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Introduction

Before | even started thinking of an internship &swalready very curious about working in a develgpi
countrie. This part of my studies coming up madeagy to decide what | wanted to do with it.

Arranging it turned out not to be so hard. My lwehs that a friend of my studies, Niesanne ten Gatanged
an internship for herself in Uganda. She informedahout it and told me that a follow up by anotblearmacy
student might be wishful. Further conversationshviite Dutch coordinator of the project, Dr Ruttand the
Dutch organisation ‘Farmacie Mondiaal’ made myiinghip in Uganda definitive. Dr Rutten informedarsthe
project they had started project to establish aprder management program in the Pharmacy Departofiesit
Francis Hospital Nsambya in Uganda. It would fé&i& prescription recording and stock control. Helghis
project would be very welcome. Joining this projeets an opportunity for me to gain insight in phaceutical
care in an African hospital and getting experienicediorking on a project in a developing countrgating with
cultural, political and social differences.

The software system that was being implementedaled mSupply®, a global software system that was
produced for developing countries. The implemeoteit divided in 4 stages.

Stage 1 (nov-dec); computerization of drug manageraf the Stockroom.

Stage 2 (jan-feb); recording of supplies to wandg other departments.

Stage 3 (mar-april); recording of all dispensaayngactions to outpatients and external costumers.
Stage 4 (may); consolidation phase. Our concasmainly stage 2 and 3.

A few weeks later | received the pleasant messhge Itwould even get company on the project by iBma
Pans, a friend from studies who wanted to work @@raject in a developing country as well althougting a
pharmacist already. By the time we arrived in UgaMiesanne had stage 2 up and running. She treedfeer
work to us and we started continuing stage 1 aand2tried to get stage 3 running within a few weeks

In this report | will try to give a clear descripti of the work we performed at the St Francis Hajm Uganda.
Furthermore | will tell something about the hospitad Ugandan health system in general.
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1 St Francis Hospital Nsambya — a short description

St Francis Hospital Nsambya is a tertiary missigriaspital and contains 350 beds. It is situateampala,
Uganda. Irish missionary nuns managed the hospi¢ay efficiently) for more than 100 years. At thment
St. Francis Hospital Nsambya is a tertiary cardlifiadocated in Kampala, Uganda. It is a non-goveental
referral hospital owned by Kampala Catholic Arcludise, and managed by the Little Sisters of St.dsaof
Assisi.

The hospital offers medical residency programs laslone of the oldest Nursing and Midwifery fagdtin the
country. It offers specialist services in Surgéngernal Medicine, Paediatrics and Obstetrics agda®cology.
In addition there are specialised services in WyloEye care, Orthopaedics, Endocrinology, Endogcop
Larascopy, HIV/AIDS and Accident and Emergencyhds both General and Private patient facilities lzesl a
capacity of 360 beds. St. Francis Hospital Nsanttasgman average of 18,000 admissions every yeareaeiles
on average 200 outpatients everyday with 5500 eledis annually.

Part of the hospital is a recently built and exgghgharmacy and has carried out major repairs eftfidings
on top of expanding and revamping its private patiward and laboratory. For the past two years régh |
pharmacist supervised the pharmacy taking careeofvhole organization, including the computerizatio
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2 Project

The work in the pharmacy started with an introdurctgiven by Niesanne. She showed us around thdtélosp
and talked us into the work she had done. Sooadaime clear what was in there for us, we wouldyirg to
make a very big step for Ugandan standards. Compwteuld be introduced...

The relevance recording the medication suppliegatients and wards has become bigger and biggelatt
few years. The government demands data on the nfoyepitals spend. If they are not able to delibhat they
might not receive governmental money anymore. [euntiore it is important for the pharmacy to see Wwhic
medicines each ward has used and how much theydwstelt will even be possible then to give feedkban

the treatment and make agreements on that. Whee 8tas fully implemented as well it will be podsilio
guard the medicines each individual patient isgisisiwell.

So the goals of the computerization were the imgment of stock and inventory management, financial
management, purchasing and selling, and optimisatiche drug use of individual patients (contreidations,
dosage control, interactions etc.). The softwastesy that was being implemented is called mSuppéy@lpbal
software system developed for use in developingtcims. The implementation was divided in 4 stages.

Stage 1 (nov-dec); computerization of drug manageraf the Stockroom.

Stage 2 (jan-feb); recording of supplies to wandg other departments.

Stage 3 (march-april); recording of all dispengaapsactions to outpatients and external costumers
Stage 4 (may); consolidation phase.

Our concern was mainly proceeding stage 2, geliage 3 running and starting with stage 4 beforevmeld
leave. Stage 3 means that all the dispensary taoss to outpatients would have to be recorde@. rHtording
could take place using the computer program we vaéneady using to manage the stocks and recortieg t
supplies to the wards, mSupply®. The former hadbeade possible by Niesanne.

Stage 3 meant creating the conditions in the phayrtmuse the computers in de dispensary, traitfiegstaff,
supervising the recordings and checking the wapplges started in stage 2. Another goal was todstatise
management reports and purchase orders. These getting more important. The hospital management,
government and the wards themselves could by tkeegiien a clear report on the drug use, their caststhe
changes made over time in the prescribing behavidllirthis was combined with checking and when reskd
intervening the drug supply to the outpatients.

Furthermore we would take part in the daily adtbdgtof a pharmacist in the pharmacy:
Supervision dispensary
Dispensing
Ward rounds
Observation and if needed optimisation of a topic
Stock and inventory management
CME
Procurement safety policy
Visitation of other hospitals e.g. Governmental gpridate

Every day planning
8:00 — 10:00 discussing subjects with the staffruheeded
studying a subject that needs extra attention
10:00 - 11:00  checking ward supplies (ward boxes)
11:00 - 14:00  phase 2/ supervision dispensaryk wo the subject of extra attention.
15:00 - 17:00  supervision dispensary / ... miscetlasesubjects ...
17:00 - 18:00  checking phase 2 data input
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3  General health aspects in Uganda

Most common diseases in Uganda

The leading causes of morbidity and mortality inadda are mainly communicable diseases. Perinathl an
maternal conditions (20.4%), malaria (15.4%), acloiger respiratory tract infections (10.5%), HIVI2$
(9.1%) and diarrhoea (8.4%) together account for over @%e total disease burden [1]. The common non-
communicable diseases include hypertension, diabatel cancer, mental illness, chronic and degewerat
disorders and cardiovascular diseases [1].

Basic indicators [1]:

POPULATION ESTIMATES 1993 2002

Total population {00) 25827

Annual growth rate (%) 31

[epandency rafio (per 100) 106 111

Percentage of population aged 60+ years 41 39

Total Fertility rate 71 71

LIFE EXPECTANCY AT EIRTH fyears) Bath saxas Malaz Famaks
2003 48 a7 50
lncertainty 3B - 58 43 - 53 44 - 55
PROBABILITY OF C¥ING (per 10000 Bath saas Maks Famaks

Under ane § years (under& martdity rate”]
2003 140 145 133
Uncertainty 113 - 167 133 - 180 121 - 146

Between ages 15 and 60 years (adult mortality rata)
2003 633 459
Uncertainty 412 - 6B2 347 - OB

“ B auplanalony notes for 2ources and methods
" Under-fiwe moridity mte is the probabiiy fsxpressed as per 1000 ve birthe) of a child bamin a specilic year dying betore reaching fwe years of ags, if subjectsd o curment ags -specific
mortality res

Uganda highlights

HIV/AIDS incidence declined greatly since 90’s ABC campaign: Abstain, Be faithful or use Condo{ttss
programme is stopped because of temporary finansirgpension). At the moment lots of well-organised
programmes are offered both supported by governmedtinternational aid organisations. Unfortunatahjy
aimed at a small selection of patients, who alrdzaye developed an AIDS-syndrome. As a result isf\tary
comprehensive national HIV/AIDS response over thet plecade, significant achievement has been nmade i
reducing the magnitude of HIV infection in Ugandani 18.0% in 1992 to an estimated 7.0% in 2005 [2].

There is very rarely anti-cancer treatment avadlahl Uganda. Oncology is centralised in only 2 litadp in
Uganda.

Ugandan hospital policies are mostly based on tigandan Clinical Guidelines (UCG) or when there is
discrepancy, on World Health Organisation (WHO)dglines.
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Types of hospital

In general there are three different kinds of hadgi

Governmental hospital

Theoretically all necessary general health cafeeis of charge (government covers the costs byidisbgy the
hospital). Expensive and specialised treatmentsiaravailable or, when available, not free of gearAll drugs
that or on the “Essential Drug List” set up by WWélO are free of charge.

Missionary hospital

Non-profit, the patient needs to pay for all metliaetivities. Often there is a division of privad&d general
wards. The medical activities at the private waads more expensive, but at the same time theremare
possibilities and extra care can be given. Somgraromes are subsidised by the government.

Private clinic

The patient pays for all medical activities, thestsoare higher than in the other hospitals. Highlitjumedical
facilities and treatments are available, althoung is virtually exclusively limited to Kampala.

There is no medical insurance policy in Ugandaa imissionary hospital or a private clinic, the gatipays the
costs of all medical activities, or a company ceuiie costs of an employee. Some drugs are frekavfe, this
means the costs are covered by the government fardéign countries. Pharmaceutical industries dleged to
supply certain expensive HIV-drugs for free to deping countries.

National Drug Authority (NDA)

Analyses for drug approvals are only done for amdlarial, anti-TB and anti-HIV drugs. The remaindérthe
available drug safety data and drug approvals arglynpost-market and when possible based on FDBAMr
European Drug Authority reports. The NDA is also@erned with GMP and GLP approvals of production
companies.

There are, besides some small companies, two majgrsuppliers in the country:

Joint Medical Stores (JMS) - non-profit - best &te@o deliverance possibilities

National Medical Stores (NMS) - run by governmelittle stock - possibility of deliverance

Indian drug suppliers are growing in the marketiDthere are at least 4 people from separate coiepa
walking into the pharmacy trying to sell there dsu§tephen, the Irish pharmacist, wrote a policyttiem. He
included the demand to show the evidence of thdyats first, after that a conversation is possiblganda also
knows three Medicines Information Centres in Ugamdast important ones are of the Makarere Universiid
an Aids Medicines Information Centre in Kampala.

Pharmacy in general

A graduated pharmacist needs to be registeredeaPlfarmaceutical Society of Uganda to work as entied
pharmacist. In Uganda there are approximately 2@0rpacists registered. A community pharmacy neediet
supervised by a licensed pharmacist. A pharmagiapproved to supervise a maximum of two pharmadies
pharmacist is statutory required to be presentdfdfo in the pharmacy. There is a distinction in Oa
prescription drugs — a prescription is needed ttaioba non-OTC drug. In theory a hospital pharmacy
obligatory supervised by a licensed pharmacist. Gb@munity pharmacies are mainly situated in the<i
(Kampala several, Mbarara 1 or 2, Jinja 2 and Kgbal

Patients are receiving their medicines (free ofrgipby the system of medical centres (level oalapuncils)
and at the OPD’s of hospitals. Because of the usudlof stocks” people have to rely on the infotreactor.
Everywhere in the country you'll find drug shops tay unqualified staff.

In theory the pharmacy laws in Uganda are basedJ#hlaws and are well organised. In practice becaoge
corruption and lack of inspection this isn’t thesea Even drugs that are provided by the governrfrearmnally
free of charge) aren't available because of thislygem.
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4 Processes in Pharmacy department of Nsambya Hotgdi

Pharmacy department scheme

- JMS
- NMS
- ...etc...

1
Drua deliverv

l - Accounts

- Matron’s office

Stock supply - O. Theatre
Room - Nsambya Clinic's e.g. :
- Eye Clinic
| | - Antenatal Clinic
supply
supply - Pediatric Clinic
N i
Hospital wards e.g.:
Dispensary - StTheresa
CSSD
- StAnnes
- Etc....
\/

out-patients

In-patients receiving
drugs that differ from the
standard ward stock

Staff
Head of the department, registered pharmacist witB.Ph. qualification, is now on leave for a
pharmacology course at the University. An Irishrpiecist is temporarily supervising the department f
a 2-year period.
Three pharmaceutical technicians (have finishectheation of 2 years in Nairobi, Kenya)
Five ladies form the dispensary staff (most of thee a nursing background)
A stock manager who is also concerned with dispensi
Four CSSD workers
Two employees that are mainly helping in the stochr.
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Dispensary
The Dispensary supplies products to outpatientspited wards and to some clinics nearby. Oxygerplsuip
wards and purchase of oxygen is also concern gfltaemacy.

Out patients

The patient receives a prescription from the doabthe Out Patients Department. Before gettiegditugs, the
patient needs to pay the receipt (consultationgsiretc.) to a cashier (accounts). There are difteplaces
where cashiers are situated in the hospital. Th&’ARfor example, are being paid at accounts. Tashier
discusses on price with the patient and when nacgessakes modifications to drug amounts so theepatian
afford. The cashier uses an accountancy softwastersy (Past€)) to do the transactions. This system has a
network extension at the different places in hes@nhd printed out in duplicate on an invoice. Pagient pays
cash (only possibility). The duplicate of the ira®iis attached to the prescription. The originakésit to
accounts and filed.

With the receipt and the prescription the patianrt collect their drugs at the Pharmacy. Withoutesgription,
drugs are not supplied from this department. TharfAhcy is mostly a dispensary. Because there Isankup
of a pharmaceutical software system, few interemstiare made. Checking the prescriptions is veityréa
sensitive. Only the cash medicines are double-awkdtly another staff member of the pharmacy. Theneoi
registration of drug-use of individual patients.eTprescription is not filed but is returned to thetient as a
proof of payment. Full responsibility is given teetpatient for their own medical history data, andddition for
their own safety. Sometimes a company or institupays the medical expenses for the patient. Teegive a
printout in another color from the cashier and @b pay cash. They carry the original form with thetme
duplicate is retained in the pharmacy and sent¢ounts and filed there.

Comment on the situation of the cashiers at diffeptaces in the hospital is that the patient needsiove from
counter to counter, which is very time-consuming aot of good service for the patient. If the castmade a
mistake, dispensary staff needs to send them baitle tcashier. To prevent lots of irritation andgain time it
would be better to centralize drug transactionghia pharmacy. The problem is that the computerssyigon’t
match and it would take a lot of effort and somsteto merge them.

In patients

The medical and personal information of the patiarito is admitted, is registered in a patient-chéinere is a
drug-chart (medication intake scheme) but the sehémnot very clear, and the registration isn’'t éon
accurately. The supervising pharmacist from Irelandiorking on a new layout for the drug-chartofgimise
accuracy. On discharge the patient needs to paglifonedical activities and drugs that are usethatcashier,
the drugs that need to be continued are on théalige form. The further procedure for collectingséh drugs is
equal to the outpatient procedure.

Wards

Ward supplies are done from the CSSD (Central Boluupply Department). The ward has its own staick
frequently used drugs. Every morning an order bghiplicate forms) and a ward box are handed tcO88D
of the pharmacy’s dispensary department. The CS8iDfdls the boxes and marks the items they hesgeied
on the order form. A nurse collects the box togethigh the order form. The duplicate is discardé¢hen a
patient needs a drug that isn't in the generalkstd¢he ward, the nurse takes the patient-chartee Pharmacy
Dispensary and collects the medication. This isrttwst important opportunity to detect misuse of izetibn.
The patient-chart usually contains the medicabhysand detailed medical information of the patient

The CSSD staff also supplies IV infusions to thedsaTo prevent theft the empties are collected dmtked
by the CSSD staff. The amount of the infusions #ratbeing issued is registered in a recording book
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Wards in St Francis Hospital
Caesarean ward Mater Dei
Female medical St Anne
Female surgical St Elizabeth
Labour ward Mater Dei
Male medical St Gonzaga
Male surgical St Patrick
Neonatal St Camillus
Paediatrics St Theresa
Private Maternity Our Lady of Fatima
General private Our Lady of Fatima

In this hospital a patient needs to pay for all maldactivities and drugs.
There are two exceptions:

1. antimalarials provided by the government
CO-ARTEM® (arthemether/lumefantrine)
Recently the first choice anti-malarial in Uganda
Chloroquine
Fanzidar (sulfadoxin/pyrimethamine)

2. HIV related treatments provided by government and funding for example:
Global fund: certain selected antiretrovirals (ARV
George Bush fund: selection of ARV’s
Selection of ARV’s
Tuberculosis (TB) drugs (60% TB patients are Hifected)
Pneumocystis Carinii-Pneumonia PCP prophylaxis-trimoxazole

These funds are providing well-organized prograanscertain selected patients. Unfortunately justrell part
of the patients that need support are selectedseTheograms are working independently from the itelspnd
the pharmacy department. In general the pharmdgydeals with ARV'’s for the private wards.

Drug Price system (managed by accounts)

Adding a mark up to the purchase price makes umgeirices of the drugs. This mark up differs patient:
General patients: 50% mark up
Private patients: extra mark up of 33% on the tptile for general patients

There is a maximal mark up (ceiling) fixed thaffeli§ for e.g. syrups, injectables and tablets. @hisunt is the
same for both general and private patients.

1C
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5 Experiences

I have taken part in all procedures that are talpdsce in the pharmacy. At times | worked in theeisary,
doing checking on the prescription and the outggirgducts, | also did some dispensing myself. Mdmthe
beginning it was very useful to get to know the thaygs work in the pharmacy. Checking the presims and
the patient files was really great, first | feltiguncomfortable with it. The staff just gives yobunch of papers
with the medical specs on it, ‘do your thing’. Wheyot used to the way the doctors write the infation, |
could really intervene and even gave some calleegavards. Before | made my first call, the pharynstaff
prepared me with some background on the hierarthg.doctors are like god and all the other hosystalf
work for them and are not allowed to discuss aslenithey have made. Useful info.

Medicine, and thereby also pharmacy, in Africa ediéf a lot from European medicine. Some of the most
important examples | noticed are given below:
Because of a number of reasons there is a lot bhf-@atimicrobial prescription. One of the reasorss i
because of expenses and facilities patients arallyswieated on the basis of clinical diagnosis.oftrer
reason is the fear for bacterial resistance.

Major drug use is anti-malarial, anti-infective, @IV and anti-TB. In this hospital also
antihypertensives are prescribed quite frequentlggroid persons are having a two times higher gtk
having high blood pressure (BP) than Caucasiane BR-target-value for treatment is different from
Europe, namely 130/80. Diuretics and Calcium antasgts are more effective in lowering BP than béta-
blockers and ACE-inhibitors.

Most tablets (some are packed in blisters) areestan bulk containers of approximately 1000 tablets
Tablets are dispensed to patients in paper envelopaper envelopes are chosen because of cost
reasons. To save time tablets (drug regimes) thaipeescribed frequently are pre-packed in papegda

In this way of working | have two concerns;

1. Quality of the medicine in bulk containers may dffected after opening and closing multiple
times. Attention to expiration dates is needed tf@ following drugs; antibiotics, heart pills,
seizure medication, asthma medication and partitylk@tracycline (degrade in toxic products).

2. Dispensing in paper envelopes also affects thdygt, because air and moist can pass through the
material. A maximum of 30 days treatment shoulddresidered.

All medicine labels are hand-written and dosageriurgions are in a numerical form, for example, 2I'x At
first | was concerned that this would be confusing most patients are illiterate, or do not haveéharough
command of the English language, and this is tlsesaway to communicate dosage instructions.

11
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6 Implementation of mSupply®

Goals of the computerisation:

Goals of the computerisation are improvement dfclstand inventory management, financial management,
purchasing and selling and optimisation of the drsg of individual patients (contra-indicationssalge control,
interactions etc.).

Description of mSupply®:

MSupply® is a Global Software system that is sgéciaroduced for developing countries. It is a leost-
system that is able to support a complete pharreanyice. It is customised in windows and protecgdinst
violation by unauthorised users. It can also beldse management of medical supplies, e.g. sundfiesre are
not many users yet, which means that there are maoxs in the program that only come up when m8@pfs
being used. Therefore it was relatively cheap toy bt De website voor meer informatie is
http://www.msupply.org.nz/index.html

The following functions are among the possibilitiegenerate:
Procurement and purchasing of drugs; quotationdbeaasked, quotations can be converted to actions
Physical receipt of drugs: at receipt all drugd(aredical supplies) are entered into the systemaddeéd
to the administrative stock; the cost price pet isnautomatically calculated
Issuing and dispensing of drugs to wards and tivithaal patients: each single transaction is reedrih
the system, can be printed as an invoice and asayaltracked back to time and date, to customer, to
payment as well as to the individual staff who &$or dispensed
Interaction data can be pre-entered to providetyafedrug use of the individual patient. A warning
signal can be automatically generated when cautjomambinations are recorded in the system’s
dispensing-mode.
Keeping stock and planning purchases on the bdsisistorical drug use data; as such it helps in
preventing out of stocks and expires.
Producing a large number of predefined managememorts; besides that an extensive query-option
facilitates on-demand special reports

Implementation scheme:

The implementation is divided in 4 stages, a metaited prescription is given at supplement (pagé) X
Stage 1 (Nov-Dec); computerisation of drug managerokthe Stockroom.

Stage 2 (Jan-Feb); Recording of supplies to wamdsotéher departments.

Stage 3 (March-April); recording of all dispenstignsactions to outpatients and external customers.
Stage 4 (May); consolidation phase.

Situation early January 2006
This describes the situation Niesanne when Niesatamged the project.

Stock and inventory management

Procurement of drugs is controlled by accounts,sitats are made by accounts mainly based on al@ilab
money. The drugs that are taken into stock wereagech by BIN cards till December 2005. mSupply® took
over the stock management. To be able to truly denwem the computerized management the amountstoeed
be put in the computer perfectly. This hasn't bpessible yet.

Though the computer could be used for managingstieks manually and training the staff to get moitwith
the use of computers and the program.

The two major drug suppliers of the pharmacy ar&Jid NMS. JMS is the main (and preferred) vendor f
essential drugs. When ltems are required urgemtlgre unavailable from JMS or NMS, and some itenes a
cheaper at another vendor, they are purchased dtber vendors. Sometimes when the urge is high, eézen
necessary to purchase an item at a local, mokedfrnes more expensive, community pharmacy.

12



Computerization of the St Francis Hospital Pharnfaept, Kampala, Uganda Robert Flint

Because of the unreliable approval policy of theA\Ehe following new procurement policy was intraed.

Drugs that are already stocked in the pharmacy
Selected items will be required to have safety datafile. Suppliers of these products should suphly
following:
Certificate of analysis: If NDA do not supply thfeen the company must show an in-house certificate.
Quality Assurance: If the NDA is relying on the apyal of the product in another country then a copy
this data must be available e.g. FDA, MCA.
Regulatory confirmation of Good Manufacturing Piee{ GMP).
If there are numerous suppliers of one product thelrction of a product will depend first on theaiéable
safety data and then finally on cost considerations

New products

Determining the assortment of products is only I[pazontrolled by the pharmacy. Accounts and the icad
superintended are taking the decisions. If a dastonterested in a product, then they can talkedliy to the
pharmacist and request the product to be considergalrchasing. An out-of-stock frequency shedt also be
kept at the pharmacy. The hospital formulary idrieted by a number of factors and therefore a meast exist
for a new product before it is purchased. This ne#lddepend on the various requirements of ho§pisdients
and not just on prescribing patterns. If a prodsi¢d be considered there must be no comparabtiuptalready
stocked. If a product is to replace an existingnitdhen the supplier must produce evidence of itesarity.
This evidence should be articles from publishedit@ple medical journals. After a product is deerseitiable
then it will be put forward to the purchasing cortte@. The possible surplus value of the produat,tha reason
to include it in the assortment is discussed. ffraped then the product procurement will move t® safety
stage as mentioned above i.e. safety data preséitezlighout all these stages the cost-issue wittldnsidered.

Pharmacy proposes accounts on drug purchase dpatlie of a subjective judgment. Min max stock-kegpi
and VEN (Vital, Essential, Non-essential), safetyl atock-analysis is only based on stock recordingthe
Stockroom on bin-cards (drug use data are notableil.

The stock manager physically receives the drugreledis, compares the delivery with the packing alipl put
the products on place in the Stockroom. In the mplaay (Stockroom, Dispensary) they are working atiogrto
the FIFO (first in first out) principle. ARV’s expsive drugs and class A drugs are locked. The iemmgntered
on bin-cards. The invoice is put forward to acceurtccounts handle the bill and enter the drugeived in
their system.

Pharmacy transfers drugs from the stockroom toedisary, matron’s office, theatre (surgery) and Beppome
clinics (e.g. eye clinic, paediatric clinic and ematal clinic) nearby. The transfers are recordedutgoing stock
on the bin cards. Since November 2005 the Stockageinhas made a start with the registration ofethes
transfers in the mSupply® software system. Exceptthiis registration there is no registration ofy afrug
supplies.

There is no closed stock-system in the pharmacg. bih-card only shows the in-out movement from the
stockroom. The transfers from the dispensary aedGBSD are not recorded. As dispensing and issirings

are not recorded, these two departments of therphay are a logistic black box. This is one of thasons of
former incompetent financial pharmacy managemeetaBse of this former incompetent management,diain
management is now controlled by accounts. Decisemes mostly based on available money. Theoretically
accounts should be able to produce data aboutdte stock in the pharmacy, because it recordsedkipts of
drugs and dispensing to patients in the Pastel®oaots system. However issues to wards and other
departments of the hospital are not recorded wipcévents data to be complete. When mSupply® ig full
implemented and all issues from and to the pharnaseyrecorded, it is a useful tool to improve thepnacy
management. In the future it could be an optiorrdplace Pastel® concerning the pharmacy-transaction
Because of mSupply® (available data), in futuresiglens can not only be based on available moneyalso

on pharmaceutical grounds.
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Situation end of February 2006:
This time describes the situation Niesanne traresfiethe project to us. So for her this was themadk and for
us it meant the starting point.

Stage 1
Computerisation of drug management of the stockroom

A Stockroom database has been produced. Since Nere@005 the stockroom manager has successfully
recorded all transfers from and to the Stockroonthim mSupply® software system. Dispensary (as agll
matron’s office, accounts and the clinics) is teelahs a customer. Single user version (mSupply®skssral
user version licences) is used and the registratiatone on one computer. At this point purchaskers are
compiled manually and by mSupply® to compare thi.d@here are still some unclassified different¢es aire
needed to be worked out. To produce a purchase ordaSupply® for this pharmacy department somesedi
need to be made after compiling the general puecheder. The Irish pharmacist at that time wasnoiging the
compilation of the purchase orders in mSupply®.this stage some limited management reports could be
produced. | have made a start with exploring thesjtdlities in mSupply®. A report of this short degation is
given in the Supplements (page VII)

Stage 2
Recording of supplies to wards and other departsnent

During this internship stage 2 was my concern. thag stage the dispensary stock will have to bebledato

issue separately from the store stock. This is daitte an artifice, by creating and working in a togte of the
existing stockroom database. After duplication Veleped and optimised the dispensary databaseraimd

the CSSD staff. After a few-weeks training | sufsad the recordings and checked the ward supflie&eep
the stock “updated” importation of the transfersnir stockroom to dispensary are done directly affber
physical transfer (twice a week). After nearly tmonths of recording it is possible to standardismagement
reports. At this stage | have made a start in ekpglothe possibilities in mSupply®. See the repaortthe

Supplement (page VII). Single user version is g8kd in this stage.

Majority of the CSSD staff had never used a compimeheir life before. For this reason trainingrédatively
time-consuming and close supervision of the reogslis needed for an extended time-period. To p®dgh
quality management reports a person with compukpergeence, needs to spent at least one full week in
exploring the possibilities.

Transaction survey

During a one-week period a transaction survey isgodone in the dispensary, to estimate how manypcers
will be needed in the pharmacy to cope with stagksBensary data input. The survey is secondavilgite us
an idea of the proportion that is currently beiagen by just one cashier in the pharmacy. If thapertion is
high then we can be confident that 2 or maybe 3peers in pharmacy will be sufficient to centralaedrug
transactions in the pharmacy. The makers of mS@pplyll give us some background advice from their
previous experience on nhumber of computers needed.

To obtain the most reliable data, a transactionveyr should take place for minimally 2 weeks. Bseaf the
opening hours, and other responsibilities, it igpdssible for me to do the whole survey. So thé aiso had to
fill in the tag forms. We didn’t want their normabork to suffer from this extra assignment. To kiéepstaff
accurate in their work we decided to do the surfeeyonly one week.

At this stage one idea is that a cashier situateétlé pharmacy will be doing all drug transactionfuture. Lots
of patient/staff irritation because of moving fraounter to counter can be avoided. When stage (léary
data input is working, drug use safety will be mopgtimal and therefore probably more interventianl be

made. So in this stage it is even more necessamsmivalise all drug transactions in the pharmacy.

The initial idea of replacing Pastel® concerningetpharmacy-transactions (read Supplement startimgpage
XVI) and to centralise these transactions in thearptacy (using mSupply®) has been postponed. An
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intermediate phase has been proposed, still camingl all drug money-transactions in the pharmaayt b
keeping on using both Pastel® (for money transasli@nd mSupply®.

Merging Pastel® into mSupply® at this stage is aooption because of the following reasons:

1. mSupply® is not able to work with the rather ptioated pricing system of different categories of
patients and drugs, that is used in this hospéadplution needs to be found for this problem.

2. The cashiers needs to be trained on mSuppliieodispensing staff needs to be trained on doingemo
transactions.

Disadvantage of the first option is that clinicalegies will need to be printed out for the dispagsstaff to

make the decision to dispense, the disadvantateafycle from moving to different counters wilysan issue.

Disadvantage of the second option means extra wadklon dispensary staff, who are already overloaded

during certain times of the day. Moreover hospitenagement will not support the idea of dispensaaff

handling cash.

Training of staff for both options is very time-saming. At present we don't have the time or peopteying

out the training!!!

According to the transaction survey the cashiaraggd in the pharmacy already does approximatefo ©d all

drug money-transactions. Centralizing all drug mpeansactions (still using Pastel®) wouldn't be afbig

difference. One computer and cash facility in tharmacy should be sufficient. This is possibleatwycout.

Situation from end of February till end of April

Niesanne got stage 2 running. The next step favardd be continue what is already achieved and stage 3:
recording of all dispensary transactions to ougpdasi and external customers. In order to get thenee steps
had to be taken:

Get all 3 computers running ok in the pharmacy

Create a network between the 3 computers ipliaemacy

Get the network version of mSupply running prgpe

Find out how to get the reports on purchasedsapglied drugs

Communicate with the technicians on the softviratéepal to get mSupply running

Put the most important interactions into mSupply

Train the staff in general on the goal of corepigation

Write lots of manuals on how to use the compaitel mSupply

Adjust the work spot, like arrange a new deskesy UPS, etc

Solve a lot of technical problems, mainly vilte computers

Train the staff how to use a computer

Train the staff how to use mSupply

Give feedback individually

Train certain people of the staff to coordirtate project

© o N oA~ wWN R
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There were some things that were going on the wiimoke like:
solve all errors and problems with the computedstae network,
communicate daily by email with the makers of thegpam on errors that occurred, insufficient
description in the manual how to do things, etc
train the staff again and again telling the sarogysiver and over again
try to deal with the powercuts the best (24 hounsfalowed by 24 hours off, though there was an
aggregate there wasn't always fuel)
making rota’s so all the staff will get some roetin
Checking the staff on the way they do it and geedback, very time consuming

At the end of April most of the staff were ableuse the computer correctly. But they all neede@siigion and
somebody around to rely on for questions. Theilisb&snot good enough to run the project alonehadigh
some would really want to.
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mSupply® is a quite new program with lots of errarsl bad commands to work out by the makers. Tiseae
lot of optimization needed for the program to ballyefriendly for its inexperienced users. With@permanent
supervision this will collapse within weeks. Andvbuld not blame them on the computer part, but lildi@n

another part. For some reason the Ugandan peopl&lwoefer a foreign person to come over and suiper
project, pharmacy of company in stead of tryingr&in their selves to do it. As if they are tooylaZhis is really
demotivating, putting a lot of effort in somethikgowing that it will collapse when you are leaviiut this is

the way it works in the whole country, unfortungtel

We tried to make a start with stage 4 as well dudor final 2 weeks. This meant that we were trajrthe staff
to supervise and coordinate the project as wedledimed to work a bit, but it was clear from thgifb@ng that it
would not last long after our departure.

Manuals

In order to make sure the staff could also workhwlite computer and mSupply, we wrote many man&alsus
it sounds so easy to take certain steps while usiegmputer, but they hadn't touched a mouse egtoréd.
Some of our manuals are attached in the Annex.

Other activities
Apart from activities that were directly relatedtte implementation of mSupply, there were lotetbier things
to do. Some of those were:
| placed signs to keep the stockroom doors cloSkdre already is a big problem with powersupplyd an
the air-conditioning takes a lot of energy!
| took over one lecture for the nurses on antibgo#ind diabetes.
| helped in the daily processes when necessary.

Remarks on mSupply

During the project | worked a lot with mSupply,stirgetting to know the program and then sendingestipns
to the technicians in Nepal. mSupply is a new @ogwith only 4 users worldwide (of course all irvel®ping
countries). Therefore we walked into many many faois, errors, unpractical ways to do things andpdsr
bugs.

Back in The Netherlands | gave a presentation tocoleague students at the university. They welevexly
enthusiastic. | attached it in a Annex 2.
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7 Remaining Topics

Continuing Medical Education

Once a week there is a CME-meeting in the hospithldoctors and medical interns join this meetemyd the
pharmacist is also present. During this meetingesgntation about a medical subject is given by anthe
doctors or by the pharmacist. Sometimes a guesigxXample a Drug Company or another medical worler,
presenting. | joined 2 CME meetings during my stajdsambya hospital

Common interventions during ward rounds
STOP gentamycin if on streptomycin
I.V. Ciprofloxaxin  oral Ciprofloxacin
Ketoconazol needs acidic environmentchange to nystatin if on PPI's
Stop aspirin if bleeding
Thromboflebitis
Inadequate recording
Drug continued even if requested STOP
Duplicate therapeutics, e.g. omeprazole/ ranitidine
Excessive dosage Psych. Drugs, e.g. haloperidol
AB + steroids chance of renal toxicity
Lasix affecting sleep (should be given in afterrjoon
Metoclopramide in young chance of extrapyramidal side effects
Ciproflox reduced absorptions with antacids
STOP NSAIDs in HF chance of renal retention
Or ACE + diuretics (+NSAIDs)
Switch to therapy when on ketoconazol

Topics to be optimised

During my work in the dispensary some of the thithgg | noticed where:

Antimalarial dosage is not always adjusted foritfutvidual patient (for example child dosage)
Poly-antimicrobial prescription is common in Ugandats of times there are combinations prescrilted &re
not logical (for example 3 different kinds of peiliics). Dispensary staff does not have the knogketb make
interventions on this topic.
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Epilogue

Sitting here in the rainy Netherlands again, | Ibaick on my stay in Uganda with great pleasureinBheugh
it's summer here we experience the rain as wetbrtumately not just for one hour but for a fullyda

The time in the pharmacy learnt me a lot and has lggeat fun. The people were so heart warming ara
friendly, really amazing. Every day has been gjestt cause of the enthusiasm and energy | got ack the
staff. Most of them were quite willing to take partthe project teaching them something some ahthad not
even seen before. | was surprised how quick sorthgdrick of using the computer. Thank you allnsach for
being who you are and giving us a wonderful time.

The whole pharmacy together with the project wasagad terrifically by our Irish friend, Stephen.wearned
my respect for the way you performed that. Insiden&ll as outside the pharmacy it was fantastitirgeto
know you and sharing some great moments. Thankoydaking care of us like a father would...

The project would not have existed without the woflDr Rutten and the financial support by HarryJieg,
Farmacie Mondiaal. Thank you so much for making fiossible, for the future of health care in Ugaaslavell
as for my own experience.

Uganda together with the rest of East Africa | haeen, made a big impression on me. The wholerdiite
culture off course, the beautiful people, the cdastbeauty, but as well the poorness, the hispwltics and so
on. Although | really enjoyed everything Africa hasoffer, the company of Solange, Niesanne, Stephstrid,
Judith, Sarah and so on with all the other gréandis | met there made it an experience | willstea and relive
in our conversations.

A magnificent team!!!
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Annex 1. Abstract of my internship

STAGIAIR
Naam: Robert Flint
Adres: Havikstraat 17

Woonplaats: Utrecht

Telefoonnr: 06 45758158

E-mail (students en privé).b.flint@students.uu.rénrbflint@gmail.com
Periode stage: 27 februari 2006 t/m 12 mei 2006

STAGEADRES
Instelling: St. Francis Hospital, Phacyn®ept.
Adres: P.O. Box 7146, Nsambya

Vestigingsplaats: Kampala, Oeganda

Stagebegeleider keuzestage (naam, e-mail):
Stephen Ward (begeleidend apotheker Ostgvensambya@yahoo.co.uk
Willem Rutten (begeleider vanuit Nederlandjtten3040@tiscali.nl
Harry de Jong (Farmacie Mondiaal) harry@walbeckapotheek.nl
Akkoordverklaring begeleider met openbaarmaking stgeabstract ja

Computerization of drug management in a Ugandapitads

Irish missionary nuns managed the hospital for nfege 100 years. At the moment it is a tertiarypitas and
contains 350 beds. The clinic is divided in privards and general wards. The medical activitigbeat
private wards are more expensive, but at the sem@ethere are more possibilities and extra carebeagiven.
The costs of all medical activities are (separatefyd by the patient himself or by a company twers the
costs of a patient.

Up till then there was no clear view on the co$tthe drugs supplied to patients and wards ndnéntypes of
drugs prescribed. Goals of the computerization wegeefore the improvement of stock and inventory
management, financial management, purchasing dintysend optimisation of the drug use of indivadu
patients (contra-indications, dosage control, atgons etc.). The software system that was being
implemented is called mSupply®, a global softwaigtesm developed for use in developing countrieg. Th
implementation was divided in 4 stages.

Stage 1 (Nov-Dec); computerization of drug managerokthe Stockroom. Stage 2 (Jan-Feb); Recording o
supplies to wards and other departments.

Stage 3 (March-April); recording of all dispenstignsactions to outpatients and external costumers.
Stage 4 (May); consolidation phase.

The pharmacy supplies drugs to outpatients andetdiospital wards. At the moment | arrived they jusd
started to register the drug supply to the wartiss Was done by Niesanne ten Cate. Three montlisraaey
already managed the stocks with the computer usBgpply as well.

My concern was mostly starting stage 3; creatirgcitnditions in the pharmacy to use the computedei
dispensary, training the staff, supervising therdings and checking the ward supplies startetbiges?2.
Another goal was to standardise management repodpurchase orders. These were getting more iergort
The hospital management, government and the whaettsselves could by then be given a clear repotti@n
drug use, their costs and the changes made owveiirtithe prescribing behaviour. All this was congal with
checking and when needed intervening the drug gupphe outpatients.

Another goal of this internship was to get knowledd the pharmaceutical care in a hospital in aligping
country, Uganda. To achieve this goal | took pathe daily activities in the pharmacy of St. Fesn
Hospital (CME, ward rounds, dispensing, receiving eegistering deliveries etc.) and visiting thgdaist
drug supplier (Joint Medical Store).
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Annex 2. mSupply user guide
This document will describe the use of mSupply saMbya Parmacy specifically. If something might et

clear, mail Robert Flintbflint@gmail.com

GENERAL

BACKUP

UPDATE

LABELPRINTER

AUTOMATIC TURN ON OF SERVER

1. General

mSupply will be used in the pharmacy for STOCKRO@i CSSD.

The stockroom database is used to manage the istdble stockroom. Sandra puts in the drugs thatecom
daily by the suppliers.

The CSSD database is used to register the exaplystgp each ward and to each individual patientthoy
dispensary. The supplies to each ward are put iRregl, Consolata and Margaret. Their input in CS8IDbe
used to adjust the stocks in the STOCKROOM datab@kerefore the input needs to be exported to the
STOCKROOM database, this is done by Solange angh8ite A manual on that is written by Solange. This
could also be performed by one of the staff, wiigca goal.

At the moment there is a license for 2 computersseomSupply Client at the same time.
The mSupply Server on computer 1 needs to be aaliitiee time!!!
Stockroom runs on computer 1 as well, but in alsinger mode.
CSSD runs on the mSupply Server and is therefaressible from al mSupply Clients. Stockroom runs
just on the single user mode of mSupply on Complitérhe CSSD and the Stockroom database are still
separate and can not both be opened by one S&hargh Sandra is the only one to use the Stockroom,
she will be doing that on the single user modeanputer 1.

. A hotmail account is there to communicate by email:

Nsambya_pharm@hotmail.com password: XXXXX

mSupply updates
Periodically we will be notified by email that awmeupdate is available. We need to download the taptta
both the server as well as for the single user.

Installation Single user update on computer 1:

1. Make sure the single user mSupply is closedoampater 1

2. Double click the downloaded file and follow thicess.

3. Open Single user mSupply again and the updaieniplete.

4, Probably the first time the single user is opetie database needs to be selected agaiRrogram
Files\mSupply\STOCKROOM

Installation of Server update on computer 1:
1. Make sure the mSupply Server and Client areedia® computer 1 and on the other computers
2. Double click the downloaded file and follow ghecess.
3. Open the mSupply Server again
4 Probably you will have to select the databasaratipe server should use.
Choose CSSDin the folderC:\Program Files\mSupply\CSSD
5. Every Client that will connect to the servemfraow on will be updated automatically.

Edit/Create users

It is possible to edit existing users and create ngers only when you are logged in on a ClierStaphenit
can be done on every computer with the Clientithabnnected to the server. GdHite>Edit users and
groups...
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Backup

Server/CSSD

There are made 3 backups:

1. The Server on computer 1 performs a backup elegryo its own D-drive (the second hard-drivewilt
keep the last 20 backups made. FOLDER

2. The Server on computer 1 performs a backup elegryo the D-drive of computer 2. FOLDER

3. External Hard drive

Single user/Stockroom

There are made 3 backups:

1. The Server on computer 1 performs a backup eleryo its own D-drive (the second hard-driveilt
keep the last 20 backups made. FOLDER

2. The Server on computer 1 performs a backup elegryo the D-drive of computer 2. FOLDER

3. External Hard drive
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Annex 3 Manual Double entry of patients
The bottom-line of this manual is that patientswtiamot be entered twice.

Whenever a patient is coming into the dispensasyiihportant to check if the patient details aftghave been
entered into the system. So when a patient comeliractly go to ‘New patient Invoice’:

N

Go to New Patient

invoice first!!
Check if the patient already is in th rs of its name into the corréeldf

As you can see here, Stephen Ward is already isytem and does not need to be entered anotteer tim

To check patients that accidentally have been ented twice

To find a patient that has been entered twicepdshiow patients’;

"\

Fill in the details of the person you want to fifio, example Betty Nabulya:




Computerization of the St Francis Hospital Pharnfaept, Kampala, Uganda Robert Flint

Here you can see that she has been entered twictécomputer:

Open both ‘Betty’s’ by double clicking on the namerange the details next to each other like inrtagt
picture:

Compare the two patient details. The conclusidhasis looks like these two persons are actually patient.
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Check the two history’s by opening the history oftbpatients, like in the next screen:

One history is empty, so this patient is probalieeed wrongly or double or has been entered tiwicany
other reason. This is why the ‘empty’ patients setecbe deleted.

To delete, go to the general information of theguatand delete the patient:

™~

Delete
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To merge patients that have been entered twice

Patients have to be merged when they have beeredrteice and when drugs have been entered at two
accounts of the same person.

This has been the case with the next example:Makigebuga.

The details are not correctly entered: one Maigritdicated a male, one a female. The addredfféseaht:
nsambya may have been entered because the reatsddis not known. The age is not indicated inobne
them. Still, this looks like it's the same person.

Check the histories of the two patients:

History

Drugs have been entered at th& aad the 28 of april. The two patient accounts therefore haviee merged. It
is not possible to just delete one account.

Go to the main screen. Go to <patient> <merge names
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N

Merge
Name:

Fill in some letters of the patient that needsearterged:

Select the name you want to keep by double clickimghe name:
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Next, fill in the name you want to merge and presser’ on the keyboard. The information of thidipat will
be added to the information of the first patient:

Select the name you want to merge:

<ok> You
\ want to

continue
the action

The names are now successfully merged. Click <ok>.
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Now there is only one Nsubuga Margret: with onédnis Drugs are entered on multiple dates:
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