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Background

Medicine Sources
Africa relies mainly on 
imports to meet their 
medicines needs- over 80%
importations for some 
countries

Quality Assurance

Some manufacturers operate 
at unacceptable standards 
due to the lack of robust 
quality assurance systems 
and lack of quality culture 
among local manufacturers.

Manufacturing Capacity

Local Pharmaceutical Industry in 
Africa cannot meet the market 
demands.

Market Bias

Medicines manufactured locally are 
perceived as of low-quality products 
and substandard compared to 
imported ones. The medicines are 
claimed not to be efficacious and 
safe and sometimes cause ADRs.



10% of the 
medications of  

the global 
medicine 

market are SFs, 
and more than 
25% in LMICs

WHO

CONSEQUENCES

120,000 deaths 
of chi ldren 
under- f ive, 

annual ly,  due 
to poor-quali ty 
ant imalar ials 

in sub- Saharan 
Afr ica

UNDER 5

Over 100 
chi ldren have 

died due to 
adulterated 

cough syrups 
with Diethylene 

Glycol

GAMBIA AND 
INDONESIA

7 of 10 
Rifampicin 

formulat ions 
found not to be 
bioequivalent to 

the reference 
drugs

SOUTH 
AFRICA

(Ref. Pillai G, Fourie PB, Padayatchi N et al. Recent bioequivalence studies on fixed -dose 
combination anti -tuberculosis drug formulations available on the global market)



ÅNoncompliance leads to 
substandard medicines
ÅAvoid mix up and Cross 

contamination
ÅAffects company Reputation
ÅIncreased customer 

complaints
ÅRecalls
ÅIncreased Production Waste
ÅRegulatory Penalties
ÅDecreased Profitability and 

loss of market share

ÅPoor quality, inefficacious 
and unsafe medicines
ÅPoor treatment out comes
ÅAntimicrobial Resistance
ÅAdverse Drug Reactions
ÅIncreased treatment 

costs/medical insurance
ÅDecreased economic 

productivity.



01Methodology

This study adopted a
quantitative study design
with categorization and
quantification of the non -
conformances obtained
from a review of the
available 50 GMP inspection
reports for 21 local
pharmaceutical companies
in Uganda

ÅBinary logistic generalized estimating 
equations (GEE) model was applied to 
estimate the association between odds of a 
company failing to comply with GMP 
requirements and non -conformances under 
each GMP inspection parameter.

ÅDummy estimation to linear regression was 
used to analyze the relationship that existed 
between the selected variables (GMP 
inspection parameters) and the production 
capacity of the local pharmaceutical 
industry. 

ÅGMP parameters considered: pharmaceutical 
quality management; product market 
complaints and recalls; self -inspection, quality 
and supplier audits; personnel; premises, 
equipment and utilities; documentation; 
production, outsourced activities and quality 
control.
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Results contrast to a similar study carried out in Brazil by Geyer et al., 2019,
where the most common areas of deficiency were qualification and validation
(35.1%), documentation (32.2%), premises (26.4%), and quality control (23.5%).

02 Results



Variable/GMP inspection parameter D_large D_small P-Value D_medium P-value

Pharmaceutical quality management 1.0 0.43 0.52 0.49 0.879

Personnel 1.0 1.16 0.38 0.70 0.208

Premises and equipment and utilities 1.0 2.29 0.04 2.02 0.045

Documentation 1.0 0.99 0.26 -0.31 0.729

Production 1.0 2.83 0.84 3.22 0.428

Quality control 1.0 -1.41 0.03 1.89 0.008

Outsources activities 1.0 -0.92 -1.17 0.005

Complaints and recalls 1.0 0.22 0.20 0.81 0.162

Self -inspection and quality and supplier audits 1.0 0.57 0.318 0.10 0.219

ÅRegression results using dummy estimations comparing pharmaceutical production 
capacity and non -conformances per given GMP inspection parameter
ÅNon -conformances relating to premises, equipment, and utilities were significantly higher 

in small -scale (B=2.29, P=0.04) and medium -scale industries (B=2.02, P=0.045) compared to 
large -scale industries. 

ÅLarge -scale industries had significantly more non -conformances relating to quality control 
as compared to small scale (B= -1.41, P=0.03) and the medium scale industries (B=1.89, 
P=0.008). The quality control laboratories in large -scale facilities were not in tandem with 
the testing requirements for manufactured products. However, for some medium and 
small -scale industries, quality control activities can be considered non -existent. 

2 Results- Statistical Analysis (1)



Variable/GMP inspection parameter Average cOR P-Value aOR P-Value

Pharmaceutical quality management 0.72 2.21 0.013 3.26 0.003

Personnel 1.68 3.86 0.016 5.73 0.001

Premises and equipment and utilities 5.42 4.20 0.034 6.81 0.001

Documentation 8.50 1.11 0.399 - -

Production 10.44 1.06 0.213 - -

Quality control 6.12 3.14 0.021 5.32 0.003

Outsources activities 0.40 0.85 0.74 - -

Complaints and recalls 0.82 2.23 0.019 3.82 0.023

Self -inspection and quality and supplier audits 0.98 2.26 0.029 5.97 0.001

cOR= Crude Odds Ratio, aOR= adjusted Odds Ratio

ü Logistic regression model showing likelihood of failure to comply with GMP due to 
non -conformances per given GMP parameter

ü For every non -conformance under premises, equipment, and utilities, there was a 
7-fold likelihood of failing to comply with the GMP requirements ( aOR=6.81, 
P=0.001);

ü For every non -conformance under Self inspection and quality and supplier audits, 
there was a 6 -fold likelihood of failing to comply with the GMP requirements 
(aOR=5.97, P=0.001);

ü There was also a five times likelihood that a firm was unable to conform to GMP, 
for any non -conformance related to quality control ( aOR=5.32, P=0.003). 

2 Results- Statistical Analysis (2)



ÅLack of adequate pharmaceutical manufacturing
environments- NoHVACfacilities in somefactories

ÅPoorfacility designs- Unidirectionalflow of materials
and personnelnot followed and poor maintenance-
old facilitiesnot upgraded. InadequateClassification
of critical areas/cleanroomsasper ISO14644-12015.
ÅPoor equipment maintenance, cleaning, old

technologiesƩIncomplete maintenance schedules;
Non-validated cleaning methods- Worst case
determination, swabs /recovery studies;
consideration of cleaning agent residues; MACO;
Microbiallimits; SIPandCIPsystems,Newproducts.

ÅStrugglesin the establishmentof sterility assurance
systemsƩInadequate environmental monitoring,
cleaning deficiencies, No simulations, Inadequate
personneltrainingƄ.

03 Common GMP Non- Conformances



ÅStrugglesin the establishmentof sterility assurancesystems«ÚØðƸ®ƩUtility defects
including filtration challenges- WFI,HVAC,PureSteam,CompressedAir,Nitrogen,
poor aseptic techniques; No determination of House isolates; Disinfectant
validation; sterilization controls- worst case scenarios; sterility indicators; filter
integrity tests; bioburden testing; holding times for sterilized equipment and
garments, filling time; un validated loading of lyophilizers; visual inspection
breaks/fatigueandpoor illumination.
ÅDataIntegrityƩNot following ALCOA+; NoAudit trails, Nosystemfor authorization

of changes,managementof passwords; Equipmentwith out printers; No defined
accesscontrols and user levels; No Backup and Archivesystems,Reviewof data
not systematicallydone.

03 Common GMP Non- Conformances


