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ANEMIA I N  CHILDREN AND YOUNG ADULTS WITH HEMOPHILIA. 
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M i l d  reduc t i ons  i n  WBC and p l a t e l e t  count; a re  
ex t remely  common i n  mu l t i - t r ans fused  hemophi l iacs. 

L i t t l e  a t t e n t i o n  has p r e v i o u s l y  been d i r e c t e d  t o  parameters o f  
e r y t h r o p o i e s i s  i n  hemophi l iacs even though anemia might  be 
expected as a  r e s u l t  of  i n t e r n a l  and o c c u l t  ex te rna l  hemorrhage 
and impai red i r o n  r e u t i l  i z a t i o n .  Therefore, we examined hemo- 
g l o b i n  (Hgb) concen t ra t i on  and r e d  b lood c e l l  i n d i c e s  i n  94 
p a t i e n t s  a t  t imes o f  comprehensive c l i n i c  v i s i t s .  A d d i t i o n a l  
s tud ies  performed i n  many i nc luded  f r e e  e ry th rocy te  protoporphy- 
r i n  (FEP) and serum t r a n s f e r r i n  sa tu ra t i on ,  f e r r i t i n  and hapto- 
g l ob in .  Hgb and MCV va lues were recorded as age- re la ted percen- 
t i l e  values. Hemophiliacs o f  a l l  ages and degrees o f  s e v e r i t y  
o f t e n  had lower than average values f o r  Hgb; 31% had Hgb l e s s  
than t he  3 rd  p e r c e n t i l e ,  46% below the  10th  p e r c e n t i l e ,  and 83% 
below the  mean value. MCV was l e s s  than t he  3 rd  p e r c e n t i l e  i n  
11% o f  cases. Reduced Hgb p e r c e n t i l e  va lue was un re la ted  t o  age, 
s e v e r i t y  of  disease, o r  human immunodeficiency v i r u s  ant ibody 
s ta tus .  3 n l y  5  p a t i e n t s  had an obvious cause o f  anemia ( t h a l a s -  
semia t r a i t ,  b lood loss ,  o r  i r o n  de f i c i ency ) .  Serum f e r r i t i n ,  
t r a n s f e r r i n  sa tu ra t i on ,  and FEP values were abnormal i n  j u s t  6%, 
4%, and 10% o f  p a t i e n t s  r e s p e c t i v e l y ,  i n d i c a t i n g  t h a t  i r o n  
d e f i c i e n c y  o r  anemia o f  ch ron i c  disease was uncomon. Hapto- 
g l o b i n  was low i n  44% of p a t i e n t s ,  b u t  r e t i c u l o c y t e  count was > 
2.5% i n  on l y  11%. I n  co rc l us ion ,  Hgb values a re  commonly below 
t h e  mean normal values f o r  age i n  hemophi l iacs. Frank anemia i s  
present  i n  31% o f  pa t i en t s ,  i s  u s u a l l y  m i l d ,  and i s  w i t hou t  
obvious cause. 
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A1 umi num (A1 ) t o x i c i t y  causes bone disease and encephal opathy 
i n  p a t i e n t s  on rena l  d i a l y s i s .  No s tud ies  have been done o f  A1 
l e v e l s  i n  plasma concentrates o r  i n  p a t i e n t s  w i t h  normal r ena l  
f u n c t i o n  exposed t o  A1 . We r e p o r t  here t he  A1 l e v e l s  i n  d i f f e r e n t  
l o t s  ( f r o m  d i f f e r e n t  manufacturers) o f  in t ravenous gammaglbbulin 
(IVGG), Factor  V I I I  and,IX concent ra tes  (F .VI I1 ,  F. I X ) ,  and i n  
se ra  o f  p a t i e n t s  r e c e i v l n g  these products .  Specimens were c o l -  
l e c t e d  i n  A l - f r e e  p l a s t i c  syr inges ana v i a l s  and A1 l e v e l s  mea- 
sured us ing  a  f lameless atomic abso rp t i on  spectrophotometer w i t h  
a  Zeeman g raph i t e  furnace. 2  l o t s  o f  F . V I I I ,  1  o f  F.IX, 1 o f  
FEIBA and 9  l o t s  o f  IVGG had A1 l e v e l s  < 100 u g / l .  However, h i g h  
A1 l e v e l s  were seen i n  5  l o t s  o f  F . V I I I  (X = 500 ug / l  , range 270- 
600), 1  o f  F.IX (965 u g / l ) ,  and 1  o f  IVGG (234 u g / l ) .  A t  40,u/kg 
tw i ce  weekly,  F . V I I 1  o r  F.IX i n f u s i o n s  cou ld  l ead  t o  r e c e i v l n g  > 
1 mg/kg/yr o f  A1 . IVGG a t  a  6  gm/kg t o t a l  dose cou ld  l e a d  t o  
r e c e i v i n g  a  t o t a l  o f  27 ug/kg o f  A l .  1  p a t i e n t  t es ted  a f t e r  r e -  
c e i v i n g  "h igh A l "  F. V I I I  and ! t e s t e d  a f t e r  "h i gh  A l "  F.IX, had 
A1 l e v e l s  o f  19 and 10 ug / l  (normal < 4  u g / l ) .  Safe A1 l e v e l s  
have never been def ined: A! i n fused  i n t o  h e m p h i l i a c s  may con- 
t r i b u t e  t o  bone disease cr  long term CNS changes. Fu r the r  s t u d i e s  
w i l l  i nc l ude  s e r i a l  A1 l e v e l s  i n  a d d i t i o n a l  p a t i e n t s ,  measurement 
o f  A1 t i s sue  levelb,and s tudy o f  mobi l  i z a t i o n  i n  response t o  
Desfera l  t o  i n v e s t i g a t e  A1 accumulat ion. I f  A1 i s  shown t o  ac- 
cumulate o r  t o  be t o x i c ,  low A1 ~ r o d u c t s  shou ld  be used. 
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S ince the development o f  AIDS i n  p a t i e n t s  w i t h  hemophi l ia,  
s t u d i e s  have revea led decreases i n  T4/T8 r a t i o s  and o the r  immuno- 
l o g i c  parameters. We r e p o r t  here  s e r i a l  s t ud ies  over  5 years o f  
lymphocyte p r o l i f e r a t i o n  (LP) us ing OKT3 and PHA as mitogens and 
o f  T c e l l  numbers and subsets us ing  OKT3, OKT4, and OKT8 i n c l u d -  
i n g  31 observat ions i n  14 c h i l d r e n  w i t h  hemophi l ia  now < 15 years  
o f  age. 12 o f  14 were a n t i -  HIVt .  LP-T3 increased i n  10 of 14 
p a t i e n t s .  The mean LP-T3 p e r  year  from 1983 t o  1986 was: 38,900 
cpm (n=5),  38,100cpm ( a ) ,  52,100cpm ( 8 ) ,  & 71,300cpm (9)  respect -  
i v e l y  (p<0.05 f o r  increase ove r  t ime)  ; c o n t r o l s  were 66,ODOcpm. 
The o the r  data were c o n s i s t e n t  w i t h  t he  s e r i a l  decreases found 
yy o t h e r  s tud ies .  LP-PHA was decreased and d i d  n o t  change from 
83 t o  '86. The T4/T8 r a t i o s  averaged 1.0 and were unchanged, and 

the abso lu te  number o f  T4t  c e l l s  decreased b u t  n o t  s i g n i f i c a n t l y .  
There was an increase i n  %T3-(%T4+%T8) over t ime b u t  i t  and 
changes { i n  LP-PHA were un re la ted  t o  changes i n  LP-T3. Ch i l d ren  
w i t h  hemophi l ia  exposed t o  HIV, as w i t h  ou r  o l d e r  p a t i e n t s ,  have 
had a  d r a m a t i c a l l y  increased responsiveness t o  OKT3 i n  1985-1986 
compared t o  1983-1984 w i t h o u t  change i n  o the r  immune parameters. 
Th i s  may be t he  f i r s t  s i g n  o f  immune recovery  f rom ch ron i c  HIV 
i n f e c t i o n ,  perhaps because o f  t he  un i ve rsa l  use o f  hea t - t r ea ted  
f a c t o r  V I I I  concent ra te .  A l t e r n a t i v e l y  t h i s  may be a  s i g n  o f  the 
immunopathy o f  HIV r e f l e c t i n g  the appearance o f  abnormal OKT3+ 
T4-T8-cel l  s  . 
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One hundred ninety episodes of septicemia were surveyed 
from 1973 to 1983 in childrens treated for leukemia at 
Childrens Hospital of Los Angeles. The mean number of 
episodes documented each year was 18 f 5 (range 10-29) and 
significant changes in the type of organisms involved were 
observed, with an increased incidence of candida (from 0 to 
9%) and gram positive septicemia over the last 5 years. Gram 
positive sepsis had a low mortality rate (8%) compared with 
gram negative sepsis (54%) or septicemia caused by multiple 
organisms (72%). Factors of risk included ( 1 )  absolute 
granulocyte count less than 500 (78%), (2) presence of relapse 
(62%), and (3) prolonged previous administration of broad 
spectrum antibiotics (35%). Over the last 3 years an 
increased incidence of gram positive septicemia in 
non-neutropenic patient was observed. 9 staphylococcus 
epidermidis septicemia were seen in the last "ears compared 
to none in the 8 previous years. 3 of those 9 patients had a 
central venous line. These data have provided helpful 
informations in our therapeutic approach of febrile episodes 
in neutropenic patients. 
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PMN have Fc Receptors (FcR) for IgG when part of an 
IC. We employed homologous IC (tetanus toxin and human anti- 
tetanus toxin IgG) as a stimulus for human PMN responsiveness. 
IC, at equivalence, stimulated PMN to produce superoxide (0~) in 
a dose-dependent manner. Neither antigen nor antibody alone had 
PMN sti~llulatory activity. The lag time for activation was 40-50 
seconds and was dose-dependent. The addition of IC to PMN re- 
sulted in apparent membrane potential depolarization within 20 
seconds (prior to the onset of superoxide production). IC- 
stimulated PMN increased their intracellular calcium, aggregated 
and degranulated. The addition of fresh human serum to IC result- 
ed in enhanced 02 production and degranulation at less than 
saturating amounts of IC. Human mononeric IgG (3 mg/ml) did not 
inhibit IC mediated PMN 0; production. The FAB fragment of a 
monoclonal antibody (IV3) specific for a 40 kD FcR on human PMN 
selectively inhibited IC-mediated 05 generation by approximately 
75%. The same observations were obtained when another monoclonal 
antibody (3G8) FAB fragment, specific for a 51-75 kc FcK on human 
PMN was used. Complete inhibition of IC-mediated PMN 02 product- 
ion was achieved only when FAB fragments of both antibodies were 
utilized. These results show that human IC can stimulate human 
PMN, that these interactions can be enhanced, by the presence of 
complement components and that monoclonal antibodies directed 
against both FcR are necessary to completely inhibit functional 
activity induced by human IC. 

2,3-DPG LEVELS IN FETAL ERYTHROCYTES: EARLY DECREASES 
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To define the kinetics of decreases jn DPG due to 

borns (cord ~ ~ ~ o i ~ ~ a ~ ~ ~ ~ i ~ ~ i T k k $ ~ ~ Z ~ ~ B  $FE2aP!h10a!i~~~r~A"EY~ere 
s u s n e n d e d  in PBS. 1% DSA. 10 mM elucose. DH 7.46, 7.20 or 7.00 --- ~ - .  
at 570~. The foliowing were~detepmined at.0, 1, br 2, and 4 hrs: 
pHe, pHi. DPG, P (p~-7.40),,P (in vivo),and methemoglobin. No 
hem01 sls, crenazPon or signlflQant changes in methb occurred. 
Mean %E Hb F=68%; FE P50's were accordingly lower than AE PA& - . . -. - . pp .. -. --. ---- -- . . .. . - - - - -- -- 

At pH 7 00 DPG fell by 1 to 2 hrs.with similtr rates of decline 
for botA A; and FE By 1-2 hrs (pH 7.00). P5 s were hi her than 
those at time G, reflecting primarily the ~ o g r  effect. %y 4 hrs, 
P50's had decreased due to further drops in DPG's. Studies of 2 
AE and FB samples at pH 7.20 had intermediate results. We con- 
clude t!~at exposure to 1 to 2 hrs of acidosis is associated with 
significa t decreases i? DPG levels It ough DPG egulates 
oxygen af?inity of hb  and does n o i  %in2 well to i b  F, the 
effect on hb A (even though not the predominant hb) is sufficient 
to limit the Bohr induced increase in P50 due to acidosis. 
In addi:ion the early drop in DPG with acidosis means that DPC's 
may be a maiker for acidosis occurring in utero or during labor 
and delivery. 
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