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Abstract Human brucellosis, an important zoonosis, had been virtually absent from Thailand for decades
before reemerging in 2003 with only 3 published reports.  In this study, three additional cases of
Thai brucellosis were reported with additional review and summary of all the 38 cases, 35 of whom
occurred during the last 5 years and coincided with the implementation of the government policy to
promote goat rearing.  This reaffirms that brucellosis is an emerging disease in Thailand.  Almost all
of the patients were adults while only two were children. Most patients presented with prolonged
fever with musculoskeletal symptoms and were diagnosed by serologic means.  The blood culture
was positive for Brucella spp. in 12 (31.6%) of 38 cases, half of which were identified as Brucella
melitensis.  The disease usually occurred in small clusters and was occupationally related to goat
rearing.  Only one patient contracted the disease from sheep.  Acquisition of the disease usually
followed caprine abortion outbreaks and manual evacuation of infected goat fetuses and/or placenta
with unprotected hands was the most important risk factor.  Only 3 (7.9%) of patients admitted of
ever drinking raw goat milk.  Most responded to treatment with antibiotics which consisted mainly
of doxycycline and/or rifampicin and/or ciprofloxacin.  Physicians should be aware of the possibil-
ity of brucellosis in patients who presents with prolonged fever and musculoskeletal symptoms and
should inquire about history of occupational risk factors.  In addition farmers should be warned
about the dangers of contacting with infected animals and trained on hygienic practices in rearing
goats.
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Introduction

Brucellosis, a zoonosis of worldwide importance

has been known to exist for at least 2000 years(1) In

animals, the disease affects mainly the genitourinary

system leading to abortion causing enormous eco-

nomic losses.(2) Human brucellosis, however, is char-
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acterized mainly by fever with more protean manifes-

tations in many organ systems(3).  The disease, although

endemic in the Mediterranean, Middle East and Afri-

can countries, has been a reemerging disease, reap-

pearing even in industrialized countries(4, 5).  Human

brucellosis, a notifiable disease in Thailand, has been

considered a rare disease in the country where the first

case was reported in 1970(6).  No additional cases were

found until 33 years later when two milk-borne bru-

cellosis patients were identified in 2003.  Hereby were

reported other 3 cases with a comprehensive review

of all 35 cases appearing since 2003 reaffirming that

brucellosis is a reemerging disease in Thailand.

Cases of brucellosis in Songklanagarind Hospi-

tal were identified from log book of the Division of

Serology which began to perform the Brucella agglu-

tination and the Brucella ELISA assays since 2003.

Criteria for diagnosis of brucellosis are either the pres-

ence of Brucella agglutinins =/> 1:160 (sensitivity and

specificity = 1.00) and/or Brucella IgG or IgM anti-

body titers =/>1:1600 and =>1:400, respectively (sen-

sitivity and specificity=0.98).(8,9) Medical charts of

patients who had such diagnostic Brucella antibody

titers were reviewed.  Pertinent history, physical signs,

symptoms and related- outbreak investigation results

were extracted and described in the cases reports sec-

tion.

In literature review, the databases of the

MEDLINE, the Thai Index Medicus (http://

library.md.chula.ac.th) and the Thailand Weekly Epi-

demiological Surveillance Report of the National Bu-

reau of Epidemiology, Ministry of Public Health (http:/

/ 203.157.15.4) for cases of Thai brucellosis were cov-

ered, using the search terms: brucellosis,

Thailand,goat, sheep and outbreak.. Cases identified

through these search were reviewed regarding diag-

nostic methods,demographic data, the year and the

province of occurrence, the clinical manifestations,and

the reported risk factors of acquisition of the disease.

These cases were tabulated and summarized as sepa-

rated table.

Cases Report

Case 1 : In March 2004, a 31 year old Thai male

farmer from Satun, a province in southern Thailand

(figure 1), had intermittent low grade fever for 2 weeks

before he developed some macular rash on his chest,

right knee arthralgia and right scrotal swelling (orchi-

tis).  He went to a community hospital where he re-

ceived a 3-day course treatment with oral

ciprofloxacin.  His skin rash and orchitis subsided.

However low grade fever persisted with night sweats

and palpitation.  In May 2004, night fever recurred

together with scrotal swelling, this time in the left side.

He took 600 mg rifampicin and 200 mg doxycycline

daily as suggested by his relatives before being re-

ferred to Songklanagarind Hospital 4 days later.  Physi-

cal examination revealed high (39.7oc) fever and or-

chitis of the left scrotum.  Complete blood count (CBC)

was unremarkable.  The results of urinalysis and liver

function tests were within normal limits.  Blood and

urine cultures were negative.  His serum was 4+ reac-

tive on screening by Rose Bengal test.  Further Bru-

cella tube agglutination and the IgM, IgG Brucella

ELISA antibody assays were positive at titers of 1:200,

1:400, and 1:800, respectively (Table 1).  These sero-

logic tests revealed diagnostic results of brucellosis(8,9).

He was treated with 1,000 mg.  oral ciprofloxacin,

doxycyciline (200 mg) and rifampicin (600 mg) daily

for 6 weeks.  The fever and orchitis gradually sub-

sided after several days of treatment.  He fully recov-

ered upon follow up 3 months later.

The patient owned a goat farm.  In September

2003, an unusually high numbers of abortion and / or

mastitis occurred among goats in his farm.  This ca-

prine outbreak continued until January 2004 when 50

of the 200 female goats were affected.  The patient

frequently engaged in assisting the goats during par-
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turition.  He frequently used ungloved hands remov-

ing the goat fetuses and the retained placentas.  He

also reported having hand injury from a rope during

one incident of manipulating these animals.

Case 2 : During mid March 2004, this 33 years

old male, co-owner of the same goat farm, developed

fever, with chills, myalgia, diffused arthralgia and

backache.  He took some unknown medicines pur-

chased from a local drug store for 10 days before all

of his symptoms subsided.  This patient also assisted

his partner during manual evacuation of the goat fe-

tuses and the retained placentas.  He reported rare use

of hand gloves which frequently were torn in these

maneuvers.  Physical examinations at Songklanagarind

Hospital, 2 weeks after defervescence, were unremark-

able.  However, Brucella agglutination and ELISA an-

tibody assays were indicative of recent Brucella in-

fection (Table 1).  He received the same 6 week medi-

cations as in case 1.  He remained asymptomatic upon

follow up 3 months later.

Case 3 : This 18 years old male had been work-

ing in this goat farm for a year.  His main job was to

attend the pregnant goats and assisted the animals

during delivery which he always did by bare hands.

He also nursed the baby calves and cleaned their fre-

quently ulcerated mouths.

Beginning in April 2004, he developed chronic

fever with chills, severe myalgia with pain in the hip,

and the knees.  He also had some productive cough

and reported having some diarrhea.  During the sub-

sequent 6 weeks, he went to a local hospital 7 - 8 times

and received some medications for a presumed diag-

nosis of influenza.  However, the symptoms persisted

and his boss gave him rifampicin and doxycycline

which he took for 4 days before being referred to

Songklanagarind Hospital.  He felt much better and

physical examinations at the hospital revealed only a

thin and chronically ill adult without fever and abnor-

mal signs.  Routine laboratory tests were normal in-

cluding the chest roentgenogram.  However, both the

Brucella tube agglutinins and ELISA antibody tests

were diagnostic of brucellosis (Table 1).  He received

an additional 6-week course of oral ciprofloxacin,

doxycycline and rifampicin and did not have any re-

lapse of the disease upon follow up 3 months later.

Further investigations of the caprine abortion

outbreak in this farm by veterinarians from Satun Prov-

ince Livestocks Office revealed 180 of 560 goats test-

positive by Rose Bengal slide agglutination assays.

All these Brucella infected animals were neither sero-

logical screened nor vaccinated before admittance into

the farm.  Due to difficulty in controlling the caprine

outbreak and the serious consequences for human

health imposed by the infected animals, the veterinar-

ians decided to eliminate all the animals in the farm.

In addition, all 7 other persons working and or living

within the farm underwent a full clinical and serologi-

cal investigation.  Only one worker had history of fe-

ver during the preceding 6 months.  However, all these

7 persons were tested negative by the Brucella ELISA

assays of their sera drawn twice, 2 weeks apart.  Only

one of these brucellosis - negative workers had his-

tory of ever performing manual evacuation of the goat

placenta.  However, he had quitted doing so during

the preceding 3 months.  The association between bru-

cellosis and history of handling infected goat fetuses

and placentas was statistically significant (p = 0.033,

Fisher’s exact test).  All of the workers in the farm,

including the three patients denied consumption of goat

milk.

Review of human brucellosis in Thailand

Through the databases of the MEDLINE, the

Thai Index Medicus (http:// library.md.chula.ac.th) and

the Thailand Weekly Epidemiological Surveillance Re-

port of the National Bureau of Epidemiology, Minis-

try of Public Health (http:// 203.157.15.4), a total of

38 Thai patients with brucellosis (including the 3 cases
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reported above) were compiled These were summa-

rized in Table 2.

Almost all of the patients were adults.  Only two

were children(15,18) and men outnumbered female by

29 to 9.  One pregnant patient(13) had spontanous abor-

tion during her illness.  All except one patient were

farmers and/or goatherds.  Only one patient contracted

the disease from sheep(16) and the risk for Brucella in-

fection was not mentioned in another patient(6).  All of

the rest acquired the disease from goats, and usually,

following caprine abortion outbreaks(7,10-15,17,18).  Pres-

ence of Brucella infection in the goats were docu-

mented in most of these outbreaks.(7,11-12,15,18) Manual

evacuation of goat fetuses and/or placenta with un-

protected hands were mentioned as a major risk fac-

tor for acquiring brucellosis in 19 (50%) patients.

History of milking goats were reported by 7 (18.4%)

patients.  Only 3 (7.9%) patients admitted of ever

drinking raw goat milk(2,14) while 6 (15.8%) professed

of goat placenta consumption(15) Although most of the

patients had history of prolonged fever with

muskuloskeletal symptoms, most responded to treat-

ment with antibiotics which consisted mainly of doxy-

cycline and/or rifampicin and/or ciprofloxacin.  Ex-

cept for five patients of whom the outcomes were not

mentioned in the reports, all the others survived.

Discussion

The reviewed patients presented with prolonged

fever and musculoskeletal symptoms - charateristic

of brucellosis(1-3).  The durations of fever were over a

month in the patients and in many of the cases com-

piled in Table 2.  It was even as long as 15 months in

the first case report of brucellosis in Thailand(6).  One

of the patients also had orchitis.  Although this physi-

cal finding may be a clue leading towards a diagnosis

of brucellosis(19), it was present in only 3 (7.9%) of

the patients (Table 2).  The first patient also had rash,

an infrequent manifestation of brucellosis(20), illustrat-

ing the occasional protean presentation of this disease.

The three patients, like the majority of cases of

brucellosis in Thailand (Table 2), were diagnosed by

serologic means.  Their blood cultures were negative

for Brucella organisms.  This is not surprising in the

presence of history of recieving antibiotics prior to

culture(2).  The yield of blood cultures to diagnose bru-

cellosis has been reported to range from 15 - 80 per-

cent(1,2), of which the lower figure usually occurs in

the setting of chronic form of brucellosis(9).  In Thai-

land, the blood culture was positive for Brucella spp.

in 12 (31.6%) of 38 cases reported (Table 2).  The

organism were further identified as Brucella meliten-

sis in half of these isolates (Table 2).  Although, it is

controversial as to whether this species is the most

virulent among Brucella organisms, B. melitensis is

the most prevalent etiologic agent of brucellosis world-

wide and is associated with either goats, sheep or cam-

els(1,2,5).  Only one patient in Table 2 contracted the

disease from sheep and, except for another patient of

whom the risk was not mentioned, all the other case

reports of human brucellosis in Thailand were associ-

ated with goats (Table 2).  This disease in Thailand is

an occupational infection.  The patients were either

rural farmers and/or goatherds in close contacts with

infected animals.  Only one incidence of infection was

not occupational - related and occurred in a

Bangkokian architect who drank unpasturized goat

milk bought from Ratchaburi Province(7).  Table 2 also

showed that Thai human brucellosis usually occurred

in small clusters following caprine abortion out-

breaks(7,10-15,17,18) and unprotected manual evacuation

of goat fetuses and placenta was the most reported

mode of acquisition of the disease in Thailand.  Hu-

man outbreaks attributed to handling such infected tis-

sues and/or secretions have been rarely reported.(21,22)

This is in sharp contrast with the indirect transmis-

sion through the consumption of unpasteurized goat

dairy products, which is the most common reported
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cause of brucellosis outbreaks worldwide(1,2,5).  Only

3 (7.9%) of patients in Table 2 admitted of ever drank

raw goat milk.  This low rate of goat milk consump-

tion and the fact that human brucellosis in Thailand is

an occupationally - acquired, might explain the un-

common occurrence of brucellosis in Thai children in

Table 2.  However, eventhough milk-borne brucello-

sis might play a minor role in brucellosis transmis-

sion in Thailand, consumption of goat placenta was

mentioned as a risk factor with an odds ratio of 10.8

(95% CI,1.8-72.9) in a small outbreak of brucellosis

in Uttraradit Province(15).  Further study on this un-

usual route of transmission is needed.

From Table 2, it can be seen that human brucel-

losis had been virtually absent from Thailand for de-

cades before reappearing in 2003 with a striking in-

crease in number of patients during the recent 5 years.

Goats also emerged as important reservoirs.  This co-

incided with the implementation of the government

policy to promote goat rearing as a profitable live-

stock to supplement household income for the mar-

ginal farmers (One farm - One village Policy)(11,12).

Because goats can be reared in dry lands unsuitable

for other types of livestocks and need very low main-

tenance cost in rearing the registered number of goats

in Thailand increased from 177,944 in 2002 to 444,744

in 2007, a 2.5 fold increase(23).  It was estimated that,

in 2007, at least 38,653 Thai households were involved

in goat rearing, either as domestic animals or as a small

farming(24).  Goat rearing in Thailand is no longer con-

fined to the Muslim communities in the southern prov-

inces and, in 2007, only one of 76 provinces in the

whole Kingdom reported that there is no goat in their

province.(24).  It is also evident that the three prov-

inces (Kanchanaburi, Nakhon Sawan and Prachuap

Khiri Khan)(15-18) that had the most recent (2007-2008)

outbreaks of human and/or caprine brucellosis are non-

southern and also are among the top five provinces

that have the largest numbers of goats in the coun-

try(24).  Brucellosis has become a serious public health

threat for Thailand.  Eventhough the present low rate

of consumption of goat milk and milk products of the

people in Thailand may account for the low incidence

of the disease, goat milk, promoted as health food, is

gaining more popularity among certain groups of

people.  In addition, goat placenta products were also

advertised for use as cosmetics.  People should be

educated about the dangers of consumption of raw goat

milk and milk products.  In addition, since there is no

human vaccine for brucellosis and the occurrence of

brucellosis is directly linked to the status of animal

brucellosis, active co-operation between health and

veterinary services is crucial that farmers should be

warned about the dangers of contact with infected

animals and training of hygienic practices in rearing

goats is urgently needed.

Conclusion

Brucellosis is reemerging in Thailand.  Physi-

cians should be aware of the possibility of brucellosis

in patients who presents with prolonged fever and mus-

culoskeletal symptoms and should inquire about his-

tory of occupational risk factors.  In addition farmers

should be warned about the dangers of contacting with

infected animals and trained on hygienic practices in

rearing goats.
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melitensis ≈—°…≥–°“√‡°‘¥‚√§¡—°‡°‘¥‡ªìπ°≈ÿà¡‡≈Á° Ê „π‡°…µ√°√∑’Ë¡’Õ“™’æ‡≈’È¬ß·æ– ¡’‡æ’¬ß√“¬‡¥’¬«∑’Ëµ‘¥

‚√§®“°·°– ≈—°…≥–¢Õß‚√§∫√Ÿ‡´≈‚≈´‘ ¡—°‡°‘¥¿“¬À≈—ß®“°¡’‚√§·∑âß√–∫“¥„π·æ– ·≈–ºŸâ¥Ÿ·≈ —µ«å≈â«ß

®—∫´“°≈Ÿ° —µ«å·≈–√° —µ«å¥â«¬¡◊Õ‡ª≈à“ ´÷Ëß‡ªìπªí®®—¬‡ ’Ë¬ß∑’Ë ”§—≠∑’Ë ÿ¥¢Õß‚√§π’È ¡’ºŸâªÉ«¬‡æ’¬ß 3 √“¬ (7.9%)

∑’Ë¡’ª√–«—µ‘¥◊Ë¡π¡·æ–¥‘∫ °“√√—°…“ à«π„À≠à‰¥âº≈µÕ∫ πÕß¥’°—∫¬“ªØ‘™’«π– doxycycline ·≈–/À√◊Õ rifampicin

·≈–/À√◊Õ ciprofloxcin ·æ∑¬åºŸâ¥Ÿ·≈ºŸâªÉ«¬æ÷ßµ√–Àπ—°∂÷ß‚√§∫√Ÿ‡´≈‚≈´‘ „πºŸâªÉ«¬∑’Ë¡’Õ“°“√‰¢âπ“π ·≈–¡’

Õ“°“√ª«¥°≈â“¡‡π◊ÈÕ·≈–¢âÕ√à«¡¥â«¬ ‚¥¬§«√´—°ª√–«—µ‘‡°’Ë¬«°—∫Õ“™’æ‡ ’Ë¬ß ·≈–‡µ◊Õπ‡°…µ√°√ºŸâ‡≈’È¬ß —µ«å∂÷ß

Õ—πµ√“¬®“°°“√ —¡º— °—∫ —µ«å∑’Ë·∑âß≈Ÿ°À√◊Õµ‘¥‚√§ ·≈–§«√„Àâ¡’°“√Õ∫√¡°“√‡≈’È¬ß·æ–Õ¬à“ß∂Ÿ° ÿ¢≈—°…≥–

‚¥¬‡√àß¥à«π

§” ”§—≠: ‚√§∫√Ÿ‡´≈‚≈´‘ , ª√–‡∑»‰∑¬, ·æ–, °“√µ‘¥µàÕ, √°


