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Introduction:
Bio-risk management (BRM) includes the de-
velopment of various ways and strategies to re-
duce and controls the risks related to biological 
agents. Th is can be achieved by broadly dividing 
bio risk management into Bio-safety and Bio-
security. Bio-safety includes the basic principles 
and practices implemented in a laboratory to re-
strict accidental exposure and release of patho-
gens and toxins. Whereas, bio-security includes 

the protection, control and accountability of 
important biological materials like pathogens, 
toxins, vaccines, genetically modifi ed organ-
isms, genetic elements and clinically important 
samples inside laboratories to prevent their loss, 
theft , misuse, unauthorized access or intentional 
unauthorized release.1, 2

Bio-safety is a subject that emphasizes to prevent 
contamination of infectious micro-organisms 
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and harmful biological wastes. Th e phenom-
enon of bio-terrorism is introduced aft er new 
research on infectious micro-organisms and the 
emergence of resistant strains in these micro-
organisms created fetal diseases in the world.3,4

Laboratory bio-safety and bio-security are sig-
nifi cant to ensure investigators’ security, espe-
cially from laboratory acquired infections and to 
keep away the community from un-intentional 
or deliberated disclosure to infective patho-
gens.5 Th ese hazards have elevated a major 
threat for the teaching and learning of labora-
tory investigators.6 Despite extensive certifi ca-
tion of the incidence of Laboratory Acquired 
Infections (LAIs) initiating disease and mortal-
ity among investigators.7 Laboratories are basic 
and obligatory part of health care systems and 
research institutions. Many public and private 
sector laboratories including clinical, hospital, 
public health and academic laboratories pro-
mote improvement in health care and public 
health through their research and diagnostic 
activities. Various activities including samples 
analysis, disease diagnosis, experiments includ-
ing pharmaceutical development of novel drugs, 
epi-demiological studies, and scientifi c research 
take places in biological laboratories in public 
and private sectors. Numerous types of bio-
logical materials including pathogens, toxins, 
chemicals, genetically modifi ed organisms are 
handled in laboratories all over the world for 
various experimental and diagnostic purposes.8 

Worldwide it is accepted that surveillance of 
laboratory-acquired infection (LAI) is eff ective 
indicator to analyze the effi  cacy of biosafety and 
to improve the hazard evaluation in research 
laboratories.9,10

It is the responsibility of laboratory person-
nel to minimize the exposure of community to 
these risks, to follow safe working protocols in 
order to keep bio-logical samples and materials 
safe and secure. In the recent past, pathogens 
and toxins have been used to harm and threaten 
the society. A basic approach in reducing these 
hazards is by conducting risk assessment of bio-
logical agents, chemicals and protocols followed 

while working in laboratories.11 

Due to the day by day increasing bio-logical 
threat from emerging and remerging infectious 
diseases and bio-terrorism, it is an essential need 
for the government and agencies around the 
world to increase awareness among researchers 
and laboratory personnel for identifi cation, han-
dling, storage and preservation of these agents. 

Material and Methods:
Th is preliminary survey was carried out from 
March 2017 to August 2017 at the department 
of Botany, Islamia College Peshawar, focusing 
clinical, diagnostic and academic and research 
laboratories in cantt  and city areas of Peshawar. 
All the laboratories situated in the premises of 
district Peshawar were included in the study. A 
total of 248 laboratories (table-1) were looked 
into for bio-risk assessment. A proper bio-risk 
assessment was necessary for bio-risk mitiga-
tion. For bio-safety risk assessment the informa-
tion we elicited during the visits were about the 
type of samples, collection, storage, transporta-
tion, pathogen type, pathogen storage, process-
ing and discarding pathogens and recording 
data. Besides, information on administrative 
control such as policy or SOP’s and training of 
staff  was recorded. Also, lab personnel practice 
and procedures use of PPE, Lab equipment’s, in-
cident management and waste management was 
focused. Bio-security risk assessment was the 
main purpose of this study. Information about 
physical security, personal management, materi-
al control, and accountability, transport security 
and information security was focused.

Th e information collected was based on obser-
vation and unwritt en questions. In many labo-
ratories we easily managed to collect pathogen 
containing waste, discarded samples from un-
classifi ed or unlabeled dustbins. Th e purpose 
was to check the presence of pathogens. Th e 
samples were brought to the laboratory and 
were identifi ed using bio-chemical and molecu-
lar techniques.  

Result:
Bio risk Assessment: More than 200 labs of both 



308 M Asghar, N Asghar, N Rehman et al

Pak J Surg 2019; 35(4):306-10

public and private sectors of clinical, diagnostic,  
academic and research purposes were assessed 
for bio risk assessment. Bio-risk was assessed for 
bio-safety and bio-security using appropriate 

parameters and guidelines provided by WHO. 
On the basis of these parameters the collected 
data was further divided in three diff erent tables. 

Bio-safety: All facilities whether public sector 
or private sector that deals with pathogenic and 
hazardous materials has to implement basic bio-
safety parameters. In this survey majority of the 
laboratories were not following standard proto-
cols for bio-risk management. Th e collected data 
about the bio-safety parameters is summarized 
(table-2)

All of the laboratories visited during the study 
including clinical and research laboratories 
were not following strict bio-safety guidelines. 
Most of the labs the laboratory personnel were 
not even aware of the high risk associated with 
pathogens they were handling, the pathogens 
and toxins were not properly labeled, some of 
them were working without following standard 
operating procedures. Most of the lab personnel 
were not using personal protections equipment’s 
during working with pathogens. Aside from this 
most of the workers in lab were handling patho-
gens in open air without any safety cabinet. Re-
cords of all the samples present and preserved 
in labs were easily assessable. Th ose laboratories 
dealing with just blood samples were disposing 
of the samples directly in drainage system, aside 
from this in academic institutes the students and 
researchers were unaware of the basic concepts 
of bio-safety and bio-security. Incinerators were 
not available in majority of public sector labs 
while in some high reputed hospitals incinera-
tors were not in working condition. 

Bio-security: Th e main purpose of this survey 
was look deeply into the bio-security practices 
being followed in Laboratories in Peshawar. 
Bio-security assessment is the basic step in im-
plementing an eff ective bio-security system in 
laboratories as securing pathogens and toxins is 
a diff erent task from securing other chemicals 
present in laboratory. Th e data collected during 
this survey regarding bio-security practices is 
summarized (table-3).

Th e fi rst and basic parameter of biosecurity i.e. 

Table-1: Location and Number of Labs 

S.No Location Number of Laboratories

Clinical/Diagnostic 
Labs

Academic/Research 
Labs

Public 
sector

Private 
sector

Public 
sector

Private 
sector

1. Cantt  area -- 17 -- --

2. City area:
a) Central Peshawar city 7 56 -- --

b) Dabgari garden -- 117 -- --

3. University town 7 22 4 3

4. Hayatabad town 2 8 1 4

Total 16 220 5 7

Sub total 248

Table-2: Satisfaction Level in lab Bio-safety

Bio risk Assessment Number Of Laboratories
Satisfactory* Un-Satisfactory 

Sample Handling 75 173

Pathogen Handling 38 210

SOP’s 113 135

Training of laboratory workers 67 181

Use of PPE 13 235

Lab equipment’s 32 216

Incident Management 86 162

Waste Management 10 238

Recording of Information 140 108

Pathogen Record 45 203
*Biosafety level was considered satisfactory in those labs who followed the basic biosafety guidelines provided 
by WHO (Lab biosecurity guidelines, Sept, 2006 WHO/CDS/EPR/2006.6)

Table-3: Satisfaction level in Lab Biosecurity 

Bio risk Assessment Number Of Labs
Satisfactory* Un-Satisfactory 

1 Physical Security

a) Graded Protection 40 208

b) Detect/Delay/Response 32 216

2 Personal Management

a) Personnel Training 58 190

b) Security Awareness 92 156

3 Material Control and accountability 27 221

4 Transport Security 9 239

5 Information Security 89 156
*Biosafety level was considered satisfactory in those labs who followed the basic biosafety guidelines provided 
by WHO. (Lab biosecurity guidelines, Sept, 2006 WHO/CDS/EPR/2006.6)
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physical bio-security was found inadequate in 
majority of labs as, locks and security cameras 
were installed in some of the laboratories but 
most of the cameras were not in working condi-
tions and were not monitored. Fences and grills 
on windows were present in some of the labora-
tories. Intrusion alarms were not installed in any 
laboratory due to which the laboratories were 
easily assessable by anyone.  

High risk pathogens were easily assessable in 
some of high reputed tertiary care hospitals of 
Peshawar. Files and records of extremely high 
risk pathogens (BSL-3, 4) were kept in lock and 
were not approachable to anyone without prop-
er permission from management. While records 
of other pathogens were easily available.   

Most of the students and researchers were dis-
posing of high risk pathogenic samples directly 
in the drainage system aft er completing their 
experiments. While some of them in spite of 
properly burring the pathogens aft er decon-
tamination; were throwing used culture plates 
in garbage cans without proper decontamina-
tion. Highly pathogenic organisms (table-4) 
were found in the samples collected from these 
clinical and research labs which suggest that the 
pathogens were disposed off  in the environment 
without proper decontamination. 

Discussion:
Bio risk management is an emerging concept 
globally due the increased number of emerging, 
remerging and highly resistant pathogens taking 
lives of millions of people all over the world. It 
was important to observe the current status of 
bio-safety and bio-security in clinical and re-

search laboratories of Peshawar. Bio-safety and 
bio-security are the terminologies; the global 
scientifi c communities are becoming aware of, 
due to the workshops, trainings and seminars 
being arranged by diff erent NGO’s. Th e pur-
pose of this study was to summarize the current 
status of bio risk management practices being 
carried out in Peshawar. As opposed to a previ-
ous study conducted in Asian countries where 
most of the laboratories were following simple 
bio-security measure,12 we are lacking even the 
basic bio-security parameters in majority of our 
labs including laboratories of some high reputed 
public sector hospitals. 

Th is would help in future to develop strategies 
to overcome these gaps by arranging workshops 
and trainings on implementing bio risk manage-
ment practices. 

Th is survey revealed the negligence level of bio-
security measures in clinical and research set-
tings. Workshops, trainings and seminars are 
required to be arranged on emergency basis to 
introduce and implement the guidelines of bio 
risk management. As suggested previously lit-
erature about the proper handling of bio-logical 
samples including pathogens and toxins should 
be developed and distributed among laborato-
ries.13 In addition to this extra-ordinary mea-
sures are required to be taken as soon as possible 
as the pathogens which are disposed of in envi-
ronment without any proper decontamination 
are the main cause of the increasing infections 
and diseases in local community at an alarming 
rate specially hepatitis. Th us bio-safety and bio-
security measures should be implemented as 
mandatory as soon as possible with the develop-
ment of a regulatory committ ee that defi nes and 
establishes guide lines for bio risk management.  

Conclusion:
Th is study refl ects the current level of bio-secu-
rity in clinical and research labs of both public 
and private sector. In this survey major gaps 
were identifi ed in bio-security of the labora-
tories, the basic concept of bio-security is not 
understood by laboratory personnel’s, students 
and even researches. Th is overall survey draws 

Table-4: Pathogens identifi ed

 Name of Pathogen
 Salmonella Typhi

 Mycobacterium Tuberculosis 

E.coli

MRSA 

 Klebsiella pneumoniae 

 Pseudomonas aeruginosa 

 HCV 

 HBV 
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att ention towards the alarming situation of bio-
security in Peshawar. In order to overcome this 
condition few steps should be taken by the lo-
cal government including the development of 
proper survey teams and regulatory committ ees, 
implementation of bio-security measures in lab-
oratories on urgent basis, training workshops re-
garding awareness of bio risk management. Th is 
study suggests a detailed investigation of all the 
laboratories in Peshawar cantt  and city areas in 
Peshawar in future to develop bio risk mitigation 
strategies to secure the pathogens, our commu-
nity and environment. Furthermore, a detailed 
survey is required at country level to probe the 
bio-safety and bio-security levels of all the labo-
ratories and to design new strategies and poli-
cies to prevent and upgrade all the laboratories 
to follow standard bio-safety and bio-security in 
their facilities.     
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