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FOOD SAFETY MONITORING AND
SURVEILLANCE SYSTEM FOR SRI LANKA

THE GLOBAL PERSPECTIVE ON FOOD
SAFETY AND FOOD BORNE ILLNESS

Food safety creates major public health issues
worldwide. Food borne illnesses are common, costly, and
a so far preventable public health problem. The food borne
illnesses are defined as diseases, usually either infectious
or toxic in nature, caused by agents that enter the body
through the ingestion of food or water (WHO: Fact sheet
N°237, 2007). These contaminations in food and water
can create an enormous social and economic burden on a
society and their health system in both developed and
developing countries such as Sri Lanka. When foodborne
illness is considered both biological and chemical agents
are involved. The estimated reported global burden of
foodborne illness is caused by 31 bacteria, viruses,
parasites, toxins and chemicals (WHO, 2016). The
commonly identified biological agents are
Campylobacter spp., E.coli O157:H7, Listeria
monocytogenes, certain serotypes of Salmonella enterica,
Shigella spp, Clostridium botulinum, Staphylococcus
aureus, Norovirus, Toxoplasma gondii and foodborne
trematodiases (WHO: Fact sheet, 2016).

It has been reported that globally there are nearly 1.7
billion cases of diarrheal disease every yearand thisKkills
around 760 000 children under the age of five years
(WHO: Fact sheet N°330, 2013). A great proportion of
these cases can be attributed to contamination of food and
drinking water. Developing countries such as Sri Lanka
also bears the brunt of the problem due to the presence of a
wide range of foodborne diseases.

PREVAILING STUDIES AND KNOWLEDGE GAP
ON FOOD BORNE PATHOGENS AND ITS
IMPACT

Passive surveillance studies have being carried out in
Sri Lanka regarding the identification of food borne
pathogens. In Sri Lanka most frequent were diarrheal
diseases caused by Campylobacter spp., and Norovirus. In
2012, a total of 4003 clinically confirmed human cases of
foodborne illnesses were reported. Among those, the
majority were young children below 9 years of age
(Annual Epidemiological Bulletin, 2012). In a study
conducted in 2012 it has been found that the prevalence of
Bacillus cereus was 56 % in Chinese style fried rice that
was available in Colombo city. The organism was
responsible for causing the symptoms of diarrhea and
vomiting. The identified risk factors in that study were

storage of boiled rice at room temperature for more than
forty eight hours and the cooking frequency (Perera and
Ranasinghe, 2012). Toxigenic Aspergillus species,
Aflatoxin B1, Aflatoxin G1 have been also identified in
parboiled rice and raw milled rice due to the increased
storage time and the storage method (Bandaraezal., 1991a,
Bandara et al., 1991b). Ocratoxin has been identified in
the consumable food samples in the North Central
Province ofthe country(Wanigasuriyaet al., 2008).

Fish collected from the Negombo area and distributed in
suburbs of Colombo had been positive for the presence of
Escherichia coli, Salmonella spp and Listeria
monocytogenes along the different steps of the supply
chain such as at the boat, the ice manufacturing plant and
at post-harvest handling. Fish is important in the context
of contamination as it is easily perishable (Ariyawansa et
al., 2016). Salmonella species have been identified in both
captured and cultured shrimp at a prevalence of 12.8 % in
a study conducted in 2008. A Salmonella infection could
results in nausea, vomiting and abdominal cramps
(Kamalika et al., 2008). In dried fish from the markets in
Kandy area the presence of different fungal isolates
including Aspergillus niger and Aspergillus flavus was
shown (Atapattu and Samarajeewa, 1990). Traces of
heavy metals such as Ca, Cd, Cu, Fe, Hg, K, Mg, Mn, Na, P,
Sr and Zn have also been found in Tilapia reared in the
water reservoirs. The standards were below the
international recommended levels during the year 2009
(Allinson et al., 2009).

Rajasooriya et al., (2002) have conducted a study on
ground water quality at one region of Valigamam and
identified a large proportion of wells having high level of
nitrate which exceed the WHO standard due to intensive
agriculture practices through high inputs of artificial and
natural fertilizers. However, this water is used for different
farming practices and also in the farmers' houses. The
possible contamination of fecal coliforms in drinking
water resources in Jaffna area has been documented
(Muralithas et al., 2011).

Foodborne illnesses are of major concern in the YOPI
(Young, Old ,Pregnant and Immunosuppressed) group of
people because of the reduced immunity levels (Havelaar
etal., 2015, Barbuddhe et al., 2012, Kirk et al., 2015). In
2014 the annual health bulletin of Sri Lanka had indicated
1072 cases of typhoid fever were reported and 27.6 % was
found in the age group of 5-14 years old. The number of
dysentery patients was 4832 cases (33.7% were children
1-4 years) and 2056 viral hepatitis cases (27.6% were 5-14
years).
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Some pathogens that are reported from food borne
illness cases emerge as multi drug resistance type and this
cause further challenge to control the disease (Garedew et
al.,2015;Routhetal., 2015; Liuetal., 2013).

Continuous screening and monitoring of antimicrobial
susceptibility in bacteria from any animal or plant
originated food is extremely important to ensure the
betterment of global public health and economy as well.
The Food Microbiology Laboratory at the Department of
Veterinary Public Health & Pharmacology, Faculty of
Veterinary Medicine & Animal Sciences, University of
Peradeniya, Sri Lankahas been participating in studies on
antimicrobial resistance and residues of animal originated
food, through the World Health Organization (WHO)
program of External Quality assurance System (EQAS)
since 2005. However, these program activities are able to
produce a glimpse of what is the real situation of
antimicrobial use, antimicrobial resistance, and
antimicrobial and other chemical residues in water, plants
and animal originated food in Sri Lanka. The WHO has
also established the Foodborne Disease Burden
Epidemiology Reference Group (FERG) in 2010 in which
Sri Lanka collaborated (Havelaar et al., 2015).

The annual health bulletin of Sri Lanka in 2014 reported
the leading 11" cause of hospitalization was intestinal
infectious diseases (128,733 cases) and 9" cause among
the leading cause of hospital deaths. In year 2014 the
ministry allocation for health was 162 billion rupees. This
is mainly spent on recurrent and capital expenditure. The
amount spent on recurrent expenditure was 77 % (Sri
Lanka National Health account 2005-2009). The main
part is spent on curative health which is for the inpatient
and outpatient care. The percentage spent on inpatient/
hospitalized patients was 95% from the recurrent
expenditure (Public hospital governance in Sri Lanka,
2015). From this the percentage spent on gastrointestinal
patient (total number of GIT infectious disease people/
total number of hospitalized patients) was around 2%.
This accounts for 2.37 billion rupees.

In Sri Lanka, Central Food Control administration
comes under the purview of the Ministry of Health. The
Food Act no 26 of 1980 enables the legal authority
regarding the manufacturing, storage, sale and
distribution of food in the country. This is antecedent and
how well it addresses the existing need of the country is of
concern. When recent past is considered there is an
increasing trend towards food borne illnesses and the
public interest stirrup occasionally with frequent news
bulletins. The passive surveillance research already
conducted in Sri Lanka has not yet been adequate to fulfill
the requirement of preventing the economic loss that had
been occurring in the country. Therefore more scope
remains for the research activities in the area of food safety.

There are numerous successful stories where food borne
illness has been successfully controlled by strengthening
the surveillance system in both European and Asian
countries such as Denmark, Thailand and Malaysia
(INFOSAN 2014/2015;, Pulse Net2016).

RISK ANALYSIS AND THE NEED OF FOOD
SAFETY MONITORING AND SURVEILLANCE
SYSTEM IN SRI LANKA

The world-wide practiced approach for the
identification of food borne illness is the systematic risk
assessment at every step involved to rule out or rule in the
suspected cause. The risk is defined as the probability of
occurrence of an undesired event and its consequences.
The food borne pathogen can be chemical, biological and
physical in nature (Codex Alimentarius, 2010).

Sri Lanka is in need of an active surveillance system to
reduce the disease burden. The country can learn from
these examples and adopt according to its requirements.
The world practiced approach for monitoring food safety
through systematic surveillance at each step along the
food chain is briefly explained.

Once a suspected case of food poisoning is reported
there may be different culprits such as the environment or
the food handlers but most of the time it is directed
towards the food itself. In the ideal situation the samples
will be examined from all the suspected routes of entry.
This will be conducted via microbiological testing
whether to rule in or rule out each cause. When the food
hygiene is considered, it involves sequential steps from
farm to table. The procedure can be categorized as pre-
processing stages and post- processing stages.

If meat production is considered the preprocessing stage
involves the sequential steps starting from the farm
environment, animal feed, animals on farm, transport to
the market or lairage, from there to abattoir and processing.
The post processing stage involves storage and retail,
domestic trade and retail catering to the consumers. All
along the chain there are numerous routes from where the
introduction and the transmission of pathogens could take
place. Ifthe chemical agents are considered it can be heavy
metals, pesticides, veterinary drugs and growth promoters,
preservatives and additives. The biological agents are
bacteria, virus and parasites that are from water, soil and
animal cross contamination.

The OIE risk definition is mainly concerned with the
international product import and export. The risk is
defined as “The likelihood of the occurrence and the
magnitude of the consequences of an adverse event to
animal or human health in the importing country during a
specified time period”. Here we are concerned with the
local consumption and this should be identified as the
likelihood of occurrence and the magnitude of
consequences of adverse event to animal/ human health
during the specified time period. According to OIE, Risk
assessment is “A systematic way of gathering, evaluating,
and recording information leading to recommendations
for a position or action in response to an identified hazard
(hazard=food borne illness)”.

According to the Codex alimentarius, risk assessment is
“the identification of biological, chemical and physical
agents capable of causing adverse health effects and which
may be present in a particular food or group of foods”.
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The risk assessment consists of 4 steps: (i) release
assessment, (ii) exposure assessment, and (iii)
consequence assessment and (iv) risk estimation.

With regard to food of animal origin at the release
assessment step the veterinarian plays the key role.
Release assessment is the releasing of pathogenic
organism to the environment from the source. This step
identifies the point where the pathogenic agent had
entered the food chain both at pre-processing and the post-
processing. Pre processing stages are in the farm where
apart from pathogenic organisms, the drug residues,
fungal toxins and heavy metals can enter the food chain.
The releasing factors can be categorized as biological,
country and commodity factors. The post processing
stage involves first meat inspection.

Exposure assessment expresses the biological pathways
necessary for exposure of humans to the hazards
(biological or chemical) released from a given risk source
i.e. the frequency of contamination of a food by an agent
and its level in the food over time before consumption. It
should be considered although the pathogenic organism
can be present at one step, at another step it can be
completely destroyed by cooking at a higher temperature
or freezing at a lower temperature.

Consequence assessment describes the adverse health
consequences that may arise as a result of being exposed to
such biological or chemical agent. As indicated earlier,
causing nearly an estimated amount of Rs 2.37 billion loss
and 128,733 cases per year, the foodborne illnesses trigger
considerable losses to the economy and the health of the
people of the country. Apart from the direct financial loss
there is the associated socio-economic loss. The socio-
economic impact of the diseases relates to the loss of
manpower to the government and/or the private sector,
and to the family of the person as a result from being sick.
This is calculated by the disability adjusted life year
(DALY) which is based on the loss of number of years due
to the disease burden (ill health and death).

Based on the results of the risk assessment the risk
estimation is done qualitatively or quantitatively.
Qualitative risk assessment is carried out by developing
the risk matrix where the ultimate risk is categorized as
high, medium and low. Quantitative risk assessment is
carried out by deterministic or stochastic models.

Once the risk is identified it should be managed to an
acceptable level. This is instigated by awareness, policy
making and creating standards. At international level for
importation of food products it is essential to achieve Food
Safety Objectives (FSO) and follow Good Hygiene
Practice (GHP) /Good Manufacturing Practice (GMP).
Considering the local market, the created standard should
be able to provide appropriate level of consumer
protection. Special attention should be paid at the local
market since Sri Lanka is becoming a popular tourist
destination.

In USA, CDC has announced that by reducing the food
related illness by 10%, the Americans have reduced 5
million people getting sick every year. From the consumer
aspect they should be encouraged to buy the products that

are certified and that can be traced back.

In conclusion the need remains for implementing a
proper food safety surveillance system in the country with
amulti-disciplinary approach at every step involved. With
the present economic growth rate of Sri Lanka of 6.2%, the
purchasing ability of general public is improving and the
need for quality food products will be in demand. This will
create a suitable environment for such organized systems.
The government should be made aware of the role of
veterinarian in this context. Further, the research capacity
should be strengthened as to address how the system can
be improved to meet the gap between the public health
challenges and preventing the economic losses to the
country.

REFERENCES

Allinson, G., Salzman, S.A., Turoczy, N., Nishikawa, M.,
Amarasinghe, U.S., Nirbadha, K.GS., De Silva, S.S.
(2009). Trace metal concentrations in Nile tilapia
(Oreochromis niloticus) in three catchments, Sri Lanka.
Bulletin of environmental contamination and
toxicology, 8§2: 389394.
https://doi.org/10.1007/s00128-008-9580-9

Ariyawansa, S., Ginigaddarage, P., Jinadasa, K.,
Chandrika, J.M., Arachchi, GG, Ariyaratne, S. (2016).
Assessment of Microbiological and Bio-chemical
Quality of Fish in a Supply Chain in Negombo, Sri
Lanka. Proceedings food science international
conference of Sabaragamuwa University of Sri Lanka.
2015 (ICSUSL 2015) 6,246252.

Atapattu, R., Samarajeewa, U. (1990). Fungi associated
with dried fish in Sri Lanka. Mycopathologia, 111: 5559.
https://doi.org/10.1007/BF02277304

Bandara, J.M., Vithanege, A.K., Bean, GA. (1991a).
Effect of parboiling and bran removal on aflatoxin
levels in Sri Lankan rice. Mycopathologia, 115: 3135.
https://doi.org/10.1007/BF00436418

Bandara, J.M., Vithanege, A.K., Bean, GA. (1991b).
Occurrence of aflatoxins in parboiled rice in Sri Lanka.
Mycopathologia, 116:65-70.

https://doi.org/10.1007/BF00436366

Barbuddhe, S.B., Malik, S.V.S., Kumar, J.A., Kalorey,
D.R., Chakraborty, T. (2012). Epidemiology and risk
management of listeriosis in India. International
Journal of Food Microbiology, 154: 113118.
https://doi.org/10.1016/j.ijfoodmicro.2011.08.030

Garedew, L., Hagos, Z., Zegeye, B.,Addis, Z. (2015). The
detection and antimicrobial susceptibility profile of
Shigella isolates from meat and swab samples at
butchers' shops in Gondar town, Northwest Ethiopia.
Journal of Infection and Public Health,3:348-355.

Gill, C.O., Youssef, M.K. (2014). Microbiological safety
of meat, Emerging Pathogens A2 - Dikeman, Michael,
in: Devine, C. (Ed.), Encyclopedia of Meat Sciences.
Academic Press, Oxford, 340344.
https://doi.org/10.1016/B978-0-12-384731-7.00047-7

Havelaar, A.H., Kirk, M.D., Torgerson, PR., Gibb, H.J.,
Hald, T., Lake, R.J., Praet, N., Bellinger, D.C., de Silva,



34 Gunasekera et al

N.R., Gargouri, N., Speybroeck, N., Cawthorne, A.,
Mathers, C., Stein, C., Angulo, EJ., Devleesschauwer,
B. (2015) World Health Organization Global Estimates
and Regional Comparisons of the Burden of Foodborne
Disease in 2010. PLoS Med, 12:
DOI:10.1371/journal.pmed.1001923.
https://doi.org/10.1371/journal.pmed.1001923

Kamalika, J., Ubeyratne, H., Kleer, J., Hildebrandt, G,
Fries, R., Khattiya, R., Padungtod, P., Baumann, M.P.O.,
Zessin, K.-H. (2008). Prevalence of Salmonella in
marketed Penaeus monodon shrimps in North Western
Province, Sri Lanka. Berliner und Miinchener
tierdrztliche Wochenschrift, 121: 418-42.

Kananke, T., Wansapala, J., Gunaratne, A. (2016).
Assessment of heavy metals in Mukunuwenna
(Alternanthera sessilis) collected from production and
market sites in and around Colombo district, Sri Lanka.
Procedia Food Sci., International Conference of
Sabaragamuwa University of Sri Lanka 2015 (ICSUSL
2015).6,194198.
https://doi.org/10.1016/j.profoo.2016.02.047

Kirk, M.D., Pires, S.M., Black, R.E., Caipo, M., Crump,
J.A., Devleesschauwer, B., Dopfer, D., Fazil, A,
Fischer-Walker, C.L., Hald, T,, Hall, A.J., Keddy, K.H.,
Lake, R.J., Lanata, C.F., Torgerson, P.R., Havelaar, A.H.,
Angulo, F.J. (2015). World Health Organization
Estimates of the Global and Regional Disease Burden of
22 Foodborne Bacterial, Protozoal, and Viral Diseases,
2010: A Data Synthesis. PLoS Med., 12.
https://doi.org/10.1371/journal.pmed.1001921

Liu, M., Wong, M.H.Y,, Chen, S. (2013). Molecular
characterisation of a multidrug resistance conjugative
plasmid from Vibrio parahaemolyticus. International
Journal of Antimicrobial Agents, 42: 575579.
https://doi.org/10.1016/j.ijantimicag.2013.08.014

Marie-Josee, J., Martijn Bouwknegt, n.d. Cost-of-illness
and disease burden of food-related pathogens in the
Netherlands, 2011 [WWW Document]. URL
http://www.sciencedirect.com/science/article/pii/S016
816051400573X.

Moon, S., Sohn, I.-W., Hong, Y., Lee, H., Park, J.-H.,
Kwon, G-Y., Lee, S., Youn, S.-K. (2014). Emerging
Pathogens and Vehicles of Food- and Water-borne
Disease Outbreaks in Korea, 20072012. Osong Public

Health Research Perspective, 5: 34-39.
https://doi.org/10.1016/j.phrp.2013.12.004

Muralithas, M., Ubeyratne, J.K.H., Kandeepan, K.,
Surenthirakumaran, R. (2011). Outbreak of foodborne
illnesses in Jaffna district. 63 Annual Scientific
Sessions of the Sri Lanka Veterinary Association. 07th
April 2011. Gannoruwa, Sri Lanka

Perera, M.L., Ranasinghe, GR. (2012). Prevalence of
Bacillus cereus and associated risk factors in Chinese-
style fried rice available in the city of Colombo, Sri
Lanka. Foodborne Pathogen Diseases, 9(2): 125-131.
doi:10.1089/fpd.2011.0969.
https://doi.org/10.1089/fpd.2011.0969

Rajasooriyar, L., Mathavan, V., Dharmagunawardhane, H,
A., Nanthakumar, V. (2002). Ground water quality in
the Valigamam region of the Jaffna peninsula, Sri Lanka.
Geological Society, London, Special Publications, 193,
p-181-197
https://doi.org/10.1144/GSL.SP.2002.193.01.14

Routh, J.A., Pringle, J., Mohr, M., Bidol, S., Arends, K.,
Adams-Cameron, M., Hancock, W.T., Kissler, B.,
Rickert, R., Folster, J., Tolar, B., Bosch, S., Barton
Behravesh, C., Williams, I.T., Gieraltowski, L. (2015).
Nationwide outbreak of multidrug-resistant Salmonella
Heidelberg infections associated with ground turkey:
United States, 2011. Epidemiology and Infection, 143:
32273234 https://doi.org/10.1017/S095026881500049
7

Sri Lanka National Health account 2005-2009.
http://www.ips.lk/publications/series/healthecon/sri_la
nka health account 2005 2009 ips/national health
accounts 2005 2009

Wanigasuriya, K.P, Peiris, H., Ileperuma, N., Peiris-John,
R.J., Wickremasinghe, R. (2008). Could ochratoxinA in
food commodities be the cause of chronic kidney
disease in Sri Lanka? Transactions of the Royal Society
of Tropical Medicine and Hygiene, 102: 726728.
Https://doi.org/10.1016/j.trstmh.2008.04.007

Yang, S., Pei, X., Wang, G, Yan, L., Hu, J., Li, Y,, Li, N,
Yang, D. (2016). Prevalence of food-borne pathogens in
ready-to-eat meat products in seven different Chinese
regions. Food Control, 65: 92-98.
https://doi.org/10.1016/j.foodcont.2016.01.009



	Page 1
	Page 2
	Page 3
	Page 4

