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leCYTHEMIA VERA - CLASS | W.T. 50 yr o 732 kg

Time ohter intravenous injecton of Fe®

Fig. L.—Polvcythemia Class I Fe™* kinetics. Plasma iron turnover
is increased and there are normal patterns of radioiron incorporation
into circulating red cells and external monitoring over sacral bone
marrow. liver and spleen. Analvsis of plasma radioiron data* vields
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increased values for rate of hemoglobin synthesis, bul mean envth-
ron lifespan is within normal limits (i.e., increased red cell volume
is proportional to increased ervthroposesis) .
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but the spleen usuall shows o secondan rise above

tifespan.
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Fig. 2.—Polycythemia Class Ila Fe* kinetics. Plasma iron turn-  indicati g splenic seq; of le!d_ds.lsy carvecting the
over is increased with the plasma radiciron curve reaching an dioi curve for y Iytic feedback
asymptote at the time maximum incorporation of Fe®® in RBC (see “Materiaks and Methods section), a curve is obtained hgymg
& reached. If bemolysis is marked, the maximum incorporation of two or three xp ial P Analvsis of plasma r:dnmnm
Fe* in RBC may be below the normal range. External mon- data thus corrected for h ytic feedback &
itoring over sacral bone marrow and liver have normal for rate of b dobin £ ion and sh mean erythron

TONAHMYT ANV TTAIHDNIM “AAOOATION

|

YHIA VINRLLOATOL NT SISRIOAOMHLAWA




| POLYCYTHEMIA VERA - CLASS b CP. 63 yr ¢ 7S kg

Wb =11.0 /100 Ml #h synthasis = 0.432 9/kg/day
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Fig. 3.—Polycythemia Class IIb Fe* kinetics. Plasma iro
turnover is increased with the plasma radioiron curve hi
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o 2 40 a 3 12
Hours Days
Time ofter intravenous injection of Fe*’

:;qusmﬁ?xl‘of_RBC. Th.s p.;:u: "B ihhell to that seen in

an asvmptote much earlier than the time of maximum incorporas—
tion of Fe*® into circulating RBC. The appearance of radioiron
in arculating RBC is marked)v delaved and mean enthron
hemoglobinization time is markedh prolonged * The external
monitoning curve over the sacral bone marrow fails to return
to baseline with net retention of radioiron. and the spleen curve
frequently shows a variable sccondar rise. indicating splenic

— e e e P e -

e major,? ind

intramedullary bemolysis of ervthrocvtes and the’olrr precumr:
When the plasma radioiron curves are ¢ d for intramedullary
hemolysis (see “Materials and Methods” section) and the re-
sultant curves are anahzed, hemoglobin synthesis is found to be
markedl increased and mean ervthron lifespan is markedly

shortened.
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[POLYCYTHEMIA VERA - CLASS W C1. 68 yr @ 459 kg

Hb = 13.1 /100 ml  Hb synthesis = 0.381 g/kg/day l
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Fig. 4.—Polycythemia Class II1 Fe*® kinetics. Plasma iron
turnover is mcreased. with the plasma radioiron curve reaching
an asymptote at the time maxmum incorporation of radioiron
into circulating RBC is reached Fe’* rapidly appears in cir-
culating RBC but the maximum inco tion of radioiron into
circulating RBC 15 subnormal due to early hemolysis. Envthro-
poiesis occurs in the spleen and may or may not be present in
bone marrow or liver (see Table 1j. The external monitoring
curve over a site in which efihropoiesis is present shows an
initial rise in counting rate with a subseauent fall concurrent
with the appearance of radinivor ‘n circulating ervthrocytes
Splenic sequestration of RRBC is *—‘i"‘"" present, resulting in

C e

-

Time oher introvenous injection of Fe™

plete loss of radioi from the spleen with failure of
the spleen curve to retum to baseline valves. When splenic
sequestration of RBC d lenic enthropoiesis, a spleen
curve is obtained similar to the broken line shown on the ng:;\v
hand portion of this Bigure in which the magnitude of the secondan
rise in counting rate over the spleen exceeds the initial maximum
counting rate seen at the end of the first 24 hours. Correction
of the plasma radioiron curve for “extramedullary™-type hemolvsis
and analvsis of the resulting curves vields increased rates of
hemoglobin synthesis and mean ervthron kfespans
(Tables 1 and 2).
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Class | Claes Oa _ Clasel-fa Class B Cises 10
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(earmal vaives} ™m w ™ w* un «* (0 2y ) w®
Age o1 ime [I%) .0 3t (A% s2.1 s —_ “e s X
of Craguos wtde en2 PR} w236 4 "o w129 erys
Maximum recorsed . oz X X 401 0.0 —_ “a nz 03
REC velume - mi/kg sies EYTey e a5 #10.01 ses .87 .12
Time sfter Dp maximum 1.2 1.3 1.4 2.0 .6 LX) —— 7. -— .0
“‘( yplume measurec .05 .20 .y .1 .z —_ .as
yr
Tame from Da I [T — LX 37 — —_ "4 B 0.7
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822 . FOLLYCOVE, WINGHELL AND SAWKENGE ENYTHHOPOIESIS 1IN POLVCYVTUEMIA VERA 823
v\ previous confinmation by splenic aspiration o¢ splencctomy ). Jn two patients a
e e oo e e _ secondary debayed rise i sphaic counting rute was noted, suggesting splenic
/] sequestration and destraction of red cells in excess of sp crythropoiesis,
e . M Although spleacctomy s traquently contraindicated for paticuts i Clags 111
, = . H (because of extranicdublary crythirapoiesis in high degree in the spleen), sub-
i f sequent splencetomy m these two patients obviated the need for supportive
R IR I transfusions al resubted o an nrease in hanogiobin conceatration. In ather
_ : paticnts, not included in this study, we have not seen benefit from splenec-
I H h tomny.
m , M M FIE 2 I B A S V. Hepatic Erythropuiesis and Low Serum Iron Concentration
W m E ) m 3 Tn all 7 casess Bisted i Fable 1 in which myeloid metaplasic was present in
M “ | .m TR - - ._.... spleen but ot n the liver, the .E::,:. iron was within .:}:z; limits at the
= ‘ ) m uw SRR 3z L M f tisn: of the study (Table 1), (In oue .:E c...n_ patient ot included in Tubles
= _ £ : £ 1 .::— 2 in whomn E._&_ “ _..:”E_ :.:: r.:.,.a.—F-.H—M.:Lk was performed, erythro-
il. e e . . s fobesis was present only i the spleen un scrum iron was low—M. D, -
= : { Mm_m:mm:mmiw a3 _ .
= _ ﬂ 1 m : In 13 out of I8 cases where mycluid metaplasis was present in the liver as
& i : §. _ t1siaszfaszcsz m well us the spleen, the paticuts had « low serun iron concentration at the time
—MA.I _ £ Fal AR 3 g 2= 3 : i study (Tabde 1). ln the ramannng 5 cases where erythropoiesis was present
= _ .w _aM e e m. in the liver but the scrum iron was ot depressed, there was evidence for
= | 3 i w ijdvizzaszize ot eacessive splenic soquestration and destruction of red cells in the spleen, with
s ; i - . H an average mean crythuon libespan = 21.8 A_:«-.,—: 1 case (). J.. Table 3) an
= ] v m nm — $riziiiiiiii: : initial iron kinctic study revealed erythropaiesis in spleen but ot in the _JE.
— ! 1] it L 245 34 45 2 22 ! ..v.z_ u repeat iton hinctics study 2 years later revealed erythropoiesis in _m:__
& _ X MM _ s siss e sl liver and spleen. Ju the sevond ,.:J_v. there was marked splenic sequestration of
m .u s: A A B - m red colls with u piked increase i serum ison turnover and increased heno-
= nm .m)m 11 BB EEE S 3 38 m { globin synthesis with markedly reduced mean erythron llespin. These results
o -m mm i3 $3g-2:::;::d w:Eh..w.A._:: as et hemoglobin synthesis iner gse. yelod inetapl first
4 1 H octurs i the spleen, and when further reduction in mean crythron lilespan
] IM c..m : . ..::.. further incrcase i bemoglobin synthesis occurs, due cither to supera
38 w w ] $ 8232383 3|: _ pussition of depressed seran iron concentration or maked shortcumug of RRC
H.. i -l T L2 gz .m w...”_.. ._._ with splottic scquestration of red celly, myelopolesia may then be s n m\ .m )
i, e in the Jiver. 3
] = v :
3 nm L . m , VI Blood Volume Change s
" um ca dd m DA S w . The blood volume (sum of independently measured red cell 4.:_:.__... M_M
M mn pla vohume ) is wsinally screased i all classes of intreated polycythem ﬂvm.. 1
.m.m e e oo i The greatest inciease s sevu Class HE Qoscan values {or Llood voluawe lor o
mhw ed 23 Al S5 e n ot mu ! the varons chases Trom Fable 2 tor patients ot given vadiation therapy prior m._
H I o study i Class 1 966 ml /K Class 1la = 88 ml/Kg, Class 1 = 699 M._ !
m smm . wl/Kyg. .::._. f..;v W= 1074 wh/kg). The mercase in blowd volwine in the wum d
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