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THE CHANGING EPIDEMIOLOGY OF HUMAN BRUCELLOSIS
IN TEXAS, 1977-1986*

Human brucellosis is a zoonosis caused by species

ol the genus Brucella. In the US, human inflcc-
tions arc commonly caused by Brucella abortus.
Brucelia melitensis, and Brucella suis. b2 Inflce-
tions with Brucella canis have also been reported
in the US.2  The primary hosts f(or these
Brucella specics are cattle, goats, swine, and dogs,
respectively. During inflections in animals, the
blood, spleen, liver, and kidneys carry the
pathogen. Brucella also localize in the pregnant
utcrus, causing abortion, and in the mammary
glands where organisms arc shed in the milk.3
Transmission to humans usually occurs by direct
contact with infeccted animals, their carcasses,
or by ingestion ol unpastcurlzcd mllk or dairy
products from infected animals.3 Airborne
transmission is thought to occur by contami-
nated acrosols in meat packing plants and
laboratories.#® The clinical manilestations of
human bruccllosis vary [rom acute systemic or
localized infections to chronic infections.! In
the US, human brucellosis has been typically
described as a discase of males who  have
occupational c¢xposurc primarily at packing
houses.®7 This paper describes the recognition
of  changes in the epidemiologic features of
human brucellosis in Texas (rom 1977-1986.

MATERIALS AND METHODS

Reports ol possible human bruccllosis cases were
obtained through the morbidity rcporting sys-
tecm ol the Epidemiology Division, Texas Depart-
mcnt ol Hcealth, Austin, Texas, or through
rcquests by private physicians lor bruccllosis
agglutination testing and bacteriologic culture
identilfication performed by the Burcau of Labo-
ratorics, Texas Department ol Health. Clinical
and cpidemiologic information were obtained
from interviews with the patients and their
physicians.

The following information was rcquested for
cach paticnt: age, scx, race, county ol residence,
symptoms cxpmucmcd date of onsct and
duration ol illness, type ol antibiotic therapy,
results of bactcriological cultures and scrologic
tests, current occupation, history of cxposurc to
animals, consumption of unpastcurized milk
products, and outcomc ol illness.

*Reprinted with permission: American Journal of Epidemioclogy
1989; 130(1):160-5.

References available from PDN editor, Texas Department of
Health.
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A conlirmed casc ol bruccllosis was deflined as a
paticnt with a febrile illness or onc who ¢xperi-
cnced hcadaches and myalgias with: 1) a
fourlold risc in titer between acute and conva-
Icscent serum specimens to Brucella antigen by
agglutination testing; 2) a single titer of >1:160
by agglutination testing; or 3) isolation of a
Brucella species [rom a clinical specimen.  All
incidence determinations were based on popula-
tion data [rom 1980 census data.8 The average
annual age-, sex-, and racc-adjusted incidence
rates were calculated by the direct method using
the state population as the standard. Character-
istics of cases in 1977-1981 were compared with
those of cascs in 1982-1986 by mecans ol the
uncorrected chi-square test. A p valuc less than
0.05 was considered signilicant.

RESULTS

A total of 359 cascs of brucellosis werce reported
in Texas in 1977-1986. Of the 359 paticnts, 331
(92.2%) met the delinition for a conlirmed casc
and are the basis of this report. The annual
number of conlirmed cases ranged [rom 13 in
1977 to 84 in 1983. Two brucellosis outbrecaks
were recognized in Texas. In 1983, 29 cascs in
Houston (Harris County) and in 1985 ninc cascs
in Laredo (Webb County) were associated with
unpastcurized goat milk cheese. Brucella werc
isolated from a clinical specimen in 154 patients.
B. melitensis was cultured from 102 paticnts,
B. aborius 'rom 26 paticents, B. suis from 14
paticnts, and B. canis rom 4 patients. The
Brucella specics was not identilicd rom cight
paticnts. Brucellac were isolated [rom the blood
in 86.4% of the patients who were culture
positive, while other tissues from which bruccl-
lac were isolated included bone marrow, joint
[Tuid, liver tissuc, and thc testicles. A total of
40 paticnts had the diagnosis conflirmed by a
fourfold risc in agglutination titer, and 137
paticnts were conlirmed by a single agglutina-
tion titer of >1:160.

The ages of the patients ranged from 1 to 92
years, with 57% between the ages of 20 and 49
years. A total of 218 cascs were males. A
majority (58%) ol the 331 cases werce Hispanic,
and 36% were white. Diflcrences in sex and race
distribution were noted when comparing Brucella
spceics inlections. Whereas 85% ol the 26 patients
witha B.aborius infection were males, only 50%
of the 102 paticnts with a B. melitensis inlcction
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were males. A majority (77%) of the patients
with a B.ahortus infection were white. Over 90%
of the patients with a B. melitensis infection were
Hispanic. The average annual incidence rates
by age, sex, and racial groups are presented in
Table 1. Annual incidcnce rates were higher
in Hispanics within cach age group. In males,
incidence rates were highest in almost all older
age groups lor cach race group. Incidence rates
for Hispanic females were also higher in older
age groups comparced with younger age groups.

Table 1.
Average annual incidence rates per one million
population by age, race, and sex groups, human
brucellosis, Texas 1977-1986

Hispanic White Black

Age

wearsl Male Femate Male Female Male Female

<10 2.86 1.88 0.14 0.00 0.62 0.0t
10-19 491 5.08 0.25 0.26 0.56 0.04
20-29 9.45 6.67 1.79 0.87 3.59 0.0
J0-34 11.49 8.48 3.30 0.56 4.07 0.60
40-49 12.11 12.31 3.49 0.57 1.49 0.00
a0-58 8.30 6.33 2.85 0.76 6.79 0.0
60-69 14.09 17.91 3.53 0.46 0.00 00

=70 24.56 11.07 1.84 0.22 0.00 0.00

Total 7.85 6.57 1.96 0.45 2,09 0.00

Theaverage annual incidence rate lor Texas was
2.3 cases per one million population. Incidence
rates greater than 16 cases per one million
population occurred in cight countics. The high-
cst average annual incidence rates were noted in
Motlcy, Mason, and Mills counties with rates of
102.6, 27.1, and 22.3 cascs per onc¢ million popu-
lation, respectively. Figure 1 shows the age-,
scx-, and race-adjusted average annual incidence
ratc for each county in thestate. Counties with
high incidence rates are observed in northeastern
and cast-ccntral Texas. Patients with a B.
melitensis infection primarily resided in the
citics ol Dallas, El Paso, Houston, McAllen, and
San Antonio.

Figure 1.
Age-, sex-, and race-adjusted average annual
incidence rates of human brucellosis per
million population, Texas, 1977-1986
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The frequency distribution of signs and symp-
toms is presented in Table 2. A majority of
patients experienced fever, chills, malaise, back-
achcs, sweats, weight loss, hcadache, and ano-
rexia. Meningitis was reported lor [ive patients.
Onc of these patients had a B. suis inlcction, a
sccond had a B. melitensis inlection, and the other
three patients had scrologic evidence of inlection.
Brucella infcctions were reported in scven women
who were pregnant, six of whom had B. melitensis
inlcctions. The outcome of pregnancy was unal-
tered in three of live, while abortion occurred
intwo of thosc For whom follow-up informa-
tion was available.

Table 2.
Frequency of signs and symptoms in
331 human brucellosis cases, Texas, 1977-1986

e ik %
Fever 94.6
Chills 70.4
Malaise £4.5
Backaches 63.7
Sweats 61.6
Weight loss 56.9
Headache 55.8
Anorexia 55.4

Only thrce patients died, for an overall casec-
fatality ratio of 0.9%. The ages of the three
paticnts were 51, 82, and 92 years, and two were
female. B. melitensis infcctions were reported in
two of these paticnts, and onc patient had a
B. suis inlection.

Patients had onset of symptoms in all months,
with more than half occurring during March
through July. The number of cases cach year
pcaked in these (ive months in ninc of the ten
years. The scasonal distributions of cases with
cxposurc to cattle or swine compared with cascs
with a history ol consumption of unpasteurized
goat milk chcese and of cases with B. melitensis
infections compared with B. abortus infections
were similar.

A source ol infection was reported in 276 of the
331 cases. A high proportion ol cascs (48.2%)
had exposure to unpasteurized goat milk cheese
produced in Mexico. Exposure to cattle and/or
swine was reported (or 43.5% of the cases. Of the
120 cases who reported cxposure to cattle and/
or swine, 34 were employed in a meat packing
industry, 15 were veterinarians, and the remain-
der were larmers or ranchers. Five patients
acquircd Brucella infections while working in a
laboratory. All [our patients with a B. canis
inlfcction owned dogs, and female dogs of two
of these [our paticnts aborted puppics belore
the onset of symptoms in the patient. B. canis
was isolated (rom blood specimens of onc of these
dogs. A ncedle stick while vaccinating a calfl
with B. abortus strain 19 vaccinec was the source
of inlection [or one patient, a veterinarian. A
majority (80%) of paticnts with a B. melilensis
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infcction had cxposurc to unpasteurized goat
milk checse. Exposurc to cattle or swinc¢ was
rcported For 81% of the patients with a B. aborius
infcction and [or 64% ol the paticnts with a
B. suis inlection.

Dillerences in the age, sex, and race distribu-
tions ol cases were noted when surveillance data
were comparcd [or the periods 1977-1981 and
1082-1986. During the [irst [ive years, 129 cases
wcere rcported. A total ol 202 cases were reported
in the sccond [live years. Table 3 presents the
number ol bruccllosis cases by age, sex, and race
groups in the two time periods. In 1977-1981,
54.3% of the cases were white compared with
23.4% in 1982-1986 (p<0.001). Du1ing this
second time period, Hispanic patients (71.8%)
were the predominate ethnic group. In 1977-
1981, a majority of cascs were males (82.2%) in
1977-1981 comparcd with 535.4% in 1982-1986
(p<0.001). Only 7.0% of the cascs in 1977-1981
were 19 years ol age or younger compared with
21.3% in 1982-1986 (p<0.001). Differecnces were
also noted between these two [ive-year intervals
for types o' cxposurc. O the cases reported in
1977-1981, 72% were exposed to cattle or swine.
Between 1982 and 1986, only 26% were ¢xposed
to cattle or swinc (p<0.001). Unpastcurized goat
milk and its products were the source of
inlcction for 17% of the cases in 1977-1981 and
for 67% of the cases in 1982-1986 (p<0.001).

Table 3.
Number of brucellosis cases by age, sex, and
race groups for 1977-1981 and 1982-1986,

Texas
1977-1981 1982-1986
n % n %
Race/ethnic group*
Hispanic 48 37.2 145 718
White 70 543 49 243
Black 10 7.8 7 3.5
Sex
Male 106 822 112 554
Female 23 178 90 44.6
Age group (years)?
<10 2 1.6 15 7.4
10-19 7 54 28 139
20-29 35 271 38 188
30-39 28 217 39 193
40-49 20 155 30 149
50-59 18 14.0 18 89
60-69 13 101 19 9.4
=70 5 3.9 15 7.4

* Race/ethnic group not reported for two cases.
t Age not reported for one case.

DISCUSSION

Human brucellosis is often characterized as a
disease of adult males who have occupational
exposurc to livestock.6:7 Of 425 cases reported
in Florida [rom 1946-1975 and 1,085 cases
reported in the US [rom 1965-1969, 65% and
86Y%, respectively, were males.8? Durmg 1982

through 1986, howcever, only 55.4% of brucellosis
cascs in Texas were males. Dilferences were also
noted when comparing age distributions between
cases in Texas and in Florida or the US. O 72
cascs reported in Florida [rom 1961-1975, 59.7%
were between the ages of 25 and 44 years. A
similar distribution was scen in cascs in the US
from 1965-1969; 51.4% were age 20-39 years.
Only 38.1% of Texas cases rom 1982 through
1986 were age 20 through 39 years.

The livestock and meat packing industrics werc
the most probable source of inlection [or 65% of
51 cases in Florida in 1963-1975.9 From 1965-
1969, 69% of the cases reported in the US worked
in these two industrics.® Qutbreaks of human
bruccllosis have also been recognized in meat
packing plant workers.1L12  Surveillance data
from Texas show a dilferent pattern, During
1982-1986, only 22% ol cascs in Tcxas were
cmployed in the livestock and meat packing
industries. Only 8% of the cases in Texas were
specilically employed in the meat packing indus-
try. Consumption ol unpasteurized goat milk
cheese [rom Mexico was rcported [or 67% of
Texascascsduring 1982-1986. The high percent-
age ol cascs with ¢xposure to unpastcurized goat
milk cheese is probably related to the proximity
ol Texas to Mexico. Northern Mexico is an
enzooticarca [or caprine brucellosis.1® Exposure
to unpastcurized goat milk cheesec has been
recognized as a source of infection for some
bruccllosis cases in the US.14-16

From 1965-1974, 51% of thc 425 culturc proven
cases in the US were B. suis infections.? Only
9.1% of the culture confirmed cases in Texas
were B. suis infections. A majority of Texas
cascs (66%), were B. melitensis infections. This
difference in type of Brucella inlection between
cases in Texasand in the US could presumably be
duc to diffcrences in cxposurc. B, mwelitensis
inlections are usually associated with exposure
to unpastcurized goat milk products or goats.3
Human inflecction caused by B. canis occurred in
four patients in Texas in 1977-1986. All [our
ol our cases were exposed to dogs and werc non-
laboratory associated cases. Human infcction
with B.canis has been reported alter exposurc to
B. canis-infected dogs.17-19  Annual incidence
rates [or human brucellosis in the US have
ranged [rom 0.4 to 0.9 cases per million popula-
tion in 1983 to 1986.1® The average annual
incidence rate [or Texas is higher (2.3 cascs per
million population). Hispanic males had annual
incidence rates four times higher than white
males. Hispanic emales had annual incidcnce
rates morce than thirteen times higher than thosc
of white females.

Thesigns and symptoms ol our cascs were similar
to thosc previously reported.?:11.12 Casc-latality
ratios between zero and 1% have occurred in the
US and arc similar to ratios in Texas cases.2:16,20
Abortion is the usual outcome ol infection in
pregnant animals.3 Abortion during infcction
occurred in two of five women in Tcxas. Abor-
tion in humans with a Brucella infection has been
previously reported.1421 No convincing evidence



TPDN Vol. 49, No. 45

U Ur NI DEP. LIBRARIES 76203

Page 4

to suggest an association between Brucella inlec-
tions and recurrent abortions in humans has becn
demonstrated, however.22

Human bruccllosis occurs predominantly in the
late spring and the summer. In  Florida, the
highest incidence occurred between May and
August (44.8%), witha pcak in May.? About onc
third of thc cascs in the US had onset in April,

epidemiologic features, particularly cxposurc to
livestock and working in thec meat p'icl\mg
industry. Human bruccllosis is usually associ-
ated with males aged 20 to 59 ycars. These
typical epidemiologic leatures are not character-
istic of human bruccllosis in Texas. Typical
cpidemiologic flcatures of cascs in Texas are
cxposurc to unpastcurized goat milk cheesc in the
Hispanic population involving any age and sex

May, and June. 2 A majority of brucellosis cascs
in Tcxas also occurred during March through
July.

groups. Recognition of this change in epidemi-
ologic lcaturcs could assist in the diagnosis of
acutc cases. A majority of human bruccllosis
casesin Texas could be prevented by prohibiting

Human brucellosis continues to be an important  the importation of unpasteurized goat milk cheesc.

public health problem in Texas. From 1977-
1986, a total of 359 cascs of bruccllosis werc
reported in Texas, representing 20% of the
1,757 cascs reported in the US.20 The diagnosis
of human bruccllosis is usually suggested by

Prepared by: Jeffery P. Taylor, MPH, Director, and James N.
Perdue, Public Health Technician, Infectious Diseases Program,
Texas Department of Health.
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