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T HE PURPOSE of this report is to describe two well-known clinical

conditions which have not been associated specifically with the myelo-

proliferative syndromes. A recent clinical and patient-record review in this

hospital discovered an apparent increase in diabetes mellitus and one example

of scieroderma associated with this group of blood abnormalities. Although

the patient number admittedly is not very large and only a single instance of

scieroderma was recognized, these combinations are of special interest be-

cause they suggest certain humoral and metabolic factors which may be

related to and correlated with the pathogenesis of these blood dyscrasias. The

observations which follow are presented not as experimental or statistical

data but rather in the form of suppositions perhaps relevant to the varied

features of the myeloproliferative disorders. A total of 66 cases were classified

under the category of myeloproliferative syndromes and a summary of the

individual diagnoses is given in table 1.

Diabetes Mellitus and the Myeloproliferative Syndromes

There were 11 patients out of a total of 66, 16.7 per cent, who had some

evidence of abnormal carbohydrate metabolism. Although this may represent

an actual increase in clinically manifest or latent diabetes, the values do not

have statistical significance mainly because the incidence of diabetes mellitus,

in this particular hospital population, is not known at the present time. It may

only be suggested, therefore, that the incidence appears to be greater than

that for the general population.1’2 Six patients with chronic granulocytic

leukemia, two with polycythemia vera and one with agnogenic myeloid meta-

plasia had overt diabetes mellitus with fasting hyperglycemia and glycosuria.

Two other patients with myeloid metaplasia had only intermittent, occasional

glycosuria but showed marked postprandial hyperglycemia after a high carbo-

hydrate meal.

The observed abnormal carbohydrate metabolism may be a fortuitous occur-

rence in this relatively small number of patients or merely may be an expres-

sion of the increased metabolic activity which is present in leukemia and

related disorders.3’4 On the other hand, there are several reasons why it may

reflect yet another coexistent systemic metabolic or specific cellular enzyme

disturbance in addition to those already described in these blood dyscrasias.

Hyperuricemia commonly accompanies such hematologic abnormalities5 and

mirrors increased nucleoprotein and nucleic acid turnover. In addition, on a

From the Department of Medicine, Veterans Adminirtration Hos-pital, and the University
of Miami School of Medicine, Coral Gables, Fla.

Submitted Oct. 17, 1961; accepted for publication Dec. 15, 1961.

615

BLOOD, Vot.. 19, No. 5 (MAY), 1962

D
ow

nloaded from
 http://ashpublications.org/blood/article-pdf/19/5/615/570632/615.pdf by guest on 19 M

ay 2023

https://crossmark.crossref.org/dialog/?doi=10.1182/blood.V19.5.615.615&domain=pdf&date_stamp=1962-05-01
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Table 1.-Myeloproliferative Syndromes Observed from 1955-1961 #{176}

Diagnosis Age range (years) Number

Acute granulocytic leukemia 20-78 21

Chronic granulocytic leukemia 30-79 18

Polycythemia vera 34-73 12
Agnogenic mycloid nietaplasia with

niyelofihrosis 59-70 12

Essential hemorrhagic thrombocythemia 64, 68 2

Erythremic myelosis 79 1
Total 66

“All patients were male except one femak’ with polycythemia vera and the patient with

erythremic niyelosis.

cellular level, the alkaline phosphatase content of peripheral bloc� poly-

morphonuclear leukocytes is abnormal#{176} so that in chronic granulocyfic leu-

kemia it is generally decreased or absent, and in polycythemia vera and mye-

bid metaplasia it is usually elevated. It should be mentioned in this regard

that elevations of another enzyme, erythrocyte glucose-6-phosphate dehydro-

genase, has been observed in patients with thyrotoxicosis,7 a nonhematologic

hypermetabolic disorder, which may he associated with hyperglycemia and

abnormal glucose tolerance curves. This further suggests a relationship be-

tween general body and hematopoictic tissue metabolism.

In four instances of chronic granulocytic leukemia, the initial symptom

which brought the patient to the physician was failing vision. Because leu-

kemic infiltration of the optic fundus commonly occurs in this type of leukemia,

another basis for this abnormality often is not considered in spite of the fact

that these lesions may not be distinguished from those of diabetic retinopathy

solely by observation. It is quite possible that greater attention to both the

fasting and postprandial blood sugar levels may discover an increasing num-

ber of patients in this category with deranged carbohydrate metabolism as

an integral part of their primary hematologic disease. In this regard it is

pertinent that a study of the periodic acid-Schiff (PAS) reaction of granulo-

cytes in patients with diabetes mellitus and blood disorders showed that 6

of 10 patients with polycythemia vera had a PAS pattern found in diabetes

mellitus. Overt diabetes mellitus was present in one patient and in the re-

maining five diabetes eventually was discovered.8

It is perhaps also relevant that the metabolic irregularity was noted only in

pclycythemia vera, myeloid metaplasia, and chronic granulocytic leukemia

and not in the other diseases comprising the group. This observation may re-

flect a closer relationship between these members which have a longer clini-

cal duration and which are less rapidly progressive. Finally, it is of singular

interest that an increased incidence of diabetes mellitus has been detected in

patients with endometrial carcinoma,9 suggesting that apparent clinical

diabetes mellitus, in certain patients, may mirror the diffuse histochemical

changes which develop in potentially malignant and malignant disease states.

Myeloid Metaplasia, Myelo fibrosis and Scieroderma

Scleroderma is a generalized disease of various body organs resulting in

diffuse proliferation of connective tissue and sclerosis of the collagenous
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THE MYELOPROLIFERATIVE SYNDROMES 617

bundles composing this tissue.1#{176}It is more common in females and generally

has its onset before the age of 50.’� The unusual development of scleroderma

in a patient with myeloid metaplasia and myelofibrosis suggested that perhaps

fibroplastic proliferation, considered to be an integral part of the myelopro-

liferative syndromes,12 may be limited not only to the reticuloendothelial,

blood forming, and parenchymal organs, but may occur in other areas where

connective tissue is present. A recent review of 63 cases of idiopathic myelo-

fibrosis confirmed that diffuse fibrosis of varying degrees was present in all

organs and body structures.i3

This concept is illustrated, in part, by the present 66 year old white male

patient with myelofibrosis and myeloid metaplasia of three years’ duration.

He developed tightness of the skin around the mouth and small joints of the

hand unaccompanied, however, by signs of cardiovascular, gastrointestinal

or renal disease. There was, on palpation, decreased resiliency of the skin

but no evidence of arthropathy and no complaints of arthralgia were elicited.

A skin biopsy revealed changes compatible with the diagnosis of scleroderma.

A major, almost incapacitating, symptom during this period of observation had

been prolonged and persistent generalized pruritus. The striking features of

this particular case are that the sclerodermatous change was apparently

limited solely to the integument, occurred in a 66 year old male, was unasso-

ciated with the other signs present in the ordinary type of scleroderma, and

occurred several years following the onset of myelofibrosis, suggesting that

the fibrosis of the bone marrow and skin may have a common basis and may

be interrelated.

In trying to develop an integrated hypothesis it became apparent that two

other clinical entities, the carcinoid syndrome and urticaria pigmentosa, have

symptoms such as flushing of the skin, vasomotor instability, episodes of

tachycardia, and therapy resistent generalized pruritus, which also may he

present in patients with the myeloproliferative disorders. Furthermore, both

conditions have as an integral part of their problem extensive systemic fibrous

tissue proliferation’41#{176} The specific feature of the carcinoid syndrome is a

marked increase in serotonin and its metabolites, and in urticaria pigmentosa

the most significant observation is the prominent tissue mast cell infiltration

of the skin.

As an extension of this thesis it may be appropriate to suggest that the

tissue mast cell, whose primary function remains unknown, may account for

some of the microscopic and clinical manifestations of the myeloproliferative

disorders for the following reasons. The mast cell is a connective tissue cell20’2’

found in 70 per cent of normal bone marrows22 and which, under neoplastic

conditions, may contain excess serotonin.23’24 In addition, recent observations

suggest that the mast cell may be intimately involved in the connective tissue

changes which occur in certain of the collagen diseases.25 Also, urticaria pig-

mentosa and polycythemia vera have occurred simultaneously2n and marked

mast cell proliferation has been recognized in a patient with erythremic

myelosis.27 In addition, the mast cells of urticuria pigmentosa may proliferate

into the peripheral blood, at which time the disease simulates a leukemic

process.28 Finally, the experimental injection of serotonin creatine sulfate

into the dermis of rats resulted in collagenous and fibrous tissue proliferation.
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618 BRODY AND RODRIGUEZ

Table 2.-Excretion of 5-Hydroxyindoleacetic Acid Per 24 Hours

Diagnosis Val ue (m g.)

Polycythemia vera 8.0

Polycythemia vera 3.3

Polycythenlia vera 8.5

Polycythenlia vera 26.2
NIyelofibrosis 2.0

Myelofibrosis#{176} 6.0

Myelofibrosis 2.5

Myelofibrosis 11.0

Essential hemorrhagic thrombocythemia 6.0

Acute granulocytic leukemia 5.4

Acute granulocytic leukemia 10.0

a Patient with scleroderma-like skin changes.

However, skin away from the area of injection was normal and fibrosis of the

visceral organs was not noted,2� suggesting that this material was fixed in situ.

In view of the association of the mast cell with connective and bone marrow

tissues, both histogenetically and morphologically, and the association of sero-

tonin with the mast cell and tissue fibrosis, the amount of 5-hydroxyindole-

acetic acid ( 5-H1AA ) excreted in the urine over a 24 hour period was de-

termined in 11 patients of the present series. In three patients with poly-

cythemia vera, three with myelofibrosis ( including the patient with sciero-

derma-like skin changes ) , one with essential hemorrhagic thrombocythemia,

and one with acute granulocytic leukemia, the amounts were within the nor-

mal range of 2-9 mg. in a 24 hour period.30 However, one patient with

polycythemia vera excreted 26.5 mg. in 24 hours, one with myelofibrosis

excreted 11 mg. in 24 hours and one patient with acute granulocytic leukemia

excreted 10 mg. in 24 hours. These results are summarized in table 2. None

of the patients with the minimal or mild elevated excretory levels had diar-

rhea, hypertension or bronchospastic phenomena and no evidence of a

carcinoid tumor was found in the latter two cases at postmortem examination.

In addition, fruits such as bananas, and drugs such as chlorpromazine, were

not knowingly ingested during the urine collections.

As is often the situation, a hiatus exists between theory and fact so that

these results are, in essence, indeterminate and neither prove nor disprove the

hypothesis. However, failure to demonstrate increased levels of 5-HIAA in

an patients may be due, as was suggested by the experimental observations,

to the intramedullary and intradermal fixation of the serotonin without de-

tectable release of this material into the peripheral blood. In addition, a

serotonin metabolite other than 5-HIAA or a related compound may have

been present and remained undetected by the analytic methods employed.

It is also possible that concentrations of other substances contained by the

mast cell such as heparin and histamine,31 which have been implicated in the

growth of connective tissue when determined in similar patients, may be

abnormal. Finally, it is suggested that greater attention both clinically and

by microscopic examination to the skin of these patients may disclose a

greater incidence of unusual alterations than formerly was supposed.
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COMMENT

The myeloproliferative syndromes probably are a group of histogenetically

related blood dyscrasias whose manifestations may be protean.32 Their inter-

connection is emphasized by the fact that many times it is difficult to make

a differential diagnosis between myeloid metaplasia, granulocytic leukemia

and polycythemia vera. Leukocytosis with peripheral blood leukocyte im-

maturity, active bone marrow leukocyte proliferation, and bone marrow

fibrosis interspersed with foci of active erythropoiesis and myelopoiesis may

be found in all three diseases. However, the fundamental and primary stimuli

which produce the variability of clinical and morphologic expressions remain

undisclosed. It is possible that the origin and particular development of each

individual entity depend on subtle modifications of tissue growth determinants.

The unusual associations described suggest that such alterations may not be

limited to hematopoietic tissues but are actually widespread systemic abnor-

malities. It may be feasible, at a later date, to define the evolution of these

blood dyscrasias on the basis of specific biochemical and metabolic errors.

SUMMARY

1. A survey of 66 cases of the myeloproliferative syndromes revealed two

clinical conditions not associated specifically with this group of blood dys-

crasias.

2. Of particular interest were an apparent increased incidence of (liabete3

mellitus, and myeloflbrosis associated with scleroderma.

3. These combinations may reflect a biochemical or metabolic error which

may be present in some of these patients (such as increased 5-HIAA) and

which may be related to the course, progression, and symptomatology of these

disorders.

SUMMARIO IN INTERLINGUA

1. Un revista de 66 casos del syndromes myeloproliferative revelava duo

conditiones clinic que non habeva essite associate specificamente con iste

gruppo de dyscrasis del sanguine.

2. De interesse particular esseva le constatation de un apparente elevation

in le incidentia de diabete mellite e de myelofibrosis associate con scieroderma.

3. Iste combinationes possibilemente reflecte un error biochimic o metabolic

que pote esser presente in certes de iste patientes (p. e. augmento de acido

5-hydroxyindoloacetic) e que es possibilemente relationate con le curso, le

progression, e le symptomatologia de iste disordines.
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