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History of Plague in Vietnam

1898: first case from HongKong via ships.

Five periods:

1. Imported and transmision to community: 1898-1922

2. Quiet and endemic: 1923-1960

3. Re-emerge in a large scale: 1961-1990

4. Endemic and quiet: 1991-2002

5. Under control: 2003 - now



Cycle of transmission



Goal of the surveillance

Enhance the capacity in plague control and prevention by 
implementing the surveillance system to actively detect 
human cases of plague transmitted into Vietnam via 
points of entry and actively monitor rodents and flea 
activities in areas bordering China and Laos. 



Objectives

(1) To early detection of plague human cases and in 
rodents

(2) To identify and monitor rodent and flea species in 
surveillance sites
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Components

1. Human surveillance

Using the WHO case definition for plague: 





Components
1. Human surveillance

Location: 

➢11 Points of Entry (PoE) bordering 
China, Laos

Method: 

➢Screening at PoE by body 
temperature and health declaration 
to detect suspected cases.

➢Reports from hospitals

If a suspected case detected, 
specimens will be taken for testing to 
confirm.



Components

2. Rodent and flea surveillance

➢Location: 11 PoE areas 

➢Method: Data on domestic fleas and rodents were 
obtained by using traps monthly in accordance with the 
WHO guidelines
▪ Classification of rodents and fleas

▪ Take rodent samples (livers/spleen/kidney) for testing

➢Take flea sample for PCR and for testing for chemical 
sensitivity or resistance. 



Components

2. Rodent and Flea surveillance

➢ Rodent index: number of rodents/#traps per time.

➢ Flea index:  average number of fleas/a rodent, by    
month, by sites

➢ Review of indexes: high, average or low



Components

3. Enhance capacity

➢Provide one training course to update the 
surveillance guideline anually. 

➢Provide lab training for Wayson microscopic staining 
procedure to early detect Yersinia pestis for 
International Health Quarantine Centers

➢ Workshop for surveillance results
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Rodent index, 2018

TT Sites PoE Rodents Fleas Flea index

1 Lào Cai
Lào Cai 56 33 0.59

Kim Thành 48 17 0.35

2

Lạng Sơn
Hữu Nghị 57 4 0.07

Tân Thanh 51 3 0.06

3
Hải Phòng Cảng HP

31 42 1.35

4

Quảng Ninh
Móng Cái 11 0 0.00

Cảng Hòn Gai 10 3 0.30

5 Hà Nội Nội Bài 44 19 0.43

6

Hà Tĩnh
Cảng Vũng Áng 25 2 0.08

CK Cầu Treo 22 6 0.27

Tổng số 355 129 0.36



Flea index, 2018

TT Trung tâm CK T3 T4 T5 T6 T7 T8 T9 T10 T11 TB

1 Lào Cai
Lào Cai 0.50 2.50 0.75 0.14 0.17 0.00 0.67 0.44 0.29 0.59

Kim Thành 0.00 0.75 0.00 0.40 0.00 0.00 0.60 0.57 0.33 0.35

2

Lạng Sơn
Hữu Nghị 0.00 0.00 0.00 0.00 0.22 0.00 0.33 0.00 0.17 0.07

Tân Thanh 0.10 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.20 0.06

3 Hải Phòng Cảng HP 0.20 0.50 2.00 6.33 3.50 0.75 0.00 0.00 0.67 1.35

4

Quảng Ninh
Móng Cái 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Cảng Hòn Gai 0.00 0.00 0.00 0.00 0.00 3.00 0.00 0.00 0.00 0.30

5 Hà Nội Nội Bài 0.80 0.00 0.67 0.00 0.50 0.40 0.50 0.00 0.71 0.43

6

Hà Tĩnh
Cảng Vũng Áng 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.08

CK Cầu Treo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.00 1.50 0.27

TB 0.16 0.38 0.37 0.69 0.44 0.42 0.21 0.60 0.39 0.36



Chemical sensitivity, 2018

Death (%)

Hà Nội Hải Phòng Lạng Sơn Hà Tĩnh Lào Cai Quảng Ninh

Chemical
Malathion 5% 65.2 60.8 67.3 67.3 66.7 62.3

Deltamethrin 0.05% 79.6 70.3 82.3 82.5 68.7 75.3

Permethrin 0.75% 93.0 86.7 92.3 91.7 89.7 90.3
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Flea controls



RODENT CONTROLS

•Permethrin 50EC; 

0,2gr/m2

•Baits: Klerat and Storm



Rodent controls



Rodent controls



Before After (2 days)



RODENT AND FLEA SURVEILLANCE

Kim Thanh PoE,  Lao Cai Province



RODENT AND FLEA SURVEILLANCE

Tan Thanh PoE – Lạng Son Province



RODENT AND FLEA SURVEILLANCE

Hữu Nghị - Lạng Sơn



RODENT AND FLEA SURVEILLANCE
Hai Phong Harbour
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Research proposals: questions on what diseases?

Rodents-borne Diseases: Plague, 
Leptospira, typhus, viral hemorrhagic 
fever, hantavirus, parasites…. 



1. HANTAVIRUS

Most commonly found in the white-footed 
mouse, cotton rat and rice 
rat, the Hantavirus is a potentially life-
threatening disease that currently has no 
specific treatment, cure or vaccine.

Symptoms include: fever, fatigue, muscle aches 
(generally in hips, backs and thighs) and may 
include, diarrhea abdominal pain, nausea and 
vomiting.

In conclusion, we found that SEOV is 
circulating in northern Vietnam, in 
both humans and rodents; however, the 
consequence of SEOV infection as a cause of HFRS 
remains unclear. The Vietnamese SEOV is 
phylogenetically distinct from SEOVs originating in 
other regions, suggesting that Southeast Asian SEOVs 
form a separate cluster. As the existence of novel 

hantaviruses was also suggested, additional 
epidemiological and epizootiological
studies are required to clarify the variation in, and 
distribution of, hantaviruses in East and Southeast Asia



2. LYMPHOCYTIC 
CHORIOMENINGITIS 
VIRUS (LCMV)

Lymphocytic choriomeningitis, or 
LCM, is a rodent-borne viral infectious 
disease caused by lymphocytic 
choriomeningitis virus (LCMV), a 
member of the 
family Arenaviridae, that was initially 
isolated in 1933.

Very little seroreactivity was 
observed to LCMV in either rodents 
(1/275, 0.4%) or humans (2/245, 
0.8%). Molecular screening of rodent liver tissues using 
consensus primers for flaviviruses did not yield any amplicons, 
whereas molecular screening of rodent lung tissues for 
hantavirus yielded one hantavirus sequence (SEOV). In 
summary, these results indicate low to moderate levels of 
endemic hantavirus circulation, possible circulation of a 
flavivirus in rodent reservoirs, and the first available data on 
human exposures to parechoviruses in Vietnam. Although 
the current evidence suggests only 
limited exposure of humans to known 
rodent-borne diseases, further 
research is warranted to assess public 
health implications of the rodent trade.



3. PLAGUE



Future study for Plague host/vector

Data need to collect: 

➢Temperature, 
➢duration of sunshine, 
➢rainfall and humidity
➢Mapping areas 

were recorded as monthly averages by local meteorological stations.



4. SALMONELLA

Salmonella are bacteria that can live in the intestinal tract of 

many different animals.Salmonella can make both 
people and animals sick.

• Many animals and pets can carry these germs, even if they 
look clean and healthy. Animals that can 
spread Salmonella to people include

➢Poultry (chicks, chickens, ducklings, ducks, geese, and 
turkeys)

➢Other birds (wild birds)

➢Reptiles (turtles, lizards, and snakes)

➢Amphibians (frogs and toads)

➢Rodents (mice, rats, hamsters, and guinea pigs)
➢Other small mammals (hedgehogs)

➢Farm animals (goats, calves, cows, sheep, and pigs)

Symptoms: chills, fever, abdominal cramps, nausea, 
vomiting, and diarrhea.



5. TULAREMIA

Caused by the bacterium Francisella tularenis, Tularemia is often found in rodents, 
rabbits and hares who are especially prone. Tularemia is most commonly 

transferred to humans by an infected tick or deer fly bite, or by 
handling of an animal that is infected. Reported in almost every state in America, 
Tularemia can be life a threatening illness, though most cases can be treated with 
the use of antibiotics.



6. LayV fever

The Hendra virus and Nipah virus 

Recently, 35 febrile human cases in two provinces in 
China were investigated and confirmed due to other 
henipavirus infection called Langya henipavirus 
(LayV) [1]. 

LayV is most phylogenically related to Mojiang 
henipavirus which were detected in Southern China 
[2]. 

Natural host: Shews



7. Leptospira

A high seropositive proportion with 17 
different serovars was detected in all 
studied animals, which indicates the 
diversity of Leptospira in Vietnam.

14% seropositive in rats

This study showed a high prevalence of 
Leptospira circulating in both domestic and 
wild animals, increasing the risk of 
pathogenic leptospires transmission to 
humans in Vietnam.



Research proposals

Geospatial approaches for monitor hosts and human cases

Spatial epidemiology+ vulnerability areas+ disease ecology



Concept note 1: 

Seroprevalence study of LayV virus (henipavirus) 
amongst dog, goat, rodent and febrile human in the 
northern provinces of Vietnam at PoE areas bodering
with China



Concept note 2:

Detection of Leptospira in hosts and environment in the 
northern provinces of Vietnam bordering with China 
and Laos 
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