget (Di Martinelly C., A. Guinet, R. Riane,,
2005)? (DELOMENIE P. and YAHIEL M.,
1996)3.. The medical furniture expenses are
regrouped under the medical logistics
function and weight heavily on the
operations budget of the healthcare
institutions.

The (Chow, G., Heaver and Henriksson T. L.,
1994)* study estimates that the logistic
activities represent 46% of the hospitals’
operating budget. The (Landry, S. Diaz, A,
Estampe, D., Bourgeon, B., Constantin, A,
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Karolszyk, G. Marquot, ]J.F., Pedrini, S,
2001)> study estimates it to 30% for the
west European countries (France and
Netherlands). Landry and Ali (2001)
conclude that the logistics budget
represents a third of the hospital expenses.
This rate range joins other studies like
(Henning W.K, 1980)¢ ; (Kowalski, ],
1993)7; (Davis, R.N., 2004)8 who had
estimated those expenses as representing
25%.

Nowadays, hospitals need to satisfy quality
and care security constraints. By focusing
on the pharmaceutical products
management, the hospitals can come up
with solution to cut costs and increase their
usage value with healthcare service
improvement. The costs control of the
drugs acquirement can be optimized by
mutualizing the purchases and the logistics
problematics that had been neglected.
Actually, the hospital finds itself with non-
efficient storage of drugs and way more
perfectible transport devices between the
care units.

The healthcare sphere has placed the
medical supply chain reorganization and
optimization among its top priorities to
address. To do so, the healthcare
organizations must seek inspiration in the
industrial engineering sphere that has long
ago taken the same path of process
amelioration approaches. The purpose of
this article is modeling the hospital
pharmacy processes by using the BPM
model and by reconfiguring the optimized
chain.

PHARMACEUTICAL SUPPLY CHAIN: STATE OF
THE ART

The impact of the hospital supply chain on
the healthcare institutions is a complex
process characterized by various needs,
users, products and distribution channels;
its mission is to control and optimize the
physical, informational and financial flux
from the supplier to the patients; it's
needed for the products flux and numerous
hospital circuits management that are
essential to these healthcare institutions.

(Council of Supply Chain Management,
2010)° defines logistics as follows: the

process to program, implement and control
the procedures for the efficient shipping
and storage of goods including services and
information since their originating location
till their usage location in order to satisfy
the client’s requirement. This definition
includes incoming, outgoing, internal and
external movements.

Given the pharmaceutical and production
systems literatures (Arriudarre, Taillefer,
Riviere &Landi, 1998)10, (Chris Cairns,
2001)!1, (Agnes Madic., 2001)!2, (Héléne
Labrosse, 2006)13 (Yann Majchrzak &
Ghislaine Dervieux, 2006)!#4, (Saber Aloui,
2007)15, (Christine Di Martinelly, 2008)16
about the subject, the drug circuit is under
the pharmacist’s responsibility and has for
purpose to send the drugs to the patients or
care units. The hospital drugs circuits
englobe 3 stages: the prescription, the
dispensation and the administration
(BERETZ L., 2002)'7. This complex system
reinforces the criticality; in fact the default
in such process can generate negative
effects, in the extreme case, the patient
death.

The Procurement Function

The recent literature is optimistic regarding
the possibilities of generating some
financial savings from the logistic processes
amelioration even for the institutions that
had already developed such systems.

(Davis, R.N., 2004)8 announces that even
healthcare institutions which are related to
logistical groups, can cut their expenses,
regarding the internal procurement, up to
15% by controlling the internal processes.

At the hospital level, the procurement chain
is constituted of two flows: the drugs and
medical devices flow and the expired flow.
The direct logistic has two processes; the
procurement and the care units’ resupply
(preparation and shipping). The hospital
pharmacist has generally two types of
orders: ordinary ones (planned orders) and
random orders (emergency needs). The
opposite flow is constituted by the expired
drugs that are shipped back by the care
units to the hospital central pharmacy. The
transversal logistic consists of collecting,

Houda Biyout, Abdelmajid Elouadi and Hassan Mharzi (2018), Journal of Supply Chain and
Customer Relationship Management, DOI: 10.5171/2018.962304



3 Journal of Supply Chain and Customer Relationship Management

storing in specific areas and shipping the
expired products to the hospital docks.

The main actor of this supply chain is the
pharmacist. He has the knowledge required
to approve and reject prescriptions (as for

~
/ \
i i
1 1 % - -
1 1 (AN Llock Kecepetion
i i— '
i AN/
i i !
i i i, \
i i ! \
i i Vo i ),
i i Tl i /
{ i () L
\___ 74

example if there are incompatible drugs) he
manages the drug storage, examines the
new products and controls the procedure
and analyses objectively the needs of
procurement.
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Figure 1: Pharmacy procurement decisional chain

The illustrates  the

previous
decisional chain along all the stages of the
pharmacy procurement circuit from the
suppliers to the healthcare units.

figure

This scheme resumes the main stages that
are selection, acquisition and reception,
storage, storage management and
distribution. This circuit is linked to the
societal and economic issues, notoriously,
risks related to it and to direct and indirect
costs that it generates. There is a certain
progress margin in order to ameliorate it in
terms of quality, security and even in a
more economical plan. It’s the amelioration
of the hospital business processes.

The internal drug procurement process can
be described as follows: the drugs are
classified and stored in the stores at the
principal preparation facility of the
pharmacy. The hospital health care units
are replenished according to a calendar
traced by the pharmacy workers. Those
orders are being shipped to each care unit
by its own carrier. The pharmacy is also
delivering drugs specifically to some
patients whom prescriptions are sent to the
pharmacy by doctors to be prepared.

In this organization, the drugs are stored by
a distribution automate, and the
pharmacists make an inventory of the
existing drugs and resupply them if
necessary. The incompatibility of the
system displayed data and the identified
component displayed by the automate
distorts the inventory results and does not
allow a rapid and perfect identification of
the expired drugs. These dysfunctions can
stop the resupply process.

Each one of the various actors involved in
this process (doctors, nurses, pharmacists,
furnishers, aids, patients, etc.) have a point
of view, a responsibility level, and needs
that are related to the way of functioning
and to the organization of the institution,
thus making it more complex and impeding
the efficient work of the drugs and medical
devices circuit.

The procurement function SWOT diagnosis
of the pharmaceutical supply chain, which
is a strategical tool that permits to
distinguish the opportunities and threats
related to the external environment and the
strengths and weakness of its internal value
chain. This organization is the melting pot
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of various actors and is composed of therapeutical products whose complexity is

significant and diverse quantities of highly increasing.
Strengths Weaknesses
Technical and management Non adequate dimensions for the
expertise of the workers stores
Work safety policy Workers Substitution and
Existence of the resources and polyvalence management
Té infrastructures needed for the Data visibility
s conduct of the hospital Frequent out of supply
- pharmaceutical circuit No performance tracking nor
— (infrastructures, human resources, continued improvement
technological development and the High level of destructions
procurement process) No standard classification for drugs
Existence of consumption databases and medical devices
New organizational guide for the
hospital pharmacy since may 2013
Opportunities Threats
Conformity of the purchase Exclusive supplier pressures
procedures to the public call for Care unit demand for drugs and
tenders medical device pressure
No substitute for the procurement Out of supply due to administrative
— function and logistical issues
g Negotiation of the purchase Change and inflation rate pressure
e conditions  with  non-exclusive on the drugs and medical devices
5 suppliers prices
= The health ministry pressure over
the Medical devices expenses
Augmented capacity of the HER
and its impact on drugs and
medical devise utilization
Unpredictable increases of the
demand

Figure 2: Pharmaceutical supply chain procurement function SWOT analysis

The lean approach identifying the value chain permits us to represent the articulation between
the different care stages and optimize the transition points that are the riskiest, the numerous
transversal processes that can be easily apprehended and rationalized by mapping the value
chain. This approach permits us to decompartmentalize the care units by showing to each actor
his place in the pharmaceutical supply chain.
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Procurement Value Chain

Infrastructws of the HER ; Diraction, Instroctional polieizs , procursment service and administzation

Humen Rassourees

(Operations

(Outeoming logistics

Storage management application i g

Purchase : Call for tenders, administrative and finacial recount, contrat tracking

delivery of DM and drues

Main activities

Figure 3: Procurement function value chain

The medical center managers must face
more and more complex constraints. They
must find new solution to answer a
transforming and innovating environment.
They must also develop new management
decision making tools in order to pilot in a
more efficient way their establishments
that are under stricter budgetary pressures
(Marty, C., & Merlin, H., 2007)1°.

To determinate the methods that could be
applied to manage the pharmaceutical
chain, it's interesting to expose the
problematic in order to determine the
applicable methods. The health care sector
is service production oriented and it could
be profitable to establish an analogy with
the industrial sector that had already
pursued numerous studies in the same field.
Groot et al (1993) and (Flagle D. C., 2002)20
have considered the hospital as a
production  center, with  important
specifications, yet identical characteristics
(temporary deployment of rare resources
to satisfy a critical demand and partially
uncontrollable) in order to apply technics
originated from the industrial area
(Christine Di Martinelly, 2008)21,.

The core problem is the stakeholders
multiplicity, the administration board that

represents the funding source of the
hospital and needs to be ready to answer
the political and media pressures, the
managers that are responsible for the
hospital’s operations but are unable to
completely grasp the complex reality of the
clinical world, the doctors hold the true
clinical decision making power but
regarding their independent status, they
can easily search for a better environment
last but not least the nurses who know the
healthcare system better than anyone of the
above but had never had nor the knowledge
nor the power to manage it.

The process reorganization of the
healthcare chain is unavoidable. By doing
so, we are looking for the best performance
with the best costs regarding the technical,
economic and regulatory conditions to
dispense an optimal care to the patients.

THE MODEL DEMARCHE

The  pharmaceutical supply  chain
complexity is linked as already pointed to
the diversity of the stakeholders and the
transversal flux. The 6th figure shows for
each of the supply chain processes the
major managing preoccupations.
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It is important to understand those
mechanisms. The model approach is then
well suited and answers the issues of
representing, communicating and analyzing

permit us to better understand the
functioning of the system, the nature and
the logic behind the interactions between
the stakeholders about the actions and

the pharmaceutical supply chain. This will operations.
Performance
Processus 3 g
Client Coiits O pérationnelle

3 Satisfaction des
dients internes

Achat

Economies dégagées sur
les contrats signés

Coit pour les produits
sous contrat

Colt pour les produits
en achat direct (hors
stock)

y Exactitude des achats
effectues

Gestion des stocks 1 Rupture de stocks

Rotation des stocks
Exactitude des
inventaires

Coit de gestion
(réception, lancement
des commandes et
gestion des stocks)

y Miveau de service des
fournisseurs

» Respect des horaires de
mraison des fournisseurs

» Exactitudes des factures
» Révision des points de
commande

senice

Colt de production
(transformation)

Réapprovisionnement 3 Satisfaction des » Rotation des stocks 3 » Disponibilité des
dients internes I'unité de soins produits
» Coiit de gestion par » Temps de oycle
ligne de fournitures » Révision des quotas de
reapprovisionnees fournitures conservées
aux unités de soins
y Exactitude des
commandes livrées
Transformation 3 Miveau de y Colit des intrants » Temps de oycle

Figure 4: Pharmaceutical supply chain processes and stakeholders

As defined in the ISO 8402 and ISO 9004,
the process approach is a conglomeration of
inputs and outputs. Those resources can
include human factor, machines, techniques
and methods. This approach highlights the
final purpose of organizational activities,
define the contribution of each member in
reaching the goals of the organization,
attain customer satisfaction, interface
control, dysfunction sources and finally
ameliorate the organization performances.

The practice has shown that a transversal
process approach leads to a better grasp of
the activities and their interactions.
Resources combination deployed in each
stage of the process, their layout in a certain

environment, can be compulsory to the final
product quality. This study concentrates on
the medical devices and drugs procurement
process. The procurement and storage
management of this operational unit is
difficult because of the duality between the
abundance of products and suppliers, and
the user’s requirement and preferences.
This demarche requires to take into
consideration the external logistic network.
The final goal is to optimize the pharmacy
functioning, to dimension the storages, to
ameliorate the storage management and to
distribute efficiently pharmaceutical
products. In order to attain those purposes,
it's  necessary to understand the
ameliorable units functioning and the
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various stakeholders in the drugs
acquisition, storage and distribution
processes.

To model those processes, we've chosen the
business process management model. This
representation is suitable to give us a
standard understandable rating of all the
actors in the company. Based on an “action”
block chain simple logic describing the
organization processes and procedures, it
presents the advantage of incorporating a
large number of events (error, time, stops,
etc.) but also actors and data. This model
permits to identify the people, the
resources, the products, the actions, the
logic and the chronology of the actions. The

first step is to identify the system behavior,
the materials that have to be generated, the
actors and processes while taking into
account the information and legal
constraints, then to make detailed
description of the actor, materials and
processes, to give an explanation of the
activities of the model and after that a
representation of the process, the
dependencies between the activities and
finally to retrace the detailed information
and the physical flux.

Figure 7 retraces the process mapping of
the HER hospital pharmacy that allow us to
identify for each process the actors, the
activities (event or decisions) and the flux.

=

Cartographie des processus HER )

Direction CHIS
HER \___— Direction —
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FIGURE 5: Hospital Pharmacy Process Map

The BPM approach consists of computer
modeling the core processes of the
company in their human and material
aspects. This demarche purpose is to end
with a better global view of the core
processes of the system and their
interactions in order to be able to optimize
them, as far as possible, to maximize the
automation via core applications. This BPM

approach preconizes the use of an iterative
and incremental methodology that permits
frequent adjustments and by doing so
leading to a process amelioration

This mapping helped us build a BPM model
of the procurement process: preparation
and availability. It has for first function to
supply an understandable and standard
rating of all the actors of the enterprise.

Houda Biyout, Abdelmajid Elouadi and Hassan Mharzi (2018), Journal of Supply Chain and
Customer Relationship Management, DOI: 10.5171/2018.962304



Journal of Supply Chain and Customer Relationship Management 8

Based on the simple logic of “action” block
chain describing the processes and
procedures of any organization, it also helps
incorporating numerous events that
represent a significant number of different

A fareamee
59 dotatin
BrrwciET

prspaation ol me & disposibists
pedpasatrice e pharmade

signals (errors, time, halts) and also actors
and data.

e b varicn

sulwl das
marhv peoeplion 6
abikage:
1

FIGURE 6: BPM model of the preparation and availability process

This model shows the drugs flux through
various processes. This model permits to
emphasize the major activities that are
taking place in the drug circuit but also the
actors and their functions that have been
classified by pool (pharmacy, etc.) in order
to identify their action zone. In addition, the
BPM development identifies the key points
of our processes on two levels: events and
decisions to sort and classify them then to
study and understand the impact on the
activities, actors and the processes’
evolution rhythm.

CONCLUSION

Through this article, we have been able to
describe, by using a map, the
pharmaceutical products procurement and
distribution system, the actors of the
hospital pharmaceutical logistical circuit.
Then, we SWOT analyzed the system to

know its strengths, weaknesses,
opportunities and threats. Finally, we did
propose a BPM model to ameliorate the
drug and medical devices availability. This
study will lead us to position our point of
view over the various stakeholders, so as to
analyze, by immersion, the cultural,
organizational, technical, legal, regulatory
or financial dimensions that could permit us
to analyze the value chain map and then
identify the dysfunctions and wasted
products related to the processes, the roots
of the problems, and to operationally study
the drug distribution scenarios.
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