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Abstract

Backgrounds: One suspected ZIKV patient with GBS was
reported in Lomsak district, Phetchabun province that
had prolong ZIKV outbreak in previous three months.
Methods: During investigation, we obtain patient’s
clinical data from medical records and relatives. The
district level ZIKV surveillance system coverage was
assessed by comparing number of reported cases with
number of medical records meeting surveillance case
definition. We interviewed related staff and some
villagers about control measure implementation and
assessed larva control in houses of recent confirmed
cases or patients under investigation of ZIKV and in
Lomsak hospital.

Results: The case was a 52-year-old Thai female presented

¢

with rash and arthralgia for six days, followed by
progressive muscle weakness one day later. Zika associated
GBS was diagnosed by high protein and low cell count in
CSF and positive urine PCR for ZIKV. Intravenous
immunoglobulin  was administered immediately after
having CSF profile and 2 days later she got endotracheal
tube intubation due to progressive muscle weakness which
then resulted in respiratory failure. She had hospital
acquired pneumonia and muscle atrophy during
hospitalization. The patient was discharged and fully
recovered in 3 months later. ZIKV surveillance system
coverage was 61.22%. Assessment of control measures
found several problems including inadequate skill of larva
control of local staff and the fatigue of control system due

to prolong outbreak situation.
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Conclusion and Recommendations: This patient was the

first reported case of zika associated GBS in Asia.
Improved surveillance coverage and proactive measures

are needed to control ZIKV infection in this area.

Keywords: Zika virus surveillance system, Guillian Barre

Syndrome, Lomsak district, Phetchabun

Introduction

Zika virus is an arbovirus of the flaviviridae
family. It was isolated in 1947 from a febrile rhesus
macaque monkey'”. Vector mediated transmission of
zika virus is Ades mosquito which can contract zika virus
from infected human through blood feeding.
Incubation period is 10 days on average in mosquito and
3-12 days in human (7 days on average)®?.

Infected patient has clinical symptoms such as
fever, rash, arthralgia, and non-purulent conjunctivitis.
Some patients have retro-orbital pain and
gastrointestinal symptoms®. It is estimated that 80% of
infected human are asymptomatic, however they can
transmit the disease®.

Zika virus infection can be diagnosed by

polymerase chain reaction (PCR) for zika virus
laboratory test, primarily based on the detection of viral
RNA from clinical specimens (blood, saliva, urine,
cerebrospinal fluid, amniotic fluid, semen, and breast

(5)

milk), or IgM for zika virus™. However, IgM for zika virus

probably has false positive in other flavivirus patients®
such as dengue infection which has high incidence in
Southeast Asia.

Zika virus can cause complication in baby born
to infected mother. Newborn baby has microcephaly,
and brain calcification resulted in neurological disorder.
Another complication also found in zika patients is
Guillian Barre Syndrome (GBS) and other neurological
diseases'”.

GBS caused by human’s immune system attacks

their peripheral nerves®

. GBS was triggered by several
pathogens such as, HIV, Influenza virus, EBV, Zika virus
or Campylobacter jejuni®. Clinical manifestations of
GBS are ascending weakness, started with leg to arm and
face, and tingling sensation. Around 25% of GBS
patients may develop chest muscle paralysis cause
respiratory failure. Diagnosis of GBS is based on
symptoms and neurological findings with high level of
CSF protein (cytoalbuminologic dissociation) and low
cell count. Intravenous immunoglobulin (IVIG)
administration and rehabilitation programs are gold
standard of GBS treatment®,

Zika associated GBS was found in French
Polynesia outbreak. Incidence of GBS was estimated at
0.24 cases per 1,000 infections. A case-control study in
French Polynesia revealed a strong association between
GBS and previous zika virus infection (odds ratio was
34.1, 95% Cl: 5.8-00).

On 11° August 2016, Bureau of Epidemiology
(BoE) received information from patient’s relatives that
a patient had muscle weakness and fever with rash in
Hui-Rai subdistrict, Lomsak district, Phetchabun
province. There was a prolong Zika outbreak in Lomsak
district. From 20" May-5" August 2016, there were 92
patients under investigation (PUls) of zika virus infection
reported, 63 of them were confirmed (Figure 1) by case
definition of zika virus’® (Table 1), others were
categorized as suspected case. Number of PUIs peaked
in June. However, there was no previous report of zika
virus infection with neurological symptoms in Thailand.
BoE and the Office of Disease Prevention and Control
region 2" jointly conducted an investigation during
19™-21%t  August 2016. The objectives of this
investigation were to confirm diagnosis of zika virus
associated GBS, to describe the clinical manifestation,
case management, and disease progression of the GBS
case, to identify possible source of virus infection of the
GBS case, and to assess and give recommendation on

investigation and control measure of local teams.
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Methods

Description of the GBS case

Medical records of the GBS case at Phetchabun
hospital and Puttachinaratch hospital were reviewed by
BoE teams for details of case’s clinical manifestation
and laboratory results. Physicians and case’s relatives
were interviewed to get details of exposure history, case
management, and disease progression.
Identifying possible source of virus infection

Source of zika virus infection of the GBS case was
explored by interviewing village health volunteers and
case’s relatives. Urine specimens were collected from
case’s relatives for urine PCR for zika virus. The team
traced the possible source of zika virus that had contact
with GBS case (index case) within 2 weeks before onset,
and environmental survey near the index case’s house
and the house of patient who was a suspected source
were conducted to identify the possible location of
transmission.

Assessment of existing surveillance system and
control measure in local area

Coverage or sensitivity of zika surveillance system
in Lomsak district were assessed by retrieving all
medical record (IPD and OPD) at Lomsak hospital during
1 July-15 August 2016 with following ICD 10 codes: A90
(Dengue fever), B05 (Measles), B06 (Rubella), BO9 (viral
unspecified), U06.9 (zika fever), and R21 (maculopapular
rash). These medical records were reviewed to identify
cases who met definition of patient under investigation
(PUI) of zika virus infection (See table 1). The number
of patient under investigations (PUls) from medical
review was compared with number of reported
PUI/ confirmed cases in the system of zika surveillance
to determine the system’s coverage.

The larva control was repeatedly assessed by
survey. Purposive sampling was performed to select
target places. Houses of recently confirmed zika and PUI

cases, Lomsak hospital, and house of the GBS case were

surveyed. Family members were interviewed to
determine the awareness regarding zika virus. Current
control measures of larva survey and mosquito spraying
were also assessed by interviewing related public health
personnel, village health volunteers and villagers in the
surveyed houses, including observed environment of
these houses. Necessary control measures and health
education were implemented after or during the
assessment.
Results

Description of GBS case

The patient was a 52 years old Thai female. She
started coughing, rhinorrhea and sore throat on 25™ July
2016. On 2" August 2016, she developed rash at face,
trunk and lower extremity. She visited a private clinic
and was diagnosed as measles. On 6™ August 2016, she
had joint pain and swelling. She visited Lomkaw hospital,
a community hospital, and was diagnosed as viral infection
rule out zika virus, but zika laboratory test was not
performed. In the same day, she visited another
community hospital, Lomsak hospital, and was diagnosed
as viral exanthem. On 9% August 2016, she developed
muscle weakness and numbness started from foot to
knee. On 10%" August 2016, she was unable to walk. Her
transferred her

relatives to Phetchabun hospital.

Physicians suspected GBS. Lumbar puncture was
performed and CSF test shown high protein (100 mg/dl)
and low cell count (0-5 cell/ mm?). On 11t August 2016,
urine sample was collected for testing PCR for zika virus.
Dengue NS1 Ag and rapid test for influenza were negative.
Twenty grams intravenous immunoglobulin (IVIG) for GBS
treatment was started immediately after having CSF
profile, and a daily dose was given for 5 days (From 11—
15" August 2016). On 13 August 2016, she developed
respiratory failure and received endotracheal intubation.
She was referred to Puttachinaratch hospital (tertiary
care hospital) on 15" August 2016. On the same day,

her urine PCR result showed zika positive.
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Patient was admitted in intensive care unit (ICU)
for 18 days (15" August-2"® September 2016). During
her hospitalization, she had muscle atrophy and an
episode of nosocomial pneumonia. She received
rehabilitation program and antibiotics. A tracheostomy was
performed on 2™ September 2016 for prolong ventilation
support. She was referred back to Phetchabun hospital on
2" September 2016 for continuing antibiotics and
rehabilitation program. On 10" October 2016, she regained
spontaneous respiration and her skeletal muscles powers
were also improved. On 4" November 2016, she was
discharged from the hospital. Three months later, she was
fully recovered. This case was classified as level 2 of
Brighton criteria (Table 3).

Identified possible source of infection

Urine samples were collected from household
contact of GBS case for zika virus PCR test, zika virus was
detected in the sample of the case’s older sister who
had no clinical symptoms of zika virus infection.

The interview of GBS case’s relatives revealed that
the case often visited Grocery A store nearby her house to
purchase food, and the grocery store was next to her older
sister’s house where she also paid frequent visit. They
informed interviewers that there was a person in the same
village, Mrs. K, who had fever with rash 1-2 weeks before
the GBS case developing symptoms and often visited
Grocery A before the onset of the GBS case.

Mrs. K had relatives in Ban-Tiew subdistrict where
the highest zika burden was reported. Before her illness,
she traveled to Ban-Tiew sub district around 3 times.
Mrs. K had high grade fever with fatigue on 17 July 2016
(within 2 weeks before GBS case developed initial
symptoms) and she still went to the grocery store every
day. On 20"-21% July 2016, she developed rash, started
from arm to leg then expanded to the whole body. She
also had arthralgia at multiple joints. She was identified
as a PUI case during the active case finding, and urine

PCR for zika virus was performed on 22" July 2016 (5

days after onset date), result was negative.

At the grocery store, there were many coconut
shells with water and the mosquito larva container
index (ClI) was 31% (6/19).

Assessment of existing surveillance system and
control measure in local area

During study period, 32 cases were identified as
PUI cases from 47 OPD and IPD medical charts reviewed
in Lomsak hospital. Among them, 13 cases were reported
in zika surveillance system. These 19 underreported cases
were mostly diagnosed as rule out zika virus infection and
supposed to be reported. Therefore, the coverage of zika
surveillance was 40.62 (13/32).

However, beside the 13 cases from medical
charts review, there were 17 additional cases reported
in zika surveillance system from Lomsak hospital. The
medical charts of these cases were filled in the special
outpatient department (OPD) unit designated for zika
screening, but their ICD10 codes were not recorded in
hospital database.

Result of larva survey results in houses of 2
recently confirmed cases, 2 recent PUlI cases and
Lomsak hospital were shown in Table 2. High larva index
was found at a temple in Numkor sub district where was
a resident place of a recent PUI case being surveyed,
with container index of 77.00% (37/48), and at Lomsak
hospital, household index (HI) was 100% (3/3) and CI
was 41.18% (7/17).

Village health volunteers mentioned that they did
larva survey and managed containers by turning them
upside down. However, we found that the house owners
turned some of them back to the previous position since
they want to use those containers. The village health
volunteers did not advise people in community to store
the containers properly in the place where they could not
fill by rainfall or use other appropriate methods. In
addition, the village health volunteers could only perform
larva survey in some houses, especially confirmed case
houses, as other house owners often deny them from

entering their properties.
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Figure 1 Situation of Zika virus infection in Lomsak district, 20 May-5 August 2016
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Figure 2 Timeline of clinical information of GBS cases, 25 June-8 August 2016
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Figure 3 Timeline of clinical information of GBS cases, 9-15 August 2016

ultra-low volume spray
(ULV) into zika case’s house
and the whole Vvillage.
Vehicle-mounted motorized
ULV was used first, then
portable backpack ULV were
used in the house and
surrounding area. Vehicle-
mounted motorized ULV can
only access to areas with
good road condition.

Most villagers knew
there was a zika outbreak
in  their village through
announcement from village
health volunteers and public
health officers while they
performed mosquito spraying,
however, they were not aware
of current control measures

in this area.
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Table 1 Case definition of Zika virus ?

Topic Definitions
Patient under Patient age > 15 years with
investigation of 1. Maculopapular rash with at least one symptom, fever, arthralgia and conjunctivitis
Zika virus 2. Fever with at least two symptoms, headache, arthralgia and conjunctivitis
infection (PUI) 3. Maculopapular rash who stay or had history of travelling to confirmed case’s outbreak area

(sub-district level) that was still in the active phase
Patient age < 15 years with
1. Fever with rash with conjunctivitis
2. Cluster of patient with maculopapular rash with at least one symptom, fever, conjunctivitis and
arthralgia or fever with at least two symptoms, headache, arthralgia and conjunctivitis
3. Maculopapular rash who stay or had history of travelling to confirmed case’s outbreak area
(sub-district level) that was still in the active phase
Pregnancy woman with
1. Maculopapular rash with at least one symptom, fever, arthralgia and conjunctivitis
2. Fever with at least two symptoms, headache, arthralgia and conjunctivitis
3. Maculopapular rash who stay or had history of travelling to confirmed case’s outbreak area
(sub-district level) that was still in the active phase
Neonatal microcephaly
Neonatal aged not more than 1 month with head circumference less than 3rd percentile for age
and sex
Gullain-Barre Syndrome or Acute Inflammatory Demyelinating Polyradiculoneuropathy
Suspected case PUI who has clinical onset within 2 weeks before or after the onset of the confirmed case and
stays in the same village or have epidemiological linkage with the confirmed case, without
specimen collection for zika virus detection or collect specimen with inappropriate timing.
Confirmed case 1. PUl who has positive laboratory results, PCR for zika virus, in blood, urine, or other secretions
2. Neonatal microcephaly with positive result for zika IgM
Asymptomatic A person who does not have any symptom or have some symptom but does not meet the criteria

infection of PUI but showed positive laboratory result for zika virus (zika virus PCR )

Table 2 Assessment of larva survey of local team in recent confirmed, PUI cases’ house, and Lomsak hospital in

Lomsak district, Phetchabun province, 2016

Areas Date of start control Date of start survey HI (%) Cl (%)
measure of local teams by BoE teams

House of confirmed case

Village 4™ Hui Rai subdistrict 15 August 2016 20 August 2016 1/5 (20.00) 7/58 (12.06)
Village 3 Hui Rai subdistrict 15 August 2016 20 August 2016 2/10 (20.00) 2/108 (1.85)
House of PUI cases
Village 12" temple in Num Kor No control measure 21 August 2016 1/1 (100.00) 37/48
subdistrict (Dx DF on 15 August 2016) before survey (77.08)
Village 4 Ban-Tiew subdistrict (Dx DF) 6 July 2016 20 August 2016 1/2 (50.00) 1/35 (2.85)
Lomsak hospital No control measure in 20 August 2016 3/3 (100.00) 7/17 (41.17)
staffs' houses (Staffs’ houses)

http://www.boe.moph.go.th/ (—WESE
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Table 3 Case definition of Guillian Barre syndrome (Brighton criteria) compare with findings from reported GBS case

in Thailan

Criteria

Clinical

d (15)

Level 1
- Bilateral and flaccid
weakness of the limb
- Decrease and absence
deep tendon reflex in
weak limb
- Absence of identified
alternative diagnosis for
weakness
- Monophasic illness
pattern with nadir follow

by clinical plateau

Level 2
- Bilateral and flaccid
weakness of the limb
- Decrease and absence
deep tendon reflex in
weak limb
- Absence of identified
alternative diagnosis for
weakness
- Monophasic illness
pattern with nadir

follow by clinical

Level 3
- Bilateral and flaccid
weakness of the limb
- Decrease and absence
deep tendon reflex in
weak limb
- Absence of identified
alternative diagnosis for
weakness
- Monophasic illness
pattern with nadir follow

by clinical plateau

-None

GBS case
- Bilateral and flaccid
weakness of the limb
- Absence of
identified alternative
diagnosis for
weakness
Monophasic illness
pattern with nadir
follow by clinical
plateau

(Classified as level 2)

Cytoalbuminologic

dissociation (high

plateau
Laboratory = - Cytoalbuminologic Cytoalbuminologic
dissociation (high dissociation (high
protein) protein)
- Electrophysological
findings consistent GBS
Discussion

Description of GBS case

The patient was diagnosed as zika virus associated
GBS from clinical presentation and laboratory diagnosis,
CSF profile and urine PCR for zika virus. This is the first
reported zika associated GBS case in Asia. The confirmation
of zika infection was delayed for at least 5 days due to late
request of laboratory test though zika was suspected in
the area affected by a prolonged outbreak. This zika
associated GBS case had severe clinical manifestation, and
did not respond well to IVIG. The patient was fully
recovered after 3 months. On average 2/3 GBS patients get
fully recovered after one month®. The first report of zika
related GBS came from French Polynesia in 2014. There
were 42 zika cases with GBS, 38% of cases were admitted
in ICU and 24% had tracheostomy?¢?,

GBS might cause mortality in case of delay

t(14)

diagnosis and treatment™™. Normally, IVIG or plasma

exchange should be administrated within 10-14 days

protein)

from onset of initial infection symptoms®

. This case got
IVIG on 17 days after cough and 9 days after having rash,
and the IVIG was applied just 2 days after development
of weakness. The interval between onset of initial
symptom and development of weakness could be long,
thus, use of IVIG following neurological symptoms may
not fall into the 14 days golden period, and cause
difficulty to achieve desired outcome.

Mrs. K probably had epidemiological linkage with
GBS case because she visited the grocery store near the
GBS’s house often, even after onset of her symptoms.
Before the onset, she went to Ban-Tiew subdistrict
where the hardest hit area of this zika outbreak was. Mrs.
K had typical symptoms of zika infection but negative
for urine PCR for zika, however, according to guideline
zika infection cannot be ruled out with negative test
result, given low viral load in clinical specimen impairing

sensitivity of PCR, and IgM/IgG cross-reaction with

Dengue in our region.
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Environmental survey in Grocery A found larva in
the backyard (Cl = 31%, 6/19) and many garbage.
Grocery A may be a possible location of transmission to
this GBS case.

Assessment of existing surveillance system and
control measure in local area

Low coverage of zika surveillance system in
Lomsak district may be caused by lack of co-operation
between the hospital teams and the surveillance team
(in district health office). Impaired surveillance system
resulted in lower case confirmation, lack of control
measure in some cases and caused prolong outbreak.
Moreover, since effective control of zika outbreak is
labor intensive and requires large amount of resources,
especially in the situation that the outbreak was not
detected in the early stage, like in Lomsak district, this
prolong outbreak caused fatigue of the outbreak control
system. Therefore, there was silent transmission in
various areas as reflected from the environment survey
result.

The methods used for larva control in this area
was similar to other areas in Thailand that use village
health volunteers to help in larva control of the houses
under their responsibility and focus more on
environmental sanitation than using larvicides. However,
community engagement level was inadequate as many
house owners refused to participate in larva control.
Moreover, both the village health volunteers and the
villagers need more knowledge to choose appropriate
options in larva control.

Limitations

Further active case finding and environmental
survey were limited by time. Comprehensive system

evaluation was not performed due to constraint on

available resource.

Recommendations

Ability of case detection should be improved by

giving health care workers more training on zika virus

and GBS, and references such as reporting flow chart.
Coverage of zika surveillance system in Lomsak district
should be improved by periodic monitoring and
evaluation of the system performance.

Health education on zika virus and container
management should be provided to villagers. Public
health officer should be encouraged to provide more
guidance to village health volunteers on larva control
and monitor its quality.

Collaboration with village health volunteers in
outbreak area should be strengthened to screen for
early symptoms such as fever or rash, and notify local
health officer. Health officers should provide mosquito
repellant and perform mosquito spraying upon
notification of early cases, then collect specimens if
they turn to PUI

And vigorous detection and control of zika virus

nationwide should be emphasized to reduce the zika

burden and its severe complication.

Conclusions

This was the first case of zika virus associated GBS
in Asia. Patient had critical situation and required
intensive care despite administration of IVIG. Prolong
Zika outbreak in these areas may be caused by
inadequate control measure of general public, impaired
surveillance coverage and inadequate vector control.
Enhancing zika virus surveillance system and improve
knowledge and raising awareness among general public
are needed to control zika virus outbreak and decrease

incidence of zika associated GBS.
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Table 1 Reported cases of priority diseases under surveillance by compared to previous year in Thailand, 46" week 2018

2018 Case* Mean** Cumulative
Disease Week 43 Week 44 Week 45 Week 46 (Current  (2013-2017) 2018

Cases Cases Cases Cases 4 week) Cases  Deaths
Cholera 0 0 0 0 0 8 5 0
Influenza 2716 2442 2533 1229 8920 10762 163331 33
Meningococcal Meningitis 0 0 0 0 0 2 14 1
Measles 344 257 244 7 922 130 4841 19
Diphtheria 0 1 1 0 2 2 13 1
Pertussis 6 1 2 0 9 4 153 3
Pneumonia (Admitted) 3912 3808 3772 1883 13375 18161 257682 213
Leptospirosis 53 40 27 18 138 279 2604 30
Hand, foot and mouth disease 711 671 747 413 2542 3118 64367 1
Total D.H.F. 1628 1433 1078 327 4466 7088 76936 103

fiun: drifnauanssuguimdn dineunde nyammamviues uag ditinszuiainen: ausaudeyalunmsauszAuuszma
Foyaluneazgnuiuusmnduani daquszasdiianstasfuniuaulsa/dy uvdn Sladuneausifvedsatu q
dnilugifunssneau "Guasiiaede (suspect)” laily "Giaofiuduindulsatiu q (confirm)"
Hoyasinsiasundasdoundaldnnduai Selinasthdeyaduamidagiulugrdduenansivins

* druaudiae 4 duawidrgn (4 duans Amdu 1 999)

** gruaugUaeludig 4 duavideunii, 4 duaniifeafiuiuldaqiu uas 4 duavinds vasdaya 5 Udaunds 15 429 (60 duaw)
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TABLE 3 Reported Cases and Deaths of Suspected Dengue fever and Dengue Hemorrhagic fever Under Surveillance by Date of Onset, by Province,

Thailand, 2018 (January 1 - November 27, 2018)

2018 CASE CASE POP.

DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS RATEPER  FATALITY  DEC. 31,2017

REPORTING AREAS JAN FEB MAR APR MAY JUN JUL AuG SEP( ocT N(;V DEC  TOTAL TOTAL 100,000.00 RATE

C C c C C c C C C c C C C D POP. (%)
Total 2194 1999 2612 3078 7102 13513 14126 12332 9004 7316 3660 0 76936 103 11646 0.13 66,060,027
NorthernRegion 176 175 239 452 1515 3293 3443 2620 1838 1340 583 0 15674 19 12966 0.12 12,088,635
ZONE 1 72 44 56 131 564 1267 1498 1214 759 525 194 0 6324 4 107.84  0.06 5,864,232
Chiang Mai 24 16 14 24 67 186 331 316 261 157 64 0 1460 1 8385 007 1,741,301
Lamphun 0 3 10 20 37 40 4 2% 3B 10 9 0 24 0 5764  0.00 405,959
Lampang 4 0 T 14 4 86 77 54 2 1 5 0 319 0 4266 0.00 747,699
Phrae 0 1 3 18 123 151 69 18 7 5 2 0 971 8848 025 448,686
Nan 7 6 712 78 120 115 56 17 10 2 0 430 0 8961  0.00 479877
Phayao 0 0 0 2 18 42 34 4 15 12 6 0 173 0 3618 0.00 478,144
Chiang Rai 31 15 18 29 157 463 687 626 364 289 103 0 2782 1 21648  0.04 1,285,080
Mae Hong Son 6 3 3 12 43 19 M 14 %N 3 0 529 1 19064 019 277 486
ZONE 2 4 60 72 131 427 902 958 648 422 2713 121 0 4085 6 11402 045 3,556,376
Uttaradit 0 2 4 9 3 42 62 41 26 17 9 0 253 1 5628 040 457,645
Tak 19 24 21 3% 107 234 292 168 15 73 30 0 19 4 17536 036 638,115
Sukhothai 4 5 9 16 44 125 137 106 73 64 28 0 611 0 101.87  0.00 599,775
Phitsanulok 6 11 20 47 M3 244 292 225 142 8 42 0 1221 1 14176 0.08 865,564
Phetchabun 12 18 18 23 126 257 175 102 68 34 12 0 845 0 8490 0.0 995,277
ZONE 3 67 74 113 192 531 1141 1011 776 666 559 292 0 5422 9 180.85  0.17 2,998,104
Chai Nat 4 3 2 2 7 17 24 18 9 17 24 0 121 0 3848  0.00 330,077
Nakhon Sawan 2 24 59 87 216 469 431 408 403 352 177 0 2648 5 24843 0419 1,065,895
Uthai Thani 13 9 8 20 77 147 132 51 3 46 29 0 566 0 17145 0.00 330,121
Kamphaeng Phet 19 12 20 3% 76 171 189 151 92 53 3/ 0 848 2 11627 024 729,337
Phichit 15 26 24 46 155 337 235 148 129 91 27 0 1233 2 227121 0.16 542,674
Central Region* 1235 1079 1491 1638 2502 4682 5438 5203 3831 3295 1694 0 32088 52 141.77 016 22,633,586
Bangkok 434 381 578 488 307 844 1317 1370 1021 820 268 0 7828 10 137.71 043 5,684,531
ZONE 4 152 121 177 281 634 1221 1517 1357 887 733 467 0 7547 23 14233 030 5,302,492
Nonthaburi 59 4 58 126 205 403 421 319 179 182 172 0 2157 7 17668 032 1,220,829
Pathum Thani 47 29 50 63 192 312 301 364 161 182 130 0 1831 6 16345 033 1,120,246
P.Nakhon SAyutthaya 30 24 31 22 66 178 253 209 132 118 9% 0 1159 6 14272 0.52 812,086
Ang Thong 6 2 M 17 24 2 30 2 40 30 24 0 28 0 8091 0.0 281,796
Lop Buri 16 12 10 10 62 161 225 198 211 97 0 0 1002 1 13231 010 757,296
Sing Buri 0 0 1 1 0 3 9 5 8 M 3 0 4“4 0 1949 0.00 210,337
Saraburi 0 9 6 18 5 7 91 8 719 74 3§ 0 531 2 8283 038 641,052
Nakhon Nayok 2 4 10 24 33 64 187 153 77 39 5 0 58 1 231.02 0417 258,850
ZONE5 438 369 403 448 650 1121 1217 1215 1108 1074 563 0 8606 10 162.51  0.12 5,295,696
Ratchaburi 83 74 9 7 98 195 230 209 185 182 8 0 1511 1 17352 0.07 870,769
Kanchanaburi 5 18 21 3 5 109 8 M5 34 3B 18 0 537 1 6057 019 886,546
Suphan Buri 48 2 3 49 95 149 171 197 226 203 95 0 1286 2 15124 0.6 850,285
Nakhon Pathom 119 91 8 127 185 350 419 399 337 370 281 0 2763 2 30421 007 908,249
Samut Sakhon M 60 8 73 91 112 116 104 153 139 26 0 1045 2 18575 0.19 562,592
Samut Songkhram 16 16 6 6 14 3 N ¥ 2 122 10 0 208 1 10722 048 193,985
Phetchaburi 38 59 52 49 76 121 100 102 106 9% 32 0 831 1 17258 0412 481,514
PrachuapKhiriKhan 29 29 28 36 41 5 65 5 35 37 16 0 425 0 7845  0.00 541,756
ZONE 6 207 205 331 419 904 1479 1363 1243 806 651 3712 0 7980 9 13254 011 6,020,790
Samut Prakan 5 69 9% 91 157 178 173 186 116 115 90 0 1321 2 10145 0415 1,302,160
Chon Buri 54 60 87 134 311 455 413 307 214 113 T 0 2219 3 14832 0.4 1,496,086
Rayong 45 17 65 86 180 236 196 253 133 139 92 0 1442 1 20433 007 705,729
Chanthaburi 8 11 1 19 32 17m 8 5 50 25 23 0 390 0 7311 0.00 533,463
Trat 712 20 24 4 70 8 43 61 53 8 0 423 0 18428  0.00 229,542
Chachoengsao 20 17 21 24 107 270 244 255 160 151 72 0 1347 3 19048 022 707,145
Prachin Buri 7 15 19 30 49 91 84 69 39 25 15 0 453 0 9347 0.00 486,187
Sa Kaeo 6 4 6 1 27 102 8 718 33 30 1 0 385 0 68.69  0.00 560,478
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TABLE 3 Reported Cases and Deaths of Suspected Dengue fever and Dengue Hemorrhagic fever Under Surveillance by Date of Onset, by Province,

Thailand, 2018 (January 1 - November 27, 2018)

2018 CASE CASE POP.

DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) RATEPER  FATALITY  DEC. 31,2017

REPORTING AREAS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL TOTAL 100,000.00 RATE

C C C C C C C C C C C C C D POP. (%)
NORTHEASTERNREGION 112 106 235 391 1946 4158 3724 2946 2098 1371 569 0 17656 16 8037 0.09 21,967,435
ZONE 7 24 20 35 62 407 960 802 675 388 218 95 0 3686 4 7284 0.1 5,060,674
Khon Kaen 6 71 19 103 261 239 232 152 87 46 0 1163 1 6447  0.09 1,803,831
Maha Sarakham 13 5 1 1 72 194 138 8 3B B 18 0 62 1 6457 0.6 963,277
Roi Et 4 7 6 28 184 370 269 232 132 45 18 0 1295 0 9.01 000 1,307,947
Kalasin 1 1 7 4 48 135 156 122 69 50 13 0 606 2 6148 033 985,619
ZONE 8 8 M 40 51 265 579 404 246 138 90 49 0 1881 3 3394 0.6 5,541,473
Bungkan 0 0 1 3 3 5 By 15 9 5 0 0 150 0 3652 0.00 422,328
Nong Bua Lam Phu 0 2 2 9 43 105 5 4 28 13 12 0 08 0 6025  0.00 511,188
Udon Thani 2 1 2 4 471 14 69 4 42 28 15 0 395 1 2499 025 1,580,937
Loei 2 5 12 9 46 104 130 77 ¥ 23 9 0 453 0 7070 0.00 640,734
Nong Khai 1 0 1 5 23 5% 38 20 13 1N 2 0 169 1 3243 059 521,125
Sakon Nakhon 1 2 1 13 3 8 5 39 1M 8 9 0 263 0 2292 0.00 1,147,710
Nakhon Phanom 2 1Mt 8 3% 40 25 12 4 2 2 0 143 1 1993 070 717,451
ZONE9 52 31 70 146 631 1458 1443 1270 1066 802 273 0 7248 & 10721 0.07 6,760,383
NakhonRatchasima 27 22 33 56 252 670 506 530 455 462 159 0 3172 2 12036 0.06 2,635,331
Buri Ram 8 2 5 2 9 222 295 253 206 135 56 0 1303 0 8195 0.0 1,589,900
Surin 13 12 23 49 190 386 509 386 328 144 22 0 2062 3 14767 0415 1,396,374
Chaiyaphum 4 1 9 19 90 180 133 101 77 61 36 0 m 0 6244  0.00 1,138,778
ZONE10 28 38 90 132 643 1161 1075 755 506 261 152 0 4841 4 10543 0.08 4,604,905
Si Sa Ket 15 10 36 35 120 410 466 35 325 162 104 0 2038 1 13853  0.05 1,471,185
Ubon Ratchathani 10 25 43 76 418 545 408 238 110 64 4 0 1978 3 10599 0.5 1,866,299
Yasothon 3 1 5 10 39 9% M6 86 30 14 6 0 400 0 7412 0.00 539,679
Amnat Charoen 0 0 1 6 22 58 34 3 25 17 1 0 197 0 5217 0.00 377,614
Mukdahan 0 2 5 5 4 58 51 43 16 4 0 0 28 0 6512 0.00 350,128
SouthernRegion 671 639 647 597 1139 1380 1521 1563 1237 1310 814 0 11518 16 12292 0.14 9,370,371
ZONE1 406 465 470 436 878 948 1016 917 72 567 276 0 7091 11 159.67  0.16 4,441,086
Nakhon Si Thammarat 180 218 207 164 352 391 517 538 443 369 141 0 3620 3 22623 009 1,556,957
Krabi % 40 53 70 140 160 131 8 81 57 46 0 0 2 19258  0.22 467,851
Phangnga 3?32 % 29 5 31 54 46 45 28 18 0 405 2 151.95 049 266,535
Phuket 67 69 74 5 92 88 104 101 49 40 34 0 72 2 19393 0.26 398,092
Surat Thani 68 69 59 73 170 214 134 97 66 58 27 0 1035 1 917 010 1,054,247
Ranong 9 M N 2B 42 # 13 15 9 5 5 0 206 0 108.55  0.00 189,777
Chumphon % 26 10 20 27 23 63 33 19 10 5 0 252 1 4955 040 508,627
ZONE 12 265 174 177 161 261 432 505 646 525 743 538 0 4427 5 8981 0.1 4,929,285
Songkhla 9 77 75 5 93 185 220 238 164 268 244 0 ATIT 2 12084 0412 1,420,834
Satun 4 8 12 4 9 24 12 10 7 12 5 0 107 0 3358 0.00 318,655
Trang 0 16 210 3B 42 81 102 116 64 46 23 0 5719 2 9013 035 642,377
Phatthalung % 1 18 26 53 8 56 59 50 64 63 0 516 0 942 000 524,291
Pattani 21 26 19 12 24 20 39 63 95 104 66 0 495 0 7018 0.00 705,379
Yala 21 15 8 8 14 16 4 57 66 74 50 0 380 0 7241 0.00 524,788
Narathiwat 43 21 24 19 26 25 3 103 79 175 8 0 633 1 7983 0.16 792,961
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