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Abstract

Introduction:

Results:

establishing a national Centre of excellence for biosafety and biosecurity capacity building.
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VWDWXYRIWKHRWLRRQOELRVDIHWELRVHFMWSHIRBDEHFRPSDLVRRI%58HIRBDEHDFRVVVHMFHBOLMOHMOV
DAXBWKHBMORSPHWYRIDRQWLREBLPSOHPHWYDWLRRDEDS

Methodology: The national, standardized, and quantifable score based tool was used to assess individual
laboratories on bio risk management elements. The questionnaire was administered to biosafety offcers, hub
coordinators, lab managers, and facility in-charges of 210 public and private laboratories in 100 districts of Uganda.
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Introduction

Biological Laboratories are critical facilities for conducting
diagnosis, epidemiological surveillance and scienti ¢ research on
infectious diseases that have plagued humans and animals throughout
history. However, Laboratories can be dangerous if manipulations are
done with bad intentions, which o en result into endangering public
health security [1]. e handling, processing and multiplication of
biological/infectious agents and toxins habitually expose personnel,
community and environment to risk of infections, injuries and other
harms-attested to by the nine cases of SARS in Beijing community
resulting from laboratory acquired infection [2]. Similarly, infection of
co-workers by a lab technician with S, w7l d e #ge r ae type 2 from a
hospital’s collection and the use of Bac /I¢ a #4, rac s that was believed
to have originated from a U.S. biodefense laboratory in the 2001 letter
attack are some of the documented biosafety and biosecurity incidents
of international concern [3]. Prevention and control of risks associated
with biological agents-or Biorisk Management (BRM)-takes account
of both biosafety and biosecurity aspects, and requires a variety of
health (human and animal) system capacities [4-6]. Subsequently, with
increasing laboratory capacity in the low and middle income countries,
biosafety and biosecurity has become a signi cant theme in Global

Health Security Agenda (GHSA) [7,8]. Conventionally, biosafety refers
to “principles, technologies, practices, and measures implemented
to prevent the accidental release of, or unintentional exposure to
pathogenic agents” while biosecurity refers to the “protection, control,
and accountability measures implemented to prevent the loss, the ,
misuse, diversion, or intentional release of pathogenic agents and
related resources as well as unauthorized access to, retention or transfer
of such material” [6,9]. e risks associated with biological materials
can be eliminated or reduced by establishing tiered mitigation
control measures such as risk transfer or substitution, engineering
and administrative controls, ensuring proper work practices and
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use of personal protective equipment [10,11]. In developed regions,
regulations for safe operations in animal and human health laboratories
exist [2,12-14]. However, regardless of these containment standards,
laboratory accidents with unintentional exposure and or intentional
release do occur [15]. Despite extensive documentation of occurrence
of these infections in developed countries, paucity of information still
exists in low income countries [16]. In Uganda, the magnitude of these
infections, injuries and contamination arising from public and private
laboratories either from human or veterinary sector remains largely
unknown. Similarly, the increased volume of biological specimens
moving from one point to another through the current hub system
presents an imminent biosafety and biosecurity avenues [17].  ese
biosafety and biosecurity threats are further heightened by non-existent
biobanking management, weak laboratory regulations, emergence and
re-emergence of infectious pathogenic agents such as Ebola, Yellow
fever and Marburg [18-20]. Additionally, there is increasing potential
application of traditional agents such as Helminths [21], multidrug
resistant bacteria and ri valley fever virus in contemporary bio-
weaponisation.  ese quandaries renders the country as an eminent
source or recipient of biothreats/bioterrorism [21-24]. Cognizant of the
above, Uganda was one of the Phase one prioritized countries by GHSA
tasked to develop an interagency roadmap for establishment of robust
biosafety and biosecurity systems and networks [25]. Over the last 5
years, Central Public Health Laboratories-Ministry of Health (CPHL-
MOH) in partnership with Implementing and Development partners
have undertaken several initiatives to strengthen BRM at all health and
veterinary laboratories embracing One Health Agenda. For instance,
development of a national BRM Policy, establishment of national
multi-sectorial Biosecurity Engagement committee, developing a
National Harmonized BRM curriculum and trainings among others.
In addition, several regulatory approaches to limit unauthorized
access to biological agents and toxins in laboratories are now being
considered for implementation, including centralized inventory
systems of select agents/pathogens and legal framework strengthening
like Biosafety Biosecurity bill in Parliament.  ese measures are all
aimed at reducing the likelihood and consequences of both accidental
and intentional exposure of personnel, community and environment
to biological agents while minimizing the risk that materials in the
laboratory could be used maliciously. However, the performance of all
these previous implemented measures and checks were qualitatively
assessed using a non-customized checklist and thus the program was
unable to measure the improvements despite intensive implementation
activities by di erent stakeholders. Secondly, these assessments were
conducted through uncoordinated, facility speci ¢ supervisory visits
focused on a relatively narrow and speci ¢ component of biosafety.
Consequently, these reports could not give a comprehensive national
biosafety biosecurity status and/or performance, enable performance
comparison between di erent service provision levels and be used
to guide in developing a nationwide implementation work-plan.
Subsequently, the National Biorisk management Coordination O ce
(NBCO) at CPHL-MOH developed a national, standardized, and
quanti able score based tool in a bid to measure individual laboratory
performanceson di erent BRM elements. is report describes current
national and region speci ¢ biosafety biosecurity status, identi ed
gaps and suggested recommendations to guide future implementation
e orts and set a baseline against which these e orts will be measured.

Materials and Methods

Study design and participants

e assessment was conducted in April 2017 and it employed
a cross-sectional survey design. A total of 210 laboratories from
both public and private owned health laboratories were audited. e
laboratories were drawn from di erent ministries including Health,
Agriculture Animal Industry and Fisheries, Internal A airs, Defense
and Veteran A airs. e laboratory level of service provision ranged
from National reference labs (NRL), Regional reference labs (RRL),
General hospital (GH), Health sub district health center IV (HC V)
and Parish levels health center 111 (HC 111). Out of the 210 laboratories
from 100 districts audited, 180 (86%) were government owned while
30 (14%) were private institutions. e government owned laboratories
(Human, Military and Veterinary) comprised of Regional Referral
Hospitals (n=12), General Hospitals (n=38), Health Center IV (n=67)
and Health Center 111 (n=61). Privately owned laboratories consisted
of those attached to Hospitals (n=16), Health Center IV (n=2) and
Health Center 11l (n=12). In addition, specialized national reference
laboratory, Uganda Blood Transfusion Services (n=1) and District
veterinary laboratory (n=1) were assessed.

Audit checklist design and implementation

e standardized audit checklist used comprised of two parts:
demographic questions and general biosafety and biosecurity
questions. e checklist was developed based on the standards
stipulated in the Laboratory bio risk management standard CWA
15793 document (CWA 2011; 1SO: 15190, 2003; ISO: 15189, 2012; and
the national harmonized Bio risk management curriculum as well as
the Laboratory Biosafety Manual (3rd Edition) developed by the World
Health Organization (2014). e checklist consisted of a standardized
quanti able score that allowed measurement of individual laboratory
performances per BRM elements. Each independent activity/question
was scored 2 marks. Activities/questions that have been batched up
together were scored out of 5, 3, or 2 marks depending on their weight
(complexity and importance). However, any partial or No to any one
of the batched up questions earned a score of 1. Some questions were
added the option of “NA” implying this question is not applicable to a
particular level of laboratory and the lab cannot be assessed on it, these
marks were then subtracted from the overall total when calculating
the percentage. e questionnaires were purposively administered
to biosafety o cers, hub coordinators, lab managers, and facility in-
charges. Open ended questions to assess the respondents’ general
knowledge of laboratory biosafety and biosecurity were administered.

e interviewees were also asked about the availability and use of
biosafety devices and PPE as well as availability of occupational safety
and health programs.  ese were supplemented by review of relevant
documents and records as well as observation of practice and working
ethics in the facilities. e questionnaire was pretested at CPHL-MOH
before deployment. e higher level participating laboratories were
purposively selected while simple random sampling was employed for
inclusion of the lower health facilities (HC 1V & IlIs).

Data analysis

All completed checklists were transmitted back to the coordinating
0 ceatCPHL. e raw data was entered, cleaned and analyzed using
excel spreadsheet. Quality of the data was achieved through validation
and tested to ensure that checklist conformed to the conceptual frame
work of the Audit following Amin (2003) recommended validity
index of at least 0.7. e scores were transformed into percentages and
displayed using graphs, tables and charts. A numeric scoring system
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Biosafety o cers’ appointment per service delivery level

Out of 210 facilities audited, only 39% of facilities had biosafety
or infection prevention and control committees in place. About half
of facilities with biosafety committees’ had documented biosafety
0 cers to oversee BRM activities in the work place. Appointment
letters and terms of reference assigned to the BSO served as evidence
for management responsibilities. Out of the 49.5% delegated Biosafety
o cer, the majority were in public health facilities (88.5%); with 18% of
these facilities being at HCIII, RRH (12%), General District Hospitals
(36%) and HCIVs with 34% (Figure 2).

Discussion
Wereportforthe rs
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incidents / occurrences to provide evidenced based policy guide.
Taken together, the results of this study calls for an urgent need for
promoting biosafety and biosecurity within the health laboratories to
avoid the emergence of dual-use and protect against accidental release
of pathogens into the environment. Although biosafety and biosecurity
surveys have been conducted in various sectors in the country this is
the rst study to comprehensively document BRM status in public and
private health laboratories in Uganda [27].

Conclusion and Recommendations

Results from 210 laboratories assessed indicate an overall 33% BRM
performance, with negligible variation between public (34%) and those
in private sector 33%. e Ministry of Health and its Development/
Implementing Partners and other sectors need to refocus on key
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