CONTENTS

Page
ADBSIact 1N Thal....ocuoiiieii e v
Abstract In Englishu.....oocooiiiii e \%
AcknOWIEdZEMENTS.....c..ooiiiiiiiiec e \%
CONLENES ..ot ettt ettt e en e e eeae vii
LASE OF TADIES ... oo eeeeeeee e eee oo Xi
LISt OF FIGUIES ..ottt en et eneee e Xiit
List 0f ADBIEVIAtIONS ........eveiiiiiiieieieiciec e Xiv
CHAPTER I INTRODUCTION ......ooviiiiiiioeeee et 1
L1o OVEIVIEW ...ttt er et eeenn 1
1.2. Significance of the problem ............oooooviiiiiie e, 2
1.3, ResSearch QUESIONS ....ooviviiiiiei ittt e e e eesenns 5
1.4, Research ObJECTIVES ........ciiiiriiiineieiset ettt eee e 5
1.4.1. General OBJCHIVES...c.ectruiuiiiitiieieei ettt et 5
1.4.2. The Specific objectives are: to...l ............................................................... 5
1.5, Scope 0f the StUAY .....ccooiiiiiic et S
1.5.1. Rationale of the SCOPE....cceoiiuriiiiiiiiiiiicieeeeeee e 5
1.6, HYPOThESIS. ...ttt ettt e e eans 6
L7, Background ...........cocouiiiiiiiiiiiiees ettt 6
1.7.1. Demographic and socio economic indices.................cocoevrverireeersvereennnn. 6
1.7.2. Health INICES........coeiiiirieeieit e 6
1.7.3. Pharmaceutical policy and regulation..................cccccoorueverreviveeeesereesnn, 7
1.7.4. Medicines finance and SUPPLY......ccoovieioiiiiiiiiiiiiceeceeeeee e 8
1.7.5. Patient’s fees and co-payments...............c.c.ococviviiiieiiieeeeeeeee e 9
1.7.6. Medicines distribution channel in Sudan................occoovveoveeeeeeeeeeen 9
1.7.7. Sudan pharmaceutical industry .............ccocoovoviviiieoreeoeeeeeeeee e, 10
1.7.8. The price components of medicine in Sudan..............c.oocoevvvevreeeeeenn... 12
1.7.9. The price mark-up in pharmaceutical ................occocveiiiniiice 14
CHAPTER II LITERATURE REVIEW L..c.ocooiiiiiiiiiieecceeeeeeeeeeeeeee s 16

2.1. WHOHALI standard methodology .........c.oooiviiiietiieeeeeeee e, 16



Page
2.2, MEdICINE PIICES ... .cueiuiuiiiiieiiriiectet ettt et eae s 16
2.2.1. The price components of medicine...............ccccovveeineiiereciciiecen 17
2.2.2. Pricing POLICIES.....coeiuieiiieiieieiecteeteeee e, 18
2.2.3. Reference priCing ......cocoeveeierieenieieiieeeeeete et 21
2.2.4. Lowest generic price and qUality ..........ccoceveeiiiiiiciieiececeeceeea 22
2.3. Medicines Availability........c.cccocooiviriiiiiiiiieeee e, 23
2.4. Medicines Affordability.........ccocoooiiniiiiiiiiiiiei e 25
2.4.1. Measuring affordability ..........c.cccoooiiiininieniniece 25
2.4.2. Comparisons of the affordability of treatment...............cccccoeevevveeeeennn. 26
2.4.3. Pay-for—delay .....ccccoiiieiieieeiiiien e, 29
2.4.4. Generic Brand Paradox and Competition policy ..........c.cccoovvvuevveennnn. 29
2.5. Pharmaceutical Market Behavior is Sudan..........co..cocoovoioiiiinieireeeeeeeeen, 30
2.6. Pharmaceutical INndUStry..........c.c.ooioiiiiiicce e, 30
2.7, Access to health Care............c.ooiiiuiiiiiiece e 31
2.7.1. The access frameWOrK.........c..cooveririeiiuieeie et 31
2.8. Factors affecting medicing PriCes .......coooieiriiieereiee oo, 33
2.8.1. Research and development ..........cccooviiieieiiieiieieieeeeee e 33
2.8.2. Generic COMPELIION.....eeriereriierieieeerettiteeeeee e 33
CHAPTER III RESEARCH METHODOLOGY ....ocooviiiiiiiieeeeeeeeeeeeeeeens 34
3.1 StUAY DESIZN ..ottt 34
3.2. Population and SAmMpPling............ccoooooviviiiiioieeeeeeieee e 35
3.2.1. Sampling method ..o 35
3.3, Data COIECHION ....ucuirererieeeeeeetes ettt ettt et nesereane 37
3.4, TYPE OF DAL ... et 37
3.5, Data CollECtion .....c.ccceoiiiiiiiiiiee et 37
3.5.1. Data collection tOO6..........cocoivieuieiiriiiceeeeeeeeeee e 38
3.5.2. SUIVEY PEIIOQ.....c.oriiiriiiiiitie et 38
3.5.3. International Reference Prices (IRP) .........ccoovovveievicvieeecieiiieeeeeen. 38

3.5.4. Data for government procurement prices ..............ccocoeverveeererereresnennnen. 38



Page
3.6. Data management..........ocooueueueierireeereceoieeeeeeeeeee e e, 38
3.6.1. Data QUALILY ...c.coooriieiiiiiiiec e 38
3.6.2. Factors affecting patient’s medicines price...........ococovveveveeoeeeeoe, 39
3.7. Operational definitioNS: .........ooveviviiiiiieeecieceeeeeeeeeeeeeeeeeeeeeeeeeeo, 39
3.8. Data analysiS .....ccocovevveieiiiiiiiiienn et et 40
3.8.1. Availability ....ooooiiiiiiiiiic e 40
3.8.2. MedICINES PIICES .uvuvuviiiiiicececeeeeeeeee e 40
3.8.3. Treatment affordability ............cccoooueiiisioeeeeooeeeeeeeeeeeeoeeoooe 42
3.8.4. Government proCurement PriCeS..............cocovveeererrvemeeesesesosoososoood 42
3.8.5. Factors affecting patient’s medicings Prices...........ooovomevesverorvorvi) 42
CHAPTER IV RESULTS AND DISCUSSIONS ..ot 45
4.1. Descriptive statistics of SAample...........oco.oiviioeoereieeoeee e 45
4.2, MEAICINE PIICES .....evieiereieitiiitetet oot eeeseee e 51
4.2.1. The Median Price Ratios (MPRS) ..........coeveereoreeeeeoeooeooo 51
4.2.2. Government ProCUremMent PriCeS............ocvwereverommeeeooeeooooooooo 51
4.2.3. Public sector retail Prices .........c.coivoieriereeeeeeeeeeoeeeeooee 52
4.2.4. Comparison of retail and procurement prices in the public sector ......... 53
4.2.5. Private sector retail PriCes..........coiveiimiuiueeeeieeeeeeeeoeeeoeeeeoeeo) 55
4.2.6. Comparison of retail prices in public, RDF and private sectors............. 56
4.2.7. Regional analysis ............ocoovieveimeeeeeeeeeeeeeeeeeeeeeeeeeeee 58
4.3. The availability of surveyed medicines ...........o.oooooeooeooooooeoeoo 60
4.4. Affordability of standard treatment ...............ocoovvmeeeeeoeoeoeoooo 64
4.5. Factors affecting medicine Prices ...........o.o.ooooooooeoeoooooeeoeeo 67
4.6, DISCUSSIONS ......oviiniiiieiniiinieiet ettt e 69
4.6.1. MedIiCINE PIICES ....cviuieieieiecrieeeeeeeeeeeeeee e e e 69
4.6.2. Medicines availability ...............o.ovovevevveeeeeeeeeeeeeeeeeee 70
4.6.3. Treatment affordability .............cocoovovemoeoeeeeeeeeeeeeeeeee 71
4.6.4. Limitations of this StUAY ..........ccceveimeereereeeeeeeeeeeeoeeeoeeoooo) 72
CHAPTER V CONCLUSIONS AND POLICY IMPLICATIONS ...oovovevoeoeo 73
5.1, CONCIUSIONS. ....ocvviiiirieteieteiete ettt 73



5.2. Policy implications and recommendations ................c..cccooeueeveeeeeeeeeeeeeeeren, 74
5.2.1. Dissemination results of this study ............c.ocooeovieiiinrieeeeeeen, 74
5.2.2. POLICY OPHIONS......uiiiiiitcieeiiietetet e 74

REFERENCES ..ot 76

APPENDICES ..o s 81

APPENAIX A oottt 82
APPEndixX B ... 83
APPENAIX C oo, 86
AppendixX Do e, 87
APPENAIX E ..ottt et 88
APPENAIX oo e 89
APPENAIX Gttt et n e r e 90
APPendix Ho.....ooiiiiii e, 91
APPENAIX L ..ottt 92
APPENdixX K.ttt 93
APPEndix L ..., 94
APPENAIX M ..ot 96
APPENAIX N ..ottt 98
APPENAIX O ..ot 100

BIOZIAPRY ...ttt e 102



Table 1.
Table 1.
Table 1.

Table 2.

Table 2.
Table 2.

Table 2.

Table 2.

Table 2.

Table 3.
Table 3.
Table 3.
Table 4.
Table 4.
Table 4.
Table 4.
Table 4.
Table 4.
Table 4.
Table 4.
Table 4.
Table 4.
Table 4.
Table 4.
Table 4.
Table 4.
Table 4.
Table 4.
Table 4.

X1

LIST OF TABLES
Page
I Medicines cost in relation to total expenditure in NHIF ................c........... 4
2 The health facilities statistics in Sudan 2010............c.ocoovviieeirieenn 7
3 The price components by CMS till 2012, Sudan..............c..cco.......... v 13
1 Surveys completed using WHO/HAI methodology 2001-2008................ 17
2 Enforcement of pharmaceutical mark-up regulations in LMIC................ 20
3 Mark-up in Public &Private in LMICS .................cooooiiioiiineeeeeeen 21
4 Average Availability in 36 LMICS ...........cccooiiiiiiiiceeeeeeeeen, 24
5 Availability, Affordability of Salbutamol inhaler in LMICs.................... 26
6 Mean number of day’s wages of the LPUGW ...........cccccoovveevein. 28
1 Number of pharmacies surveyed ............ccocoovoiiiiiiiiiiiicieeeeeeeen. 37
2 Standard Treatment affordability calculation .................cccoooevvverenn, 42
3 Expected signs of the COefficients ..........coooveeveiciiiiiiiiceeoe e 43
1 Pharmacy Surveyed at different SECtors ..............cooovveveieireeeerereen, 45
2 Distribution of Medicines type and Origin...............cocoocooveioveeveeereeennn. 46
3 Distribution of Generic and Brand medicine in the Public Sector ........... 46
4 Count and Percentage of Generic and Brand in the Private Sector.......... 47
5 Count and Percentage of Generic and Brand in the RDF Sector.............. 47
6 Count and Percentage of Generic and Brand in All three Sectors............ 48
7 Summary of Generic/Brand found according to Sectors..........c..coon....... 49
8 Median MPR for Medicines with Minimum No. of Prices in all sectors .51
9 Median of MPR of GPP of all medicines ................c.ocooveveveieeeneereen. 51
10 The Median of MPR in public sector retail prices............ococoveeereerecerennn.. 52
11 The Median of MPR in RDF sector retail prices............ccoooeveeeveveennenn... 53
12 MPR for medicines found in procurement and retail public sector.......... 53
13 MPR for medicines found in procurement and retail public sector-......... 54
14 The median of MPRs in private sector for all medicines ...........cou......... 55
15 Comparison of MPRs of IB and LPG in private sector ...........c.coev....... 55
16 Comparison of MPRs between public and private sectors ....................... 56
17 Median MPRs for medicines found in both private and RDF sectors......57



Table 4.
Table 4.
Table 4.
Table 4.
Table 4.
Table 4.
Table 4.
Table 4.
Table 4.

18 Median MPRs for medicines found in both public and RDF sectors........ 57
19 ANOVA test, prices variations among States ..................cccocvevevrereveeennne.. 58
20 Median MPRs per survey area, private SECtOr ............cccvevvreeeeeerereeenn. 59
21 Mean availability of medicines, public, RDF and private sectors............ 60
22 Summary of individual Drug availability in public sector ....................... 61
23 Summary of individual Drug availability in private sector ...................... 62
24 Days' wages of the LPGW to buy treatment in all sectors.........coocueu....... 64
25 Day wages required for malaria treatment.....................cccoovivvveeeeeinn. 66
26 Regression Result ..o, 68



X1t

LIST OF FIGURES
Page
Figure 1.1 Prices trend of 10 high cost medicines in NHIF, Sudan..............cc........... 3
Figure 1.2 Pharmaceutical Expenditure, Sudan 2010.............cccocooveviveeerireiee 9
Figure 1.3 Medicines Distribution Channel in Sudan...............ccoooovvvevrveeeeen, 10
Figure 1.4 Per cent of countries in each Region, 2012 .......ccoovvveeeeeoeeeeee 11
Figure 1.5 The value of medicines imports 2010, 2011, 2012 w.oovovovoveeeee. 12
Figure 1.6 The consumer price index for Sudan 1989-2011 ........cocoovevvveereen. 12
Figure 1.7 Medicines Price Mark-up in Sudan ................o.cocoooovveeeeeseeeeeeen. 14
Figure 2. 1 Inter-country comparison of affordability 30 days Ranitidine................ 27
Figure 2.2 AcCess frAMEWOTK ..o.ovuiiiuiiciiiiieieeeeece e, 32
Figure 4.1 Brand Generic Distribution in different States.............coccovvvvevereererennn.. 48
Figure 4.2 Distribution of Brands in States According to Sectors..............ocovv....... 50
Figure 4.3 Distribution of Generics in States According to Sectors....................... 50
Figure 4.4  Differences in selected generics between GPP and retail public prices. 54
Figure 4.5 MPR for selected OB and LPG in private SECtor ...........ocovveveeevevennnn.. 56
Figure 4. 6 MPRs comparisons for a selected medicines across all sectors ............ 58
Figure 4.7 Comparison of RDF to private and public Sector...............cccovvvvervrvnr.. 59
Figure 4. 8 Difference between GPP and retail price in public sector...................... 60
Figure 4.9 Summary of availability in the three SECtors ........oovvveveeeeeereenn, 63
Figure 4. 10 The availability of selected medicines in all surveyed sectors................ 63
Figure 4. 11 The availability of selected brans in all surveyed sectors ..................... 64
Figure 4. 12 Affordability to treatment for common diS€ases.............o.ovovevevevevevennnn. 66
Figure 4. 13 MPRs of Glibenclamide in public sector in selected countries.............. 70

Figure 4. 14 Days' wage for Beclomethasone inhaler in private sector..................... 71



C&F
CMS
EML
EPI
FTC
HAI
INN
IRP
LPG
LMICs
MPR
MRA
MSH
NCD
NEML
NHIF
NMP
NMPB
OB
PPP

SDG
TRIPS
LPUGW
WTO

LIST OF ABBREVIATIONS

Cost and Freight

Central Medical Supplies

Essential Medicines List

Expanded Program of Immunization
Federal Trade Commission

Health Action International
International Non-propriety Name
International Reference Price
Lowest Price Generic

Low and Middle Income Countries
Median Price Ratios

Medicines Regulatory Authority
Management Science for Health
Non-communicable Disease
National Essential Medicines List
National Health Insurance
National Medicines Policy
National Medicines and Poisons Board
Originator Brand

Purchase Power Parity

Revolving Drug Fund

Retail Price

Sudanese Pound

Trade Related Aspects of Intellectual Property Rights

Lowest Payed Unskilled Government Worker
World Trade Organization
Whole Price

X1v



