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Abstract More than 100 arboviruses can cause a systemic febrile illness with headache, arthalgia and
rash. In March 2012, Bureau of Epidemiology was notified about a cluster of maculopapular rash
with fever and poly-arthritis/-arthralgia in Ratchaburi Province.  New cases were increasing
although the local team implemented prevention and control measures.  A joint investigation was
later initiated to confirm the diagnosis of the outbreak.  An active case finding was conducted,
including an environmental survey and laboratory investigation.  A case was defined as a person in
4 affected villages who developed undifferentiated maculopapular rash, with/without fever or joint
symptoms during 1 February-23 March 2012. Of 33 cases identified, the first case developed symp-
toms on 11 February followed by his family members.  Number of cases rose in 4 villages within a
month, with attack rates between 0.1 percent and 2.5 percent. The first affected village was in the
center of these villages.  Eighty percent of cases were adults.  Main clinical manifestations included
generalized maculopapular rash (100%), fever (55%) and joint involvement (52%). In an environ-
mental survey, the thicket, many mosquito breeding containers, abundant mosquitoes and no gather-
ing activities of people in these 4 villages were reported. The villagers did not use Temiphos or
Poecillia and any mosquito repellent. ELISA antibody test was positive for dengue virus IgM in 11
of 18 cases (61.1%). Entomological investigation found that 37 of 40 collected mosquitoes (93%)
were Aedes aegypti and the RT-PCR identified dengue serotype 2 (DEN-2) in mosquitoes in 2 of 4
houses (50%). This unusual outbreak was in late summer and most likely caused by dengue infec-
tion, yet mostly affected adults. After strengthening prevention and control measures, the outbreak
was subsided. Dengue prevention and control measures are very important because the people who
previously infected with prevailing DEN-1 virus can develop the severe form of dengue hemor-
rhagic fever if they are re-infected with DEN-2 virus.
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Introduction
Arboviral diseases are any diseases caused by

viral infections which are transmitted by arthropods.

Most of them spread by infected mosquitoes. More

than 100 known arboviruses are capable of causing a

systemic febrile illness that often includes headache,
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arthralgia, myalgia, and rash. Although most arboviral

infected patients are not severe cases and can expect a

full recovery, some viruses also cause more severe,

prolonged symptoms including severe joint pain(1-3).

In Thailand, common arboviral diseases which have

been reported in rainy seasons, May-September, were

dengue and chikungunya(4).  Ratchaburi province is

one of the hyper-endemic areas of dengue, most com-

mon serotype in this province is serotype 1 (5). Only

one chikungunya outbreak was reported in Ratchaburi

province in 2009(6).

However before the beginning of the rainy sea-

son, 2012, the Bureau of Epidemiology (BOE) was

notified by Ratchaburi provincial health officers about

a cluster of maculopapular rash (MP rash) with fever

and poly-arthritis/-arthralgia in 4 villages of Ratchaburi

Province. These clinical manifestations were not spe-

cific and could not lead to definite diagnosis of den-

gue or chikungunya or any other arboviral diseases.

Moreover, new cases were still reported although the

local Surveillance Rapid Response Team (SRRT)

implemented initial prevention and control measures

including thermal fogging, ultra-low-volume (ULV)

fogging, and mosquito’s larva elimination. A joint in-

vestigation was later initiated by BOE and local SRRT

teams to identify disease etiology and diagnosis, to

determine the extent of the outbreak and recommend

appropriate prevention and control measures.

Methods

Descriptive study

Preliminary results of a local investigation team

were reviewed to gain relevant information on the out-

break and an active case finding was conducted in a

community survey. Medical records of possible OPD

cases at Photharam hospital were reviewed.

The inclusion criteria of cases for the commu-

nity survey were residents in Village 2, 3,4 and 7 of

Klong Ta Kot subdistrict, Photharam district,

Ratchaburi province who developed at least 1 of 3 cri-

teria:

1) undifferentiated MP rash

2) any new joint involvement

3) acute fever with any of dengue/ chikun-

gunya signs and symptoms, excluding only fever with

upper respiratory tract signs and symptoms

Criteria for including medical records in

Photharam hospital in this review were any patients

who lived in Klong Ta Kot subdistrict, Photharam dis-

trict, Ratchaburi province and were diagnosed with

any of ICD-10 (International Classification of Dis-

eases-10) (Table 1)(7) from 1 January to 20 March

2012.

Data abstraction form was used in data collec-

tion which included demographic data, exposure fac-

tors, onset date of illness, clinical signs and symptoms

of patients, laboratory results, diagnosis and treatment.

Environmental study

An environmental survey was carried out in Vil-

lage 2, 3 and 4, Klong Ta Kot subdistrict, Photharam

district, Ratchaburi province to observe human behav-

ior, mosquito habitat, mosquito breeding containers

including mosquito larvae in water containers. More-

over, adult mosquitoes were collected, direct landing

catches of mosquitoes from human bait, inside and

outside of 4 patients’ houses for species identification

at Thailand National Institute of Health.

Table 1 ICD-10 coding used for including medical record

ICD-10 code Titles

A90 Dengue fever
A92 Chikungunya fever
B05 Measles
B06 Rubella
L50 Urticaria
R21 Rash and other non specific skin eruption
Y400-599 Drug medicaments and biological substances

causing adverse effects in therapeutic use
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Laboratory investigation

Human serum samples

Human serum samples were collected from 18

villagers and tested with following techniques;

- Rapid screening test (ELISA test kit) for Ru-

bella and Dengue virus (DENV)#

- ELISA IgM and IgG for DENV,

chikungunya virus (CHIKV) and Japanese encephali-

tis virus (JE virus)*

- RT-PCR for CHIKV, DENV and Alpha-

virus*

- Viral isolation for Flavivirus and

Alphavirus*

- Viral genomic detection by Next Gen Ma-

chine$

All acute serum samples were collected within 3

days of fever onset and convalescent serum samples

were collected 14 days after the onset.

Entomological laboratory investigation

All collected adult mosquitoes were sent for

mosquito species identification and testing by Real

Time PCR for CHIKV and DENV*.

Data analysis

This study used proportion to present the result

of quantitative data analysis. Median with range was

used in age variable analysis.

Results
Descriptive study

In the community survey, 33 patients met the case

definition. Based on medical record review, there were

13 OPD patients diagnosed with the diseases classi-

fied in ICD-10 coding criteria but only 4 of them met

the case definition. As such, a total cases in this out-

break        remained 33 as the 4 OPD cases had already

been identified in the community survey.

This outbreak occurred in Village 2, 3 and 4,

Klong Ta Kot subdistrict, Photharam district,

Ratchaburi province. The first case was a 59-year-old

Thai male in Village 3 which was surrounded by oth-

ers-2, 4 and 7 (Figure 1). He developed symptoms on

19 February 2012 and the next two cases -including

the index case- were his family members, living in

the same house. Number of cases rose in 4 villages

within a month. The four cases in Village 4 were in

the same family living under the same roof. No gath-

Figure 1: Map of affected village (Village 2, 3, 4 and 7) in Klong Ta Kot subdistrict, Photharam district, Ratchaburi province

Remark: # Bureau of Epidemiology team,
*Thailand National Institute of Health
$ Japan National Institute of Health

: The first case lived in this village which
was in the center of the affected areas.
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ering activities of people in these 4 villages were re-

ported. As the distances between the houses of the first

and the others were within 300 meters, the infection

seemed to jump from one village to another (Figure

2) forming many small clusters of cases (Figure 3).

The local SRRT had implemented prevention and con-

trol measures, including thermal fogging, ultra-low-

volume (ULV) fogging and eliminating mosquito’s

larva since March 9 before the Bureau of Epidemiol-

ogy team joined an investigation on March 20.

Village 2 had the highest attack rate (12/474:

2.5%), followed by Village 3 (16/1,042: 1.5%), Vil-

lage 4 (4/1,545: 0.3%) and Village 7 (1/1,302: 0.1%).

The proportions of affected houses to the total num-

ber of houses in respective villages were in the same

rank of order of the attack rates of cases, 7.3, 2.9, 0.6

and 0.3 percent respectively.

Eighty percent of cases were in adulthood

with the highest proportion among the 31-60 year age

group (Figure 4).  The median of age was 35 years old

(range: 8 months - 68 years). Male to female ratio was

1 to 2.6.

Figure 2 Number of maculopapular rash cases by onset date in Village 2, 3, 4 and 7, Klong Ta Kot subdistrict, Photharam
district, Ratchaburi province, 1 Feb-23 Mar 2012 (N = 33)

Figure 3 Map of Casesû house in Village 2 and 3, Klong Ta Kot subdistrict, Photharam district, Ratchaburi province
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Top three common clinical manifestations were

MP rash (100%), followed by fever (54.5%) and joint

symptoms (51.5%) (Figure 5).  Thirty percent of cases

had all these 3 symptoms, 24 percent of cases had rash

and fever, 21 percent of cases had rash and joint symp-

toms, and 24 percent of cases had only rash.

The sequence of signs and symptoms develop-

ment among 15 cases whose complete data illustrated

that a common pattern started with fever followed by

rash and joint symptoms, respectively in about 27 per-

cent of the patients. The second common pattern was

fever and then developed rash for 20 percent of the

patients. Of these 15 cases; fever emerged as the first

symptoms in 9 cases (60%).

Among 17 cases with joint involvement, only 3

cases could provide the information about positions

of joint involvement. In both small and large joints,

two-third of them (66.7%) had metacarpophalangeal

joint, wrist joint, and knee joint involvement; one-third

of them (33.3%) had plantar, ankle, sacroiliac, shoul-

der and interphalangeal joint involvement. One of

those who had joint involvement had polymigratory

arthritis.

Environmental study

The landscape of the villages was dominated with

thickets. Although the local SRRT provided preven-

tion and control measures including thermal fogging,

ultra-low-volume (ULV) fogging, and mosquito’s larva

elimination, a large number of mosquitoes, especially

Aedes aegypti, could be observed in/around the of

Figure 4 Proportion of cases by age-group in Village 2, 3, 4 and 7, Klong Ta Kot  subdistrict, Photharam district, Ratchaburi
province, 1 Feb- 23 Mar 2012 (N=30)

Figure 5 Proportion of clinical manifestation among cases in Village 2, 3, 4 and 7, Klong Ta Kot subdistrict, Photharam district,
Ratchaburi province, 1 Feb- 23 Mar 2012 (N=33)
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houses during the daytime survey. There was no com-

mon place for villagers to join activities together e.g.,

market in any of Village 2, 3, 4 and 7. No gathering

activity of people in each village occurred prior to the

outbreak. Low social contact between households were

reported.

Most villagers, particularly men, did not stay at

home during day time. During SRRT did mosquito

fogging most of the houses consequently remained

closed and, therefore, hampered its effectiveness.

The villagers did not apply larvicidal chemical

(Temiphos) and Poecillia in their water containers.

House index (HI) in 4 houses of Village 2 was 75 per-

cent (3/4) and the container index (CI) was 50 percent

(4/8).

Laboratory study

Human serum samples

Nine acute serum samples and 13 convalescent

serum samples were collected. Among these samples,

there were 4 paired serum samples. The results of rapid

screening test (ELISA test kit) in 8 samples showed

past rubella antibody (25%), acute dengue infection

(12.5%), recent dengue infection (25%) and past den-

gue infection (50%).

Laboratory confirmation test results; ELISA an-

tibody test for DENV, CHIKV, and JEV infection in

18 samples; showed evidence of either DENV infec-

tion or flavivirus genus infection (61.1%) (Table 2)

yet without any trace of CHIKV and JEV. The others

laboratory confirmation test results of all 8 acute se-

rum samples, viral isolation for Alphavirus / Flavivirus

(4 samples) and RT-PCR test for CHIKV / DENV (8

samples), were negative. Moreover, the viral genomic

detection (in 4 acute serum samples) also failed to iden-

tify any of the viruses.

Entomological laboratory investigation

It was found that 92.5 percent (37/40) of mos-

quitoes were Aedes aegypti. Other species of mosqui-

toes included Aedes albopictus (2.5%), Armigeres

subalbatus (2.5%), and Mansonia uniformis (2.5%).

The results of Real Time-PCR showed Dengue sero-

type 2 in Aedes aegypti in 2 out of the 4 houses of the

patients.

Discussion

Mosquito-borne viral diseases were most likely

a diagnosis of patients in this outbreak. It can be ex-

plained by the observed characteristics of the outbreak,

the pattern of cases distribution in this subdistrict with

many small clusters of cases(3). In addition the jump-

ing pattern of disease spreading from Village 3 to oth-

ers in its vicinity had been observed without any other

linkage between the affected households.

Top three clinical signs and symptoms of the

cases were generalized MP rash, fever, joint involve-

ment which were not specific to either Alphavirus or

Flavivirus infection(8,9). Both can be transmitted by

mosquitoes(1-3,8-12).

In Ratchaburi dengue is hyper-endemic and

chikungunya outbreak is sporadic(4).  However, two

of the prominent symptoms - MP rash (100%) and joint

involvement (51.5%) - as well as the high proportion

of the affected adult (80%) - indicate the possibility

of chikungunya.

Table 2 The results of ELISA antibody test for DENV in-
fection (n=18)

Number of positive
Interpretation

samples (%)

Acute infection (primary) 1 (5.6)
Acute infection (secondary) 4 (22.2)
Acute infection (either primary or secondary) 2 (11.1)
Recent infection (primary) 0 (0.0)
Recent infection (secondary) 4 (22.2)
No DENV infection 4 (22.2)
Uninterpretable 3 (16.7)
Total 18(100.0)
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On the contrary, evidence of DENV infection or

flavivirus genus infection was reported only by the

serological examination in both acute or convalescent

serum samples (61.1%) without any further confirma-

tion by RT-PCR and viral isolation in acute serum

samples. The negative results of RT-PCR and viral iso-

lation, possibly could be attributed by neutralization

of viral pathogens by IgM antibody, very low viral

load in samples and/ or viral degradation at 4oC(7). With

high profile of vectors of DENV / CHICKV infection

in the study area including those carrying DENV se-

rotype 2 in the 2/4 patients houses, dengue infection

emerges as the most likely culprit.

However, this is an unusual dengue infection out-

break because it occurred in summer and mostly

among adult patients with prominent chikungunya-like

clinical manifestation of generalized MP rash plus joint

involvement.

This outbreak spread in Village 2, 3, 4 rapidly

due to high mosquito larva index, the environment was

prone to mosquito breeding, the eradication of larvae

and mosquitoes was not successful without strong col-

laboration with the villagers.

Dengue prevention and control measure in this

area is very important because the patients who have

been infected with any serotype of DENV will have

partial immunity to prevent the other serotype infec-

tion(2,3,13). After that brief period of immunity these

patients will become susceptible host for DENV rein-

fection and developed dengue hemorrhagic fever

(DHF)(1-3,13).

Moreover DENV serotype 1 prevails in

Ratchaburi province(5) thus the patient once infected

with DENV serotype 1 will have even higher risk to

develop severe form of Denque haemorhage fiver-

DHF if they are reinfected with DENV serotype 2(13).

Actions taken

Implementation of prevention and control mea-

sures were repeated and included thermal fogging, ul-

tra-low-volume (ULV) fogging, mosquito’s larva

source reduction, mosquito repellent distribution and

educated health volunteers and villagers. There was

no new case detected after outbreak interventions.

Limitations

This study was a retrospective study, so it is sub-

ject to information bias. The case patients might be

unable to recall their clinical symptoms in the past.

Although a case definition as the one who had any

clinical signs and symptom was used, all cases reported

having MP rash. This might be because MP rash is an

easy sign for anyone with mild symptoms to observe.

Most of the villagers were not home in the day time

so their family members became a proxy. Most houses

were closed in day time and hampered the evaluation

of the true HI and CI.  Virus from patients could not

be identified and some specific viruses that can cause

fever with rash and joint pain, e.g. Sindbis virus, Ross

River virus were not included.

Conclusions

This was the unusual dengue infection outbreak,

as the infection affected mostly adult populations and

occurred in summer; its two of the prominent clinical

manifestations were chikungunya-like generalized MP

rash and joint involvement. The outbreak spread in 4

villages with attack rate between 0.1 and 2.5 percent.

The previous prevention and control measures were

not effective because of the unfavorable environment

and limited local cooperation.  After strengthening pre-

vention and control measures, the outbreak was sub-

sided and no new case was reported.

Recommendations

The SRRT should provide health education for

the villagers in this subdistrict regularly to encourage

the people about the importance of dengue preven-
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tion and control measures, especially in the coming

rainy season.

Laboratory investigation should be improved to

early detect new pathogens that may mimic symptoms

of known pathogens in the country.

Further study about unusual manifestation of

dengue infection in other setting should be conducted.
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‡°Á∫μ—«Õ¬à“ß¬ÿß®“°∫â“π¢ÕßºŸâªÉ«¬‡æ◊ËÕ¥Ÿ™π‘¥·≈–À“‡™◊ÈÕ‰«√— „π¬ÿß √«¡∑—Èß‡°Á∫μ—«Õ¬à“ß ’́√—Ë¡ºŸâªÉ«¬‡æ◊ËÕÀ“‡™◊ÈÕ

‰«√— ∑’Ëμ‘¥μàÕ‚¥¬·¡≈ß  àßμ√«®∑’Ë°√¡«‘∑¬“»“ μ√å°“√·æ∑¬å °“√»÷°…“√“¬ß“πºŸâªÉ«¬μ“¡π‘¬“¡ 33 √“¬

ºŸâªÉ«¬√“¬·√°‡√‘Ë¡¡’Õ“°“√‡¡◊ËÕ 11 °ÿ¡¿“æ—π∏å 2555 ®“°π—Èπ¡’°“√√–∫“¥‡°‘¥¢÷Èπ¿“¬„π§√Õ∫§√—« μàÕ¡“¿“¬„π

‡«≈“ª√–¡“≥ 2  —ª¥“Àå ¡’°“√√–∫“¥‡°‘¥¢÷Èπ„πæ◊Èπ∑’Ë 4 À¡Ÿà∫â“π ºŸâªÉ«¬ à«π¡“°‡ªìπ«—¬ºŸâ„À≠à (80%) Õ“°“√

À≈—°‰¥â·°à º◊Ëπº‘«Àπ—ß (100%) ‰¢â (55%) ·≈–Õ“°“√∑“ß¢âÕ (52%) ®“°°“√ ”√«® ‘Ëß·«¥≈âÕ¡ æ∫À¡Ÿà∫â“π

·√°∑’Ë¡’ºŸâªÉ«¬‡°‘¥¢÷ÈπÕ¬Ÿà„®°≈“ß¢ÕßÀ¡Ÿà∫â“π∑—Èß 4 ·Ààß ∑ÿ°À¡Ÿà∫â“π¡’μâπ‰¡â¢÷ÈπÀπ“·πàπ æ∫¬ÿß·≈–·À≈àß‡æ“–

æ—π∏ÿå‡ªìπ®”π«π¡“°∫√‘‡«≥√Õ∫∫â“π §π„π™ÿ¡™π‰¡à‰¥â„ à∑√“¬Õ–‡∫∑ ª≈“À“ßπ°¬Ÿß‡æ◊ËÕ∑”≈“¬≈Ÿ°πÈ”„π

·À≈àßπÈ”μà“ß Ê ∫√‘‡«≥∫â“π √«¡∑—Èß‰¡à∑“¬“°—π¬ÿß ®“°°“√ —¡¿“…≥å‰¡àæ∫°“√∑”°‘®°√√¡√à«¡°—π¢Õß§π„π

™ÿ¡™π º≈μ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√æ∫¿Ÿ¡‘§ÿâ¡°—πμàÕ‰«√— ‡¥ß°’™π‘¥ IgM „πºŸâªÉ«¬ 11 √“¬ ®“° 18 √“¬ (61.1%)

°“√»÷°…“∑“ß°’Ø«‘∑¬“æ∫«à“ ¬ÿß‡°◊Õ∫∑—ÈßÀ¡¥∑’Ë ”√«®‡ªìπ¬ÿß≈“¬ (93%) ·≈–æ∫‰«√— ‡¥ß°’ ’́‚√∑—¬ªá 2 „π¬ÿß

≈“¬®“°∫â“πºŸâªÉ«¬ 2 „π 4 À≈—ß (50%) °“√√–∫“¥¢Õßº◊Ëπº‘«Àπ—ß§√—Èßπ’Èπà“®–¡’ “‡Àμÿ¡“®“°°“√μ‘¥‡™◊ÈÕ‰«√— 

‡¥ß°’¡“°∑’Ë ÿ¥ ºŸâªÉ«¬ à«π¡“°‡ªìπ«—¬ºŸâ„À≠à ®”°—¥Õ¬Ÿà„πæ◊Èπ∑’Ë 4 À¡Ÿà∫â“π  ‚¥¬æ∫Õ—μ√“ªÉ«¬ √âÕ¬≈– 0.1 - 2.5

¡“μ√°“√§«∫§ÿ¡ªÑÕß°—π‚√§∑’Ë‰¥â¥”‡π‘π°“√°àÕπÀπâ“‰¡à‰¥âº≈ ‡π◊ËÕß®“° ¿“æ·«¥≈âÕ¡‰¡à‡Õ◊ÈÕÕ”π«¬ √«¡

∑—Èß§π„πÀ¡Ÿà∫â“π‰¡àμ√–Àπ—°∂÷ß§«“¡ ”§—≠¢Õß¡“μ√°“√ ¿“¬À≈—ß°“√‡æ‘Ë¡§«“¡‡¢â¡¢âπ¢Õß¡“μ√°“√§«∫§ÿ¡

ªÑÕß°—π‚√§ °“√√–∫“¥®÷ß¬ÿμ‘·≈–‰¡àæ∫ºŸâªÉ«¬√“¬„À¡à ¡“μ√°“√§«∫§ÿ¡ªÑÕß°—π°“√√–∫“¥¢Õß‚√§„πæ◊Èπ∑’Ë¡’

§«“¡ ”§—≠¡“° ‡π◊ËÕß®“°ºŸâªÉ«¬∑’Ë‡§¬‰¥â√—∫‡™◊ÈÕ‰«√— ‡¥ß°’·≈â«§√—ÈßÀπ÷Ëß “¡“√∂∑’Ë®–μ‘¥‡™◊ÈÕ‰«√— ‡¥ß°’´’‚√∑—¬ªá

Õ◊Ëπ´È”·≈–¡’Õ“°“√√ÿπ·√ß‰¥â ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß∂â“‡§¬√—∫‡™◊ÈÕ‡¥ß°’´’‚√∑—¬ªá 1 ¡“°àÕπ·≈â«‰¥â√—∫´’‚√∑—¬ªá 2 ´È”

Õ“®‡ªìπ‰¢â‡≈◊Õ¥ÕÕ°™π‘¥√ÿπ·√ß‰¥â

§” ”§—≠: ‡¥ß°’, ‚√§μ‘¥μàÕ‚¥¬¬ÿß, º◊Ëπº‘«Àπ—ß, Õ“°“√∑“ß¢âÕ
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