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tictits 1i:rvc becn groiil)ctI i n  t11rcc diaghostic 
catcgorics: m):cloprolifcrativc syiitlromc (%), 
pancytopenia ( lG) ,  a11d “ r n i s c ~ l l ~ ~ ~ c o ~ ~ s ”  (9). 

Among t lic 26 ind ivit l  11 a Is \vi 111 in yelopr oli- 
ferativc clisorilcrs,tIicre have been 9 1 t h  
p~ycythcinix - --- w r a ,  1 \\-it11 iigelofibrosis, 1 with 
%@Z@iic myeloid .. .-___-.-...,__- i i i e t n - $ G ~ a n d  ...... tlie’ re- 
m si%iig-%-u*i t h a bn oriiia 11 y in crcascd in ye- 
loid activity 1~redomiri;iting in tlic iiiarrow. 
This i i i~c lo~~~ol i fe ra t ive  group incluclcd 15 
men and 11 iwiicn ranging in  age from 37 to 
S7 years (mean = 64). 
. In the “p~ncytopc~iin” group \vert 16 pa- 
tients in i\-liom thc clinical picture i r ~  ch:irac- 
tcrized by. .pe*hcral ______-. pni ic~$l>~in  with 
marked rctlucifon i n  311 circu~nting ~ormcd el- 

. ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ t ~ ~ i ~ ~ ~ . l ~ ~ ~ l ~ o  E -t liasc in r1iY.i dii a Is, the 
bone marroiv vas  jiypoplastic, with increased 
numkrs of jiiimatiirc elcincnts, and in no in- 

’ sta~ice could a tosic or immunoIogic basis for 
thc pancytopenia be tlctcnnined. l’hcse G 
\\*onicii anti 10 incn hat1 a n  age distribution 
similar to that of tlic ~nyclo~~~olifcrat ivc group 
(mean = G2 ycars; range, 45  to i s ) .  

T h e ~ ~ i s c ~ l ~ g ~ c ~ ~ ~  s” gi-ou 11 consist cd oL9 
individua~s ~ 1 1 0  were stuc1icJ I~CC:IUSC o[2yxi-  

 IO citlicr tLe m ~ e l o ~ ~ ~ o 1 i f c r n t i ~ c  or ~ x ~ n c y t o -  
peiiia cntcgories. Thcsc pnticnts had citlier 
uncsplained anemia (including 3 iritl i  , sid- 
croblastic anemia), leakopenia, throinbocyto- 
penia, or leukocytosis, but thes i r w e  not coli- 
si&wl, on cl i i i  i c x l  gi~Jjc1 s, t o-re~,~rscu~- ._ns 
c l ~ r  a ~ i ~ A J ~ ~ ~ ~ l , C & i f i ~  as thc o~Ii.c~-.,--t.~o 
e s .  l’liey co\ie,-etl a icicle age range (20 to 
SO years), including 3 p t i cn t s  under 30. 

Patients in a l l  3 groups had becii m e d  
with ~arioi is  hematinics, S U U - ~ ~ S ,  a n < k s  lior- 
mones, but i io~ic hnd been esposecl IO ionizing 
m b n  or otlier t~icraycutic . a p t s  kiic5n 

’paticnts yj th poI.)cythcIn1i? ~ : c ~ a , ~ ! ~ I ~ , ? _ ~ l ~ c c n  

bonc inarrow preparations for c~iromo- 
soy e s tu cl y w r  c nn-iil c by t I ~ ~ ~ ~ c ~ I J J . ~ ~ . ~ ~ ~  e, 
\c iLJppt  crrlturc. In our C I I ~ ~ C I I I  pIoccd~u-e, 
aspirated ma i~ow (0.1-0.2 nil) is imincdintely 
iiicubatetl in 1?~l:ince~~s;lIt solution contain- 
s g  licpiii-& (1G USP i r n i t r / i ~ i l ~ - ’ ~ ’ ~  .mil - rulcliicine 
(1 11g/ii11) for 30-60 miiii~tcs a t  room ,tcm- 
peratwe. ‘I’his is follo~icd hy I ~ p o ~ o n i c  I I T ~ C -  

nicnt in !I:], 0.‘i3yo sodiiini citrate: bovinc 
S C ~ I M  f_ol_13_min~~~cs ;it r~~i’)?..fc_!’np~Ja.t~!re, 
and then b y  st;lndnrtl fisntioii ni~~I-~i-:c!y)-ing 

h m i n i ~ i i u ~ i i  of 25 rhroniosome co~i i i t s  a n d 2  

_-. --- 

cc_ ___-.I.__C__. .... - -..--.- -.--... 

cai i icl l l~!-~o~ic filldilyGs, bllt l\-l10 t~i(~ rail 

.._-. 
IO d;Llll3W -2 --_-_.. ~ l l l l l l ~ l l  Ch~G11lOSO1llC-S ....... C S C C p t  for 3 ....... 

/’ ireate(! -____-.. witli -... 3 ~ ,  

I--,--- 
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TAtit.s 1. Relation bctrvccn llarrow Chromosome Findings and Clinical Course in "Prclcukeiiiia" __-- 
Dead with leukemia 

Total Alivc without Dead tvithout 
leukemia Original diagnosis patients 1-3 mos. >3 mos. leukemia - 

hI yeloprolif. 
syndrome: 

tients with inarrow 
.OI:IO~OIIIL\ abrior- 1'. vera 
.lit). 

' Other 1 1 
(5) (36) 

1 
(35) 

4 0 0 1 
(24) 

Pancytopenia 

hiydsprolif. 
. syndrome: 

P. vera 

lietits without mar- 

noriiiality (7, 26) (15-25) (1, I ,  8-36) 
': chroriioaonie ab- Other 10 0 2 3 5 

Pancytopenia 11 1 1 2 7 
(11) (IS, 51) (1, 1, 12-2s) 

. . .  _ _ .  . . . .  . .  
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- 
* Incluc!es 3 patients treated with I T .  
1 Length of follow-up (months): 
: Scc tcst lor dctails. 

, 

TAIIL.E 2. Cliromosonic Data and Clinical Course in 16 "Preleiikemic" Patients with Abnormal Marrow 

Abnormal Clone(s) in Aiarrow 

Chromosomes 

0 0 7 2 
(12-39) (1, 13). 

e 

I 

% abn. 
%ticlit no. Original di;lgnosis Chrom. no. Nature of aberration cells Clinical coiirse 

74 '  hlycloprolif. syn- 45, 45 C or E-grqup chrorno- 95 Dead-CV.4-11 rnos. 
droriie-polycythcinia some missing 
vcra 

SI* 46 Deleted D . . 100 Nochange-72 nlo;. 
91 e 44 D and G missing 50 Dead-CVA-5 nu;. 

2 54 47 Extra C 25. 40 No change-30 riios. 

107 . hlyeloprolif. syndrome 4 6  hiinute replacing F 4 0  Dead-S.\GL+-1 mo. 
111  4 s  Estra  F (abn?) and G 90. 90 l)cad-Pneuni.-35 mos. 
120 45 1-2 translocation 55 Dead -S:\CL- 1 nio. 
I23  47 Estra D 20 Dead-S.\GL-3 IIIO'J. 

206 45 C-C translocation 80 Dead-ACL-3 11105. 

245 45 G missing 75 KO change-36 nios. 
2 6s 46 C replaced by abri. D 100 Dead-S.-\GI.-S IIIOS. 

'32 I'ancytopenia 45 B and C missing, 90 Dcad-S;lCL-:! nioj. 
minute, abn. E 

mis,ing, nbn. D 
45 Extra E (abn.), 2 C's 100 Dcad-Pneurn.-24 mol. lfiO I I 

183 44, 45, 88, 90 S.tlne minute i n  all lines. 95 Dead-"lle~akaryocytic 
other changes myelosis"-:! 1110s. 

nbn. c I 

but A (scc FiR. I )  

I 

265 43 blissing 13, C, i vS; 90 Dead-ACL-3 nios. 

?PI, 42 Change; i n  nll groi tp  S5  I)catl-Er).tltrulcukcniin- 
2 nios. -- 

' I'rcviour; "I' therapy. 
' - IC [ -  i? Sul~.tciite graititlocytic tcukcrnicl. 
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malities h:& s’ubscqucntly dicd of co~nplica- 
tions relater\ to tlicir hcniatologic disorders. 
Ten  of t h t w  lx~tients wcrc followed for S 
months or iiioi‘c 1)rior to tlc:ith, and in  no in- 
stance \vas ~r;ilisitio~i to n frankly Icukcmic 
state appa,rwt e i h r  clinically or at  autopsy. 
.Nor has I c i i h i i n  bccn obscrved in any of the 
9 patients i i i  the “miscel~ancous” group, al- 
though al1~lwL OW has bccn I0110\ced for more 
than a pi.. 

The iiatiii c‘ oE the chromoso~ne abnoriiialily 
obsei-wd iii ilic 16 posiii1.e cases is showii’in 
Table 2, as \ \ d l  as its frequcncy in the bone 
marrow n n ~ l  tlic subscqucnt clinical C O L I ~ S C  in  
each inst:iiic.c. It_ is apparent that tlicrc is n_o 
typical cIiro:iioSoliic , ’.. .__...._- c11an~c associated c i ~ ~ i c r  
\\tit11 a p ~ i l t ~ ~ . i i I ~ ! r - i l ~ ~ ~ i ~ i l  &:!<#nosis or \\-it11 the 
J-.. subscqu _-- cn t 11 c w1 O ~ I I I  en t of I c&l!lj?-i-n-!!&s 
___---- ~ ~ r ~ ~ ~ . A i ; ; ~ \ r i - i i ~ ; , l i t i ~ ~ - i i i \ . o l \ . i n g  a11 cl~romo- 
sonic groiip I i n x  Ixen obscr i4 ,  without any 
consistent p t ~ c r i i ,  although, in ~cncra l ,  the 

. cytogcnctic a1:crations h a w  been liiorc cstcn- 

- --I. 
c-- 3--. - -- --_- -.. 

s i w  in the i~.iiicy~cycnia group th:in wi th  the - m~~oProIiIt.I.;itivc -__. . disortlcrs (Fig. I). Perhaps 
this p x t t c r  ;;ciic[ic dcra~~gcment in  the niar- 
TOW cclls co!itribures to the more severe dis- 
t 11 rban cc in 1 I mi a t opoicsi s observed cl i 11icnl1 y 
ji i  the p:!iu:; ti>penin paticnts as comparcd to 
the inyelopr\~l i fcra t i w  cafcgol-y. 

l\’i tli rt%:.;vxt to r 11 c su Lscqu ent clinical 
COlll’Se Of t!lC p;<ticnts iJ1 both gTOUpS, I h C  
magnitude \\[ ihc ch~-omosorne change or of 
the abnorni.;l 1.lonc itself does not appear to 
be of great [voanostic valiic. .AlthougIi some 
patients wit!\ cstcnsivc altcrations promptly 
progrcssed t i )  f;ital Ieiikcmia (e.:., pat ient  nos. 
132,265, 2Si’\, zcvcrnl wi th  \*cry minor changes 
or a sinall c?tvic (107, 265, 123) did also; a n d  2 
patients w i t 3  Iiiajor rcarra~igcinents (ISO, I1 I) 
sur~ivcd 2 :i::,l 3 years withoilt specific thcrapy 
and n e \ ~ r  t?o.clopcd frank l e u k e r d  (The ab- 
normal clo!:~ involved 90-100% of tiic divid- 
ing 111 arrow \-x~11 s i n  t hcsc two cases, in cl I I d ing 
2 studics a >:-.:I- apart on paticnt no. 111, and 
Iicin;ltologic.:~lly the inarrow findings, cvcn at 
autopsy, rci::.:incd Iiighly suggestive of leuke- 
mia. but the i*\’crt ciiscasc nevcr dcyclopcd.) . 

1 1 1 ~  other 5 patients listed in Tablc 2 who 
did not t l e \ ~ ? o p  Icukemia includcd 3 with 
polycythcin~~ (nos. 74, SI, 91) whose’abnormnl 
clones n1ay w l l  have bccn intli~ced by thc 82P 

r. 

1 

currently shows any indicntion of tmnzitioil 
to frank leukemia. 

DiscussroN 
..’ I 

- . I  

T h e  additions? cases addcd LO the series in  
the prcsent report, however, as ice11 :IS I!;C 
longer follow-up 011 earlier cases, h a w  si!? 
gestcd that th i s  gencr:11 coni1i:sion s110~11d !x 
amplified. The  9 indivitliials ~ i i h  i1-1;~1 IrJ’.C 

c1ironioson1c abnorninl i t ics wljo s~b jc r l  I I  t 1 1 1  :! 
dcvclopcd leukciiiia all  did so ~- i ih in  3 
~nontlis and died within a few weeks time. 
nftcr. Sonc  of the other 7 patients i i i  t!:ij 

. cli roinosoni e. posi t ive group (i 11 cl I I  ding, 5 I\ I:? 
hac1 becn tr.e:itctl with 3“) h a ~ e  progrcsicil V I  

leukeii~in, nl111011gli 5 1i:ivc been fol!o\ccd fur 2 
?cars or morc. Unfortunately, e\.en rc~i.ospcc- 
tivcly, i t  has  not been possible to idcntify 211~ 
specific clin i c d  or hein a tologic fi 11 ding pr‘c‘scn! 
at tlic time of the chromosoine study d i i c l :  
\~.oiild consistently indicntc thosc patients r!i.c. 
tined to pro1ilptly ilevefop frank lcukcmi~. 
Xevcrt 11 elcss, tlic t inic  1 ~ 1 : i  I ion sh i ps st r o:~$> 
siiggcst t h a t  the 9 p ~ t i c ~ ~ t s  1t.110 did si:ci.k::l:b 
to Iciikcmia wirhin a fcw months prdxt~:~! 
h;id the neoplastic process nlrcndy wII+i.:s. 

1isIit.d in thc bone marrow :it ihc time o l  1k.c 
cliroinoson~c study, evcn thniigh the c l i i ~ i ~ ~ ~  
diagnosis could not be made. 

if 
f t  
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jenscii and ~1ii1ip,1 w~io iiiintigatctl . .  ~j Pi, .. k: 
ticlits wiih the same sl~ectru~n of " p r ~ . ] C ~ -  2 
kemic" disorders as in our series. T h e y  foulid g 
5 patients with abnoniinl stemlincs, a n d  of ;: 
thcsc, 3 died ~vithin 3 months, 2 wit11 frnI)\ 
Iciikc~iiia. The  other 2 patients werc f ~ d l o ~ ~ ~ c ~  6 
for 25 a n d  39 inontlis mid did not progress !? 

;-: leukcm ia. :.'. ..- 
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