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GRANULOCYT ES (continued) 3. 

Stabs (bands) have heavy chromatin like a seg and only differ from segs 
i n that they have one nucleus. Usually the nucleus is short and may be band 
or "S" shaped. One must be able to see chromatin throughout the length of 
the nucleus. Very often one lobe is over the end of another lobe or the lobes 
may be intertwi ned. If i n doubt whether to call a cell a seg or a stab, be 
conservat ive and call it the older cell . 

Metamyelocytes (juvenil es) differ from stabs in that the nucleus is kidney­
shaped or bean-shaped and is fatter than a.stab. The chromatin is heavy and 
clumped like a stab and the cytoplasm is nearly always~- In leukemia 
metamyelocytes often have l ighter chromatin like a myelocyte so that one must 
decide the age by the shape and identation of the nucleus. Granules in meta­
myelocytes are like those seen in segs. 

Myel ocytes usuall y have a round or ov1l regular outli ne and eccentric 
nucleus. The nucleus may or may not contai n nucleol i . The chromatin is not 
as heavy as in a rnetamyel ocyte. The chromatin is clumped and parachromatin is 
prominent. The granules are dark bluish-red and appear more prominent than in 
the mature cells. The granules often cover the nucleus. The cytoplasm is light 
bl ue to pink or it may be a mixture of the two. 

Promyelocytes usual ly have nuclei which are regular in outline but the 
nuclei may be as i rregul ar as those found in monocytes. There are generally 
two to f i ve light round nucleoli. The chromatin is finer than in a myelocyte. 

, The cytoplasm is clear light royal blue. Usually the basophilia of the cyto­
pl asm comes tc, the nucleus. If the granules have not been lost in staining 
they are promi nent and large and l ie over the nucleus. They may be eosinophilic, 
basophili c, n,!utrophilic or azurophilic or a mixture of two or three. Mature 
myelocytes do not usual ly have azurophilic granules so thi s is one way to 
differentiate promyelocytes from myelocytes. 

Myeloblasts have round or oval regular nuclei. The chromatin was described 
by Downey as fine sieve-like. There is always a rim of basophilic cytoplasm and 
a light perinuclear clear zone. The nucleus appears smooth and the chromatin is 
homogeneous. It seems that as a blast progresses to a promyelocyte the basophilia 
leaves the rim and goes in toward the nucleus so that a promyelocyte looks more 
basophilic than a blast. Th i s applies to cell s of the monocytic and lymphocytic 
series al so. 

EOSI NOPHILS 

Eosinophils are usuall y sl ightly l arger cells than segmented neutrophils. 
They contain two lobes normally but three or four may be seen in eosinophils in 
the bl ood of patients with pernicious anemia. The granules are l arge, uniform 
in size and bright yellowish-red in color. 

BASOPHILS 

Basophils are small er in size than segmented neutrophils. They contain 
two lobes which are difficult to see because of granules covering them. The 
granules are dark blue in color and they vary markedly in size. In myelocytic 
leukemia basophilic granules are often scarce and the basophil s may only contain 
fiv e to ten granules. Basophils are seen in greatest numbers in myelocyti c 
leukemi a. If one finds over 8 percent basophils in the peripheral blood then 
myel ocytic leukemia must be suspected. 



MONOCYTES 4. 

Generally, monocytes have a n irregular or kidney-shaped nucl eus, however , 
the nucleus may be regul ar. A fo l d in the nucl eus almost always means a mono­
cyte. The chromatin in the nuc l e us of monocytes is fine and lacy. It is finer 
than in a myelocyte . The cytopl asm is dull gray-blue. Most, but not all, 
monocytes contai n ma ny fine indefinite azurophi 1 ic granules 1-1hi ch cover the 
entire cell and give i t a purpli sh cast, just as if someone had taken a pepper 
shaker and pepoered the cell with these tiny granules. 

Stimulated monocytes or histi ocytes contain a nucleus l ike a mature mono­
cyte but have abundant cytopl asm which is 1,1ocuolated . 

Promonocytes may have a regular or irregul ar nucleus, but the nucl eus has 
a tendency to bei ng more reg ular t han the maturer cell. The cytoplasm is more 
basophil ic and is a cl earer bl ue i n color than the mature monocyte. As in pro­
myelocytes, the basophilia us ua lly comes to the nucleus. There are fewer azuro­
philic granules than i n mature ce ll s and if the stain is heavy the granules may 
l ook like neutrophi l i c ones . Thi s is the most difficult of all cells to identify 
in the blood or in the bone marrow. 

Monoblasts are l ike myeloblasts and are extremely di fficult to differenti­
ate from the latter. Monoblasts have a rim of basophilic cytoplasm and a light 
area around the nucleus. The nucl eus has fine, smooth, homogenous chromatin 
which is broken by nucleoli. Monoblasts usually have two to four light, round 
nucleoli. 

Auer bodies are red rods li ke tubercle bacilli which appear most often in 
. monocytes but can also be seen in myel ocytes. All patients with monocytic 

leukemia do not have Auer bodies appearing in th ei r monocytes . Auer bodies are 
diagnostic of l eukemia. 

In differentiating blast cell s one must go by the company they keep . If 
myelocytes are present then genera l ly the bl ast cells are myel oblasts, and if 
mature monocytes are present the bl asts are most likely to be monoblasts. 

LYMPHOCYTES 

Lymphocytes have round regular nuclei with heavy condensed chromatin. How­
ever, the chromatin of a lymphocyte shows more variation from eel 1 to eel l than 
do the nuclei of any other cell type. The chromatin may be open or it may be 
pyknotic. Usually the nucl eus appears smooth and the chromatin dispersed in 
clumps. The outl ine of t he nucleus may be indented slightly or it may be even 
kidney-shaped and i rregular especi al ly in infectious mononucleosis cells. The 
cytoplasm of a normal lymphocyte is usual ly skimpy and i s a moderate pure blue 
to a sky blue. Usual ly the basophilia is concentrated on the rim leaving a 
light perinuclear zone. Lymphocytes normally contain a few azurophilic granules 
which are l arger than those i n rnonocytes . Normal mature lymphocytes may contain 
nucl eoli. 

Promyelocytes are more basophilic than mature ones . They are usually larger 
and are sometimes confused with pl asma cells as the nucl eus may be eccentric. 
The chromatin is less dense than in the mature cell. The cytoplasm sometimes 
looks somewha t rough and grainy. 

lymphoblasts are like myel oblasts and monoblasts in that the chromatin is 
homogeneous and smooth. However, the chromatin is usually a littl e heavier than 
in the other two blast forms . Lymphoblasts contain one to two light nucleoli. 
like the myeloblasts and monoblasts, lymphobl asts have a deep rim of cytoplasm 
and a light perinuclear clear zone. 
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LYMPHOCYTES (continued) 

The typical infectious mononucl eosis cell is a l ar ge cell with abundant 
toplasm. The nucleus may be indented , irregular in outl ine or elongated. 

5. 

~ie chromatin is not as dense as that of a normal lymphocyte . Nucleoli may be 
resent. The cytoplasm is sky blue with a darker basophilic rim especially 

~here it touches red cells. The cytoplasm tends to go i n and around red cells; 
monocytes and normal lymphocytes al so have a tendency to do this but the ten­
dency is much more pronounced in infectious mononucleosis cells as t he cyto­
plasm is much more abundant. The cytoplasm i s al so vacuolated or foamy, not 
large vacuoles like those seen in plasma ce)ls but t iny so that the cytopl asm 
looks somewhat like soapsuds. 

Acute lymphocytic l eukemia cells (malignant lymphocytes or leukosarcoma 
cells) characteristically vary in s ize and have quite scanty cytoplasm. There 
is poor differentiation of cytoplasm and nucleus. There are usually smal l 
mature lymphocytes and large young- looki ng blast cell s i n the same f ilm. Often 
there is only a th in rim of cytoplasm which can hardly be di stinguished from 
the nucleus. Frequently the cel l s are vacuolated. The vacuoles are not f oamy 
like those seen i n infectious mononucleos is , but the vacuoles appear as big 
holes in the cytoplasm and nucleus. This is the type of cel l mos t often found 
in acute leukemia i n chi ldren. 

NUCLEATED ERYTHROCYTES 

Normoblast s (orthochromatic nonnoblast s) are smal l cell s with a round 
regular pyknotic nucleus. Normoblasts usually are acidophilic but may be baso­
phili c. If a normal amount of hemoglobin is present normoblasts are easy to 
identify because they look l ike normal red cel l s except for a nucleus . If 
normoblasts are basophilic they may be confused with lymphocytes , but in lympho­
cytes the nucleus appears smoother and the chromatin clumped in a different 
manner. The nucl eus of a normobl ast reminds one of a peach seed -- hard and 
r idged. However, hemoglobin may be identified in even basophilic normobl asts 
because of the characteristi c muddy blue col or resulting from the mixture of 
basophilia and hemoglobin. 

Late erythroblasts (pol ychromatic normoblasts) are generally a larger cell 
than the normobl ast with a l ess pyknotic nucleus. The chromatin is in heavy 
strands and nucl eol i are not present. Th e cytoplasm is muddy blue because it 
is a mixture of basophilia and hemoglobin. Often in bone marrow fil ms late 
erythroblasts and normoblasts have ragged edges of cytopl asm . 

Early erythrobl asts (basophilic normoblasts are distinguished by deeply 
basophilic cytopl asm. Thes e cells are easy to identify because of intense 
blue cytoplasm and because the nucleus stains l ighter than the cytoplasm. 
Usually there is beginning hemoglobi n formation around the nucleus . This i s 
usually seen as muddy blue around the nucl eus . The chromatin is in fine strands 
l ike a net but shows some cl umping . Two to six nucleoli are present and those 
are irregular in shape and stain darker than the remainder of the nucleus. Often 
early erythroblasts and megaloblasts have a sa l mon-colored spot in the cytoplasm 
which should not be confused with hemoglobin. This spot is specific for these 
two cells . 

Megaloblast s {pronormoblasts) are the same as early erythroblasts except 
the chromatin is perfectly homogeneous without any clumping. However, t he 
chromatin is still heavier than that of myel oblasts and monoblasts and the cyto­
plasm is much more basophilic. 

Size of cells of the erythrocytic series is of much more importance in 
determining the age of the cell s than it is in any other cel l series. 
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KEY ·.-,oRDS AND ABBREVIATIONS 

~U.f = Small unstained cells , usually lymphocytes . 

~UC= Large unstained cells , usuall~ blasts and atypical lymphocytes • 

. :_&derately Stained Perox ± (&lls = Usually mature neutrophils . 

fil~hly Stained Perox ~Cells= Usually young neutrophils. 

Intensely Stained Perox + C~ = Usually eosinophils 

J = l,lono Perox ; monocytes that stain in the peroxidase channel because 

t~ey have peroxidase granules . 

L~ = Signifies a low neutrophil population . There is not enough cells 

t o determL~e a r eliabl e peak for the neutrophil distribution . The trac ­

kL~2 thr eshol ds will tend to oscillate in resnonse to str ay particulate 

oatter pr~se~t present L~ the sample , 

:,oise = Electronic s i gnal s having insuff ic ie:1.t voltage to cross the 

scatter l ow or absorption low thresholds , 
L?Z = An alert to indicate that the tracking thresholds have automatical-
ly set to a level l ess than or equal to the fixed absorbance low thresh-

old , 
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RENAL TRANSPLANTS 

Kountz et al. described in detail elec t r on ·micros c opical changes in 
transpia~ted kidneys . (5) They came ~o the c onclus ion that the de s truc ­
tion of homotransplants is an ischaemic process brought about by damage 
of small bl ood vessels by lymphoid cells followed by blockage of the in­
tertubular spaces by a variet y of l ymphoid cells, red cells and endothe­
lial ce l ls . They observed between 24 and 72 hours after transplantation 
-that ir.rmatur e nl a sma cells entered into close juxtaposi tion wi th the en­
dothelial cells of small intertubular vessel s;and at scattered points 
there was dissolution of the adjacent cell membr anes with establishment 
of cytoplasmic continuity between the cells. The endothelial cells· then 

separated and ext ravasation of red cells ·was f ollowed by both intra-
·and extr a-vascular accumulations of plasma c ells a..~d l ymphocyi"Bs . At t he 
same time as the vascular damage occurred,, there was progressive decrease 
i n r enal blood f l ow to t he point of oliguria; tubular necrosis commence-
ed and was followed by destruction of larger blood vessels and hemorrhage . 

Porter et al . s tudied the cellular response of dogs to k i dney homo­
tra~splantation, u s ing tritiated thymidine and tritiated adenosine la­
belling, with combined autoradiography and electron microscopy. Forty­
eight hou:r;-s_ after transplant<;1t~onJ ho_st cells_ c quld be s een marginating 
the peritubular capillaries. In t he lymphoid t i ssues of the host , by J 

. . . 
days many of the cells were in mitosi s and there was ar1 ·accumulation of 
pyroninophilic cells around the post-capillary venules of the lymph node s 
and the splenic arterioles . Seventy- two hours after transplantation the 
peritubular capillar i es in the k i dney were beginning to disintegrate, r e ­
l easing red cells aDd lymphoid cells into the renal inter s titium ; this 
was a ccompanied by damage t o adjacent tubules . Lymphocytes drained from 

the thoracic duct on the day of transplantation were 10belled an~ very 
few were found to enter the kidney . However, labelled cells were found 
when the same experiment was repeated 4 days after transpla~tation. Al­
so , the labelling of splenic lymphoid cells by intra - a r terial i njec t ion 
of tritiated thymidine resulted in some labelled cells being found in the 
kidney when the l abel was introduced after transplantation , but none if 

the l abel was introduced into the spleen before renal transplanta tion . 
Most of the infiltrating c ells in the kidney had a pyronin-positive cy­
toplasm resembling the c el ls found prolifera t ing in the lymph nodes and 



spleen. There are three morphological types of cells small lymphocytes, 
1arge monocytic cells with free ribosomes, and a small number of mature 
plasma cells with organized ribosomes on a wavy endoplasmic reticulum. 
It was postulated that, following antigenic stimulatim'l by a kidney 
transplant, certairi lymphoid cells C:irculating in the blood enter the 
lymphoid tissues a.n.d transform into proliferating large py-.coninophilic 
cells . The progeny of these cells later leave the lymphoid tissue and , 
circulati.,g blood, enter the transplant where they lodge in the peri­
tublar capillaries and by damaging the· walls of these · vessels brihg a­
bout the ischaemic destruction of the proximal tubules and functional 
arrest of the transplant . Breach of the capillary walls permits entry 
of large lymphocytes and monocytes into the graft. The possibility 
that, following their liberation, the cells mount a local immunological 

attack on the renal tubular cells could not be excluded. 
Williams states ( 2 ) that recent studies have suggested that kidney 

transplants may release a..n. inappropriate amount of erythropoietin, pre­
sumably in response to intrarenal vascular obstruction by inflan1matory 
cells . The appearance of nucleated red cells and reticulocyted in cir­
culating blood. a..l'ld a..n. increase in erythropoieti.l'l titer have been recog­
nized as useful signs of impending rejection of the transplant . In a 
few patients, this excessive release of erythropoietin has led to se­
vere pol~cythemia necessitating repeated phlebotomies. 
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MYELOPEROXIDASE DEFICIENCY 

Normal neutrophils contain the lysosomal enzyme myeloper oxidase 

in amounts that may approximate 5% of their dry weight . F irst detect­
ed in pus over a century ago, myeloperox~dase has since been purifi-
ed and extensively studied; however , its metabolic functions a r e in­
completely defined . The enzyme may protect neutrophils from negative 
effects of hydrogen peroxide, may participate in the oxidative cata­
bolism of uric acid , and may inactivate Gertain bacterial toxins . Al­
so by participating in the oxidation of r educed triphosphopyridine nu­
cleotide , it has been suggested as a regul ator of the hexose monophos­

nhate shunt stimulation that foll ows particle ingestion by neutrophils. 
Finally , substanti al evidence suggests that myeloperoxidase partici­

pates in t he antibacteri a l activiti es of the neutrophils . Myeloper o-. 
xidases i s located exclusively in the primary granul es of the granulo -

cytes. 
Only about a dozen cases of this phenomenon have been reported , Of 

the investigators reporting , there seems to be a consensus, based on 
the avail able data, that although myeloperoxidase may be the major de ­
terminm1t of candidacidal activity in the hturraJ1 neutrophil the ability 
of s ome patients to escape significant bacterial infections for some 
periods of time indicate s the presence of alternative bactericidal me­
chanisms effective in the absence of myel operoxi dase. (J) Leherer, and 
Cline r eports(J) that their patient ' s neutrophils failed to kill the 

strain of C. albicans recovered from his l ·esions , a s well as other Can­
dida species , but the myeloperoxi dase deficient cells k i lled s . aur eus 
502.A and Serratia marcescens . Although this was achieved at subnormal 
rates , killing of the ingested bacteria eventuall y approached completion , 
They suggest that myel operoxidase may serve an ancillary role in intra­
cellular bactericidal events in the human neutrophil . 

The morphological , b i ochemical , and functional studies of the pub­
l ished investigators seem to confirm t he genetic nature of the defect 

and clarify its mode of transmission . ( 4 ) Genetic studies indicated a~ 

autosomal recessive inheritance of the defect . Some patients who exhi­
bited the homozygous characteristic of the enzyme defic i ency appeared 
to be healthy . <2) Partial defects wer e present in the r elatives of 

these patients but fung i cidal activity of their leukocytes was normal . 
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Patient : ~ (Y}. ; age __ Lf-~3-
Coulter 

i"IEC 

Counts 
(4.8-10. 8 X 103) 

M sex ____ _ 

L/-, OD 

There is an increase in the 
"no i se" area which scatters 
diagonall y a·t l east to the 
middle center box. The mar­
ked increase in LUC ' s and the 
normal percentage of SUC ' s 
form ·a single population , 
par t of which crosses the 
absorption low threshold . 
The morph diff r eveals t hat 

the increased LUC ' s are pro­
bably neuts that have nope­

rox + granules -since there 

is a decrease in moder ately 

staining perox ~ cell s , 

RBC 
Hg3 

HCT 

6 (4 . 6-6 . 2 X 10 ) 
(14-18 gm%) M (12-16 gm~i) F • / /. tf 
(42- 52%) M (37- 47) F 3~,q 

Manual Differential 

Seg 

Bands 
Meta 
Myel 
Promyel 
Lymphs 

(41 . 2-86 . 7%) 
(0- 3%) 
( 0-13) 

(0%) 
(0%) 
(8.4-4; . 6%) 

Atypical Lymphs (0%) 
Abnormal · Lymphs (0%) 
Mcnocytes (1 , 5-11%) / I 
Eos inophiis (0-3%) 2> 

• !3asophils ( 0-1%) / 
Blast s (0%) 
liucleated Red Cells (0%) 

Hemalog "D" Differential 
High Peroxidase ( ~ J . 3 ) 

- - ~- ·-~- Neutrophils ( 46",5-82%) 

_ _ ;·_7_'-/-_Lymphs (6-42. 5%) 

__ 5 _ _ . _4_..:..Monocytes (0 .6-11.1%) 
__ ;;:2.._._3 __ Eosinophils (0-6 . J%) 

__ ..:..O- -_~ __ Basophils (0- 1 . 3,q 
_ _....;;lc....=~~-=4_Large Unstained Cell s (O - J , 5%) 

I , I Remainder (-6 .o - +4. 4%) 
- -~-'---

low Rd-~ -FI Oj 
,_ 

1 

I I 
l 



p,IAGNOSIS : 

Patient : age---'-7_::;;3:;____ 

Counts 

·F sex. _ __ _ 

- .J 

There is an increa se i n the 
"noi se" area . 'rhe markedly 
i ncrea.sed LUC ' s and t he nor­

mal percentage of SUC ' s form 
a single population , most of 
which touch the left side of 
the abS)rption low threshold . 
There i s a marked decrease in 
moderately staining perox + 

cells. Comparison with the 

morph diff reveals a decrease 
··in the peroxidase + granules 
in the neuts . 

Coulter 
'.:fBC J (4 .8-10 . 8 X 10) 7.0 
R-:)fl 

U..,U ( 4 • 6-6 • 2 X 10 6) Ij. Q 0 
ligB 

HCT· 

( 14-18 gm%) M ( 12- 16 gm%) F • ) I, X 
(li-2-52%) · r.1 {J?- 47) F °?)C,. "15 

r,ia.riuai' Dii.feren tial 

Seg ( 41 . 2- 86 . 7%) 
Eands 

Meta 
~Iyel 

(0-3%) 
( 07; ) 

(0%) 
Promyel (0%) 
Ly~phs (8 .4-4J . 6% ) 
Atypical Lymphs (0%) 
~- ( r.f) ,._ onormal • Ly;nph s o,~ 

IC/ 

i,ionocytes (1 .5- 11%) I/. 
Eosinophils (0-3%) -
~asophils (0-1%) 
Blasts ( 0%) 

nucleated Reel Cells (0%) 

' -I ... 

-----

Hemalog "D" Differential 
Kigh Peroxidase ( <:::: J. J) 

Neutrophils 

/ f; . / Lymphs (6-42 . 5%) 

~ ,, 
;,- ' I , 'l'' r 

, ::.._._7_ (,,_ • ....;7-..:M on o c y-t es ( O , 6-11 . 1 % ) 

__ Q.;:.._._3_Eosinophils (0-6 . J% ) 

___ O_._s-__ Basophils (0 -1 . J%) 
__ t~~_R_-~7_Lar ge ' Unstained Cells (0-J . 5%) 

' - 0, 7 Remainder ( - 6 . O - +4 . 4% ) 

Lo uJ ~-/--e__ 



Patient : }). R. ; age ___ _ 
F sex. ___ _ 

Coulter Counts 
·\·:EC (4.8- 10 . 8 x 10)) 
. 6 t.j.., 3 / 

An i~crease in LUC ' s and a 

normal perce~tage of sue ' s \I 

form a sL'1gle , part of which I I' 
extends across the abs~rption \I I I\ 

iow threshold , Comparison \ 1\1 

with the morph diff r eveals \\ \\i 
a decrease L~ the peroxidase.or 

graJmles in the neuts • 

... 

R?,C (4. 6-6 . 2 X 10 ) 
(14-18 g.rn%) M (12-16 gm7;) F 

Hg3 
f.CT •. (42-52%) U (37- 47 ) F 3&. I 

Manual Differential 

Seg (41 . 2- 86 .7%) _ _..;,~- ,:,;,_.,,-")_ 

Bands 

Meta 

Myel ( 0%) 

Promyel ( 0%) 

Lymphs (8 . 4- 4J.6%) 

Atypical Lymphs (0%) 

Abnor~al· Lymphs (0%) 

Nonocytes (1 . 5-11%) 
't;' • ... osinophils (0-3%) 

(0-1%) ~aso.>hils 

'Blasts ( a%) 

-

i;ucleated Red Cells ( 0%) 
./. 

,.. 

'-I-

Hemalog 11D" Differential 

__ • / _ • .J,...1- _ Kigh Peroxidase ( L 3 . 3) 

l q. D Neutrophils (46.5-82%) 
- -

3 7. 4 Ly:nphs 

___ fo_,,_]_ r.:onocytes (0.6-11 ,1%) 

/. :2-, Eosinophils (o-6 . }%) 

--'Q~•-q_ __ Basophils (0-1 . )%) 
L/. .2 . ;L Large Unstained Cells ( 0-3. 5%) 

-1. .. 6 Re8aind~r (-6 . 0 - +4. 4%) 

lo v.i RA-f-c.-- FI ctj 
Low H,fo-.! 1 r.(qse- F/Qj 
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Patient : D. O. sex ----

There is an increase in . t h e 

"noise " area a11d an incr ease 

in t he LUC ' s . There is only 

a slight decrease in the mod- I \I 
erately staining perox + 1 

cells, but it is felt that 

part of the neut population 

i s in the LUC area . There 

Coulte r 

WBC 

Counts 
(4.8-10.8 X 103) z. / 
(4.6-6 . 2 X 106 ) ~ .c;g 

i s an increase of intensely 

staining perox + cells since 

eos are not affected by the 

MPX deficiency anomaly. The 

morph diff does n ot explai n 

the increase in the highly 

staining perox + area . Thi s 

is also veri1ied by manual 

MPX s t ainh1g , 

RBC 

HgB (14 -:-18· gm;_& ) M (~2-16 gm%) F 

( 42-52%) rii ( 37-47) F d-..9 HCT·. 

... 
Manual Differenti a l 

Seg 

Bands 

Meta 

Myel 

5} (41. 2-86.?%) __ _ 

(O-J%) & 
( o,~ ) 

(0%) 

Promye l ( 0%) 

Lymphs (8 . 4-L~J . 6%) 

Atypical L ymphs ( 0%) 

Abnormal · Ly;nphs ( 0%) 

Monocyt e s (1 , 5-11%) 
Eosinouhils ( 0-J% ) . ~ 

l 
I I 

Hemalog "D" Differentia l 

l-[igh Peroxidase ( L J . J) 

Neutrophil s · (46 .5-82%) 

;J__/. / Lymphs (6-42 ,5%) 

q,9 
_____ Monocytes (0.6-11,1%) 

- _!3asophils (0-1%) 3 
--~/~J.,_ r~9~Eosinophils (0-6 . J%) 
___ /_._~_Basophils (0-1 , 3%) 
__ ..... /1 ...... J_., __ /_Large Unstained Cells ( O-J.5%) 

3 .. q Remainder (-6 . o - +4 . L~%) 

·Blasts ( 07~) 

J,- 1 
/ -

Nucleated Red Cells ( 0%) 
----1-, - ,.. • l.. 

'f' - I ,, 
J /. /1u..i.vL 

~ ~ -
~ t._L,/ 1_ 

-----
--!,,,l', -5 /)"M..-c/ 
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Patient : /< " JJ. I 

age_ /_C/.,___ 

Coulter 

'iiBC 

RBC 

Counts 
(4,8-10. 8 X 103.) 

6 (4.6-6 . 2 X 10 ) 

sex __ F_. __ 

The increase in LUC ' s & nor­
mal percentage of SUC ' s form 

a single population, par t of 
which extends across the ab­
sorption low threshol d , De­
creased moderately s taining 

I I I 

l1 ; 
perox + cells as compared to II 
the morph diff indicates lack I II \ 
of per oxidase positive gran­
ules. This was confirmed by 

111

ll l 
I \I I 

the manual neroxidase stain . 
I I\ l 
11 I 
l • I 

111
1
1 

, 11 I 
I I I 

HgB_ (14- 18 gm%) 111 (12-16 gm%) F 

HCT ( 42-52%) f11 ( 3?°- 47) F ·'f 3 • 1 

t,lanual Differential 

Seg 

Bands 

( 41 . 2- 86 . 7%) 
(0- 3%) 

Meta ( 0%) 

tiyel ( 0%) 

Promyel ( 0%) 
Lymphs (8 . 4-43 . 6%) 

AtYPical Lymphs (0%) 
Abnormal -Lymph s (0%) 
:,~o~ocytes (1 ♦ 5- 11%) 

EosL~ophils ( 0- 3%) 
~asophils (0-1%) 

Blasts (of,) 
}' 1Ucleated :rted Cells ( 0%) 

If 

~ ~ __,a-~,zcV ~ 
~., ~~~j~~ 
Jto.. ~ !rnP-v;: .z._., ~e-u.r: 
r'.>?t~ . ./-v~ ~..vn~ /6.,,-t,./ 

~ c;f'_=U,.v~ 

Hema.log "D" Differential 

__ ;;2.._ ._7:...- }[i~h Peroxida se ( ,.,,,_ 3 . 3) 

_ 3...;;.._7_._1!-- Neutrophil s (46 . 5-82%) 

3 3. ~ Lymphs ( 6-42 . 5%) 

---==3~- ~/_Monocytes (0 .6-11 . 1%) 
__ ;;2._ .,_:;i_, __ E.osinophils (0-6 , 3% ) 

__ 0=-~_.5 __ Basophils (0-1 , 3% ) 
_ _ -;;l..::,_/o_. ~7_Large Unstained Cells (0-3 , 5~) 

-~----=cJ_ . ....:;i~R. emainder (-6. O - +4 . 4%) 
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EOSINOPHILIA 

Eosinophilia may accompany a great variety of disorders . Predil.ection 

for eosinophilic response is pronounced for most parasitic, allergic, 

a,nd dermatologic disorders . The presence of eosinophilia is character­

istic of a broad, group of disorders which are considered part of a hy­

pereosinophilic synq.rome. Eosinophilia regularly accompa.Y1ies a few 

~ther disorders such as eosin.ophilic gastroenteritis , Hodgkin ' s dis­

ease, hyperleukocytosis with eosinoph.ilia in children, and familial 

eosinophilia . ( 2 ) In the remainder of the disorders in which eosinophi­

lia is observed, it-· .is rather erratic in its appearance, but the ex­

tent to which it may . occur frequently is quite marked. The extent of 

the eosinophilia in patients with parasitic infestation is extremely va­

riable, but it seems well related to the presence of' active infection. 

The eo sinophil count increases follov1ing re infestation with the sa.rne pa­

rasite, recrudescence after incomplete treatment, or reactivation of la-

tent larvae. The extent of the eosinophilia in parasitic infections de-

pends upon the nature of the organism , resistance of the host, and ex-

t ent and location of infection. The eos.inophilia generally is mild and 

will continue as long as there is exposure to the orga..nism or its active 

products. Tropical eosinophil_~a is characterized by a rather profound 

eosinophilic leukoc.ytosis m patients with whaezing and fleeting pulmo~ 

nary i..Ylfil trates . For many years the etiology of this disorder was ob-

scure , but recently certain zoonotic filarids have been isolated which 

are thought to produce the disease. 

Most chronic allergic disorders such as asthma, allergic rhinitis, 

chronic urticaria, and angioneurotic edema are characterized by mild, 

persistent eosinophilia despite rather pro.found tissue involvement. Mo­

derate to marked eosinophilia is ex-perienced with drug reactions, and a 

great variety of destructive dermalogic lesions. Tumors undergoing cen- I 
tra1 necrosis, metastasizing to serosal surfaces, or located on epi the- • 

lial surfaces are likely to be associated with moderate eosinophilia . A 

disorder known as allergic granulomatosis is characterized by weight loss, 

fever, anemia, eosinophilia, and death . 

Differentiation of the disorders in the hypereosinophilic syndrome 



r 

3ff 

from eosinophilic l eukemi a i s most difficult . The f eatures of 43 pa -
• • • • 1 k • h b • d ( 2 ) Th h t tients with eos1.noph1.l1.c eu em1.a ave een reviewe . e c .arac er-

istic symptoms were those of progressive heart f'ailure , respiratory dis­
tress , central nervous system manifestations, and fever . • Most patients 
had hepatosplenomegaly and marked eosinophilia with leukocytosis , and a 
marked shift to the left in the eosinophilic series. Many of the patients 

had normoblastemia . 
patients died within 
most closely related 

' polyarteritis riodosa 

Therapy was uniformly unsuccessful , and most of the 
the year of the onset . Eosinophilic leukemia is 
to Loeffler' s endocar ditis , but some patients with 
have very similar signs and symptoms . The common 

denominator of all ~hese illnesses appears to be some type of vascular re­
action a ssociated with eosi.YJ.ophilia which suggests it is of an allergic 
nature . Severe eosinophilia , splenomegaly , and lymphadenopathy in sev­
eral members of the same family have been described as familial eosino­
philia.(Z) The symptoms have been mild. There is recent evidence that 

visceral larva migra.ris is the cause of this disorder with several memb-
ers of the family being infected from a common environmental source. 
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A very typical eosi~o­
philia . Notice the ball 
of eosinophils in the 
extreme left middle box 
showing a very large a ­
mount of Lntense per- I 
ox pos staining cells . 
Shape of the rest of 1 

the-x-y display is ra- \ 
ther normal except for 
a few more slie:htlv 

staining perox pos 
cells in the center box 
t han usual . 

. E ,1 Patient : . .. ri. age 7 / • ; se x---'-/i ___ V! __ 

Coulter Counts 
;·[3C (4 .8-10 .8 X 10)) '2~.l 
RBC (4 , 6-6 , 2 X 106 ) '-I-. 04 

Hg3 (14-18 gmdl) .1./0 

ECT· (42-52%) M 

Manual Differential 

Seg ( 41. 2- 86. 7%) 
3a.--ids ; (0- 3%) 
t,~eta ( O~;) 
Myel ( 0%) 
Promyel (0%) 
Ly,:rphs ( 8 . 4-4J . 6J~) 
~ty-pical Lymphs ( 0% ) 
Abnormal -Lymphs (0%) 
~onocytes (1 . 5-11%) 

Eo~inophils (O-J%) 

fli (12-16 gmf;) F [d-• 9 
(37-47) F a7p 9. 

, / Hemalog "D" Differential 

Lf ... 3 }µgh Peroxidase ( .::::. 3 , 3) 
---'---

;;)_o 7 ,J1u 3 i 7 ( , 
I c£., 7Jd1 

Neutrophils 

0 
0 
0 
I I 
0 
0 
a 

0 

/0, 3 Lymphs 

..._~-1/ Monocytes (0 . 6-11 . 1%) 
4q ·£ Eosinophils (0-6 . J j~) 

(2, b Basoohils ( 0-1 , 3%) 

..39, I 

· ~asophils (0-1%) 
Blasts ( 0%) 

Nucleat ed Red Cells 
0 ~. D Large Unstained Cells (0-J , 5~) 

(0%) 0 - O. 1 Rema inder (-6 . 0 - +4. 4%) 
/ 

s ' /. 
... 

l 
I 
11 

11 
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LEUKSMOID REACTIONS 

Leukemoid r eactions refer to abnormal ities of the white ce],ls that 

simulate leukemia . The n umber of cases that fall into this category de ­

crease with the e~erience of the observer , but even the most experienc­

ed hematologist has at one t i me or another made an erroneous diagnosis 

of leukemia . So lonk as there is doubt as to the corr ect d i agnosis , the 

term leukemia should not be mentioned to the patient or to the relati ve . 

rhe peripheral blood· picture may shov-1 a gross i ncrease in either the lym­

:phocyt ic, monocyt i c , or myeloid series of cells , possibly with i mmature 

~ells of the parti cul2r series a.~d even nucleated red cells present . ~he 

proliferation occurs in a regulateu fashion i n response to a kno·,"n sti­

mulus , 

In general , the term, " leukemoid reaction" is used to describe an 

elevation of the total white blood count, with or wi thout the presence 

of immature cells . Bacterial infections such as sepsis a.:.'1.d subacute bac­

terial endocarditis , h emolys i s , adrenal h~erplasia and corticosteroid 

drugs , which sti mul ate granulocytic responses must be differentiated 

from CGL a,,11.d AGL . The ter m "leu}rncytosis" should more properly be used 

to describe these non- leukemic reacti ons with high total wh i te counts 

and no immature forms . 

Not infrequently , l ymphocytic hyperplasi a or a "lymphocytosis" is 

stimulated by various v i ral ir1fecti ons, ( espec i ally the enanthems i n 

Children) , tuberculosi s , thyrotoxi cos i s, serum sick."1.ess or drugs such as 

thyroid extract and diphenylhydantoin. In ,nost of these inst2..."1ces , the 

Clinica l condition is apparent . In addition , the bo:r1e marrow· usual ly shows 

a gr a,,viulocy t i c response i n contrast to the peripheral lymphocytosis . 

A monocytosis may rarely ::; i mulate l eukemia i n tuberculosis, proto­

zoa1 , rickettsial and rarely , Listerella infection s in humans . A mono­

c:ytosis i s n ot infrequently evidence of relapse in Hoclglcin ' s disease . 
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In i.l'ldividuals with agranulocytosis, the presence of infection or other 

granulooyte stimulating factors may cause a monocytic response. 
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age _ __ _ Patient : L.T­
Coul ter Counts 

(1L 8 -1 0 . 8 X 103) -
\113C 

sex M 

I 

1.rhere is a l arge amount of • j I 
activity in the "noise" area . 1 I 

The ~UC ' s appear to be high- I j 

e r than 5 . 2% indicated on the \ j 

H. D. print- out , but t h e r e - I I 
sul ts c0rrelates very well ~ 1 

with the manual count . ~~here} ] \ 

is a larg e a'Tlount of modera- I 1 • 

tely staining perox ·t- cells . I I 

The increase of highly stain- I Ill 
ing perox ❖ cells , which ar e I I 

I 11 very high in scatter , L~di­

cates a neutrophilia reaction 
I 'I I ,, I 

I l1 

I I 

I I 

' 
RBC 

HgB_ 

HCT· 

6 ( 4, . 6- 6 , 2 X 10 ) :2_, . Q:L, 
\I I ~11 (14-18 gm%) f!1 (12- 16 gm}~) F 
~1t111 ( 42- 52%) M (37-47 ) F . 31 • 0 
r 11f t 

]j1~1 
r,1anual Di f f erential 

Seg 

Bands ( 0 - 3%) 
Meta ( 0%) 

Myel ( 0%) 

Promyel (0%) 
Lymphs (8 . 4- 4J . 6%) 
Atypical Lymphs (0% ) 
Abnormal· Ly:nphs (0%) 
Monocytes (1 . 5-11%) 
E~sinophils (0- 3%) 
~asophils (0- 1%) 
Blasts ( 0%) 

.._s-

le 

Nucleated Red Cell s (0%) _L 
, 

Hemal og "D" Di°fferential 

}[igh Peroxidase ( ~ 3 . 3) 

Neutr ophils (46 . 5- 82o/;) 

$ . ;).._ Lymph s (6- 42 . 5%) 

i 

I I 1 ?- "' ___ • __ t/lonocytes ( O, 6~11 . 1%) 

1

1

1!~1 
I I I 

rn ij1 
I Ii 
1di 
11 I I~ 

111 

I 
I 
l 

_ ___,Q'-L.-~...,_/_ E_osinophils ( 0 - 6 . 3%) 
_____ Basophils (0-1 . J%) 
_ _ ...::o::;_._4-.!..-.._L.arge Unstaine d Cel ls ( 0 - 3 , 5%) , 

_ -_ 4_·._E __ Remainde r ( - 6 . 0 - +4. 4%) , I 
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I 
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I 
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I Ji I 
I I I 


