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.. FASCIOLIASIS IN JAMAICA:
Epidemiologic and economic aspects of
a snail-borme parasitic zoonosis

by
D.A.P Bundyl, P.V. Arambulo III2, C.L. Grey3

Fhéctollaécé 48 endemic in Jamaica. This study uses survey and Livestock pro-
duction data to assess the animal health, veterinary public health, and eco-
nomic impact of the disease.

INTRODUCTION

Fasciola hepatica, the etiologic agent of fascioliasis in the Carib-
bean rogior'x. occurs throughout the major islands of the Greater Antilles and
in foci on two islands (Martinique and Saint Lucia) of the Lesser Antilles.

According to a study conducted by the Pan American Health Organiza-
tion(n. fascioliasis is recognized as causing prodigious losses to the food
animal industries of Cuba, the Dominican Republic, Haiti, and Jamaica. The
extent of these losses may be partially quantified by examining the prevalence
of bovine liver condemations, an indicator of morbidity produced by liver-
fluke infestation. In this regard, Dobsinsky(z) found liver condemnation rates
ranging from 10.7 to 32.9 per cent in Cuba in 1968; Barnish et a1.(3) found
rates ranging from 9.8 to 23 per cent on Saint Lucia in 1978; and Gentilini
et al.(4) found 60 per cent of the livers were condemned at one Baitian abattoir
in 1964. Also, Frame et al.(5:6) have cited a liver condemnation rate on
Puerto Rico of 3.18 per cent. The economic consequences of these animal protein
losses have been investigated on Puerto Rico, where the direct mﬁary loss
in carcass retail value due to offal condemnation rose from US$24,400 in 1948-
1949€7) to US$2,270,000 in 1976¢6),
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. Human fascioliasis also has a .long history of occurrence in the
Caribbean rosion(s) » but has been considered of minor public health sig-
nificance. Recently, however, findings from Cuba and Puerto Rico have
indicated that clinical cases are more common than was suspected, and
that an even largar number of asymptomatic human infections remain un-
reco piud(g’ 10)

Bovine hepatic distomiasis has been recognized on Jamaica since’
the early part of this ceneury(u' 12) Preliminary studies on the
epidemiology of the disease have identified the intermediate host as

(13), and have demonstrated the occurrence
14) (15)_

Lymnasa (=Fossaria) cubensis
of the infection in Jamaican sheep and goats
Because of the potential economic and public health significance
of fascioliasis for Jamaica, the study reported here was undertaken 'by
the University of the West Indies, the Government of Jamaica (Veterinary
Divigion), and the Pan American Health Organization. That study sought
to d_dnti.fy epidemiologic variableo' relating to the occurrence and
morbidity of fascioliasis, and to estimate the current economic lossas
attributable to persistence of the disease. '

MATERIALS AND METHODS

The national prevalence of ruminant fascioliasis on Jamaica was
assessed by analyzing fecal specimens obtained from cattle, sheep, and °
goats from November 1979 to April 1980. Specimens were collected from
all parts of the island except from Cockpit Country in the west and the
Blue and John Crow mountain ranges in the east, due to the. inaceualbiucy
of these areas.’

With regard to the cattle and goats, 48 animals of each kind
were sampled in each of Jamaica's 13 parishes. Each parish was divided
into quadrants of equal area, and a total of )2 specimens were colhctpd
from &4 minimum of four different farm units in each area.



Sheep were sampled in the six parishes where sheep-raising was
a4 significant activity. The sample size was adjusted in each area covered
to include approximately 10 per cent of the whole flock.

Equal numbers of samples were collected from cattle in the age
ranges of 3~9, 10-15, 16-21, and 22-27 months, and from sheep and goats
in the age ranges of 9-15, 16-21, 22-27, 28-30 months.

The specimens were collected by the Veterinary Division of the
Ministry of Agriculture through its national network of parish veteri-
narians and animal health assistants. A proforma history was completed
for each animal and a 4-5g rectal fecal specimen was collected and sub-
mitted to the Central Veterinary Laboratories in Kingston within 24 hours
for fecal analysis. These specimens were airfreighted from the western
parishes.

All the specimens analyzed (see Table 1) were examined within
36 hours of collection using a modified double flotation'techniqm(.l'“.
The detection of a single F. hepatica egg after zinc sulfate flotation
was considered indicative of infection.

RESULTS AND DISCUSSION
Epidemiologic Study

"The relative size of the sampled ruminant populations is showm
in Table 1. Coats and cattle that had received anthelminthic treatment
less than six weeks before specimen collection were excluded from the
study. The total proportions excluded, 16.7 and 12.4 per ceat, respect-
ively, were homogeneously distributed and did not generate geographic
or age bias in the sample. Data from all the sampled sheep were in-
cluded in the study because the majority. of the sheep had recently re-

" ceived anthelminthics, making exclusion impractical.




The .geographic distridbution of sampling sites with infected goats
and cattle is shown in Pigure 1. Infected herds were identified in four
different types of ecologic zones:

-~ The irrigated alluvial plains of central Clarendon
and southern St. Catherine parishes;

The rainy lowland plateaus;

The high-rainfall (200 cm per annum) coastal
areas of St. Thomas and Portland parishes; and

- The marshlands (morass of St. Elizabeth and
Westmoreland parishes.
These zones aré characterized by the existence of persistent or frequently
replenished aquatic habitats.

Infected sheep were confined to coastal areas in the parish of
Portland. The relative rarity of fascioliasis in this species may reflect
wvidespread anthelminthic use, but it could also be a consaquence of the
species' present geographic distribution. That is, Jamaica's sheep pop~
ulation declined from 6,200 animals in 1967{17) to 2,200 in 1981, and_
most flocks are now confined to arid, well-drained areas. In all, 83
per cent of the sheep population is currently situated outside the en-
demic sones shown in Figure 1, perhaps reflecting intentional exclusion
of flocks from areas associated with acute ovine fascioliasis.

Figure 2 shows the prevalence of fascioliasis in goats and
cattle by parish, as indicated by the analysis of fecal specimens, and
compares these prevalences to data on bovine liver condemnation. In
this regard, it should be noted that meat inspectors do not ordinarily
condemn the entire liver of an infected animal, but instead excise the
visibly affected portion. Accordingly, offal condemnations are recorded
as the total weight condemned in a particular parish each month, providing
no direct indication of the number of slaughtered animals infected. For
our purposes, figures providing a basis for inter-parish comparison were



derived by dividing the total weight (in kg) of the infected condemned
liver by the number of cattle slaughtered; this yielded a rough com~-
posite measure of the intensity of infectiom. : ' :

Nationally, the prevalence of bovine fascioliasis indicated by
the coprologic survey was 22.2 per cent. Moreover, parish-by-parish
comparison of these results and the offal condgmnatidﬁ data indicate &
correlated geographic distribution, with the disease appearing most pre-
valent in the eastern and far western parishes. -

The parish distribution of fascioliasis in goats, as indicated
by the survey, somewhat resembled that of fascioliasis in cattle; na-
tionally, .the observed prevalence of infestation among goats was 17.2 per
cent. Records of goat offal condemnations were not adequate to provide a
basis for comparison with these data.

Infected sheep were only observed in one parish, the indicated
national prevalence of fascioliasis in sheep being a mere 0.72 per cent.
This result probably reflects the virtual exclusion of shegﬁ from fluke-
endemic areas and the extensive use of anthelminthics by local ahacp;
raisers.

The data for cattle in Figure 2 show that the ﬁcthod of fecal
analysis used failed to detect infections in some areas proved positive
by slaughtered inspection. That is presumably because the zipc sulfate
technique, while appropriate for mass-surveys under conditions where
technological services are limited, sacrifices sensitivity for convenience
snd yields results that tend to underestimate the prevalence 6! low-
grade infectioms.

The influence of climatic conditions (rainfall and altitude)
were assessed by examining the distribution of farm units with "endemic"
fascioliasis -~ an "endemic" farm being defined as one where the
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infection was detected in at least one member of a cattle or goat herd.
As Figure 3 shows, farmsin all of Jamaica's rainfall zones (areas re-
ceiving between 100 and 500 cm of rain per year) were found to harbor

the infection. However, the prevalence of endemic farms was highest in
places that received over 250 cm of rain per year. No infections were
detected in cattle herds kept at altitudes above 750 meters or in

goat herds kept above 600 meters. Moreover, the percentage of farms with
infected goats and cattle was inversely associated with altitude, being
highest below 150 meters.

A rough assessment of the interaction between rainfall and
altitude was made with the data shown in Table 2. Predictably, the pex—
centage of "endemic" cattle and goat farms was found to be highest in
places situated below 300 meters that received over 200 cm of rain a year.
This percentage declined as altitude increased; and finally, at altitudes
above 600 meters only one of the 44 cattle and goat herds surveyed was
found to be infested.

The positive correlation between the occurrence of fascioliasis
and rainfall is readily explained, because the parasite's semi-aquatic
intermediate host snail populations maintain themselves most efficiently
in aress with persistent aquatic habitats. The negative correlation be-
tween fascioliasis and altitude, leading eventually to exclusion of
P. hepatica at high altitudes, is harder to explain. Average temperatures
-do tend to be lower at higher altitudes. For example, data provided
by .Jamaica's Meteorological Service indicate that the St. Catherine
plains (altitude below3Q meters) experience temperatures ranging from
10.1 to 35.6°C, the average annual minimum and maximum teiperaturet
being 15.3 and 31.9°C. Considerably higher, at a place named Cinchona in
St. Andrew Parish (altitude 1,500 meters), the temperatures range from
8.3 to 27.2°C, the average annual minimum and maximum being 11.7 and
23.0°C. Despite such lower temperatures, however the Cinchona ranges
equal or exceed those of southern parts of the U.S., where a F. hapatica
cycle sustained by Fossario cubensis is endemic. It thus appears un-
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likely that low temperatures exclude F. cubensis from elevated areas of
Jamaica, although the indigenous snail strain could conceivably be dif-
ferentially adapted to the higher temperatures found at low elavations.

Another possibility is that Jamaica's uplands fail to provids
enough persistent aquatic habitats for the host snail. This seems likely,
since the island's limestone hills are both steep and permeabla, thereby
tending to prevent formation of such habitats and to encourage rumoff.
Paradoxically, the uplands' high annual rainfall areas, characterized by
young fast-flowing streams, seem especially umlikely to provide suitable
habitats for the host snail. 1t thus appears, withinthe Jamaican context,
that the rainfall level alone is a poor indicator of fluke endemicity.

The seasonality of fascioliasis in Jamaica was investigated
using monthly bovine liver condemnation data for the years 1978-1979
(Pigure 4). The weight of the condemned offal did not vary signifi-
cantly throughout the year. This finding, consistent with a pattern of
chronic bovine fascioliasis, gives no indication of sither the incidence
or seasonality of infection. '

THE ECONOMIC IMPACT
Direct losses

Mortality. No deaths due to intra-hepatic migration of F. hepatica
in cattle have been described in Jamaica, although anecdotal reports indi-
cate that the liver dysfunction associated with chronic infection may be
sn accessory factor in some deaths. Acute fascioliasis, in which liver func-
tion is conpi'oniaed by massive simultaneous infection, has been observed in
both sheep and goats(13' 18) 1, fact, an entire herd of goats in one high-
rainfall area succumbed in a single seagon, effectively dissuading local
farmers from keeping small ruminants. :

As the latter chain of events demonstrates, acute small ruminant




tucioliuis involves two kinds of loss: the damage to the stock and its
potential progeny, and future exclusion of small ruminants from high-risk
pastures. This latter component is especially important on small islands
where pasturage is limited; but neither loss component has been adequately
quantified on Jamaica. i

Offal condemnations and morbidity. The average number of mature
flukes found in the bile ducts of cows from one St. Andrew abattoir was 51
¢ 13 per cow (n = 15), plus an undetermined number of migrating juveniles.
This intensity of infection compares with 24 = 7 per cow (n = 49) found
among dairy cattle in Australia's Macalister irrigation area(‘w), and 67
(n = 900) found among cattle in Belfast, Northern Ireland(zo). Mature infec-
tions were associated with fibrosis and calcification of major bile ducts,

and with parenchymal fibrosis.

Table 3 shows the total losses due to recorded bovine liver con-
demnations on Jamaica during the period 1978-1980, losses that appear due
almost entirely to fluke-induced lesions. These losses are expressed in
terms of the weight trimmed off and discarded. In all, the average annual
retail value of the liver lost is estimated at J$257,000 (USS1l = J$1.78). .

During the same three-year period, registered abattoirs slaughtered
an avefagc of 26,000 goats per annum. Curried goat meat is the traditional
fare at Jamaican social gatherings, the animals being purchased on the hoof
and slaughtered and butchered at the site. An estimated 80 per ceat of all
goats slaughtered are dispatched in this manner, the total number of goats
slaughtered annually on the island thus being on the order of 130,000 head.
In 1980, 1,400 kg of liver were "trimmed" from the 29,600 goats carcasses
that were officially inspected. Approximately 50 per cent of this trimming
was due to F. hepaticé lesions; and so, if one extrapolates these data to
cover the estimated annual slaughter population of 130,000 goats, it would
appear that roughly 3,250 kg of goat liver with a retail value of some
J$29,000 was rendered unfit for consumption each year.
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In contrast, sheep~liver losses were relatively slight. Regis-
tered abbatoirs slaughtered an average of 1,230 sheep per year in 1978-
1980. The tourist industry, which is aimost entirely. supplied through
regulated dealers, currenfly provides the major market for mutton. This
fact, together with the very small size of the sheep population, lends
veracity to this estimate. Extrapolating from this figure, the nation-
wide cost of sheep offal condemmations appears trival, amounting to some-
thing on the order of J$280.

If the current practice of "trimming'" were replaced with whole- -
organ condemnation, this would substantially increase the cost of the dis-
ease. For instance, if one assumes an average liver weight of 5.0 kg per
head for cattle and 1.5 kg per head for goats(zs' 24), then the cost of
condemning the livers of infected cattle (22.2 per cent of the national
herd) would amount to some J$546,000 per year, while the cost of condemming
the livers of infected goats (17.2 per cent of the herd) would amount to
some J$303,000 per year. ‘

Milk production. Before considering the effects of fascioliasis
on milk production, it is necessary to clarify the contribution of local
dairy production to the Jamaican dairy industry. National dairy-product
congumption is estimated at 160 million liters of Fresh Milk Equivalent
(FME) per year, of which 75 per cent is imported(zs’ 26). Butter and
cheese are not manufactured by local commercial establishments, but are
processed and repackaged locally. Imported milk solids are the major com-
ponent of locally produced ice cream, flavored milk, malted milk, and
aseptic (UHT)® milk. '

Both total and per capita milk consumption increagsed during the
period 1960-1974, condensed milk retaining its dominance of the local
market (Table 4A). Estimates of domestic fresh milk production (Table 4B)
indicate some slight improvement during that period, although the accuracy
of these data has been questioned; for example, 1967 production has been

SUHT = Ultra-high-temperature.
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vari.ously esiimated at 42.29 million liters(30), 33.12 million licers

and 17,51 million liters'®>* ' e

| 98

'rhcre appsar to be four najor outlcts for domestic fteoh milk.
As indicated in Table 4B, in 1981 some 9 per cent was retained on the
farm for foedi.ns calves and general purposes. rough.'ly 40 pexr cent was
puteurized and packaged by "processore“ for the commercial liquid wilk
market; an inaccurately knawn but ugmfzcant proportion was ‘sold through -
irregular channels as raw milk; and a steadily decreasing proportion was
supplied to the condensary. L ' '

i ‘l‘hu distribution pattem is assocnted ‘'with & multi-tiered
pricing system in which grade "A" nilk sells to the procesbors at J$0.83
per liter. guda "B" sells to the condensary at J$0.58 per liter, and raw

milk nlla at prices that tend to exceed those of grade "A' without attend-’

ant pgoceuing costs. It is thus apparent that over 80 per cent of the
local milk sold attracts a minimum farm-gate price of J$0.83 per uur.

Clu:gnic faacloliasu is known to reduce the quality and amount’
of milk produced by infacted dairy animals(3l, 32). In general, ‘the pos= -
itive effect of anthelmintic treatment on national milk production can be
shown by the :re_lationchdp

' . L

: ' "HUY‘.N’.P ‘.P

where !‘l‘ - thc improvement in natwnal level yield due to anthelninthic ’
treatment (in 1iters). Y, = the milk y;eld per lactating cow per annum
(in liters); N = number of animals in the national dairy herd; R ‘the
proportion of the herd lactating at one time; P‘ = the proportion of the
herd with: fagcioliasis; and P, = .the proportjonal increase i.n the average
infected snimal's milk yield due to treatment. o

Two astimates of Y are used. Opne of these, 1,775 ldtero per
Cov perx annwvm, approximates the present average yield. The other,

(28) ..
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2,4201iters per cow per annum, is the Ministry of Agriculture's projected
yield for "improved" herds and represents the anticipated output of cattle
in an upgraded national dairy herd.

~As of 1976, N was estimated at 36,000 head, of which approximataly
80 per cent were Jamaica Hope cattle of all grades and the remainder were
mainly Holsteins. The Ministry of Agriculture estimates that 70 per ceat
of the national herd is lactating at any one time, making P, cqual' to 0.7.

For these calcuhtiona,‘ P; (the proportion of the dairy hu"d with
fagcioliasis) is considered equal to 22.2 per cent (the percentage of all
cattle infested). However, this figure may underestimate the prevalence of
fascioliasis in dairy cattle, since the major dairy producers are located in
the infested alluvial plains of south-central and southeastern Jamaica, and
60 per cent of the dairy farme use flood irrigation to improve the puturi.

Py (the percentage improvement of milk yield that results from
treatment) is estimated at 8 per cent. This estimate is based on a report
by lou(al) that found a “low-grade" infection with approximately 100 flukes
reduced a cow's milk yield by 8 per cent, while "heavy" infections could
reduce her production by over 20 per cent. ' '

As Table 5 indicates, if these various figures are entered into
the above formula, the results suggest that successful anthelminthic treat-
ment of the herd could improve dairy output by somewhere between 0.82 and
~ 1.09 million liters per year, an amowunt of milk valued at between J$470,000
and J$910,000.

| Meat production. Infection intensities of less than 30 flukes
per head may temporarily reduce weight gains in beef cattle up to 8 per
cent and suppress their feed conversion efficiency by up to 11 per mt(”'
34) . 'l'ogcthe;:, these e!_fects produce a significant reduction in dressed car-

cass weight at slaughter age. Table 6 shows Jamaica's mean annual mesat pro-
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duction statistics for cattle, goats and sheep over the period 1978—1980(21).
Using those figures, even a 1 per cent reduction in the mean carcass weight
of these animals would result in an economic cost to the industry on the
ordexr of J$825,000. ' '

INDIRECT LOSSES

Treatment costs. Table 7 shows the proportion of farms with sheep,
goats, and cattle using anthelminthics active against F. hepatica. The propor-
tion is directly related to herd size, with higher percentages of large herds
receiving treatment. Table 8 extrapolates from these data to estimate national
fasciolicide expenditure in the cattle industry at J$560,700 per year. This
represents a mean expenditure of about J$2.00 per head, with relatively larger
average expenditures per head being made by farmers with large herds. These
‘treatment costs do mot include the cost of labor needed to administer the smthel-

minthics, the cost of buying and tramsporting the drugs, and opportumity costs®.

Existing estimates of amounts spent on veterinary services for
Jamaican cattle are confined to dairy sanimals. In 1969 Atau(zs) calculated
that the average cost of artificial insemination, medicines, and services came
to J$6.40 per dairy cow, representing 3.3 per cent of total production costs.
More recently, the Ministry of Agriculture has estimated that this cost had
risen to J$49.00 in 1982, which still represented about the ssme share (3.8
per cent) of production costs. o

Regarding the cost of goat treatment, it should be noted that goat
ownership is ubiquitous in both rural and urban Jamaica, the typical stock
. consisting of two breeding does with progeny. On farms varying in size from
1 to 200 hectares the mesn goat demsity is only 2.76 farm wmit1?),

6here financing has to be used to maintain the status quo (e.g. ensuring
herd health) it is not available for expansion or development. The cost of
treatment therefore has two components: the actual monetary cost and the
loss of an exactly equivalent amount from the capital funds availasble for
development. The latter is referred to as "opportunity cost."”
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Herds of more than 10 animals are unusual, and probably less than 10 herds
have over 100 head. This relative independence of goat herd size and farm
area stands in marked contrast to the :situation regarding cattle, in which
54 per cent of the national cattle population is found om 0;2 per cent of
the farms (see Table 8). |

For present purposes, it is therefore assumed that all goats are
maintained in herds of less than 10 animals and (as the data in Table 7 suggest)
that the flukicide oxyclosanide is administered to 0.6 per cent. On this
basis, the current national cost of anthelminthics administered in a four-

- 'dose regimen appropriate for treating acute caprine fascioliasis cen be estimatec

as being on the order of J$11,600.

As -indicated in Table 8, it appears reasonable to estimate the
current overall cost of treating sheep for fascioliasis at about J§1,300.
However, there is some evidence that rafoxanide, the most popular drug used,

is selected primarily because of its activity against the bot fly Oestrus
. (3%)
ovis .

CURRENT AND PROJECTED LOSSES

Table 9 summarizes the estimated losses due to fasciolxaeis. As
shawn the total monetary cost of the dxsease is estimated as being approx-
imately J$2,400,000. It should be noted, however, that projected improvements
in dairy industry productivity and stricter controls on naét inspection ﬁro-
cedures could increase the projggteq loss to J$3,200,000. These estimates

~assume no concomitant increase in the national herd or in meat productjon, nor

do they in¢lude the potentially major costs due to mortality, reduced carcass
quality, and the need for animal health care services. Moreover, even thougﬁ
this study has assignéd no special value to foreign exchange, it is true that
a substantial proportion of the estimated losses involve foreign exchangé
drains--because foreign exchange must be used to purchase anthelminthics and
cattle feed, and to import substitutes for local meat and dairy products.
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PUBLIC HEALTH CONSIDERATIONS -

There have beeq no recorded cases of human fascioliasis in Jamaica,
although zoonotic infection of man is known to occur in Cuba, the Dominican
Republic, and Puerto Rico. The prevalence of human fascioliasis in the
nor:hetn Caribbean and the norbldity it produces have not been adequately
quencified, although there is some evidence that records of overt disease
undereetinate;the prevalence of subclinical infections. For example, a
single Cuban clinic observed 27 clinically apparent cases in the course
of a threerear study during the period 1973—1976(9), while a recent survey
of 184 asymptomatic subjects from an endemic region of Puerto Rico revealed
that 7.1 per cent had Fasciola hepatica eggs ip their stoole(lo). Thus, .
even thoygh the Cuban data constitute the most complete recent record of human
feecioliesis in the Caribbean'regien, those data do not suggest anything, like
the 7.1 per cent prevalence of asynptometic cases found in the Puerto Rican
study. ' N

"o

It has been suggested that zoonotic infection of man is genuinely
.abeent from Jamaica, and that its differential distribution within the Caridb-
bean region is a function of local dietary patterne that may themselves reflect
the different ethnic origins of the island's population(36), That does not
sugseet grounds for complaceny, however, since changes in irrigation techniques,
particularly for salad vegetables. could result in the occurrence o! the human
disease in Jamaica, with its attendant social and econonic costs.’

CONCLUSIONS

The study reported here has shown that fascioliasis is eundemic in
Jamaica below 500 meters and ex1ets at prevalences and levels of intensity
that reduce livestock productxvxty. The monetary cost of this constreint,
ehich is proportional to the size and efficiency of the livestock industry,
has been estimated for existing livestock production and population levels.
Improvements in productivity and increases in the national herd will there-
fore cause an increase in the absolute monetary losses produced by this dis-
ease. The importance of this point can be brought out by considering two
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proposed developments in the Jamaican livestock industry.

First, it has been proposed that the national herd of Jamaica Hope
dairy cattle be increased. A similar expansion of the Puerto Rican cattle
industry from 1948~1976 was paralleled by an increase in the prevalence of

S, 6),

fascioliasis, which rose from 7.5 to 31.7 per cent and the disease

is now approaching hyperendemic prOportions(IO; 37). Direct monetary
losses due to bovine liver condemnations inéreased tenfold over the same
7)

pe;iod(s’_ . Expansion of the Jamaican dairy herd could have similar un-
desirable sequelae.

. Second, it has also been proposed that a sheep-rearing industry be .
reestablished with Barbados Black-Belly or.St. Elizabeth flocks. 1t must be
recognized, however, that the detrimental effects of acute fascioliasis on
sheép ihdustries are much more severe than the effects of chronic fascioliasis
on cattle production(38). The current trivial losses due to sheep fascio-
liasis on Jamaica reflect the insignificant size of the Jamaican sheep pop-

.ulation. but incautious expansion of sheep husbandry could rapidly result in

that industry becoming the major single source of fascioliasis-induced losses.

In order to avoid such increased losses, development of the live-~
stock industry should be paralleled by development of a locally appropriate
fagcioliasis control strategy. Current animal ﬁealth practices, based on
salvage and remedial treament, are inefficient and expensive, and make no °
contribution to controlling the incidence of infection. Furthermore, stra-
tegic control is generally more cost-effective than sporadic treatment, since
it confines treatment to the periods and localities at greatest risk and
uses apimai manaéehent techniques to reduce the incidence of infection.
This épproach is particularly applicable to developing countries because it
niniiizés expenditures on anthelminthics and hence helps to conserve scarce
foteign exchange.
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SUMMARY

This study attempts to quantify the animal health, veterinary public
health, and economic impact of fascioliasis in Jamaica. A coprologic survey
conducted for this purpose in late 1979 and early 1980 revealed an overall
fascioliasis prevalence of at least 22.2 per cent (n = 520) in cattle and
17.2 per cent (n = 514) in goats. In general, the prevalence of the disease
was found to be directly correlated with rainfall and inversely correlated
with altitude. Four ecological zones of éndemicity were identified and related
- to ‘the epidemiology of the intermediate host, Fossaria cubensis. '

The economic cost of the disease was estimated from production
statistics and a questionnaire survey. Losses were categorized as being either
direct (due mainly to liver condemnation and suboptimal dairy or beef production)
‘or indirect (due to treatment costs). The estimate did not include the less
quantifiable costs associated with mortality, provision of veterinary services,
and lost opportunities for development. The total economic cost of fascioliasis
in Jamaica, as indicated by the above data, appears to be on the order of .
J$2.4 million (J$1.78 = US$1.00); and if anticipated improvements in Jamaica's
livestock industry are allowed for, this total rises to J$3.2 million. It is
noteworthy that a significant share of this cost would be in scarce foreign
exchange spent on drugs and on imported substitutes for local meat and dairy

products.
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It should also be recailed that fascioliasis is a zoomosis pro~
ducing significant numbers of human cases in the Greater Antilles, and that
inappropriate changes in vegetable cultivation practices could cause it to
become a significant human health problem in Jamaica.

Finally, there is a very real danger that proposed increases in
Jamaica's cattle and sheep herds could enormously'inctease the prevalence
of the disease, as has happened elsewhere. It is therefore recommended that
development of the country's livestock industry be paralleled by develop-
ment of an appropriate fascioliasis control strategy. Such a planned approach
to fascioliasis control, which tends to be relatively cost-effective, confines |
treatment to the periods and localities at greatest risk and uses animal

management techniques to reduce the incidence of infection. |
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TABLE 1. The number of cattle, goats, and sheep included in the, survey;
.o the estimated size of the respectivé national herds; md the .
pexcentage of each national herd included in the survey,

Fecal specimens

Estiuted size of Percentage of

Livestock No. No. national herd national herd
type collected analyzed (in thousands) sampled
Cattle 626 . s20° 358.9° 0.14X
Goats ; s&7* . 5P 368.6° : 0.14%

Sheep . 268 - 268 2,24 12.2%

T

81ncomplets data for Hanovei Parish

bSpoci.lans from cnttlo and goats rccci.ving antihelminthics lon than six
weeks before the specimen cdllection were excluded from the study.

9::&!0 extrapolation based on mnutry of Agriculture census dau for 1958~
1

dEgtimate made during the survey.

1

LRT ST

Figure 1l. Iho panshes o£ Jsmaica, showing the locatien of mmmd areas
and the portions of each parish found to harbor’ cndnic fascioliasis.

. - P N l

- P .
) gl s =2

{
lcockp1T ' o ;
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2. St. James & St. Andrew
3. Trelawmy’ 9.- St, Catherine

4. St. Ann 10. Clarendon
S. St. Mary' 1ll. Menchester
6. Portland 12. St. Elizabeth
7. St. Thomas 13. Westmoreland
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Figwee 2. Data from the study survey and reference 22 indicdting the
. occurrence of F. hepatica infection in the parishes of Jamaica.
The top and bottom charts (A and C) show the percentages of goat
and cattle coprologic survey specimens yielding positive results.
~ The middle chart (B) shows the average amount of beef liver con-
demned (in kg) per slaughtered animal. - T
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Figure 3. Relationships between rainfall and farm elevation in Jamaica and
the prevalence of fascioliasis among goats and cattle. The number
of farms surveyed in each case is shown in parentheses.
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Figure 4. The number of cattlé slaughtered in Jamgica {shaded .inu) and the
amount (in kg) of bovine liver condemned, [978-1979.'by month.

|

Average 0.5 -0 ‘
weight of -8 Cattle
liver 6 slaughtered
condemed ‘ {in thousands)
per animal 4 :
(in ky)

' 2

' 0

1978 - .. 1979 : .



-

. ‘woTERWRr Jo WOTAISS
TeOT807010339 JUSWUIGA0H B3I 4q perTddns ®Iep [TPJUIPI Jo ©ISEq Y3 UO POUTWIIIP 1A STIART [[PFUFEI Wivig

(9L6T *000°0S:T ‘TzL T 891138 ‘QT% SOA) 9L6T ‘wop3ury pajrwm
‘997330 £3AIng BDUBUTPIQ 8£9AINg 8€IB1IAQ JO 9381032315q Y3 Aq opvu dew ® woij pIjewIISd alaA SePNITITE wWawi,

1]

4 . )
0 9 0 ot 0 91 t°'s [49 s1a3au 009<
9°7¢ ) £°6 8¢ : 0°07 £33 t°eT 137 81939 (009-00T

89y L9 L8t ‘St 9°2¢ LS T 06 813330 00E 7

*Irejuiex pus ®pNITI[E JO SUOTITPUND
Surliwa 29pun STSEITOTOSE] YITA $3908 puw 73D Bupsyes swawy jo ssBwiusdiag ‘7 TIAVL



25.

- .
M .o H - ' St

- TAULE 3, An assessment of the worth of beef liver condamned as a result of
fascioliasis in Jamaica. This assessment is based on 1978-1980
cattle slaughter statistics (21, 22) and upon the assumption that

22.2 per cent of the slaughterad cattle were infected.

Year
s : Three-ysar
o ' 1978 1979 ' 19}0 'L""’
No. of cattle slaughtered 59,308 59,995 63,995 . 61,099
Weight of liver : .
condemed (in kg) ‘ ' 32,147 33,037 30,399 31,861

Retimated valus(J$1.78 =US$1) ~ J§259,000 J$266,000 J$245,000 J$257,000
Bstimated loss per infected head J$19.7 J$20.0 3817.2 J$19.0

* TABLE 4A.. Domestic milk conswmption in Jameica, in millions of -liters of
U " Feesh Milk Equivalent.

PTTS

' . ‘ - Milk category
aoo Per capita
DPry Dry Total consumption
..-.Year _ - Liquid Condensed skimmed whole consumption (in liters)
1960* 24.7 3.2 27.3 0.9 84.1 $1.9
1967° ' 35.0 52.1 21.1 7.0 115.3 .. 60.7
g 4 46.6 6l.4.  22.0 23.7 153.7 102.7

. ¢
Vet .

- %3ources: Depaxtamnt of Statistica®? and Actu(“) .
bSontco: Food and Agriculture Ormiutim(zs) .
Source: Division of Economic Stacistics9).
dgatimated data.
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Domestic milk production in Jamaica, in millions of liters.

. Milk distribution = .

Year hmb Calf - Conden . Proces- - Raw - . Total
use feedb sary sor® milkd production
1960 1.5 1.9 132 17.0 4.4 38.0*
197 2.0 2.4 3.2 21.9 19.3 48.8°

19814 1.8 2.2 2.0 _ 16.6 22,1 4.7
4Sources: Department of Statisticcan and(28), o ‘. a
bSource: Food and Agriculture Organization (25). '

‘ 'fSource: ' Division of Economic Statistics(29),

TABLE 5.

"dpgtimated 'déca.“

Projected increasesin the milk yields of infected dairy cattle
following anthelminthic intervention.

Value of total actual and
projected productiom, in

Milk yields: J$ milliomns:
Per cow. Total (in At grade At grade
(in liters millions of A prices B prices

_per year) , liters per yean).

At _current natjonal
herd's productivity

level: A ..
Pre-+treatment . . 1,775 . 44.20 37.10 - 29.93
" Post-treatment 1,806 45,52 371,18 " 26.40

Projected benefit g . 0.82 .- 068 .. - 0.47

At _an "improved"
national herd's pro-
jected productivity

level:
Pre-treatment 2,420 60.98 50.61 35.37
Post-treatment 2,463 62.07 51.52 26.00

Projected benefit 1.09

0.91 0.63
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TABLE 6. Average annual meat production in Jamaica during the period

.1978-1980. . \

. .. . . Slaughter weight .
Type of" _ No. slaughtered .  Live weight Dressed weight
livéstock ., bper year “(million kg) (million kg)
Cattle . 59,779 11.66 9.72
Coats® 26,083 0.33 0.27 °
Goats® 130, 000 : 1.63 . C 1.%
Sheep e 1,234 T 0.02 : 0.02 "

Source: Data- Bank and ‘Evaluation Divisgion (21).

8coats slaughter at regulated abattoirs. -
b!otiuted goat slaughter (80 per cent outside of r.‘ezulatcd ablttoi‘n)

3

TABLE 7. Percentagcs of cattle. goats, "and sheep receiving anthchinthics
active against F. hepatica in Jamaica, and the average co:t of the
vatious drugs administered, 1979-1980.

Fo. of 2 of national herd receiving the foll. drugs:

Type of Herd size farns
Livestock surveyed Oxyclo- Albend- Rafox- Any flukicide
sanide® azoleb anide®
X z p . 4
I-10 animals 162 " 0.6 0 0 P46
Csttle  11-30 animals 80 5.0 0 1.5 6.8
>50 animals 20 10.0 5.0 0 -15.0
Cost per dose: J§5.69 J$6.472 J3§1.89
1-10 animals 161 0.6 0 0 0.6
Coats 11-50 animals 46 0 2.2 4.3 6.5
>50 animals - g 12.5 12.5 e - - 25,0
Cast per dose: J§0.91 J$1.62 J$0.31 .
- 1-10 animals 18 0 () 0 0
Sheep 11-50 animals 38 5.6 ] 22,2 27.8
50 animals "' g 0 11.1 0o " 1.
‘Cost per dose: : J80.91 J$1.62 - J$0.31

43 per cent oxyclosanide, 1.5 per cent levamisole (Nilzan; Inperial Chemical
Industries, Ltd.)
b2,5-10 per cent albendazole (Valbazen; Smithkline Animal Health, Ltd.)

€2.3 per cent rafoxanide (Ranide; Merck, Sharp, and Dohme, Ltd.).
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TABLE 8. Current expenditures (at 1980 prices) on fuciolicid;n for
treating cattle and sheep in Jamaica.

Herd size

(No. of animsls) T T
0-10 .11-50 . »50 thoueands)
Cattle expenses:
No. of farms » 0.4 v
hectares 134,620 700 295
Mean no. of cattle per : :
farm 0.80 29.8 514.3
Anthelminthic cost for
3 doses per treated
_animal per year (in
J$ thousands):
oxyclosanide 14.2 22.9 328.5
albendazole 0 0 193.1
- rafoxanide 0 2.0 o .
total 14.2 24.9 521.6 560.7
Cost per head (in J§) 0.21 1.86 5.37
© 'Sheep e ges:
No. of farms 83 23 9
Mean no. of sheep per
farm ‘ 2.65 24.0 160.1
Anthelminthic cost for
4 doses per treated
animal per year (inm -
J$ thousands):
oxyclosanide 0 0.1 0
albendazole . 0 0 - 1.0
rafoxanide 0 0.2 . 0
toul 0 0. 3 -' 100 103
Cost’ per head (in J§) 0 0.48 0.72
Source: Department of Statistics, Agricultural Census lhit(‘”) .
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TABLE 9. Summary of estimated economic losses dus to fuciol:luh in
Jamaica (1980 prices)

Cost (in J$)_
" Current Projected
cost cost
Direct losses: :
Edible offal condemmnation 286, 300 ' 849,000
Suboptimal milk production - 680,000 910,000
Suboptimal meat production 825,000 825,000
‘Indirect losses: |
Cost of anthelminthics 573,600 .. §73,600
Total losses 2,364,900 3,157,600

This article "Fascioliasis in Jamaica: epidemiologic and economic
aspects of a gnail-borne parasitic zoonosis” by D.A.P. Bundy, P.V. Armabullo III,
and C.L. Grey was reprinted from the Bulletin of the Pan American Health Orgen-
" ization, Vol. 17, No. 3, 1983 by the kind permission of the Pan American
Health Organization.



" No. of Cases Cumulative HNo. Vaccinated Cumulative
Cowntry - .Species lQm;gg; Total ‘ [Q_u_a__ru; Total
Grenada - Bovine 4 19 - 6
Canine - 2 3 . 214
Feline - 3 3 1?7
Guyana Bovine 25 25 - -
Suriname Bovine - 2 - -
Trinidad Bovine - - 362 739
& Tobago  Caprine - - -, 79
Equine - - 1 1
Ovine - - - . 39

TETANUS
Comtry - Bovips  Caprine  Eauine  Oviee  Porsip . Iopal
. Q ¢ @ ¢ e ¢ a¢ ¢ C q ¢
Dominica - - ‘1 1 - - 1 2 - - 2 3
Grenada - 1 5% 22 1 2 5% 22 s 13 1 »
Jamaica - - 16 51 1 4 - - 10 41 27 96
Trinidad - - 7 & - - - s - - 7 47
_ & Tobago (**)11 26 2 s - 21 - - 13 52

% Combined data
#% Number vaccinated




BRUCELLOSIS
No. l‘es:ede.urtct No. No. Cumulative Totals
Country Species Slaughter  Field Parms Pos. Tested Pos..
' : LI . [
Barbados Bovine - - - - 61 | -
Caprine - - - - 1 -
Ovine - - - - 48 -
Porcine - - - - 18 -
Jamaica Bovine - 10559 - - 31438 922
Suriname Bovine § - - - ' - 2736 301
Equine - T - - = 15 -
Trinidad Ovine - - “« e 3 -
& Tobago . o e
LEPTOSPIROSIS . - - ,
: . : Quarterly Totals - Cumulative Totals
Country Species  No. Tested No. Positive  No. Tested No. Positive
Barbados Bovine - - A 64 46
Canine - - 25 17
Caprine - - 1 1
Equine | - - 2 26
Ovin. - L - 2 . 2
Porcine - " 217 19
Dominica Canine . - 3. - 13
Guyana Bovine S ¥/ 45 118 61
Human 28 .2 50 6
Jamaica Bavine ~ -+ 72 i57 866 . 656
Cenine - ~ 13 *3 9% - 29
Capripe - . - 10 3 116 - 62
Equine ) - - 2 -
Hunan 146 92 767 338
- 53 13

Porcine ‘ 3
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INFECTIOUS POULTRY DISEASES

Barba- Dowmin- Gren- Guyana Jamaica Trinidad &
dos  dca  ada ¥o. Fo.  NoOPAE%y,,
(No. of cases reportad) Vaccinated Parms Cases Farms

Aspergillosis 22 - - - - - 15500 2
Candidiasis - - - - - - - - -
CRD - - - 350 - - 100600 37
Coryza - 28 - - 18800 29 3180 6
Ectoparasites - 3 - - - - 6500 8
Endoparasites 264 - - 100 - - 79100 21
Enteritis 26 - - - - - 48500 7
Fowl Cholers - - - - - - 150 1
Fowl Pox 2 4 20 - - - 220 3
Gumboro 39 - - - - - - -
Infectious Bromchitis - - - - 4800 35 - -
Infectious Synovitis - - - - - - 7100 7
Leucosis - - - - - - - -
Marek's Dissase 8 - - - 31500 - 530 3
Mycoplasmosis . | - - - - - - -
Newcastla Disease - - - - 3200000 - 18200 1
Pasteurellosis - - - - - - - -
Salmonellosis - - - - - - - -
Miscellaneous 220 - 30 - - - - -

Total 344 35 50 450 3255100 279580 -
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BLACKLEG
Country Species
‘Jamaica Bovine
DERMATOPHTLOS S
Guyana | Bovine
Caprine
Equine -
Ovine
Trinidad & Bovine
Tobago Caprine
Ovine

ENZOOTTC BOVINE LEUCOSIS

Guyana
Jamaica

Trinidad &
Tobago

EQUINE INFECT10US ANAEMIA

Guyana

FOOT_ROT (PODODERMATLI'IS)

Species . -

Dominica Caprine

Ovine
Trinidad &
Tobago

Bovine
Caprine
Lquine
Ovine
Porcine

ho. of Cases
Q C
11
1 3
- 1
- 1
1 2
5 11 .
1 17
8 11
- 2
6 21
Ko, Tested
Qe ¢
126 170
No. of Cases
Q c
5 11
26 44
19 67
50 61
- 2
2 15
3 20

No. Vaccinated No. of Farms

Q C Q c

2870 16247 229 1250

Ro. Pogitive
Q c
40 69
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EXPORT (NSPECTIONS GUYANA (ANNUAL)

Birds Monkevs Capuchi Marmoset Sacki Squirrel

Austria - 77 97 - - 77
Australia . 45 97 - - - -
Barbados 3 - - - - -
Belgium 870 17 - - - _ 17
Brazil 2 - - - - -
Canada 9 - - - - -
Cuba 1 - - - - -
Denmark 2 - - - - -
Pranﬁe . - 22 - - - 22
Greece ' 2 1 - - - 1
Holland 360 - - - - -
Puerto Rico ‘ 1 - - - - -
Saudi Arabia 30 - - - - -
Suriname 114 - - - - -
Switzerland 115 - - - - -
Trinidad 179 1 - - - 1
& Tobago

United Kingdom 4006 285 40 3 6 236
usa ) 29201 1719 285 37 66 1331
USSR 9 - - - - -
West Germany . 3009 - - - - -

EXPORT INSPLCLIONS - TRINIDAD & TOBAGO (QUARTERLY)

Barbados -~ 7 horses

Suriname - 1 lion, 2 monkeys



Barbados:

Dominica:

Urenada:

Guyana:

>
"
...

Jamaica:

St. Lucia:

Suriname:

Trinidad

& Tobago:
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ANIMAL DISEASE REPORTING PERSONNEL

Dr. Trevor King
Senior Veterinary Officer

‘Ministry of Agriculture, Food

& Consumer Affairs
Animal Health Services
The Pine, St. Michael

Dr. W.M. Christian

Chief Veterinary Officer
Ministry of Agrzculture

Roscau

COMMONWEALTH OF DOMINICA

Dr. Bonus Nutor

Veterinary Officer (CFTC)

Ministry of Agriculture, Rural
Development & Cooperatives

P.,0. Box 141, St. George's

Mr. V.0. MacPherson

Principal Agricultural Officer
Veterinary & Livestock Division
Regent. & New CGarden Streets
GCeorgetown

Dr. Jolivert Toussainte
Chef, Service Veterinaire
DARNDR

Damien, Port~-au~Prince

Dr. Linden Bryan

Director of Veterinary Services '

Ministry of Agriculture
P.0. Box 309, Kingston

Dr. Keith Scotland

Chief Veterinary Officer
Ministry of Agriculture
Castries

Dr. Robert Lieuw-a-Joe
Chief, Veterinary Inspection
Ministry of Agriculture

P.0. Box 1016, Paramaribo

Dr. Vincent Moe

Director of Veterinary Services
Ministry of Agriculture

St. Clair Circle, Port of Spain

Dr. Stephen St. John
Veterinary Pathologist
Veterinary Laboratory
St. Michael

Ms Judy Baldeo

Labor:tory Technician

Ministry of Agriculture, Rural
Development & Cooperatives

P.0. Box 141, St. George's

Dr. Lennox Applewhaite
Senior Veterinary Officer
Veterinary Laboratory

Mon Repos

East Coast Demerara

Dr. Max Millien

Chef, Laboratoire Veter1na1re
DARNDR

Damien, Port-au-Prince

Dr. George Grant

Senior Veterinary Officer

Linton McDonnough Memorial
Veterinary Laboratory

P.0. Box 309, Kingstoo

Mr. John Simon
Laboratory Technician
Ministry of Agriculture
Castries

Dr. Edward P. Cazabon
Veterinary Pathologist
Veterinary Diagnostic Laboratory
Curepe, Port of Spain










