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A SURVEY OF Q FEVER ANTIBODIES IN A HIGH
RISK POPULATION IN PANAMA
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Abgeract. While Q fever iz considered an occupational hazard of persons associated with
livestack, and cattle raising is a major industey in Panama, little or no data have heen
available on the status of 0} fever infection in that country. Accocdingly, the prevalence of
complemnent-ixing antibodies o Coxvislia beesnetdi was investigated in g random selection of
L05% specimens from 4,700 sera collected in 1968 1009 from people associated with Bvestock
or their by-products in a country-wide surveyr, Sera were tested by a modifed dingnostic
complement - fixation test adapted Lo the micrediter technique, OF the 1,059 samples cxamined,
99 09,45 contained ) fever complement-Rxing antibodies with titers ranging helween 1:4
and 132 ar greater, Positive sera were found among residents in three provinces in central
Panama (Merrers, 2002%; Panama, 14.5%; and Los Santas, 13.7%), The lowest rate (2. 1%
prositivel was found 1o Chingu province in western Panama. These differences are sicnificant.
The overall rate (2.4%) found in those in contact with livestock was five times bizher than
that found in an earlier survey in 1966 amonge 3 cross-section of the population in which ooly
L% were positive. Pesitive sera were Tound most frequently o those aged 1319 vears
(12.4%) and least often in the 10-14 (7.3%) age group. Those who worked in rustic rural
slaughterhouses were most frequently positbve (16.8%), compared to these in modern abattoics
.85, butcher shops (9.4%), or dalry farms (949 ). While clinical ) fever was not identified,

the assaviation of human infection with the hvestock industey is confirmed,

The first recognized case of () tever in Central
America was founcd by Cheney and Geb in 1946
while studving the etiology of atvplcal bronchao-
pOERmonia in an American soldier stationed in the
Panama Canal Zone.” One year later, Rodaniche
and Kodaniche serologically dizgnesed two cases
pf O Tever in Panamanian: and isolated Cexielia
burnedii from one of the cases - During the follow-
ing 20 vears, to our koowledee, no subsequent ef-
fort was undertaken to uncover additional cases of
) fever in Panamd,

In (966 a search for ricketisial aniilodics in
human sera from a cross-section of the population
of Central America and Panamad was perfortned
by complement-fixation and microaszlutination
tests at the Middle American Rescarch Unit
(MARUY, and was reporbed by Peacock et oal!
(rver 2 000 human =era from siy countries were
surveved for antibodies againat rickettsial infec-
tion. The resulls indicated that O fever was en
demic in thi: area, with o relatively low prevalence
of O bureetii antibodies for Panama. OfF the 334
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sera collected in Panama 1,8% were positive, io-
dicating that among the general population () fe-
ver was not a public health problem.

While € fever is considercd an occupational
hazard of persons associated with livestock, and
cattle raising iz o major industry in Panamé, little
or no dats have been available on the status of Q
fever infection in thal country, other than the
three clinical cases dizgnesed in local hespitals in
194615947,

In view of this, a serclogical survey of high-risk
populations of persans whe frequently have con-
tact oroare associated with livestock o thuir b
products seemed indicated 1o determine whether
there were differences in prevalence of ) fever
infection according te geographic rogions, ase,
sex, accupalion and ather characteristics of the
papulation in Panama. Methods and reasents
were waed swhich would allow direct camparisan
with the 1966 study,

This study was facilitated by the availabilicy of
a collection of =era al the Gorgas Memorial Lalb-
oratory (ML) numbering approximately 4,700
specimmens. The sera had been collected in 1068—
196% 1n 148 localities daring a nation-wide bru-
cellosia survey® from individuals azsociated with
livestack or their by-products in zeven of the nine
privvinces of Panama.
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(F fewer antibodies in igh-rick gogulnfion by proviges,
Tomanud, 965 -T 0G0

Mo exan.

Froainsse Mo, pos.* T i,
Cnclé 127 ) fi
Colan 10 12 11.0
Chirigui e 5 z.1
Herrera 138 28 22
Les Santos 134 19 Li.7
Panama 153 23 14,5
Veraguas 143 4 2.7

Tatal 1,050 e 9.4
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MATERIALD AND METEHOLS

Al sera atilized for the stody were stored af

POPC. A subzample of 1,059 sera was selected
from the 4,735 cera maintaioed in the labaratory,
Isy choosing every third serum in the butcher and
cowhey proups, every 10th one in the milker
eroups, and all samples in the remaining occu-
pational groups, Pertinent epidemiclogical data
available for each individual serum in the sub-
zample were recorded on a standard form. This
information had been abtained by divect interview
Auring the brucellosis socves and included aee,
sex, place of work, ocoupution, region of Lhe coun-
try where emploved (province), tvpe of animals
handled in emplovment, etec.

The reagents and technigues used in the present
sty were basically the same as those provionsDy
wsed in the Central American sorvev.® The com-
plement-fixing antizen utilized for hath survess
was from the same antizen lot, provided by the
Focky Moeuntain Laberatories, TSPHS, Haml
far, Moaont,, U5SA T was madde Trom formalin-in-
activated suspensions of volk sacs infected with
Mine-Mile steain of O, bwrnedii in phase TI, by
methods deseribod by Fiset o al® and Orenshes.”

Sera were tested by the microtiter complement-
fixatton (CFy technigue described by Fiset™ at di
lcions of 12 and 1:4 and antibocly endpoeints of
Lhe positive sera were determined by repeal Litra-
tions with deubling dilutions through 1;33
titers = 14 were considered pozitive,

Eprum

RESULTS
Creagriaiiis distribntiong

Resulis of seroloeical leses Cable 1) on individ-
uals whose work brings them in contact with live-
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stock and their products revealed antibodies to 0
fever i all seven provinees surveyvecl OF the 1,059
samples examined, 99 0% 45 contained antibodies
with titers ranging between 1:4 and 137 or higher.
Prevalence rates were highest in three provinces
af central Panama (Herrera, 20.8%; Panama,
14, 3%, and Lo: Santos, 13.7%) and least preva-
lent in Chiriqui Province in western Panama with
1% frequency. These differences are siznificand

(8 =D 000

Age proup and sex

The age distribution data showed that positive
sera were found most frequently in persons aged
1519 wears (12 4% and lowest (7390 in the 10-
Ly Td-vear-ald wroug. Thoere was no incrense in
antibody prevalence with age, but in the age
groups bevond 40 antibody rates remained con-
stant. The presence of antibodies in males (G655
differed only shightly from those in females (719,
However, no statiztical differences could be found
AMONE AZe EroUps, nor belween sexes,

Place of work and accupation

Of the 1,039 individoals engaged in occupations
associated with Bvestock and cattle-raising activ-
ities, persons who worked inorustic rural slaugh-
ethouses were those most frequently  positive
{0635, compared o those in modern abattoies
1B 8%, butcher shops (949, or datey farms
(0,450, Mo antihodies could be demonstrated in
the sera feomm inclividuals who worked in a sausage
factory,

Tahle ¥ compares the relative prevalence of O
fever antibodies among person: grouped by oc-
cupation. Masitive secologie reactions were more
cornmon gmeong butchers (13, 15, milkers (10045,
cowhovs (599, and meat carriers (%.3%1, than
among thy remaining socupational gronges exam-
ined, Antihody was not detected in serum samples
fraom either =ausage makers or from hog raisers,
The seralogical evideree of infection i butchers,
milkers, and cowbovs has added sigpilicance
when grouped by geographic location of resi-
dence, as shown in Table 3. Far these occupa
Lions, the bizhest provalence rales were seocrally
ohserved in the provinees of Colén, Herrera, Los
Santos, and Panama, in the central part of the
COUNLY.

A latal of 282 sera Trom Datchers inoseven prow-
inces was tested for O antibodics amainst O} fo-
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TasLE 2
O feer autihadics, by occupation, Paramd, 1045 -] s6e
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Cheva paliosn Taial saraple Men. axam et F pus. dotl =xmple
Butcher 727 282 Fa 12.1 =t}
Milker 3,00 £ 104 3z
ooy 727 7l is 29 a3
Mear carrier i n 2 Q8 2
Sausace maker 45 44 o 0.4 8]
Cheese maker & 3 4 ER- 4
WVeterirarian 28 7 L 3T 1
Hog raiser 18 13 0 0.4 1]

Tostal 4,735 IR un .4 AR (100 2%

 Tilges 1 &

ver, Prevalence reached & maximum of 22.0%: in
the sera Trom butchers in Panama province, while
bigh frequency rates, 17, 0%
zerved in zera fram butchers 1n Colon and Herrera
peovinees, respectively.

The highest prevalenes of antibodies in milkers
oecurted in the central prosvinces of Panama: Her-
rera (22.0%0, Los Santos (16, 7%, and Panama
(13,650, while prevalence was lower i seca from

Chavigur (1890 in western Panama, and no ore-
actors were detected] from Veraguasz province.

0 fever anlibiodies in oo bayvs reached the bigh-
est prevalence in the provinge of Los Sanotos
(16, 2%) and were shightly lower in Herrera

aned 17,185, wore ob-

{14.69%), Papama (14.3%), and Colon (12.3%)
Provinces,

A significant difference was demonstrated be-
tween e overall made of infection in the hizh-risk
population (9,450 and that found in the =eneral
popalation (1.8%:) of Panama.!

DIACTISEI0N

The results of this study of & high risk popu-
latien in Panamd confirm the 1966 survey of a
crovs sechion ol the general population of Central
America which demonstrated that ) fever mnfec-
tigny, although of low prevalence, was wicdespread
in the seneral popolation.® In areas of all six coun-
tries, o =mall percentage (0.6% -2 6% of the in-
habitants posseszed CF antibocdies. The reslis
alsg showee that O fever does nob seem to rep-
resent @ public health problem for the general
population of Panama. On the other hand, a
higher prevalence of infection with O Sareetis
was revealod by the present study, among the oc-
cupationally exposed (high =kl segment of the
Panamanian population in which the prevalence
ol seropositives (9 4% was Bve times that Tound
aming the general population (1 8%

There was no stgnificant difference between the
age proups surveved, although an appreciable oo
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constant infection rate was reflected in the 40 and
above age groups.

While clinical ©) fever was not identified in our
study, the assaciation with the livestock industry
5 confirmed., There is a widespread distribution
of antibodies throughout the country CCable 11,
and reactors were Tound thraoghout all seven of
the provinces surveyed with the highest rates en-
conntered among perzon: engaged 10 occupations:
closely associated with the livestock industry in
central Panama. The duta reves) that ©F and
bodies persisted at detectable levels and at mean-
ingful rates, particularly among butchers, milk-
ers, and cowboys, while in hog raisers and sausage
makers the antibody prevalence rates wore zera
(Table ), Thiz probably reflects the fact that
swine are resistant to infection with O bwrwetii ®

Several factors mav bave contributed to the
lack of diagnosed clinical cases in Panamé. ) fe-
vir infections in humans are usaally self-limiting,
and recovery precludes further efforts o dentily
etiology. The Hecase is classified as o febrile 3i-
ness of unknown origing DMagpnestic laborstories
in Panama at present are pot capable of isolating
rickettsial agents, nor oo they zenerally perform
the necessary serological lests Tor proper identifi-
cation of the infection, Conzequently, inapparent
infections or 4 mild, non-dehilitating diseasze stare
may be the cammon form af buman invalvement
in Panama and thus go unrecognised, s has been
recarded clsewhere, ™

In most infections of humans, the arganism is
acquired by exposace 1o infected domestic animals
such az eattle, sheep, amd goats or their products,
The high incidence of 0 fever among slaughter-
houze and dairy farm workers in many countrics
haz incriminated cattle as the saprce of infection,
Coxifla foormetil organisms are readily isolated
from milk and placenta of cows. In beel herds, in
which the animals are wsually wicdely dizsperseed,
infection rates are usually low, Lut in dairy herds,
i which close contact of animals is inevizahle,
infection spreads rapldly 'Y This may explain the
low prevalence rates encountered in Chirigui and
Veraguas provinees where the cattle are generally
clispersed over large areas. Sheep and zoats alse
are reservelrs of considerable importance in many
countries. However, infeelion in these animals is
rearly alwave inapparent since it does not affect
Lheir prowth or milk praduction; hence, i1 persisls
unrecognized and s of no economic Importance
to the daicyman, beel raiser, sheep or goat rancher
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whose amimals are infected with £ burnetiz 7
Mevertheless, reprezent a
pulalic health menace because infected animals
shed rickettsiae for long periods and in high con-
centrations in the milk, placenta, and aterine dis-
charges after parturition. Cattle probably are the
rsl common source of human infection in Pan-
ama, since sheep and goats are practically non-
exiatent. The maost common manilestation of in-
fection is probably fover of undetermined origin
in persons engaged in occupations associated with
the hivestock indusiey,

these infected bherds
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