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ACUTE GRANULOCYTIC LEUKEMIA TERMINATING IN ERYTHROBLASTIC PROLIFERATION,
CASE-REPORT

*® H IS AR

FHEEEE

LA BERRMEA MK

iE fl 3 &

INTRODUCTION

It has been reported that marked proliferation of megalo-
blastoid cells in the bone marrow is occasionally observed
during the course of acute leukemia. In such cases, the
problem is whether or not these cases should be classified
as ervthroleukemia. In erythroleukemia, the disease
generally and usually progresses through three phases,
namely, erythremic, erythroleukemic, and leukemic, in
that order. !> The possibility of reverse progression
from preponderant myeloblastic proliferation to dominant
erythroblastic proliferation has been mentioned, * but case
reports are rare. This report deals with a case with an
initial picture compatible with acute granulocytic leukemia
which terminated in erythroblastic crisis.

CASE REPORT

A 20-year-old day laborer (MF 475633) began to complain
of general fatigue, vertigo and dyspnea on exertion in
December 1960. Facial pallor was noted. He developed
abdominal pain and underwent surgery for suspected
appendicitis. Postoperative course was uneventful.

In February 1961, he had an episode of fainting while at
work. He was found to be extremely anemic and given
blood transfusions as well as hematinics without effective
response. In mid-March 1961, he developed gingival and
nasal bleeding. He was first seen as a referral patient
(ME-Z) at the ABCC clinic on 4 April 1961.

His family history was noncontributory. He had had
typhoid fever during childhood. He had been an occu-
pational blood donor for 2 years and 2-4 liters of blood
per year were drawn until 6 months before the onset
{around August 1960). He was not in Hiroshima at the
time of the atomic bomb and had no history of exposure
to medical or industrial X-rays or chemicals.

Physical Examination The patient was a well developed
and moderately well nourished male. Body weight was
52 kg, temperature 36.3 C, and pulse 84. Skin and visible
mucous membrane were markedly pallid without icterus.
Eye grounds were not remarkable. No petechiae, ecchy-
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moses, or lymphadenopathy were noted. The breath
sounds were normal. Cardiac dullness was within normal
range, although a systolic murmur of grade II/VI was
heard at the apex. Neither the liver nor spleen was
palpable. The recent appendectomy operation scar was
noted in the right lower abdominal wall. The extremities
were not remarkable and neurologic examination was
negative.

Labhoratory Findings Urinalysis and stool eéxamination
were negative. The red blood cell sedimentation rate was
8mm in 1 hour. The serologic reaction for syphilis was
negative. Both direct and indirect Coombs’ test gave no
reaction. The serum total bilirubin was 1.2mg/100ml
and direct bilirubin was 0.6 mg/100 ml. CCF test was 2+
and thymol turbidity test was 5.1. Alkaline phosphatase
4.12, serum GOT 50.0, GPT 74.2, and BSP retention
was 9.5% in 30 minutes. The total serum protein was
6.6/100ml with 3.8g albumin and 2.8g of globulin.
Serum iron was 187 2 g/100ml. Chest X-ray was negative.

The hematologic findings at the first examination revealed
marked anemia and a normal white blood cell count with
appearance of myeloblasts and promyelocytes as shown~in
Table 1 and Figure 1. Aspirated bone marrow was hyper-
cellular. As shown in Table 2, approximately half of the
total nucleated cells were myeloblasts and promyelocytes
with frequent presence of Auer rods. Erythroid cells
showed a hypoplastic picture with slight maturation
disturbance. Megakaryocytes, both mature and immature
forms, were markedly increased in number and mature
forms showed excessive platelet production (Figure 2).

Clinical Course The patient was immediately treated
with 6MP 100 mg and prednisone 50 mg daily (Figure 3).
In approximately 2 months, the immature myeloid cells
disappeared from the peripheral blood and the patient's
general condition improved although anemia persisted and
he gradually developed thrombocytopenia. Then, 6MP
was discontinued and prednisone was tapered downwards.
Four months after initiation of the therapy, myeloblasts
again appeared in the peripheral blood. Bone marrow
study then revealed a marked increase of myeloblasts
which had large nuclei containing very fine chromatin
network. These cells were thought to be more immature
than those on admission (Table 2, Figure 4). Prednisone
was increased to 100mg daily combined with 50 to 125mg
of 6MP daily. This was followed by a marked increase
in platelets and disappearance of myeloblasts from the
peripheral blood. Because of persistent severe anemia he
was given blood transfusions also for the following 3
months. Anemia and thromhbocytopenia improved rapidly
with a good remission as indicated by return to a normal
value of the red blood cell count and hemoglobin.

R LB VI O UUR T & BT 2 40, L
BHREES. FRE L 2o, EFEZHL W
MBI & 300 5. I CEE 2 <, MEt e

| _‘L‘i”"’ )J\Jf-L\_

= b m.,U)

RIEEMR MRS L UCMECEE2H 40, Mk
filiiE 1 RER] 8 mm. I3 #6 #5 RIS (2 215, Coombs W3 4
S ORIHERER T & & 2. RS TERE Y LY
Y l.2mg, /100 ml, EHEYYILE L 0.6mg 100 ml,
CCF (#), #FE—LEE5.1. LAY T 4+ 27 5 & —
+£4.12, i GOT50.0, GPT74.2, # X UFBSP30%51f
9.5%. IMEHEARIL6.6 g 7100ml,
33%/1%m1,7ﬂ7U>ﬁ28g/1mm[ L 5 £
187pg ~100ml ThHh-7. X MmmETRE L2 30
A e

TNTE Ol

MBI HET 5 MBEEMAETIE, ElHLU0R1ZRT
FIREFLVHEMA S Y, AMEREEES T, fHiEF 8
HEEUNMEMBROBREAD . BT LA
EhOTEL, #2I0RT LI 12F 08 L85 S EH
ERTERERTED 5N, Aver /AL ZHEH SRS, #
MERFRIDTREEON AR EL S B BRIEHF 50,
ERERE, AR E X UHER L 127 OMAEWIZH
ML, MR TEABREr2sn-(H2)

BRPE#EE 7~X5126MP100mgs 7L K=V ¥ 50mg&k
IHEOES 275772 (B3). #2 »H A0
P HPDEEHEMPAPERL 2. BFEO—RIER LT L
A, HMMIZHEHHEL, 2020t m M PES LT
5t®ﬁ,6MP§¢¢L7bF:v>%%ﬁLt.M
Baia L TH 5874 » A RE O M I Bk
WL 72, 200 BRET, SHEHRFF L <
L, COFRIEsLOTHMEPRERE AT 2 AEO
B3O oM, WREOLOIZIE L TS5 08T
J:’m>_¢£2,M4}.fbk:vyillﬁﬁmom
IR L, 6MP 1 HES0—125mga AL 2. =0
®, MAAHHIIEL ML, FRFRIEAMME DR
RLZ. BEOHEEEGNH20T, 20H3 5 HY
WML T4 > . B & O R A G 1 S 1 (8] 18
L, RIERBEPANEFOE VIR IEHIZELEH I

[



TABLE 1 PERIPHERAL BLOOD PICTURE

£1 RAEMER
1961 1962
4 April 29 May 7 September 8 January 1 May
4 H 5H 9H 1H 5H
RBC Bl 1.47 2.01 2.41 4.89 2.50
Hgb i ¢ % 4.4 5.4 6.4 15.7 6.9
MCHC o B I BR O £ FE AR 29.9 26.9 26.6 32.1 27.6
Retic. R i 1 R 0.1% 0 0 2.3 1.6
Plate. IfiL o)~ 45 197.5 162.5 102.5 10.0
WREC [ 1fL 2 5.350 5.350 8.400 4.800 2.100
Diff. Count [ 10 B 5 AR
Myeloblast + 8l 2 2R 16.5% 2
Promyelocyte il T i ER 3.5 7
N-Myelocyte N — 5 i 2k 6
N-Metamyelocyte N —{% ¥ ftéi 3 4
N-Band. FRAR AT o BR 0.5 1.0 2.0 4
N-Seg. IR ER 47.5 69.0 66.0 69.0 34
Eosinophil. i A ER il
Basophil. U ¥5 A 3k 0.5
Monocyte HER 3.5 1.0 1.0 3.0 9
Lymphoeyte PREAE- 28.0 . 30.0 18.0 24.0 33
Proerythroblast A7 # 55k % 36/100 WBC
Erythroblast baso. 38, iF 85 844 11/100 WBC
poly. Lotk 5/100 WBC
Normo. E e 42/100 WBC
TABLE 2 BONE MARROW PICTURE
#2 s
1961 1962
4 April 4 H 27 July TH 1 May 5 A
Myeloblast 8 2 ER 26.8% 30.0 0
Promyelocyte il F- 1 Bk 28.8 10.0 0.4
N-Myelocyte N — i B 6.8 22.4 3.2
N-Metamyelocyte N — f# 1% & &% 3.2 4.4 0.8
N-Stab. FRARAF o 2k 8.4 4.8 152
N-Seg. s B ER 10.4 4.0 2.0
Eosinophil. If M ER 1] 0 0
Basophil. If HR AR B 0 0 0
Monocyte %24 0.4 0.4 0.4
Lymphocyte UA-IAT- 7.6 15.6 4.8
Plasma cell T4 ' Bk 0.4 1.2 0.4
Reticulum cell #H #4 2k 0 0.4 152
Megakaryocyte E %Ik (+) (++4) (=)
Mitosis fikaH ] 0.4 1.2
Proerythroblast il & 3 2k 0.4 0 52.4
Macro baso. o i ML 2R 47 48 3 1 1.2 1.2 6.4
poly. itk 0.4 0.8 7.2
Normo. IE§e 0.4 0 2.0
Normo baso. IF R o IR, 4F 4 21 0.8 2.0 1.6
poly. Lk 3.6 2.4 8.0
Normo. IE et 0.4 0.8 8.0




FIGURE 1 MYELOBLASTS IN THE PERIPHERAL BLOOD SMEAR, 4 APRIL 1961
P11 REMEREARICE T 2 EHFR (19615 4 H 4 1)

FIGURE 2 BONE MARROW SMEAR, 4 APRIL 1961
M2 EHiEEEEA (196144 H4 8)




FIGURE 3 CLINICAL COURSE
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FIGURE 4 BONE MARROW SMEAR, 27 JULY 1961
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A year after hospitalization, relapse was noted, with
reappearance of myeloblasts in the peripheral blood.
Anemia became progressively more severe following
which many erythroblasts (up to half of the total nucleated
cells) appeared in the peripheral blood. These erythro-
blasts consisted of many abnormal forms characterized by
proerythroblasts with large nucleus containing huge
nucleoli, normocytic normoblasts in mitosis, and basophilic
megaloblastoid cells with many cytoplasmic vacuolei
(Figure 5). The bone marrow picture at that time revealed
a preponderance of very immature large cells with strange
morphology (Figure 6). Several cells revealed evidence
of hemoglobin synthesis in the perinuclear area of the
abundant basophilic cytoplasm. The nuclei had a reticular
structure with distinct irregular nucleolei showing megalo-
blastoid appearance. Such cells were thought to be very
primitive erythroblasts.

The patient was put on 6MP 50 mg and prednisone 50 mg,
later 100 mg of prednisone per day and given blood
transfusions without benefit. He died of severe gastro-
intestinal hemorrhage within 1 month after the final
erythroblastic erisis.

-
.

Autopsy Findings The skin was icteric and many
petechiae were seen on' the face, chest, abdominal wall,
and extremities. The bone marrow of the mid-portion of
the left femur was cloudy reddish brown and slightly firm.
The bone marrow of ribs, sternum, and vertebra was
reddish brown. The histology sections of bone marrow
showed moderate diffuse proliferation of erythroid and
myeloid cells with several megakaryocytes (Figure 7, 8).
The spleen weighed 700g, leukemic cells filled the
sinusoids and the lymphoid follicles were atrophic(Figure 9).
The liver was also enlarged and weighed 2100 g.
Leukemic infiltrations were chiefly seen in the periportal
areas (Figure 10). Lymph nodes and the kidneys, each of
which weighed 250 g, showed moderate leukemic
infiltration (Figures 11, 12),

DISCUSSION

The most interesting feature of this case is the terminal
erythroblastic crisis. The following diagnostic possibilities
must be considered: acute granulocytic leukemia associated
with pernicious anemia and/or hemolytic anemia, myelo-
phthisic anemia, and erythroleukemia. Since the exami-
nations of the erythroblasts were not done in this case by
means of phase-contrast microscopy, PAS stain, and
chromosome analysis, differential diagnosis depended
chiefly on the morphological features of the blasts with
ordinary Romanowsky’s stain.

ABE VIERICHME 2T, KM cEMERI BUHR
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Z(E8). FFMEIEAL, ERIF20g TH- A, [
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FIGURE 5 PERIPHERAL BLOOD SMEAR SHOWING VARIOUS ERYTHROBLASTS,
1 MAY 1962

5 REMBHEEARIZH TS E@BHRF (19625 5H 1 H)

FIGURE 6 BONE MARROW SMEAR SHOWING EXCESSIVE ERYTHROBLASTIC PROLIFERATION,
1 MAY 1962
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FIGURE 7 BONE MARROW
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FIGURE 8 BONE MARROW
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FIGURE 9 SPLEEN
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FIGURE 10 LIVER
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FIGURE 11 LYMPH NODE
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Pernicious anemia associated with acute granulocytic EHEBAEMLT, MEFNRETES 22 EaFEEAEM
leukemia is ruled out because hematological data revealed BT L, bk BRI ESRE T 2Bk
hypo- or normochromic anemia and none of the clinical

E s ; B & - # vy Fe T A LT SR e Fo
symptoms usually attributable to pernicious anemia were % PhAEL LSS E, S BRI LA
noticed throughout the course. Hemolytic anemia associated FEMEEMOASHEEETCE S, ENMERME, HFER

with acute g_ranu]nc_vtic leukemia is also ruled out because FREMEARL 225 & Coombs REARMET S - 7 =
of the atypical appearance of the erythroblasts and a
negative Coombs’ test. In this case serum bilirubin, both EALEEL IA. RERTIE, KEICHEEE & URHE
direct and indirect, increased in the terminal stage, but VUL VD LS & &72H, S8IRFIMER T 4488 % 5m
reticulocyte counts remained less than 2.3% throughout

UT23%LFIce &30, KMTL L6%IT X%,
his course and even in the terminal stage were 1.6%. CT 2.3 %1 L EFY, RMTL 1.6 %ITEEh -

The elevated serum bilirubin is therefore considered to o L= T, MY Y VE YED ERIEBEIZA

represent exacerbation of the liver damage which had ENANEEDTE2TT L0 22 5R 5, WILEG
been found at the first examination. Since no tumor cells - T OB B
were seen in the bone marrow specimen and no primary RS Do v i, A IR A 'S 5 h %
or metastatic focus was apparent on clinical and patho- e Z b, BREEMICEHIRI 0 T & 5 BNt

logical examinations, the possibility of metastasis of

. - 3 ; RO Lo EBEETES.
malignant tumor into bone marrow tissue is excluded.

As to the diagnostic criteria of erythremia and erythro- AL 0 R LIRS O 2 Wi 122 v Tolver, & Galdb & ko
leukemia, Komiya *and Kawakita 6 pointed out the following AT LT WAL (1) B E A REmIc R R R

features: marked proliferation }Jf eryth_rublasts. especially WA, BRCERFHREMaEsRbL2 L, 204
the appearance of megaloblastoid cells in the bone marrow

and peripheral blood; morbid findings such as presence of LA RABHER, FMHERIL, BUERAKEORMHFAOS 52
ultramacrocytic erythroblast, hiatus erythremics, or pycnosis L, BIPAS R PBMETHZ2Z L, WRAKETAZIZER
in erythroblasts; positive PAS reaction of erythroblasts;
and hematologic findings characterized by acute or
subacute leukemia. All of these, except the PAS reaction, AT PAS RIS & BR 72 2 N5 QR BOATRD 5.
were found in the terminal stage in this case. Furthermore, 512, FREOHBIFEMNEARZ O THE S WA iFE

infiltration of basophilic erythroblasts and myeloblasts in SRR ER S & COE SRR O 1L, T A e o He
various organs observed in the histological specimens 7 i

L]

HALBOEAF S 528 8T 05, FEHD

suggest excessive proliferation of the erythroid series along & & B ITRMERR MBI DAL RS 5. WA
with that of the myeloid series. According to Hashimoto, 7 and, SEEHMERmm3sHO I &, 61234
among 38 cases of acute granulocytic leukemia, marked FFEROMA L BD, ZOERIERDOBF R Im—F L
proliferation of the erythroblasts was observed in 6 cases, Y

and this phenomenon was noted in accordance with one TEZ>TWAEEBNTVS. T4bb, RRMKEELE
of the following: association of acquired hemolytic anemia; WL E O, MAmEH I L2 HENcs T a8mo
recovery from anemia at remission produced by antileukemic EERE, % ARAMBRBOMETHS. LoL, A5
agents; and early phase from the onset of leukemia. S W B y X
However none of these is apparently applicable in this case BT, AFREMOFREE LT, hsoudne
as the cause of the erythroblastic proliferation. It seems BELL LV, LAENF-T, FERG, Iz AmE
justifiable, then, to consider that this case is an example PRL, FRCEBLTRMIRAMEO S s L 2~
of erythroleukemic change in the terminal phase following

an initial leukemic phase. - IAITHBLERABZLHFRYTHSS

It has been recognized that in cases of erythremia or FRIMFBELHRAMFE T IEImMEEF Z 0288580 T—K
erythroleukemia hematological findings have no con- THWI LIRS ATV S, BRI RS0

1-
sistency through the course. At one time, preponderant i7 ’ Sl el :
erythroblastic proliferation and at other times dominant BT, F A BIORZIS BB IR R0 HRE A
myeloblastic proliferation have been observed by many BEa8L 22 LH, £ OMEHE LI >THEz AT
investigators. 5.5.8.% Di Guglielmo * mentioned that there

) ! 4,568,868, 9 Dj Guglielmo 4 13, 2MEHMBOEBITR
might be various courses in a case with acute erythremia, M ¢ itk o
i.e. purely erythremic course, initially erythroleukemic kPR D B b b £ 7 AL IR & #E TR M H
followed by terminal leukemic course, and possibly reverse MFBFEIZEITTI2L08ED, 20HEHDI5L 09,

11



progression. However the reverse progression beginning
with a leukemic picture and terminating in erythroleukemic
as seen in this case is rare. 1Y Scott et al reported a case
with erythroleukemia following chronic myeloeytic leukemia, 1!
but no such case has yet been reported in Japan.
Dameshek!? had classified erythremia among the poly-
phasic myeloproliferative diseases and emphasized that the
disease usually goes through three successive stages,
namely in the order of erythremic myelosis, erythro-
leukemia, and acute myeloblastic leukemia.

In this case, further interesting findings, not usually
observed during the clinical course of acute granulocytic
leukemia, were recorded. At the first examination marked
hyperplasia of megakaryocytes was noted in the hone
marrow smear along with leukemic proliferation of the
granulocytes.
at the first examination and remained at higher levels
than in usual untreated acute leukemia,
extreme associated anemia.
involvement of megakaryocytic series as a part of myelo-

in contrast to
These facts may suggest

proliferative disorder. Furthermore, prior to the abnormal
erythroblastic crisis of the terminal relapse, the previously
persistent anemia recovered rapidly without transfusion
and both the RBC count and hemoglobin content became
completely normal. This suggests the presence of erythroid
hyperplasia at that stage although the evidence was not
proved by bone marrow examination.
occurrence of occasional initial

Komiya * described
polyglobulia, “Poly-
cythemische Phase” persisting transiently in early stage
of acute or subacute erythremia. These findings observed

in our case support the possibilities that the myeloid,

erythroid, and megakaryocytic series had the unusual
proliferating processes independently or in combination
during the course of his disease. Administration of
antileukemic agents and transfusions may have influenced

the occurrence and the pattern of their proliferations.

Transfiguration of hematological pictures in leukemia,
blastic erisis in chronic granulocytic leukemia and acute
erythremia or leukemia from polycythemia vera have been
well recognized, but interpretation of mechanisms responsi-
[t has been
postulated that there is present most primitive hemocytes,

ble for these changes remains unsettled.

hemocytoblasts, as the precursor of all blood cell elements
and that malignant proliferation of these cell lines will
produce either erythremia, erythroleukemia, or leukemia
depending on the direction of its differentiation. However
such a concept has not yet been universally accepted. If
this concept is applicable to the transfiguration in erythro-
leukemia, the progression from a leukemic picture to an
erythremic picture and the reverse should be observed
with equal frequency, but as stated above a rare report
has been published describing cases which showed the

The platelet count was as high as 200,000/mm?
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change from leukemic to erythroleukemic or erythremic i % 2 FRlilmiGE~s0ZEER L ZERORERZE L

stages. Further intensive studies are necessary in order Th O ER S & R SEE & O FTE BIE A THEEIC S 5
to clarify the interrelationship of all blood cell lines and oI, SSICHEMCHES T ISENH L. K
their tumorigenesis. The present case raises many FEE, 2 < OEIREG, 2o R ICE TR E > Rk
interesting and provocative problems. T 5.

SUMMARY Z &

A case of acute granulocytic leukemia in a 20-year-old SR M A SRS L, MR 2 R ER N A

male terminating in excessive erythroblastic proliferation
is reported. The diagnostic problems, usual progression

B L220E BEORER A BE L. 2 Lo BMEL, F

of the course of disease and interrelationship of hemic BB DMH ORI % 5 U MERATEEAMAL & 7 DREUETE &
precursors concerning their tumorigenesis and transfigu- WEOMEFICo>wTHMICHEETL .

ration observed in this case are discussed in detail.
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