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Dear Dr. Kehoe:

M any thanks for your thought-provoking letter of Fe bruary 23rd. 1 shall try to
answer it point by point where 1 can. M y experience  with urine lead determinations  
is limited to very young children in whom we have f ound the results so variable that  
they are impossible to correlate with other paramete rs of the disease measured at the  
same time.

With regard to the EDTA Mobi lizat ion Test, 1 am in general agreement with you  
in the sense that I believe much more evidence is n eeded before we can assess its  
real value. Since the calcium disodium salt  of  EDTA presumably does not direct ly  
remove lead from brain, red blood cells or bone it  se ems likely that the mobilization  
test measures lead from soft tissues only. Even so, I know of no data which excludes  
the possibility that the lead measured in the urine  by this test is mainly that removed  
from the kidney. I had hoped that the provactive te st might be helpful when the  
blood lead lines are between 40 and 80pg because in  this area 5-amino!evuiinic acid  
studies and urinary coproporphyrin values have tended t o be quite variable in young  
children. This is a point on which we are trying to  accumulate some evidence, but  
have not suff icient data as yeti

1 am enclosing some photocopies of slides that I us ed in my presentation on the  
combined use of BAL and EDTA in acute lead encephalo pathy. This data is, as yet,  
not published. I hope to prepare the manuscript with in the next few months. As  
you can see the combined therapy seems to change the  urinary excret ion pattern of  
lead, in that the first day's excret ion represents 35 to 40% of the 5-day total. Also,  
studies of kidney function, including endogenous creat inine., phosphate and amino  
acid clearances in these patients indicate that the re is no temporary increase in renal  
disfunction during combined BAL-EDTA administration . In addit ion, I am enclosing  
a photocopy of  some slides showing our recent experie nce with long-term oral use  
of penicillam ine. This appears to be feasible and w e plan to undertake formal
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studies to determine whether penicillamine used in this fashion accelerates the "deleading"  
of the body more rapidly than normal processes migh t. To date we have used it  in 7  
palients for 6 months or longer and there appears to be no signif icant toxicity.

. I •

If  you are able to develop a formula for assessing to tal body burden of lead from  
serial blood determinations, I should be most inter ested.

I think that the hematocrit is important in assessi ng blood lead concentration,  
part icularly in sickle cell patients. I say this be cause we have given two patients with  
hematocrits of 10 to 12% blood transfusions sufficie nt to double their hematocrit ; coin­
cident with this we have doubled the blood lead conc entration. However, the blood  
leads were low in these patients (approximately 25p g% before transfusion and 50pg%  
afterwards); so that one might question the signif ica nce of the analyt ical data.

i have also noted, following treatment, a rise in b lood lead concentration which  
para llels the rise in hematocrit when these chi ld ren are treated with iron for their  
coincident iron def iciency anemia. In children reco vering from acute lead poisoning  
and protected from exposure the parallel rise in blo od lead concentration and hematocrit  
continues for about 3 months. Thereafter, hematoprit  may continue to rise and blood  
lead begins slowly to fall. This we see only in ver y young children and it  is presumably  
the result of the associated iron def iciency anemia which is often quite severe, with  
hemoglobins of  6gms or less, and hematocrits of 20 to  25. 1 have also studied at least  
one child with severe cyanot ic congenital heart dise ase and grossly elevated hematocrit  
who had c blood lead of 89pg/ l00 gm whole blood but no symptoms, no lead line, no  
evidence of kidney injury apd no increase in urine coproporphyrin output. These are  
my reasons for thinking that extreme deviations of  h ematocrit must be taken into account  
in assessing blood lead concentrations. I am assumi ng that in the relat ively steady state  
there is an equilibrium between bone, blood and othe r soft tissues.

With regard to M oncrieff 's report, I am impressed on ly on a clin ical basis. He has  
drawn attention to the fact that lead intoxicat ion may appear when mental retardation  
and behavior disturbance are the only clin ical mani festations. 1 believe the pediatricians'  
attention needs to be drawn to these presentations in view of the fact that so much emphasis  
is placed upon acute lead encephalopathy. As to his  statement that blood leads above  
40pg/ 100 grrs of blood are abnormal, I cannot agree w ith this and do not think he has  
any evidence to support such a statement. With rega rd to the occurrence of symptoms  
with blood lead concentrations less than 80pg 1 may say this: 1 have seen symptoms in  
children with sickle cell disease. We recently had such a child who had severe lead  
neuritis with very painful tender muscles. The pain and tenderness responded dramatically  
within 12 to 24 hours following the administration of chelat ing agents. I have also seen  
children with posit ive spinal fluid findings, recur rent convulsions and evidence of pre­
existing brain damage in whom the symptoms appeared  at a time when blood lead con­
centration was between 70 and 80pg. Again this is a  clin ical observation and one can­
not, of course, rule out an oassocfated viral infec t ion.

With regard to the mobilization of lead from the sk eleton by infect ions, here again  
you are correct in the sense that 1 have no direct data on this point. I w ill say that we
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have serial porphyrin and levulinic acid determinati ons in urine which show rises in the  
presence of infect ion. This, of course, could be du e to increased toxic effect of  lead  
already in the soft tissues as a result of  the increased metabolic rote caused by the  
infect ion, nevertheless it  is not unreasonable to a ssume that lead may be mobilized  
from the skeleton because the occurrence of growth a rrest lines in association with pro­
longed infections has long been recognized in the b ones of young growing children.  
Studies in rachet ic infants show that new bone is n ot deposited until infection is brought  
under control. My assumption is that bone disillusio n continues with the release of leach  
In the well child this would be immediately redeposit ed with new bone, but in the Ml; .  
child this does not occur. Unfortunately, I doubt if  we are likely to get any clin ical  
evidence on this point because we treat infections in leaded children so vigorously.
1 can only say from the clin ical point of view that  the only symptomatic cases of lead  
intoxicat ion we see during the winter months are th ose occurring in association with  
chronic infect ion.

With regard to renal injury in lead intoxicat ion in  the child, the only thing 1 have  
seen is the transitory occurrence of the Fanconi Sy ndrome. We are at present calling  
back a group of children 10 to 15 years after their init ial attack of lead poisoning and  
hope at the completion of this study to be in a muc h better position to comment upon  
chronic renal injury resulting from early childhood  lead intoxicat ion. I believe we  
can only speculate about the Queensland children alt hough l find the experimental pro­
duction of vascular lesions in rats most provocativ e. 1 am most grateful to you for your  
comment on the dietary intake of lead- My apologies  if  I have misquoted you. Thank  
you for pointing out the assumptions that 1 have mad e. 1 hope in a long-term study of  
childhood lead intoxicat ion to be able to obtain da ta which can clarif y some of the  
points raised in our recent correspondence. 1 do ho pe you w ill \ psite again if  there áre  
further points that you wish to raise.

Sincerely yours,

//■ /
J. Julian Chisolm
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