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AHSTEMT Eighty-five casas of lead puisuning' in small companion .animels .were retrospectively Studied.

‘6 y. Affected animals incTuded 51 dogs,' 20, birds, -8 cats,, ﬁgﬁhitiﬁn’d'g iguana,
E oo g

widely-racognized problem ip the New England
Bren Tor many years.

was first characterigs

Records from a lead toxicosis monitoring program at Angell Memorial ‘Animal Hospital, Boston MA ware reviewed
from 1987 through .1992. The rumber of Cases of ]aud.paispningfsubﬁtant1n1ly:de:1inedwfrum_thp:previous
_Ages ranged: from 0.3-
b8 y, with a wmedfan age of 1.5 y. Bastrointestinal and “meury ny ..Blead Jead concentra-.
tions ranged from 40 - 520 vg/dl. Seventy-three animals were successfully treated with chalation therapy;
7 amimals required repeated treatwents. Paint was identified as the most. cownon source . (32.4%) of lead
exposure. Seventy of the BS affectad nn1ma1£.nriginatedifruﬁ:;heﬁgréatpyﬂqutpq.areu-;F1ft3a5even parcent
af the cases Tocated within the Boston ¢ity Jimits could be traced.to.3,inner, city nefghborhoods :

[
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Lead poisoning in animals has bean & = - taken™to" remove "laed "from ‘gasoline, resulting.
An ‘w:P9% reduction in the amount of alkyl
The digeese in dogs leadl- consumed 1o gascline additives betwasp
d over 20 years mgo 1978 et 198854837+ .- 1.

in 8 series of papers from Angell Memorial -

Animal Hospital, Boston MA (1-8). During,

- During the 10 y following enmctoent of

Lthe 1970z, wmajor eteps wers taken 1o the thege more stringent regulationa, the punber
US to decresse the amount of lend in the of -cases . Qf lead poleoning in Boaton aurea
environment by reducing lead content in animals dsclioed (9,10} Lead atill remsined
gafcline, paints and ather products. In an -important toxicant, bowaver, especially
1872, the Hazardous Bubstance’ Act.decrapmed in. aréas with- the highast percentage of
lead content in paints to 0.8%, aad this people” living 1in poverty {10). The purpose
level was further reduced in 1977 to 0.08% of this report ie .to:exemine data from
(7). TFeollowing pmesiage of the Clean Air a0 ongoing program that-moditors the  inci-
Act 1o 1970, nggremsive efforts were alag dence, clinieal ~and, ‘#emegraphiec trends
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Janimele treated for lead toxicosis in

f}ge Boaton zrea.
) MATERIALS AND METHODS

Medical records of all animals dingnoaed
with lead poisoning at Angell Memorial
Avimal Hospital! from 1887 through 1982
were reviewed. On the basis of blood lesd
values ¥ 40 ug/dl (0.4 ppm), a positive
diagnosie of laad polsoning wae made in
78 animele {4,9). S5ix animals {5 birds,
1 dguapa) without blagd as=ays, yet with
clinical signe compatible with lemd toxico-
elz and having rediographic evidence af
heavy metal 1in the gastrointestinm] tract,
wers alaso included in the study.

The cese records of ali 85 animals werea
reviewed to obtain information on the macth
cof diagnosia, yearly incidence, age, gender,
specles and “breeds - affected, and clinism]
signs mand leboratory abnormalities ngted,
The types of treatmant used, the sources
of lead exposurs and the gEecgraphic arigins
of affected animals were gleo analyzed,

RESULTS
Prevalence
iz to 27 cases of lead beisoning were
diagnosed/y. A steady decline in the oumber

of cazes wag - noted during the study period.
The - number of positive dingnoses was BO%
legx than that of the preceding & ypears
{Teble . 1). PBetween 1987 and 1992, 1le=ad
polscnlog mccounted for 0.10% of all hoapital
admiasions and 0.035% of the total hospltal
cpselond. Sixty-two of the &5 caeee  of
lead polsoning ware diagnosed from April
through Saptember, with the highest number
ogcurring In  August and September (Fig
1)

Blographical Datm

Five different types of animals
dlagnoged with Jlesd poisoning,
53 dogs, 20 birds, g cats,
i1 tguane. Of the dogs, 39 were purebhred
and represented 26 breeds., The moet fre-
quently affected breeds were the American
cocker. spaniel- (n=85} and the toy poodle

Were
ibcluding
3 rabbits apd

~ {o=3)...The: German .shepherd-cross dog was °
the most ~commonrly epcountered (n=d4) mixed-
breed dog. )
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Figure 1. Distribution of dfagnosed

1ead pofsoning
cases by month.

Of the 8 cats, & were domestic shoerthair
cata, 1 wns a domestic longhaired ecat,
and 1 was a Himalayan. Aftfected birds were
8 parrota, ¥ parakeeta, 2 conures, 1 love-
bird, 1 macaw and 1 cockatiei.

Males were the most fraquently affacted
gender; castrated males were the lenst
affected (Table 2}. Ages of affectad animela
ranged from 0.3 to 48 y, with mean age
of 3.8 y and median age of 1.5 % ({Tabklae
2).

Clinical Signs

Vomiting, anorexia, lethargy, geizures
and diarrhsas were the most common clinical
signs (Teble 3). Dogs had the ETeatest
variety of clinical wmigns, with vomiting,
seizures, lethargy, anorexia, diarrhen
and  hysteria being most fragquent. {ata
often exhibited anorsxia, wvomiting, aei-
Zures, Jethargy and weight loss. Increscsed
frequency of very ligquid droppings, regurgi-
tation, letbargy and anorexia wers common
in birde. Hemoglobiburia was noted in G
parrote and 1 conure., Paresis and lnability
to perch gccurred in 4 perakeets, 1 conure
and 1 lovebird. Aporexia, weight 1loss,
hindlimb weakness and twitching were noted
in the roabbits. The iguana had anorexia,

lethargy and limb rigidity.

"birdas

(1) >Fabruary 1994

Lahoratory Findinge

Hucleated red blood cells (nREC) were
found in routine blood emears in 57.8%
of the anioals, including dogs, cats and
rabbits. Bagophilic atippling of RBC was
found in 35.8% of the dogs, 3 cats and
1 rabbit. Leukeoeytogisg (n=18} occurred
in dogs, cats and rabbits. Increased liver
enzymee {(n=20Y were poted in dogs, cata,
and rabbits. Other abnormalities
lucluded n@nemia (n=17), increzaed serum
cholesterol (n=%} and hyposthenurim {n=8}.

Radlographic etudies revealaed radiopague
material in  the pgastrointestinal traect
of 22 nanimals, including 12 dogs, 1 cat,
& birde and 1 iguana. Blood lead concentra-

tions rapged from 40 to 620 ug/dl (Table
4). Heun blood lead walue for the entire

greup was 120 ugfdl.
18
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Treatment and Outcome

. Chalation'$ftherapy wea -successful  jn.«73
(85.9%) anipals. Calcium disodivm edetnte.
{CaEDTa) wasz adoinisetered to E6 animala
from’ all 5 groups. Prior to admipistration,
the CaEDTA was diluted tc a L% solution,
uging 5% -dextTosefwater.™ Birds
iguane wers given 30-35 mg/kg of body welght -
im_ 3 times daily for 5 d. -All other unlmala

ruﬁqivad 25 n;fk: 8C_every sh for 5d. - i
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Penicillamine wag ueed a8 the primary
therapeutic agent in 12 dogs. They were '
glven B mg/kg po every 6 h-far 7 d. -Treat--
ment was asuspended for 1 w and then repeat-
ed.

The ownears of 2 dogs declined treatment’
with welther chelating agent, and these
cuses were loat to follow-up. A-large—~gas- -
trointestinal lead forelgn body was -surgi-
cally removed from 1 dog. Two animale werk

suthenized without treatment.- Eightranimulﬂ
diezd, ipcluding 5 birds. -~~~ - )

PR
Changen in Elnud.leld Concentrltinnn

Following chelation thernpy, bluud l1éad
concentration was remesaeuied ln 28 animals.
The interval "from termination of tredtment’
to smubmission of the follow-up eample was
usually 10-14 d. Blood lead levels following
CaEDTA therapy (n=203 fell 21-242 ug/fdl,
with a mean decresse of 7§ ugfdl. After-
penicillamine therapy {n-4} blood  lead
levele declined by 21-412° ug/fdly -

mean decrease of 138 ugfdl. . el
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Chelation therapy was repeated in 7 anlmals
aither because the 1ipitial blood lead con-
centration was > 100 ug/dl er blcood lead

levels remainad peraistently elevaited on
follow-up assays. CeEDTA was repeated in
1 cat; © dogs received follow-up therapy

with penicililamnipe.

HSoorces of L[ead

‘The " actual sdurce of exposure of lead
waz kpown in only 41.1% of the cases. Paint
wag -the most ‘common source ldentified wmnd
was ineriminated " in 34.2% of the cases.
Lead-contnining Tforeign bodies were found
in .the gastrointestinal tract of 4 mnimals.
Two animzle wére believed to contract lesad
poisoning from exposure to lead in =cil
and from a wine bottle covering.

Geographic Origiae ~

‘Bighty-four cases originated in Massachu-
gette; 1 'animal  was from HRhode Island.
Of - the Massachusettz cases, 14 came from
outside ;. the  greater Bosten area. Thlrty- .
five. .affected animale Jlived withio = the

city limits of Boston epod 35 lived in conm-
munities immediately adjacent to the city.

Boston is divided into 14 distinct neigh-
borboods. Angell Memerial - Animal Heospital
is located ia Jamaica Plain and is approxi-
mately 1.5 miies from the geographic center

of ..the. eity... Fifty-seven percent of the
city'e ‘lead - polsonlng caselord - derived
from: 3 : speciflic . nelghborhoods: Jamalca

Plain, -..Dorchester and ‘Scuth Bosteon {Fig
2). . -High numbers .of lead toxicosis were
aleo fourd in -tha adjacent city of Cambridge.

:i¢“:' : uracussxou-
Prevalence and Sauannnlitr

Lead poimoning has been commonly recognlz-
ed at Angell Memorial Apimal Heaspltal for
over - 25 yeare {8). From 1260-1971 lead
polscping was disgnoeed 1ip 9265 animals,
representing approximetely 0.85% of all
hogpital - admigpions .and 0.21% of the total
.Beatwesn 1977-1888 (347 cases)

adnissioons and :G.07% of “the total: caselond
..{9). . The. 85 . cases:reported here represented
ogpitelcadnissicos.cand 040355
*totel Pciketoad i rod tFRT-1998 ~ R ¢~

:!pe first notable ducrunse in the 1nciﬂence

““Tablé 4 Blood lead concentrations of affected aaimils (ug/idl)

Range ~Man
Doygs 40-460 106
Cats 40-500 175
Birdy 45-620 147
.Rﬁﬂﬁu 50-72 61

Vet Human Toxicol 38 (1} Fubruary 1954
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Figure 2. Map of Boston with its respactive
neighborhinods and adjacent communities. The city
1imits of - Bgston are demarcated by the darkest lines.
Numbers 1n parentheses represent the cases of lead
poisoning from each secter. AMAH = 2Angell Memorial
Animal Hospital.

of.
Animal
passage
Beginning
diagnosed/y

lead poleoning at Angell Memorial

Hospital began within 1 3 of the
of the Fazardous Substance Act.
in 1973, the npumber of cases

steadily decliped, and this
trand ecoptinued throughout the current
study peried. Although specifie reasons
for the most recent decline are not readlly
apparent, decreased exposure rates from
lowersd levels of lead in the environment
or greater owner awareness of the potential
sources of lead may mplay a Tole.

A sepsonal trepnd similar to Dprevious
feporis -was. found Jn thisé atudy, with the
highest number of cases cccurring in the

springfeunmer and the lowest numhars in
late falljearly winter (11,12). Ho eplde-.
miclogle astudies axist to explain the sea-
gonal nature of lead poiscniog, but changes
in household activity, increased  hours
spent in contact with dust and aoll, and
alterations in iead absorption from axposure
to wmutlight have all been postulated as
contributing factors (127. The seasonzl
trend noted in this report occorred not
only in dogs, but saleoc in cats and birds.
Gince meveral of the cats and all of {he
birds were confined indoors, +the latter
2 postulates may have had no clinical impact.

Clinical Trends

the distribution of

plumbise among ADi-
mal groups changed during the study period.
From 1987-1982, 62.4% of the cases were
dogs, 23.5% were birds, %.4% were cats
and 3.5% were rabbits., Between 1977 and
1986, dogs represented 30.8%, birds 15%,
cats 2.9% gnd rabbits 0.8% of the cases
(8Y., Since the species distributicn in

the hospital caseload has remained conatant
for the last 23 3 {(dogz = T70%, cats 28%
af caseload}, l2zad poisoning has actoally
decreased in dogs and inecreased in the other
groups. These results support the heightened
awareness of lead as an important toxicant
in caged hirds and other types of animals
(13,14).

No major changes were noted in the breeds,
gender or agex of the animals affected
in this study compared to thaose of prior
reports  {1,3,6,9,11,12). The predominate
elinical =igns and leboratory aboormalities

encountered were alsoc similar to  other
atudies (9,12).
Treztment Outcome

Cheletion therapy wilth CaEDTA remained
the moet c¢ommon therapy adminlistered o
gnimals with plumbism, Treatment with =itheT
CaEDTA or penicillamine was successful
in most animals; overall mortality in the

study was 0.4%. Compared with the previous
10 vyears, mortality 1o the dog= declined
(1.8% vs 5.6%), but mgrtality in the birds
increased (25% ws 15%} (1{0). One rabbit
apd the iguana alsc died.

Source of Lead

The actual source of exposure to lead
for most CRARES (58.9%) was unknown.
Recently emphasis has been placed on the
importance of dust, so0il, water and mirborn
lead as sources of exposure, but 1lke
similar studies 1in children, paint chlps
remained the most common source ldentiffed
for affected animals {8,15-18).

Geographic Origins

Most cases of lead polsoning originated
within the greater Boston aren. This may be
explained by the physieal location of Angell
Memerial Animal Hospital and by the general
trand of plumbiam to be an urban disease
(8,17,16,20)., Between 1977-1088, the number
of lead polsoning cases originating within
the c¢ity limits of Boston was twice thar of
the adjacent communities (10). In this study,
85 ca=es came from Boston snd 35 cawe from
adjacent cities. ¥hethear these figures
rapressot an actual decrease in lead
poisoning from within the c¢ity 1s unecertain.
Heightened awareness that lead texicosis is
no longer coofined to the inner city may have
lead to Llocreesed screening of anlmals in
the neighboring areas {B}.

Cases from within the city of Boaton were
gcattered throughout the c¢ity, but over half
could be localized to the 3 nelghborhoods

of Jamaica Plain, Dorechester and 5South

Although dogs remained the most common Bostoo. Together with the Roxbury section
species disgnosed with lead tfoxicosis, of Boston these neighborhoods were also
Picol ' 2
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~ ponsible for the majority of cases of lead

Lsoning the previcus 10 Yenrs.
smographically, these neighborhoods have
the highest percentage of people living
in poverty, which iIs mn proven positive
corralate to  lead peilsoning in  animals
{10.,217.

New Developments

During the 6 ¥ studied, 7 anilmals were ad-
mittad with cliniecal signs compatible with
lend polsoning, but with blood lead
concentrations < 40 ug/fdl. The animale
included 4 dogs, 2 birds mnd 1 rabbit, In
4 of these animals nRBCs were found Iin the
peripheral blocd, and serum liver anzymes
were elevated. Anemia was noted in 3 animals

and 2 had radicpegue mRteriazl 1o their
gastrointestinal tract. Plood lead levels
ranged from 12-38 ugfdl. Clipicel signs

resolved in mnll 7 animels following chelation
therepy with CaEDTA.

It is intereating to npnote that these T
anlmals he&d clinical evidence of lead
intoxicetion, yet their blood lead: valuee
were <40 ug/fdl. Over the years, the threshold
value to define lead polscolng In animals
bas decrensed Zfrom 80 ug/dl to 40 ug/dl
¢3,8,22,23). A =simllar change has occurred
in pegple, The 1978 blood lead level criteria
for lead intoxication in papple was 30 ug/fdl
(24}. This wvalue was lowared 1in 1835 to 25
ug/dl,
bave bheen documented et bHlood lend  levels
previonsly considered nonipjurious (24,25).
Several studies have shown that neurotoxic
developmental changes may occcur io children
with blocod lead levels of 10-15 yg/dl
(8,17,24,25). The discovery of 7 animrls in
this study with clinically apparent plumbism
and low blood lead concentrations suggests
that the griteria for lead poisoniog in
animels could also be reevaluated.

CORCLUJIONS

Based oo the data presented here, the
overall prevalence of lead polsoning in small
companion anipals appears to be declining.
This trend reflects a decrease in the number
of affected dogs, yet lead remsins &n
important toxicant 1o birds a2nd - other
spacles. ‘While inner city neighborhoods -are
aver-rapiresehtad in the  geographical
distribuntion of 1lead toxicosis 1in Boston,
a proportionate 1nerease 1in the humber of

lead poisonilng cases also ogcurred in
communlities immadiately sdjacent to the city.
Evidence of c¢linicnl 1lead polscoing in

animals with low blood lead levels requires
that further studies be performed to radefine
the diagnostic value of hlood lead

and recently toxle effects of lead

cancentrations &nd to

reviesw the critarin

for institution of chelation therapy.
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Bossrs should be wary of overvaluing thelr own know-
ledge and Judgament. Effeccive; Insist chat subordin-
ates gquaation your assumptions and opiniomg—wlthout
faar of retribution. If your position im righe, you
can explain 1t to thewm and they'll get a bettar un-
derstanding of the business. And if you'rs sakiog
4 mistake, you'll wane it to be pofnted out befora
it becomsa coacly. ol
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Aging Comedian Miltow Berle relates this atory.
want to A Reet Home for Eldarly Citizens where most
folke greetad me with "Yea, Uncle Miltie!!
spoke to onm 1littlsa gold lady, whe was 93, and dnzin;
in a whaalchair,
'I'o you know who I am?'

"Wo, buc if you awk at the fromt desk, they will :lll
yau' Mo -

III- '

Howaver,

1 put my arm arcund hey and acked,
fhe looked up &t me and eal




