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INTRODUCTION 

History: Bayer· in 1827 has been cN>di ted with the first 

descrip�ion recognizable of the disease complex now known 

as lupus erythema.tosus.(1) His descriptiotrincluded merely

the typical skin lesions. These were again described by 

Biett.in 1828.(2) Hebra in 1845 called further notice to

these findings, and the name "lupus ecy-t,hematodes• was 

applied to the disease by Cazenave in 1851.(5) Kaposi in

1872 is credited with the first description of the systemic 

effect.ii of the disease, and with the classification into 

discoid and disseminated form.s.(4) Osler:in the years between

1895 and 190} added funther:·desoriptions of the visceral 

manifestations. Libman and Sacks in 1924 .described the 

atypical verrucous endocarditis which is now known to be

associated with lupus-erythematosus.(5) The description

of the LE cell by Hargraves in 1948 has•probably been the 

chief stimulus to investigation of this disease. Klomperer•s 

concept of the collagen diseases, ineluding lupus ery.thematosus, 

published in 1950, has also stimulated interest. Numerous

other investigators have contributed, and medical literature 

is now replete with ar.tioles further contributing to our:' 

present knowledge of this intriguing disease. 

0-.efini tion 2f � Disease: Systemic lupus erythematosus is� 

a syndrane of great variability which includes oases of 



disease haVing a camnon pattern of clinical, laboratory, and, 

pathological findings. Presumably, the etiology and patho

genesi.s are also similar. In a typical case- one might- see 

intermittent..t� arthra.lgia, fatigue, pneumonitis, a 

1butterfly rash� Rayne.ud's phenorn&ffl)tl, ligh� sensitivity, 

weight loss, a false positive serology, hyperglobulinemia, 

leukopenia, proteinuria, and a positive test for LE cells. 

The course of the disease usually includes remissions and 

exacerbations, but is slowly progressive. The disease may 

be described in great detail, but its limits c�t yet be 

finally determined because of incomplete knowlege of its 

pathogenesis, interweaving with other.:·· disease entities in 

many reported cases, and failure of any of the many 

�.haracteristic findings in the disease to be present in all 

cases of the disease. Exact criteria for diagnosis cannot 

be presented. It is questionable, for instance, whether 

patients wi":t.h clinical symptam.s predominantly of rheumatoid 

arthritis but with positive LE tests should be said to have 

rheumatoid arthritis or lupus eI')tthematosus; or whether 

certain cases of hydralazine toxicity should be regarded 

as toxic reactions which resemble lupus only by coincidence; 

or whether lupus erythema.tosus is indeed present and has 

been caused by sane alteration of metabolism caused by the 

hydrala.zine; or even whether this represents a "subclinical1 

case of lupus erythematosus in which the hydralazine 
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poisoning has merely brought s3'Dlptans to a clinicall7 

recognizable level. Thus it is seen that a great deal_ 

remains to be determined regarding the ndefinition• of_ 

this disease. It is a clinical syndrane, defined only 

by the presence of certain characteristic features. These 

features will be further described in the :following pages. 

Frequency: !��will be impossible to state the incidence of 

systemic lupus erythema.tosus until exact criteria can be 

established for its diagnosis. About all that may prove 

helpful might· be a statement of tl"ends of the medical 

profession in making the diagnosis. It is stated that 

prior to 1936 this disease was very rarely reported. (7) 

Incidence at the ;6oo bed Los Angeles General Hospital 

has been repor.ted as follows: (8) 

1948-1949 (prior to use of the LE test) 11 cases 

1950-1951 (frequent use of hepa.rinized test) 44 cases 

1952-1953 (the same) ;5 cases 

1954-1955 (use of clotted test also) 54 cases. 

These figures are only one indication of the fact that the 

diagnosis has been applied not infrequently since advent of_ 

the LE cell test. Other reports, such as one on 100 cases 

of lupus seen at the Me.yo Clinic between 1948 and 1951, 

indicate that the diagnosis of lupus is made not undcrmnonly 

at medical centers. Similarly, in more recent literature, 



it'is noted that there are a number of reports of series 

f.rom 50 to 150 or more lupus patient·s obser:v.ed bu a given

individual or at a given institution. Klemperer, writing_

in the 1955 edition of Cecil's TEXTBOOK OF MEDICINE, calls

lupus erythematosus •a rather common disease•. (lO)

Methods of. Treatment: Much could be said regarding treatment 

of lupus, but only a few general statements will be made. 

Of' paramcunt importance is the avoidance of sunligh�. (ll)

Thia will go far in slowing the progression of the disease. 

Adrenal corticoids are quite effective in ameliorating 

symptans and probably in prolonging life. Since the progress 

of the disease is quite variable and there are many natural 

remissions, accurate evaluation is difficult. Cortisone i� 

more than usually effective in cases where arthritic symptoms 

are predaninant, and also in lupus during pregnancy.(B) ( l2)

It is particularly valuable in the more acute cases where

symptoms are rapidly pro�essive. It may be life-saving 

here. Massive doses, up to 1000 mg or more of cortisone 

per day, have been advised for these acute cases.Cl,)

Dosage is then lowered, and may be continued indefinitely 

at the equivalent of 100 mg of cortisone daily, more or 

less, or else discontinued. 

Antimalarials are effective, particularly against 

cutaneous manifestations, but also to an extent against 
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other manifestations of the disease. Ohloroquine and 

atabrine are said to be about equally effective and amodiaquine 

slightly less effective.(8)

Nitrogen mustard is said to be very good when the 

manifestations are those of the nephrotic syndrotne. Whereas

corticoids are the only effective agents in blocking renal 

damage during the acute attack, the progressive renal 

damage of chronic lupus is often only poorly controled by 

the cortiooids. Nitrogen mustard has been advocated by 

some as far the best agent to use in such instances.CB) 

This drug has been much less extensively used than the 

oorticoids or antimalarials. Many are not enthusiastic 

about its use because_, there is already marrow depression 

in lupus. 

other drugs which have been used, but not really proven 

effective in a significant number of cases, include: gold 

chloride, (lO) bismuth and PAS, ( lO) androgens, and conversely

even castration,(lO) manga.nese, (l4) (l5) propylthiouracil, (l6)

and Vitamin E. (l7)

AimEf Thesis: As indicated above, lupus erythema.tosus is 

a disease which probably is fairly camnon, which is yet 

poorly understood, and which is often very difficult to 

diagnose. It may resemble a vast number of disease entities, 

and it should probably be considered in tmmajority of real 



diagnostic problems which arise in the field of internal 

medicine. There are now available, methods of treatment 

which will definitely alleviate symptoms and prolong life. 

While it is true tb!l.t really accurate diagnosis of many cases 

will not be possible until more is learned of the pathogenesis, 

more refinements are made in the LE test, or other new infor

mation is garnered; yet, it is also true that the speed with 

which these advancements can be made is dependent in large 

part upon as accurate as possible diagnosis of present cases. 

The ability to separate a disease entity fran other similar 

entities is the first step in learning of its causes and 

treatment. The aim of this thesis is to delineate criteria 

necessary for making a diagnosis of lupus erythematosus. 

DETAILED DESCRIPTION OF THE DISEASE 

Etiology: The etiology of lupus erythematosus is not known. 

It would be extremely helpf'u.l to learn this as a guide both 

to diagnosis and treatment. There are several theories, and 

each has both supporting and conflicting evidence. 

The original concept of Klemperer tb!l.t lupus erytbematosus 

was-a collagen disease(6) b!l.s gained much support and is

presently ,ndely held. This helps categorize the disease, 

but presently furnishes only limited insight as to its 

etiology. Features common to collagen diseases include 
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the following: 

A. Increase in ground substance.
B� Fibroblast proliferation.
o _� Inflammatory reaction. 
D. Presence of mononuclear cells.
E. Necrosis and fibrinoid deposit·.
F. Widespread involvement.
G. Involvement especially of end�thelium, mes�lium,

and synovium.
H. Response to corticoids.
I. Unknown etiology.
J. Rise in blood of: mucopolysaccharides, a nonspecific

hyaluronidase inlq.bitor (perhaps heparin), alpha
globulins, fibrinogen, and other canponents derived
apparently from injured mesenchyme.

K. A fall of blood albumin and collagene.se inhibitor.
L. An increased prog.uct

(
· on

)
of abnormal globulins and

of plasma cells.(18) i9 

Thus it seems likely that all of the so-called collagen 

diseases may have a related etiology, that the above named 

factors which are comm.on to all are probably directly related 

to an underlying defect, and that as knowledge is accumulated 

about one of these diseases it will aid in understanding the 

others. 

It is significant that there are several reports of a 

familial incidence of lupus erythematosus. One family with 

eight cases and another with four cases of lupus have been 

reported. (2o) Several other instances have been variously

referred to. Reports of placental transmission are not' 

uncamnon and may result in a dead fetus with pathological 

findings confirmatory of lupus erythematosus, or a live 

baby having many positive LE cells at birth but not having 

either the LE cells nor symptans at· a later age. (;?l)(22H2
5H24)
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Altpough a placental transmission of the LE factor is thus 

demonstrated, there have been no proved instances of actual 

congenital lupus, since in those cases so far described, 

the infants which have survived have gradually becane 

asymptanatic and have lost their positive LE cell tests. 

An endocrine influence in the disease is suggested by 

the following facts; that lupus is much more cCl!llllon in 

wanen than in men, that it is much more cannnon during the 

reproductive age than at ages either above or below this, 

and that there are frequently exacerbations of the disease 

during pregnancy. 

Another striking factor noted regarding incidence of the 

disease is its frequency in attacking persons of fair skin. 

All races are susceptible, including negroes;(7)(25) but 

certainly the preponderance of cases occurs in those with 

a light-sensitive complexion. Purthermore, exposure to 

sunlight c¢nsiderably accelerates the disease process. 

Sane type of immune reaction has been seriously con

sidered as the underlying cause of lupus. It is noted that 

patients with lupus have a much higher incidence of drug 

sensitivities and other allergic reactions than do normal 

persons.(2o)(26)(27)(2B)(29) Furthermore, many of the

pathologic changes seen in lupus and the other collagen 

diseases may also be seen in allergic responses. This theory 

was first proposed by Klinge in 1953 when he maintained that 
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those diseases characterized anatomically chiefly by fibrinoid 

connective tissue damage (lupus erythema.tosus, periarteritis 

nodosa, dermatanyositis, malignant nephrosclerosis, and 

t}u-anboangiitis obliterans) were due to hypersensitivity (he

noted this change in rabbits made sensitive to foreign 

protein).(;o) The false positive tests for syphilis and the

positive direct Ooanbs tests, which are not infrequently 

seen in lupus, have also been interpreted as suggestive of 

an abnormal antibody. Positive canplement fixation to· 

han.ogeniz:ed, assorted nuclei was reported in 22 of one 

series of ;o patients with positive LE tests. This included 

all those cases in which the test was strongly positive; 

yet, was found in none of 15 normals, 21 rheumatoid 

arthritics, 5 cirrhotics,, macroglobulinemias, and 2

multiple myelomas.(,l) These findings suggest the presence

of antibodies age.inst some canponent of human tissue. 

It bas also been reported that a marked fall in oom.plement 

activity of the blood may occur in lupus; < ,2) thus suggesting

that sane type of antibody-antigen reaction·may hav� occurred 

which lowered the available supply of canplement. It bas 

been reported that the LE cell phenan.enon can be induced 

with antileukocytic serum. < ,,) It has also been demonstrated 

that the LE cell phenomenon can be inhibited by rabbit 

antisera against serum fran. patients with disseminated 

lupus erythematosus. ('4) It has been suggested that the 
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beneficial action of cortisone in lupus is due to its known 

activity in destroying plasma cells, thus halting antibody 

production. (;5) Various attempts have been made to isolate

the so-called LE factor, that is, the supposed substance 

which causes formation of the LE bodies which are seen in 

the tissues or in the LE cell. There is general aggreement 

that such a factor can be demonstrated in the gamma: globulin 

portion of the serum of a patient with lupus. Thus it is 

seen that there are many reasons to suspect that a hyper

sensitivity reaction is the cause of lupus. This concept 

would also be canpatible with the evidence that endocrine 

activity might be inf'luential; although it does not explain 

why this hypersensitivity would be so greatly increased 

under the endocrine status existing in the reproductive wanan. 

Diuaeshek, supporting an auto-immune etiology for lupus, 

suggests •antigen development may take place in menstruating 

endanetrium". (}6) He thus explains that the degenerating

endanetrium may be an especially fruitful area for developmen� 

of the auto-antibody, and wanen in menstruating age correspond

ingly more susceptible to lupus. This, however, would not 

seem to adequately explain the tendency for exacerbations 

during pregnancy. The factor of photosensitivity in: lupus 

is poorly explained by assuming that lupus is due to an 

immune antibody. Other antigen antibody reactions are not 

particularly affected by sunlight; whereas certain metabolic 
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conditions may be so affected. The few reports of a familial 

tendency are also poorly explained by assuming existence of 

an immune antibody. Even though susceptibility to allergies 

is an hereditary factor, susceptibility to only a single 

antigen is not recognized as being hereditary. Patients 

with lupus erythematosus are known to show increased incidence. 

of drug and other hypersensitivities, but these apparently 

develop after onset of lupus more often than before. No 

reports were noted of increased allergic entities as asthma 

or hay fever in existence before development of lupus. So 

the arguement is not settled. 

01:.hers believe that lupus is the result of a metabolic 

derange.men�, most likely of congenital origin. An increasing 

nu:nber of diseases, formerly of unknown etiology, are now 

believed due to a congenital defect in enzymatic machinery 

with a resultant metabolic defect which appears at varying 

later periods during life. There is much in the clinical 

behaviour of lupus which would suggest such an eti�logy. The 

remissions and exacerbations with yet a slowly progrnsive 

course seen in many, the more rapid course seen in some, 

the aggravation during periods of strain such as during 

pregnancy, the effect of adrenal corticoids which markedly 

influence protein and carbohydrate metabolism, the variability 

of symptans and yet similarity of pathological change seen in 

affBct tissue all are quite compatible with a basic defect 
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in metabolism. This, in a given indiwidue.l, would be manifest. 

in his weakest system, and would progress slowly or rapidly 

according to his ability to compensate; but it would be 

similar in process to the disease in other individuals. The 

occ•sio:nal instances of familial incidence suggests an 

hereditary basis, and the great preponderance of cases in 

females may be interpreted as evidence in favor of an 

etiological relationship to chromosomal transmission. The 

hydralazine toxicity syndrome also favors a metabolic etiology 

because its appearance and severity behave more as though due 

to a metabolic interference than a hypersensitivity. This will 

be further described in the discussion on the LE cell test. 

The chief deterrent to this theory is the demonstration of 

the LE factor in the gamma globulin portion of the blood o� 

lupus patients. It has been demonstrated that this factor 

will cause in vitro disintegration of other cell nuclei. The 

fact that mothers with active lupus may give birth to babies 

exhibiting LE cells. and even histologic tissue changes 

typical of lupus, and that if the babies survive they later 

show no evidence of lupus, might be interpreted as evidence 

of in vivo destruction· of normal cells by the LE factor. 

This would discourage the idea that the active substance in 

the ge.mme: globulin might be a 1normal1 response to abnormal 

body cells. Even should it subsequently be proved, howev.er, 

that the damaged tissues of the lupoid patient were normal 
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before contact with the LE factor, it would still seem that 

the derangement of the cells producing this LE factor could 

be due to an inborn error of metabolism, and not to later 

transformation of normal cells on a bypersensitiYity basisi

Thus it is seen that while hypersensitivity is probably yet 

the most popular choice for a tentative etiology in lupus, 

there is also good evidence that a congenital metabolic 

error may be the real cause. 

Sane have gone so far as to propose to explain just 

wherein such a defect may lie. Thus manganese metabolism 

has been implicated. ( l5) An aberrant metabolism wherein

pantothenate is poorly utilized has also been suggested.(l7)

Although a few workers feel they have suggestive evidence 

along those lines, there is at present no really conclusive 

evidence of a metabolic derangement. 

Other theories have also been proposed from time to 

time, and several of these have not yet completely fal;en 

by the wayside. Around 1900 it was widely believed that 

there was an association with tuberculosis. Enthusiasm 

over this theory has subsided although the increased incidence 

of tuberculosis is noteworthy and a factor to remember before 

blindly initiating cortisone therapy. This increased incidence 

is apparently seen before, as well as after, cortisone therapy 

of lupus. In 19;2 Stokes postulated that lupus might be 

due to hypersensitivity to bacterial products,(,7) and in 



19}4 O'Leary narrowed this to streptocoocal products. ( ;B)

Both rheumatic heart disease and glanerulonephritis; which 

are believed to have this etiology, are noted to hav� 

certain resemblances clinically, laborator�wise, and 

especially histologioally to lupus:; however, this idea 

is also out of vogue, mainly because there is no evidence 

relating development of lupus to a preceding infection. 

It is mentioned that lupus will occasionaly be noted in 

conjunction with infection, (ll) but in view of the small

number of oases thus beginning 1 t would seem that the 

infection was probably incidental. The idea of a responsible 

micro-organism is not extinct, however, for a viral etiology 

must also be considered. Viruses, too, are rather popular 

these days, and an increasing number of bizarre syndromes 

and certain types of cancer have been rather definitely 

shown to be associated with viruses. The beneficial therapeutic 

effect ot nitrogen mustard in lupus is consistent with the 

viral theory. The beneficial effects of nitrogen mustard 

might also be due to suppression of production of an auto

antibody since anti-metabolites usually show greatest effects 

on cells with the most rapid furnover-rate, and since an (luto

antibody must surely ha.ve a short 11 lite•. The beneficial 

effect of cortisone is certainly not consistent with a viral 

etiology. 

In summary the etiology is unknown. The hypersensitivity 
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theory is probably most widely held, but-the metabolic defect 

theory also bas a numbc,r of points in its favor, and a viral 

etiology is not at all improbable. Many arguments for and 

against each of the theories ma.y be constructed. Pranising 

fields of study regarding the pathogenesis of lupus concern 

biochemical studies of the LE body and its formation, and 

studies of hydralazine toxicity •. Both of these will be 

discussed in more detail in the pages to follow. 

Pathological Findings: lupus erythematosus perhaps has as 

many different characteristics, each sufficiently specific 

to be considered diagnostic, as any other disease. While 

each of these is commonly seen; none is universally seen. 

Thus there are a number of criteria available for ruling 

in the diagnosis of lupus, but not one for ruling it out. 

Among the pathological findings which, if present, are 

generally considered diagnostic, one might includes (1) 

demonstration of an LE cell or the LE phenanenon in either 

bone marrow or blood, (2) presence of Libman-Sacks endo

carditis, (,) demonstration of so-called 0onion-slcimd.ng1 

of the penicilliary a�teries of the spleen, (4) so-called 

1wire loop" glaneruli and presence of 1hyaline thrambin in 

the kidney, (5) a characteristic group of changes occurring 

in areas of the skin in cer..tain lupus patients, and (6) a 

group of changes attecting connective tissue anywhere and 
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consisting chiefly of increase in amount and deep staining. 

of the ground substance, fibrinoid degeneration of collagen 

fibrils, and presence of LE bodies. 

In spite of the multiplicity of characteri�tic microscopic 

changes which may occur, the usual findings at the autopsy 

table frequently show little or no apparent gross anatanical 

changes. 'fhis is particularly striking in those who die a 

rather :fulminating death with striking symptoms of multi

system involvement. Oause of death may be difficult to 

determine. Two series are presented showing cause of death 

in groups ot lupus patients. 

Oause of death in 10 cases of lupus, C ,9)

A. lupus crisis (2)
a ·. septicemia ( 2)
0. thranbosis (1)
D. uremia (1)
E. unidentified (4).

Oause of death
(S� 58 cases of lupus (in descending order

of frequency): J 
A. uremia

B. progressive CNS damage
O. pulmonary tuberculosis
D. perforated peptic ulcer secondary to steroids
E. unknown

F. coronary occlusion
G. carcinoma of stoma.ch
H. hemolytic anemia
I. hemorrhage from bowel lesion
J. agranulocytosis fran TEM
K. pancreatitis from arteritis

L. congestive heart failure.

Of' the two series listed, it appears that the first must have 

included mostly acute eases; and the second must have included 

mostly chronic cases. Persons with lupus are much more 



susceptible than the average person to infections. 

An orderly, concise presentation of the microscopic 

findings in lupus is difficult to arrange because of the 

large number of organs involved and changea inc1ttred. An 

attempt will be made to list the major changes seen in each 

system. The LE cell, probably most characteristic of all, 

will be discussed separately. 

Libman-Sa.eke endocarditis is said to have been first 

described by Libman in 1911, and to consist of verrucae 

arranged in a single beadlike chain along the closing edge 

of the endocardial valves, and sanetimes canbined with 

nodules or mulberry,,-11ke masses scattered over the valvular 

surface.(5) They are gray to yellow 1n color and slightly

larger than the verrucae seen in rheumatic heart disease. 

All the valves may be involved, but� mitral and tricuspid 

valves are most frequently attacked. Negative blood cultures 

and a lack of any apparent source of embolization are 

associated. On closer examination these vegetations are 

seen to consist of a finely granular eosinophilic matrix 

with clumps of blue, structureless bodies, segmented neutro

philes, and foci of fibrinoid degeaeration of collagen 

scattered throughout.(4o)(4l) In most reported series

about 25-,<)% of the cases autopsied show Libman-Sacks 

atypical verrucous endocarditis.(lO)(ll)(42
)C

4
,> Aschof�

bodies have not been described in lupus although superficial 
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resemblances are not uncommon. 

The "onion skin1 lesion of the spleen is descriptive 

of the microscopic appearance of the central arteries of 

the malpighian lymph follicles. The arteries are character

istically surrounded by conspicuous concentric rings of 

connective tissue. These rings are apparently formed by 

slow collagenization of adventitial reticulum fibers which 

are gradually added to, and which may reach considerable 

thickness. There is no general agreement as to the frequency

with which this lesion is seen, the frequency reported in 

individual series evidently depending upon the chronicity 

of the disease in that group of patients, and also upon the 

degree of thickness which the individual feels must be present 

in order to call a given case "onion skinning•. Although 

this finding has been included with the list of findings 

specific to lupus, all persons do not so regard it. For 

inlte.nce Teilum and Poulsen state they have also seen it 

in sarcoidosis and other conditions associated with plasmo

cytosis. These authors related it to stimulation of the immune 

mechanism.(44-) Most authors merely content themselves 

with the statemant that •Klemperer considers this specific•. 

As with the LE cell, the specifi_city of' this finding will

probably be challenged now and then by persons claiming to 

have seen one or two instances of it in a disease other than 

lupus. However, since (1) the challenges are very infrequent, 
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(2) the majority of examples stated to be present in non

lupoid diseases would not pass the criteria of more exacting 

examiners elsewhere, and (}) there io no way of prow.ng. a given 

patient does� have lupus regardless of what else may ail 

him, this finding may generally be considered as specific 

tor lupus erythematosus. 

The 1wire loop" lesion of the kidney is also quite 

characteristic. There are no known reports of this finding 

in any diseases other than lupus erythematosus. There have, 

however, been reports of its presence in atypical states which 

appeared to be a conglaneration of lupus and other diseases 

either mixed together or transforming one into the other. 

In·the�typical involved kidney the glaneruli appear 

irregularly thickened and are deeply stained by eosin. 

They appear like amyloid, and indeed can sanetimes not be 

distinguished from this condition on an H & & stained slide. 

However, they have none of the staining characteristics 

specific to e.myloid. Neither do they exhibit the characteristic 

staining properties of collagen. Sometimes they may appear 

basophilic or necrotic. Seen under the electron microscope, 

there is described only a generalized thickening of the 

basement membrane and a variable degree of endothelial 

proliferation. <45) Studies carried out with phase microscopy

indicate that the wire loops may be seen to lie in the capillary 

wall between the endothelial and epithelial basement membranes. 
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They are further described as hanogeneous and highly refractile.<46)

Also seen may be the so-called 1hya.line thrombi". They too 

are rather specific for lupus and are amorphous eosinophilic 

intraluminal masses which are often regarded as an end product 

of 1•1re loop;ng•. Although generally described as being 

present only in the kidney, sane have described seeing them 

throughout the greater and lesser circulation and regs.rd them 

to be the result of degraded nucleoprotein floating about in 

the blood stream. < 42) Still others suggest that the hya.line

thrombi consist of mucoprotein secreted by the endothelial 

cells of the glaneruli.(44) 

A majority of the writers on.skin findings in lupus 

express the opinion that these may be diagnostic. Others 

feel that they are only strongly suggestive. Skin lesions 

in acute lupus are said to show marked atrophy of the epidermis0 

with severe edema. in the lower cells of the rete; the lack of 

infil tr.ate and the extreme edema in the cutis being character

istic. The chronic discoid type usually shows more hyper

keratosis and plugging and less edema in the epidermis and 

cutis plus a well-defined small mononuclear and frequently 

periappendageal infiltrate.(4l)(47)

Lymph nodes characteristically show enlargement and 

patchy areas of necrosis. A few nodes are palpable in the 

majority of moderately advanced.cases. Some persons feel 

that diagnostic changes may be seen within the lymph node. 
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They describe a picture of frequent absence of the primary 

and secondary follicles with lymph sinuses which are swollen 

a.nd distended with lymphocytes, plasma cells, and histiocytes; 

swollen and hyperplastic endothelial cells; sane perivascular 

cuffing; and p·eculiar large neutrophilic to eosinophilic cells 

three to fOlU' times the size of a l;ymphocyte. (48)

Lesions affectingserou,s membranes are quite common, 

but also quite non-specific, and may consist of mere thickenin� 

or other changes. Any type of arthritis may be seen. The 

histologic and radiographic appearance of joint involvement 

is frequently identical to that seen in rheumatoid arthritis. 

Respiratory s;ymptans are very common in lupus, but again 

there is no characteristic lesion. Secondary infections, 

parti�ularly pneumonia and tuberculosie, are quite common. 

One series of 54 cases of lupus illustrates well the 

multiplicity of findings but lack of specific changes. 

Pulmonary lesions seen in 54 cases of lupus: (49) 
A. bronchopneumonia 76%
B .. pleural effusion 67%
0. pulmonary edema 56%
D. interstitial pneumonitis 54%
E. atelectasis 44%
F. mucinous edema 17%
G. abscess 17%
H. active tuberculosis 6%
I. healed tuberculosis 11%
J. pulmonary infarct 6%
K. emphysema. 4%.

Several characteristic types of lesions may be seen

in supporting tissues in scattered areas of the body. 
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Probably the most prounounced lesion is arterial damage. 

Non-specific arterial changes may be; seen anywhere, and are 

usually seen in all grades of. severity. Mildly involved 

arteries may show only isolated smudges of eosinophilic 

material with little or no signs of inflammation. In mor.e 

advanced lesions there may be severe inflammation with 

infiltration of many neutrophilic granulocytes, some round 

cells, and usually few, if any, eosinophiles. Endothelial 

proliferation is camnon. In very advanced lesions the intimal, 

elastic, muscular, and fibrous layers are fused into a hano

ge�eous eosinophilic mass. <42)(43) All elements of the

connective tissue show some change. The mucoid ground 

substance, ordinarily hardly visible, appears as a swollen 

homogeneous mass surrounding the fibrous elements. Elastic 

fibers become coated with eosinophilie material and lose their 

characteristic staining properties. Oollagen fibers undergo 

swelling and irregtilar thickening with loss of' f'ibrillar 

structure, and assume a homogeneous eosinophilic nature. 

Oharacterist�c LE bodies may be seen. They are small, 

hanogeneous, hematoxylin-s�ining bodies which are quite 

characteristic for lupus and may be seen in the connecti'!8 

tissue in various areas of the body. As "1th the other 

previously described characteristics of lupus they are not 

seen in every case. In one series of 16 autopsied cases of 

persons with clinical signs of lupus and positive LE cells 

-22-



preceding death, LE bodies were.found in: kidney 1;,

heart 11, lymph nodes 10, onr¥ 9, spl•,n 6, pancreas 5,

uterus 5, skeletal muscle 4, fallopian tube;, esophagus; 
' 

-

�iver ;, skin;, breast�2, stomach 2, pylorus 2, in-tlestine 2, 

adrenal 2, periadrenal tissue a, marrow 2, bladder 1, testis l, 

tongue l, gall bladder 1, and vagina l case. <42} Although

presence of the LE bo4ies cannot be exactly correlated to 

severity of disease, it is prcbable that their incidence of 

appearance would be lower in a series of less severe cases 

of lupus (one supposes there �ere rather severe cases since 

filhad positive LE cells and all reached the autopsy table 

in this series}. 

The nature and pathogenesis of the LE bodies is presently 

hotly contested. To quote Klemperer, 1Klempererhas made the 

important observation that another deep purplish staining 

material may be found in some of' the affected areas of 

connective tissue-, which he has identified histochemically 

as consisting largely of' desoxyribonucleic acid, and which 

must therfore be der�-ved fran the enzymatic disintegration 

of nuclear material. This is apparently the same abnormal 

chromatin material observed in the so-called 1L.E. oells1 

of the blood and bone marrow in this disease by Harrow, 

Ricbmont, and Morton•. (lO) This theory, if true, would be an

aid in the \lnderstanding of the pathogenesis of lupus. There 

has been much evidence presented for and against it. V-arious 

investigators have reported on the high amount of DNA (desoxy-
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ribonucleic acid) in the LE body, and have decided that this. 

DNA was in a depolymerized state on the basis of the feulgen

methyl green extraction ratio. If one stains a slide with 

m.�thyl green and measures the amount of extracti�n of red

light ( 625Uu), and if he compares this :figure to the figure 

obtained by decolorizing the same slide and staining it with 

the t'eulgen method and then measul'ing the extraction of 

green- light. (550uu), the ratio obtained is called the feulgen .. 

methyl green extraction.ratio. It has been said to be a 

delicate indicator of the state of depolymerization of a 

substance. By this method LE bodies may give a ratio in 

the range of 2.6:1 to 8.7:1 whereas normal lymphocyte nuclei 

will give a range of only around 1.1:l to 1.7:l. (4o) 

Using these methods, a number of theories have been developed

postulating the existence of sane type of DNa.se.(;;)(4o)(42)

(50)(51)(52)(5;) The attempt.has tin.ls been made to link

together the findings of cellular destruction, LE bodies, 

LE cells, and hyaline thrombi by postulating that cell nuclei 

are �estroyed by an enzyme and that the remains float away 

to be deposited randanly or else are ingested by an LE cell. 

Tnere is a DNase in the se� of normal individuals, and it' 

has been reported to be slightly increased in the serum of 

individuals ·with lupue; however, formation of LE cells is not, 

impeded by heat destruction of this enzyme and tin.ls it seems 

unlikely that this is significant. (54) It has been reported 
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that DNase inhibitors are found in normal granulocytes(5l)(53) 

so that the possibility arose that the inhibitors might be 

diminished in lupus. It is also reported, however, that 

well-designed experiments have failed to demonstrate any 

inhibition of this inhibitor in lupus erythematosus.<42)

The DNase theory yet has a few die-hard adherents, but received 

its worst blow when reports began appearing that the DNA in 

LE bDdies was not depolymerized and that the change in 

feulgen-methyl green extraction ratio was due to protein 

interference and could be reversed by acetylation of basic 

protein groups present. Further studies now reveal that there 

is a marked loss of histone and a marked increase in protein 

in an LE body. Postulation has been made that an abnormal 

protein may displace histone from its combination to DNA and 

form a canplex with DNA, that the resulting mass is extruded 

from the parent cell and becomes an LE body, and that it 

may be ingested to form an LE cell, or it may even combine 

further with carbohydrate and undergo gradual depolymerization 

of the DNA and thus form a hematoxylin body.(54)(55)( 56)

It may thus be seen that the LE body is an amorphous mass, 

usually tald.ng hematoxylin stain but occasiona.ly eosinophilic, 

which is found in the connective tissue of various organs 

in certain people with lupus erythematosus; that it�appears 

to be formed of DNA plus an unidentified protein material; 

and that it is probably of the same origin whether found in 
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an LE cell or lying free in the connective tissue. Its 

pathogenesis is being actively investigated. 

Signs 2 Symptoms: The signs and symptoms of lupus f' orm a 

canplex array. A group of findings, any one of which is quite 

suggestive of lupus, blends into a much larger group-·of.. 

nonspecific findings which may be seen in occasional cases. 

Indeed, nearly any system in the body may be the fil!St to show 

symptoms, and nearly any symptom may be seen. The following 

three series are illustrative of the multitude of ways in 

which lupus may present itself. 

Initial manifestations in 25 cases: <26) 

A. purpura � cases
B. false positive serology 2
C. Raynaud I s phenanenon 2
D. albuminuria 2
E. pericarditis l
F. arthritis 8
G. fever;
H. re.sh 4.

Initial manifestations in ;5 cases: (29) 

A. joint involvement 19 cases
B. dermatitis 2

c. pyuria and hematuria. 2
D. malaise 2
E. chest pain l
F. alopecia 1
G. chills 1
H. anemia and jaundice 1
I. Raynaud' s phenomenon 1

Initial manifestations in 105 cases:<28) 

A. acute migratory arthritis '4 cases
B. fever 24
C. erythematous eruption 21
D. fatigue and malaise 18
E. arthralgia 16
F. weight loss 7
G. anorexia 6.
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H. nephritis 5 
I. false positive serology 5 
J. pleurisy 5 
K. dyspnea 4 
L. cough 4 
M. nausea 4 
N. anemia 4 
O. urticaria 4 
P. Raynaud 1 s phenomenon; 
Q. drug reactions; 
R. menorrhagia ; 
S. lymph node enlargement 2 
T. shaking chilss 2 
U. pi@llentation 2 
V. sweats 2 
W. phlebitis 2 
X. bruising and bleeding 2 
Y. pneumonitis 1 
z. epiataxis 1 
AA. numbness 1 
BB. tingling 1 
CO. diplopia-ptosis 1 
DD. retinal vein occlusion 1 
EE. headaches 1 
FF. irritability 1 
GG. orthopnea 1 
HH. vague chest pain 1 
II. substernal pain 1 
J.T. pericarditis 1 

As indicated, symptoms may begin precipitously or insidiously 

but often are not those which would raise immediate suspicions 

of lupus. A variety of other initial symptoms have been 

reported individually. 

Age of onset is most often young adulthood, but this 

is not invariable as indicated in at least one series. 

Age of onset of 
0-9yrs 
10-19yrs 
20-29yrs 
30-39yrs 
40-49yrs 
50-59yrs 
6o-69yrs 

163 cases:(8) 
5.5% 
;0% 
27.6% 
19% 
10% 
5.5% 
1 ·'sc:t ~ • /0 
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Another series is presented showing the signs and symptans 

which developed at one time or another during the disease 

in 44 cases of lupus seen over a 15 year period at Columbian 

Presbyterian Medical Oenter. <28)

Symptoms: 
weight loss 100% 
malaise 100% 
joint symptoms 77% 
GI canplaints ,6%
abdominal pain 22% 
vomiting, diarrhea 18% 
GU symptcms 18% 
Rayna.ud' s 16% 
psychoses-� 
convulsions·7% 
hemiplegia 2%.

Signs: 
females 98% 
fever 95% 
skin rash 68%
cardiac manifestations 70%
enlarged hearts ;4%
munnurs 55% 
pericardial �sion 16% 
hypertension 18% 
pleural effusion;� 
pneumoni tis 20% • 
hepatanegaly 29% 
splena:n.egaly 27% 
peripheral edema 25% 
facial edema 12% 
eyeground changes 20% 

It should be emphasized that these s•ries lia.ve been presented 

more to portray the variability which exists than to serv.e 

as too exact a guide of the things one ought or ought not con

sider as being possibly repreaente.tive of lupus. The series 

fran Columbia obviously represented only advanced and rather 

typical oases. Many of the findings listed there would probably 

be only inf'requently noted in mild cases. The disease is also

probabl� more connnon in males than would be judged from their 

figure of 98% occurrence in females. As discussed previously, 

the number of minor and subclinical cases of lupus which may 

be in existence is only a guess, and present-day ideas about 

findings which ought to be present in a •typicala case may 
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be based upon a rather small selection of the total actual 

cases. Thus in clinical as well as histological findings, it 

is unwise to discard lupus on the basis of negative evidence. 

An attempt will be made to describe the manifestations of 

lupus which may be seen in the various organ systems. 

The cardiovascular system is involved frequently, but 

the resultant symptams and clinical signs are often far less 

aev.ere than would be anticipated fran the apparent histologic 

involvement. Hypertension is very notable for its absence. 

In a disease where damage to arteries, and parttcularly 

those of the kidney, is the most prounounced histologic 

change, and where the patients typically hyper-react to 

many stimuli, it appears more than coincidental that 

hy-pertension is no more frequ�. Most reports make no 

mention of this. The report from Columbia, (28) which has been 

noted to list apparently advanced cases only, lists 18% 

with hypertension but does not mention criteria. Klemperer 

states that the blood pressure is usually normal but sane

times is only slightly elevated.(lO) Jager states that 

significant hypertension develops in less than 20% of 

cases. (ll) It should be noted that there is no apparent 

correlation between degree of renal damage and presence of 

hypertension in clinical cases of lupus. It is remark.able 

that these patients, with so many reasons for developing 

hypertension, develop it only slightly more frequently than 
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the general population. 

Cardiac signs occur somewhat more frequently; some 

degree of dilatation and insufficiency with their. typical 

signs and symptoms develop not infrequently. Pericarditis 

is not infrequent, but clinical evidence of it is not a 

prominent feature according to most writers. However, one 

series, composed of 108 cases, included thirteen in which 

a clinical diagnosis of pericarditis could be made. In all, 

symptans were compatible with a dry, fibrinous type of 

inflammation.(57) Arrhy-thmias f'requently develop during 

a�ute febrile episodes. Murmurs, particularly systolic 

murmurs, are quite canmon and are frequently associated 

with Libman-Sacks endocarditis. 

Respiratory findings are camn.on, and, in contrast to 

the situation with the cardiovascular system, the symptans 

are often more pronounced than are the evidences of histologic 

damage. As discussed in the section on pathology, a non-specific 

pleuritis and evidences of secondary infection are usually about 

the only anatanic signs of pulmonic involvement. Pleurisy, 

pleural effusions, and patchy areas of pneumonia are quite 

ccamnon. There is great susceptibility to secondary respiratory 

infections. It has been reported that a common and most 

annoying symptan has been a chronic pain in the chest wall, 

which, however, is unrelated to pleuritis, has no x¥ray or 

auscultatory findings, responds well to salieylates, and is 
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thought due to a periosteitis or perichondritis. (58) It has 

been emphasized that all instances of pleuritis should be 

investigated because of the frequency with which this is an 

early. symptan of lupus. (59)(6o)

The renal system is also commonly involved and may be

the only system to show symptans for long periods. The usual 

clinical presentation is that of the neplirotic syndrane, with 

marked edema, proteinuria, and hypoproteinejd.a. In fact, no 

reports were seen of any cases resembling acute glcrnerulo

nephritis or acute pyelonephritis either clinically or 

laboratory-wise. Apparently the only renal diseases mimicked 

by' lupus are those which cause a nephrotic syndrome. Terminally, 

of course, any renal diseasamay present a similar picture 

which is predcninantly that of renal failure. Renal failure 

is one of the more common causes of death due to lupus. As 

mentioned, renal hypertension is not a feature of- lupus. (7) 

(10)(11)(�0)(�6)(27)(28)(56)(61)(62)(6,)(64) 
- I ',. I 

There are a number of typical changes in the blood system, 

pd these will be discussed with laboratory findings. 

A variety of skin manifestations have been noted. Best' 

lalown is the characteristic 1butter£.ly1 shaped area of erythema

stretched over the bridge of the nose to the ma.lar aspect of' 

the cheeks. This lesion is usually raised and indurated, and 

its surface covered by nuJjl8rous telangiectatic vessels which_ 

may sanetimes be obliterated with firm pressure. When long-
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standing, these lesions frequently beoane covered with tightly 

adherent silv�ry scales, which, when removed, are seen to 

have long, horny projection:e on their under surfaces which 

had formerly been fitted down into the pilosebaceous follicles. 

This lesion is usually accanpanied by burning and i tcbing, but 

is-not painful. It is also seen on the exposed area of the 

upper chest, on the tips of the fingers and especially around 

the nails, on the palms, or on the feet. In rare instances it 

may even become generalized. During periods of remission of' 

tha disease these skin areas diminish, but often leave behind 

a scarr.e·d area of brown pigmentation. After long periods the 

affected skin becanes atrophic and, where the scalp is involved, 

permanent baldness develops. In addition to this characteristic 

skin lesion, a number of.more non-specific changes may be seen 

including areas of' telangiectasia, petichial or purpuric 

hemorrhage, piig:nentation, macular or papular or urticarial 

eruption, scaling, erythema nodosum or erythema multiforme, 

or of superficial or even moderately deep ulceration. In 

the Senear-Usher syndrane, a syndrane seen in certain oases 

of lupus, one sees erythematous scaly lesions over the faoe 

a.nd neck, and bullous lesions over-the remainder of the body, 

resembling pe:m.phigus.(lO)(ll)(4l)(64)(5?) In one setti.es of

108 patients the following types of skin lesions were seen: 

A. •typical• skin lesions 64 persons
B. desquamation ,9
O.. pigmentation�
D. hyperker.atosis 18
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E. atrophy of skin 24
F. telangiecta.sia 10
G. purpura 11
H. depi�enta.tion 10
I. ve�icles.7
J. crusts 5�

Changes in hair pattern are also typical. Alopecia

was said to have been present in some form. in 4-rfo of one seriea 

bu.t this seems high. Also described was "L.E. hair1
, this 

characteristic being the presence of short rather than full 

lengthbairs at certain areas, particularly the anterior hair 

line, due to slow growth, and giving a characteristic 

disheveled appearance to the individual. This was described 

in 21 of their series of 108 lupus patients.(5
6

)

The unusual sensitivity to sunlight is seen in several 

other diseases, such as pellagra or porpbyria, but is still 

very strongly suggestive of lupus. 

Raynaud 1 s phenomenon, though perhaps most typical of 

scleroderma., should always eause one to consider lupus� 

Arthritis is a symptan which is seen more ccmmonly than 

any other as the initial manifestation of lupus, and which 

eventually appears in the maiority of cases of lupus. 

Typically it is a polyarthritis, and is manifest as transitory 

swelling and tenderness of several joints at a time. 

Subcutaneous nodules may or may not be present. It may 

exactly resemble the type of joint involvement seen in 

rheumatic fever, or may exactq resemble the type seen in 
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rheumatoid arthritis. In fact there has been some debate 

whether certain patients, long thought to have rheumatoid 

arthritis who developed a positive LE cell test, really 

had lupus or rheumatoid arthritis. This will be discussed 
.. 

further in sections to follow. 

A manifestation of lupus which is frequently overlooked 

is its e:f'f'ect cm the central nervous system. Such symptoms 

are quite frequently seen, and it is not at all unusual 

for these to be the first manifestations to appear. Since 

a not uncommon early effect is to cause a sort of neurosis, 

the appearance of later rather n�n-speci:f'ic symptans may 

well be overlooked by the busy practioner who sees many 

more cases of hypochondria.sis than of lupus erythematosus. 

The following series is a review of 100 randomly selected 

eases of diagnosed lupus seen at the Mayo Clinic.(9)

Neurologic signs and symptoms: 
A. convulsions 14 persons
B. hemiplegia 4
c. double Yision 4
D. choked discs;
E. polyneuritis;
F. subaracbnoid hemorrhage 2
G. nystat,m1s 2
H. ver.tigo 2
I. monoplegia 2
J. choreiform movements 2
K. paraplegia l
L. quadriplegia 1 ,. ·
M. aphasia 1
N. intention tremor 1
o. Bell's palsy 1
P. cortical blindness 1
�. decerebrate state 1

total 2'+° 
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Psychiatric symptoms: 

A. anxiety, personality change, mental deficiency 7
B. emotional lability;
C. mental deterioration 2
D. depression 2
E. obsessive trends 1
F. paranoid reaction l
G. hallucinations with fwel!"..,l_

total 17

About ;o% of cases are stated to show the typical ey� 

signs.(7)(lO)(ll) Lesions seen are conjuctivitis, episcleritis,

embolic petichiae, and corneal erosions. The typical :f\mdo

scopic changes are exudate, hemorrhage, papilledema, central 

vein occlusion, and cytoid bodies. Cytoid bodies are white

patches which may be seen in the fumlus and are believed to be 

ganglioform degeneration of nerve fibers. These, in the 

absence of hyperteuion or diabetes, are said to he very 

highly su�stive of systemic lupus. 

Symptoms or signs of liver involvement are notably 

unusual although they do occur. Jaundice is rare except from 

hemolytic anemia. Mild hepatamegaly is not infrequent, however. 

Association of liver disease and lupus will be further dis

cussed in Part III. 

In unusual circumstances, lupus may cause acute abdaninal 

symptoms, usually through vascular involvement sufficient to 

cause either a pancreatitis or a peritonitis. This will be 

further discussed in the last section. 

Innumerable other symptoms of a mostly non-specific nature suchas 

fever, weight loss, malaise, drug hypersensitivity, 
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occasionaly palpable spleen and lymph nodes, etc., are also 

trequentiy seen. 

In summary, nearly any signs or symptans may be seen 

in lupus. Unexplained signs of disease in any system, and 

particularly unexplained signs in more than one body system 

should suggest the diagnosis of lupus. The following list: 

includes circumstances which should partti.cularly call ones 

attention to the possibility of lupus::: 

A.� Arthr.±tis plus symptoms in another body system.
B� Prolonged unexplained fever.
O. Ill-defined multi-system involvement, particularly

in reproductive female.
D. Endocarditis not responding to antibiotic treatment.
E. Recurrent chest pains with no obvious etiology.
F. !li,current respiratory infections;.
(L 11Butten"ly• skin rash. 
H. Ph�tosensitivity.
I. Unexplained skin pigmentation or degpigmentation.
J. Raynaud I s phencmenon.
K. Bizarre unexplained neurological findings.
L. Retinal findings of cytoid bodies.
M. False positiYe serologies.
N. Unexplained hemorrhages.
O. Nephrotic syndrome.
P. An atypical •toxemia of pregnancy•.

While the above findings may usher in the typical case of lupus;, 

the atypical cases may show any variety of other findings, and 

diagnosis of such cases is likely to be late. 

Laboratory Tests: Characteristic laboratory findings are said 

to be almost as numerous as characteristic clinical or path� 

logical findings in lupus erythematosus. A variety have been 

described, same quite extensively. A list is given of tests 
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which have been proposed to be of diagnostic value in lupus: 

A. Positiv.e LE cell test.
B. Leukopenia.
C. Anemia.
D� Thranbocytopenia.
B. Elevated erythrocyte sedimentation rate.
F. Circulating anticoagulants.
G. False positive serology.
H. Oryoglobu.lins.
I. losi ti ve Coanbs test.
J. Urinary red blood cells, white blood cells, albumin,

bye.line, and granular casts.
K. Oold agglutinins.
L. Elevated BlM and NPN
-�· Decreased glomerular filtration and tubular transport

rate tests. 

N. High globulin.
O. Low albumin.
P. Positive cephalin-cholesterol-flocculation and thymol

turbidity teats.
Q,. Near normal BSP test. 
R. Nonspecific electrocardiographic changes.
S. Hemolyains.
t. Low urinary 17-ketosteroids.
U. High urinary mucopolysaccharides.
V. Positive canplement fixation to assorted nuclei.
W. Positiv.e para-toluene-sulfonic acid test.
X. Low bound and high free serum pantothenic acid.
Y� Positive anti-globulin test.

The LE cell test conveys the most meaning of any of the 

laboratory tes�s and W,.,11 be.discussed.separately later. 

Leukopenia is very characteristic. It is of particular 

value during exacerbations where most other conditions under 

consideration would be associated with a leukocytosis. The 

white count in lupus rarely gets very low, but usually runs 

between 4ooo to 6ooo cells per cubic millimeter. Occasionaly 

it may undergo mild elevation; and may reach 12,000 or so 

with severe infections. While not low enough to be hazardous
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under ordinary conditions, the failure of leukocytee to increase 

to meet stress situations may explain part of the increased 

susceptibility to infection. 

Anemia is a feature of. lupus, and like the leukopenia, 

appears in a large percentage of cases but does not reach such 

a. serious degree as to cause symptoms. Typically it is

normocytic and normochromic. 

'l'hramb.ocytopenia is also rather canmon and not infrequently 

reaches sufficiently severe stages to cause hemorrhage. This 

is most common in advanced cases, but occasionaly such hemorrhage 

may be the initial manifestation of lupus. 

An elevated sedimentation rate is common but is so non

specific as to be of no diagnostic value. 

Circulating anticoagulants are seen occasionaly, Those 

so far reported have been anti-thromboplastins and located ill 

the gamma globulin portion of the serum. ( 17)(26)(66)(67)

The false positive eerologic test for syphilis is seen

frequently and is of great diagnostic help. It has been said 

(10)(68) 
to be present in one-fourth or more cases, but this 

�gure may be a little high. Its greatest value lies in the 

fact that it is not infrequently present before any other signs 

or symptoms of lupus are apparent, and that a significantly 

high percentage of false positive serologys are due to lupus. 

For instance in on reported series of 51 false positive serologys 

it was found that 4 had positive LE cell tests and 21 more had 
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strong evidence of same type of collagen disease. ( 69) In 

another series of 148 false positive serologys, 10 were

proved to have lupus, 7 had symptans sufficient to classify

as rheumatoid arthritis, and 45 had assDrted sym.ptans and 

blood findings consistent with lupus.<
27) Thus it should

be emphasized that persons with false positive serologys 

should be followed for later signs of lupus. 

0-.ryoglobu.lins are said to exist fairly camn.only.(l0)(7o)(71)

Cold agglutinins are reported. (l0)(7l)

Positive Ooanbs tests, usually direct, but sometimes 

indirect as well, are seen occasiona.ly, although not in the 

majority of cases. ( l0)(26) wpus should be considered when

a positive Oocmbs is seen in an adult. 

The urine may show a variety of findings. There are 

often a few red blood cells, white blood cells, and hyaline 

and granular casts seen microscopically. Where there is more 

marked renal involvement, one sees the typical nephrotie syndrome 

with marked proteinuria. As renal failUl'e develops, and this is� 

a frequent terminus in severe cases of lupus, the BUN and NPN 

rise and those tests reflecting glanerular filtration and 

tubular transport indicate decreased function. 

Characteristically the serum albumin is decreased and 

the serum globulin is increased with the total serum protein 

remaining about normal. Serum albumin and total serum protein 

may be markedly reduced in presence of the nephrotic syndrome, 

and sometimes independently of it during an acute lupus crisis. 
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If electrophoretic patterns are made, lupus like the other 

collagen diseases, shows only nonspecific changes. The usual 

change is a slight decrease in e:lbumin and a moderate increase 

in gamma globulin. This gamma globulin appears as a wide 

band (therefore heterogeneous) group of related p�oteins 

which appears to be qualitatively similar to gamma globulins 

in pooled sera of normal persons. If the nephrotic syndrome 

becomes prounounced, the same changes are seen which are 

specific for the nephrot'ic syndrcme regardless of cause; tha-t-: 

is: albumin is markedly reduced, alpha-1 globulin is reduced, 

alpha 2 globulin is elevated ,-4 times and frequently is fused 

with beta globulin, gamma globulin is extremely reduced, alpha 

lipopotein is·usually decreased., and beta lipopr.otein is 

greatly increased.(72) The LE factor appears to be in the

gamma globulin fraction, but is not of sufficient quantity 

to be readily detectable by eleetrophoresis. (7�) 
On the basis

of these findings, one would suppose that the blood level of 

the LE factor should be lowered considerably in the presence 

of a marked degree of the-nephrotic syndrome, and that if the 

hypersensi tiv.tty theory of 1upus is true in its assumption 

that body tissues are normal in lupus unless altered by the 

abnormal antiglobulin, then one should have diminution 

both of symptans and of positivity of the LE cell test in 

this circ�stance. Such a relation bas never been canmented upon.

-40-



turbidity tests are usually mildly to moderately elevated 

in :fully developed cases of lupus; whereas a positive BSP 

test is less common and when present shows leas change. It 

would appear probable :that the former tests are commonly 

positive due to abnormal proteins, but that liver d�ge 

is not frequently great enough for other associated tests 

to be positive.(71) 

Electrocardiographic changes are usually present in 

advanced cases but are non-specific and of no diagnostic 

value. 

Hemolysins have b$tn reported but are unusua1. (l0)(;5)

Although it has been reported in one series that 82% 

of 28 cases bad uri:aary excretion under 4 mg per 24 hours, 

17-keto-eteroid determinations are not presently considered

of great diagnostic help.(57)

It has been reported that whereas the normal urinary 

mucopolyaaccharide excretion runs between about 2.7 to 5.4

mg per 24 hours, that r.eadings of 5-J? mg per 24 hours were 

found in five patients with lupus erytbematosus. (74) This

has been suggested tor used as a diagnostic test. It bas not 

received enough use for evaluation of its indications. 

Another investigater bas found that bound patothenic 

acid tends to be low and tree pantothenic acid tends to be 

high in serum of persons with lupus.<17) The ratio of bound

to free fonns was thus found to be 2.4 to 7.4 with a mean of 
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4.; in 20 normals, o.4 to ;.6 with a 1.9 mean in a group 

with discoid lupus, and 0.2 to 2.9 with a 1.; mean in patients 

with systemic lupus erythematosus. This was therefore 

suggested as a possible diagnostic test. No mention was 

made of whether or not there was close correlation between 

severity of symptans and aberration of the ratio. Again, 

this test has not had sufficient use to evaluate its 

indications. 

Positive complement fixation to mixtures of ase:,rted 

nuclei has been noted by several. One report suggests that 

this test be used as the basis for a diagnostic test, and 

report that using their method they found positive tests 

in 27 of ;o patients with lupus, (including all those who 

bad a�ron�ly positive LE tests) and found it negative in 

15 normals, 21 rheumatoid arthritics, 5·cirrhotics,; with 

mac;oglobulinemia, and 2 �th multiple myelana.(;l) This 

test appears to have possibilities, and is used ocoasionaly 

but has not been well-standardized so that interpretations 

of individual results are uncertain. 

A test for lupus erythematosus has been reported 

which was supposedly discovered accidentally.(75) 'f.o perform,

one adds O.l cc of serum to 2 cc 1 s of p-toluene-sulfonic acid 

(Eastman 984) 12% in glacial acetic acid; the tube is then 

shaken, lef't 20 minutes, and reshaken; presence of a 

precipitate is a positive test. This test was found to be 
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positive in 13 patients with active lupus, negative in ll 

of 17 with lupus in r811lission, absent in 3 with polyarteritis 

nodosa, 3 with generalized eclerod�, 2 with dermatomyositis, 
..... ,.,.. .. :, 

25 with rheumatic fever, 6 with diabetes mellitus, 15 with 

advanced tuberculosis, 14 with syphilis, 18 with degenerative 

joint disease, and negative in 70 and positive in 6 patients 

with rheumatoid arthritis. It was also positive in l of 66 

apparently healthy persons and in 4 persons with hepatitis. 

This test would appear to have possibilities of being of 

diagnostic value, but will need more study before reliability 

can be pla�ed in its interpretation. 

Tests have been described wherein the presence of anti

globulin to cell nuclei has been demonstrated by causing the 

antiglobulin to fluoresce so as to be visible, or by canbining 

it with 1131 and recording its presence with a geiger counter.

One can then measure residual �ounts of gamma globulin on 

cell nuclei which have been first brought in contact with 

lupoid or normal serum, and then washed to remove all 1free" 

antiglobulin. (76) This would appear to hold pranise of being

an extremely valuable test, in that it would b.e extremely 

sensitive and would permit one to obtain quantitative as well 

as qualitative results. Again, however, this test will have 

to be further developed and used awhile before its results 

may be interpreted. 

The � Qill. �: The LE cell is a phagocyte, usually a 
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neutrophilic gi,anulocyte but occasicmaly an aosin�le 

or a monocyte, which contains an LE hody. The LE body varies 

in size from less than that of a red blood cell to several 

times its size, is round or oval in shape, is a purplish-blue 

color with Rananowsky stains and lighter staining than the 

adjoining cell m.icleus, lies within the cytoplasm of the 

pbagocytic cell displacing.the relatively smaller nucleus, 

a.nd is characterized by the fact that it is completely 

homogeneous with no visible traces of chrC11118.tin strands. 

Occasionaly these inclusions are multiple. 

It becomes confusing to speak of the •LE cell11
, the 

• LE b.ody" , and the • LE f'.ac tor• , and to speak of the LE body

whether referring specifically to the engulfed 'body-.· in ·an 

LE cell or speoifics.lly to the small amorphous homogeneous 

smudges typically found free in the connective tissues of 

patients with lupus. The LE body which is found in the LE 

cell is thought by most peopl� t� be of identical origin to 

the LE body which is found free within the connective tissues, 

and was described in the section on pathological findings. 

There is not, however, complete agreement on this. The 

LE :£'actor is considered to be the entity responsible for 

the formation of an LE body. The nature of this LE factor 

is highly debated. Many have hypothesized that it is an 

�ntibody, more specifically an antibody aga.iBSt DNA or against 

the cell nucleus or against the cell membrane. Others have 
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hypothesized that.it is an abnormal enzyme or enzyme inhibitor, 

or even inhibitor of an inhibitor, and have likewise named 

various sites of action. Its nature is unknown. It does 

appear to he evident, however, that there is a protein or 

protein-bound substance in certain people with clinical 

manifestations of lupus erythematosus, and that this substance 

may be found in all body fluids, and that· while in the blood i� 

appears to be associated with the gamma globulin fract.ion. 

In its presence, nuclei .. frClll normal neutrophilic granulocytes 

swell and becane hcmogeneous with le>ss of nonnal chromatin 

markings, the nuclear membrane ruptures, and the nuclear 

remnants Burst forth, f.orming a histologi.cally and biochemically 

identifiable LE body. This body may then be ingested by 

another normal granulocyte to form a typical LE cell. 

Furthermore, neither of these t1ro phenane:ne. may occur in 

the absence of this factor. (��)(77)(7B)(79)(eo) This series

of reactions has been obsened in time lapse microcinemato

graphic studiea. (7B) 

This LE cell is typical of the disease, lupus 

erythematosus, and this finding is relied upon more than 

any other for establishment of such diagnosis. The cell 

may be seen in the peripheral blood but is more likely to 

b .e seen in the bone marrow'. In many patients with clinical 

symptoms of lupus, but no LE cells naturally occurring, 

the development of the cell may be initiated by various 
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procedures� These procedures canprise the various LE 

cell tests. Thr�e ingredients are required for a positive 

test: (1) a source of nucleoprotein, (2) the LE factor

which will cause alteration of this nucleoprotein, and C�) 

a phagocytic cell. A number of individual tests hav,e been 

proposed, and no attempt will be made to enumerate them. A 

few general principles only will be mentioned regarding 

mechanics of the tests. It appears that •dead" traumatized 

cells are slightly more effective than 1 live• healthy- ones 

to furnish the nucleoprotein, and consequently those tests 

which include sane sort ot physical trauma. to the cells us 

usually give slightly greater positive results. Heparin 

and the other anticoagulants decrease the tendency to form 

LE cells; consequently clotted blood gives better results than 

does preserved blood. This may be accanplished by running 

clotted blood through a sieve or else by defibrinating 

blood. Two to two-and-one-half' hours is about the maximal 

incubation time, and most tests require about this period. 

Although sane tests appear to give slightly better results 

than others, invariably there are instances where the supposedly 

less sensitive test is positive while the other is negative, so 

that most reports ccmparing several different methods conclud& 

tbs.t one should probably use three or tour different modifi

cations in an effort to get a positive test. (55-)(57)(80H8l)

(�2)(8,)(84)(85)(86) 
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The LE rosette is another characteristic of lupus. This 

is a figur.e consisting of an LE hody surrounded by a cluster 

of encircling phagocy-t,ic neutrophilic granulocytes which have 

supposedly been attracted by;:-some chemotaxis-like force. If 

the formation .of LE cells is being watched microscopically, it 

may be seen that the granulocyt.es surround the LE body in 

this manner before one of them finally phagocytizes it. and 

becomes an LE oell.(80) It is seen under the same circum

stances as the LE cell and has nearly the same significance. 

If an LE cell test is negative, there is general 

agreement that little real inf'ormation has been gained. 

Persons with vary long-standing, very far-adTanced, active 

lupus will usually have a positive test, but then they are 

not a diagnostic problem anyway. Unfortunately, the finding 

of an LE cell is often a fairly late development of lupus, 

and the majority of mild cases will fail to show LE cells. 

In certain instances, the presence of LE cells may serve as 

a guide to the activity of the disease, being present in 

greatest number during exacerbations and being scarce or absent 

during remissions. Occasiona.ly the LE cell is seen before any 

definite symptoms, and again it may never be found, so rules 

are difficult to establish. 

Much has been said and written about so-called false

positive LE cell tests; many saying there is no such thing, 

most saying they have never seen one, a few saying they have 
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seen one, and a very few claiuling they are camnon. Thus one 

may read: •LE cells have been demonstrated in cases of hemolytic 

anemia, multiple myelana, amyloidosis, active chronic viral 

hepatitis, penicillin hypersensitivity, and during treatment 

of hypertension with h1dralazine•.<44) Another reports:

Positive LE tests have been seen in 9 rheumatoid arthritics, 

l scleroderma., 1 l'dlarteritis nodosa, l iermatanyositis, 1

Hodgkins, 1 hemolytic anemia, 2 after a reaction to

phenylbutazone, and l af'ter a reaction to hydralazine•.(a7)

Another report states that of 6 consecutive patients in their

care who bad penicillin reactions,, were found to have positive

LE tests. (eB) 1.rom these r�ports one would judge that little

reliability could be placed in this test. Another reports,

however, that in 7000 consecutive LE tests he bas found no

false positives except for 12 cases of hydralazine poisoning. (58) 

Yet another states that of 514 patients tested over a 4 year

period, 495 were decided to have diseases other than lupus,

and only 2 of these bad positive tests. Of these, one did

on one occasion only and then had but one cell. The other

had portal cirrhosis and some symptans of both hypothyoidiem

and Cushings disease; thus was a diagnostic problem. (77)

Upon further reading, then, one must then modify his view

by saying that it seems remarkable that coincidence could

load the scales so heavily as to give one gr011p a 50-50

incidence of false positives, and the other group no false
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positives in 7000 tests with the exception of hydralazine 

toxicity. One notes that various other persons verbalize 

their opinion that there is no such thing as a false positive 

test, except, perhaps, sparing the hydralazine induced ones. ('8)

(ll)(26)C,,)(58)(77)(88)(89) One may say that opinions mean

little, and that if' saneone has seen LE cells in a non-lupoid 

patient, this bas much more significance than the report of 

someone else who says he he.s not seen them. This is not 

entirely true, however, because unfortunately there is a 

certain amount of subjective opinion in the interpretation 

of whether or not a given cell is an LE cell. This has 

pranpted the addition of' yet another term, that of' the 

•pseudo.LE cell", which designates a cell which saneone,

somewhere has called an LE cell, but which really isn't

according to the more exacting criteria of someone, some

where else. Thus reports come in such as the following:

1A patient with symptoms typical of scleroderma was said to

have had positive LE cells, but the author on studying the

slides sees much nucleophagoeytosis and therefors says this

was another case of the pseudo LE cell phenomenon and there

never was a truly positive LE cell preparation•.(,}) 1The

LE phenomenon has been recorded in single cases of polyarteritis

nodosa, leukemia, Hodgkins, dermatitis herpetiformis, miliary

tuberculosis, and pemphigus without a convincing illustration

of an LE coll 1. (77) It is well to briefly consider some of
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the pitfalls encountered in determining whether or not-an LE 

cell is present. 

FDur other entities hav.e been describ$d as being possible 

t.o confuse with the LE cell. The first is platelet aggregations. 

These are rarely inges<t.ed, are more blue than purple, are 

siightly granular, and should r.e�lly never be mis.taken by an 

experienced investigator. The second is amyloici inclusions.. 

These would be quite unusual also, and may be diff'erentiated 

by appropriate stains. The third and fourth are the Ta.rt cell 

and the nucleophagocytic cell, and these may create a serious 

problem in diagno,ia. These two are considered either together 

or as being more or less: aynonanouS= by most, al though the tart 

cell, as originally described by Hargraves, (l9) was a hiatiocyte 

whereas nueleophagoc,tic cells may also be neutrophilic 

granulocytes. These cells have phagocyt'ized sane particulate 

nuclear matter and may be seen in a very large variety of· 

circumstances and even dn normal persons, although their most 

tre.quent occurrence is in hyperaensi ti ve states of all kinds. 

The nucleophagocytic cell is differentiated by the fact that 

the ingested nuclear material still shows strands of chomatin 

within it, wher.eas the LE cell inclusion is completely homo

geneous. However, partial digestion and homogenization of"

phagocytized nuclear matter may occur gradually, and the cell 

is then difficult to differentiate tran an LE cell. Ror this 

reason, it has been recamnended that if many examples o� 
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· nucleopbs.gocytosia are seen, and only one or two cells

resembling LE cells are seen, and these are at all questionable,

that the preparation must be considered as being negative for.

LE cells.

The chief problem, then, in detection of an LE cell is 

to determine whether the pbs.gocytic cell has ingested a 

homogeneous LE body, or whether it bas merely ingesf.ed a 

piece of nuclear material and sub1equently partly digested 

it. The cardinal deciding point is whether or not ehranatin 

strands may be seen in the inclusion body. Of aid is the fact 

that the LE cell is usually a neutrophilic granulocyte, (but 

may be a histiocyte or eosinophile) and that a nucleophagocyte 

is usually a histiocyto ( Tart cell), but may not infrequently 

be a neutrophilic granulocyte. As with other blood cells, an 

unknown cell is partly distingu.shed by the company it keeps, 

and thus if only one or two questionable cells are seen, the 

presence or absence of numerous examples of nucleopha.gocytosis 

in surrounding areas should be taken into consideration. Of' 

further aid, would be .presence of any rosettes. A sort of 

rosette formation may be seen around either an LE body or a 

nuclear fragment, but if a rosette formation is seen around a 

hcmogeneous b;ody, · this would be of great aid in verifying that 

an otherwise questionable cell might truly be an LE cell.<79)

(91)(92) 

It would appear that certain criteria ought to be 
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followed in the enumeration of cases which may be considered 

as possible false positives. The following are proposed: 

1. Occurrence of a positive LE cell teat in a person
diagnosed to have a conditiqn other than lupus.

2. Absence of sufficient clinical, histological, or
laboratory (exclusive of LE cell test) e.vidence
for the diagnosis of lupus.

�. Disap'!)ee.rance of the positive LE cell test foll<lWing 
successful therapy in those conditions which are 
curable; 

-or-
In progressive non-curable conditions: 

A. Positive LE cell test must occur in that
disorder much more frequently than in a group
f.ram the general population of similar age and
sex and otherwise similar circumstances.

B. The group in which the positive LE cell tests
are found mu.st not differ in any significant
respect fran the average case of this condition
in persons without LE cells.

4. At least a five-year follow-up to ascertain that no
findings of lupus subsequently appear in the patient.

5. Publication of photographs of the LE cells so that
other investigators may confirm that they do not
appear to be nucleopha.gocytic cells.

If all the above criteria are fulfilled, the case qualifies 

as a possible false positive test. Fran this point, one should 

determine how many of these false-positives have been reported. 

One should then can.pare this to the number of cases reported 

in which the same presentation was seen, but in the follow-up 

other symptoms or signs of lupus appeared. It should be 

rem6I!lbered also that a waiting period of even five years 

may be too short. 
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If one now re-examines the case for the existence of so-

called false positive LE cell tests, and if one attempts to 

count the number of such cases in those conditions other than 

lupus in which LE cells have been reported, one finds only 

two conditions in which a significant number of positives hav.e 

been reported, these are hydralazine poisoning and rheumatoid 

arthritis. In all other conditions where "false-positives 11 

have been reported, one may conclude that many of these 
,i 

reports were based on the finding of nucleophagocytosis 

rather than LE cell formation, and that the remainder are 

best considered a s instances where a sublinica l case of lupus, 

during a period of aggravation, exhibited a few LE cells. This 

may be an injustice to those who propose that false positives 

exist. On the other hand, since lupus is so difficult to 

diagnose, since the number of proposed cases of false positives 

which fulfill all the above criteria is so small relative to 

the total number of cases of lupus in the United States, and 

since there are so many reasons for believing that the LE 

test is specific, then it would certainly appear that the 

burden of proof should rest on those who would prove the 

existence of false positive tests and not those who would 

refute them. This would mean that it would be necessary to 

prove that lupus was not present in these cases. There is no 

1010\'m way to prove that lupus is not present. Therefore, in all 

conditions except rheumatoid arthritis and hydralazine toxicity, 
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it is believed that existence of false-positive LE cell tes-ts 

must be denied until either many more cases are reported, or 

until enough is learned of the pathogenesis of lupus that a-: 

teat may be devised which, if negative, will rule out lupus. 

The rep�r-ted instances of f.s.lae positives in rheumatoid 

arthritis and hydl!alazine poisoning now deserve consideration. 

Of those persons having diagnosed rheumatoid arthritis and 

developing positive LE cell tests, most will gradually develop 

a picture resembling lupus more than rheumatoid arthritis. The 

remainder will -usually show at least a few findings typical 

of lupus.(lO)(ll)(77)(92)(9,)(94)(95) This problem is difficult

because of the facts that rheumatoid arthritis has many variants, 

that arthritic canplaints are the camnonest form of presentation 

for lupus, and that in a number of eases lupus seems to sort of 

gradually emerge fran a developed ·case of rheumatoid ar-thritia. 

The differentiation of these diseaseawill be discussed in Part 

III. The LE c•ll tests reported in persons believed to have

rheumatoid arthritis are lelieved not t.o be false positive tests,

because if the five-year waiting period is observed otheir findings 

more characteristic of lupus than of rheumatoid arthritis 

develop·- so frequently. 

In regard to hydralazine toxicity, many cases of positive 

LE cell tests have been reported.(lO)(ll)(l5)(B6)(S7)(96)(97)

(98)(99)(100)(101)(102) This appears to be a true toxicity 

response rather than a hypersensitivity because the incidence 
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of developznent of the LE cells and the severitv of the reaction 

bear a direct relation to the total amount of the drug ingested 

(allergic or idiosyncratic responses would be less dependent 

on amount of the drug). Indeed, in dogs, administration of 

large doses of hydralazine in one rathe:r:small series of 8 

dogs evoked positive LE cells in seven and typical kidney 

histologic changes in the eighth. (lOO) Such a universal

response suggests a metabolic interference and not a �yper

sensitivity. It is noteworthy that in those per.sons showing; 

positive LE cells on the basis of hydralazine-toxieity, there 

is often seen the early development of a syndrane exactly 

resembling rheumatoid arthritis which gradually transforms 

into a syndrome which ma.y show all the findings typical of 

systemic lupus erythematosus. These observations are of 

value in interpreting the positive LE tests both in rheumatoid 

arthritis and in hydralazine toxicity. The only demonstrable 

ditterence between the:0 syndrome ordinarily described as lupus 

erythema.tosus, and that seen with hydralazine poisoning is that. 

the latter is reversible upon cessation of hydralazine therapy 

while the former is not pt"esently reversible. Even this dif'

f'erence may be argued against since: (1) lupus in absence of 

hydralazin6 poisoning may still be expected to becane worse 

upon its administration and become alleviated by its subsequent' 

withdrawal, (2) b1'dralazine is too new a drug for evidence 

accumulate to show whe:ther or not persons showing an 
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increased susceptibility to hydralazine poisoning will 

have an increased incidence of lupus in later years, and 

(�) if other aggravants, such as sunlight and all ener�zing 

rays could be canpletely removed, this might also reduce 

symptans to a sub-clinical level in certain lupoid patients. 

While the mechanism by which hydralazine causes this syndrome 

is not known, and may be different from. the mechanism (or 

mechanisms) ca.using lupus, the mechanism ca.using lupus is 

also unknown and may differ tran one case to another just 

as well. Since hydralazine toxicity may show all the other 

pathognanonic findings of lupus, and cannot on the basis of 

present evidence be said to not be lupus, it cannot be said 

that the LE cells seen are false positive ones. That is to 

say, that a case of hydralazine poisoning must be regarded 

as lupus erythematosus, since it meets the description of the 

syndrane, and since etiology-, being unknown in lupus, may not 

be used as a criterion upon which to base a diagnosis. It is 

believed that this hydralazine syndrome is a strong bit of 

evidence for a metabolic etiology of lupus. The finding 

that it can be readily induced in such a large percentage of. 

persons on moderate dosage suggests that there may be maey

subclinical cases of lupus. In neurophysiology, sane of the 

greatest advancements in understanding were achieved through 

use of such poisons as strychnine, curare, and nicotine. 

Hydrala.zine may likewise prove useful in the under,standing of 
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lupus. More study in this field is indicated. 

In summary of the LE cell test: (l) numerous methods ar_e 

' available and one should chose two or three of those currently 

reported to yield the best results, (2) it is necessary to 

distinguish the LE cell from the nucleophagooytic cell,(;) 

many cases Qf lupus will not exhibit LE cells, (4) for purposes 

of.this discussion, false-positive LE cell tests are considered 

non-existent, those reported in rheumatoid arthritis being_ 

believed to designate patients having lupus, those seen in 
,, 

hydralazine poisoning believed to serve as further p�oof that 

hydralazine poisoning may be considered as a form of lupus, and 

other reported instances having so few well-documented'cases 

that they are believed best explained as being patients with 

subclinical lupus coincidental to or aggravated by another 

disease. The question of false-positive tests is presently 

debated, and, judging fran reports seen, it would appear that 

a majority of investigators believe there are no false positive1F, 

but would except hydm.lazine toxicity from consideration. 

Dll'P'DINTIAL DIAGNOSTIC POINTS 

Routine Laboratory 'rests: It is 1:ielieved that the following 

tests should be done in all cases where the diagnosia of. lupus 

is under. consideration: (1) complete blood count1 
(2) urinalysis, 

C,) repeated LE cell tests, (4) chest x-ray, and (5) erology. 

The complete blood cOWlt is of value in the evaluation 
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e£ other diagnoses as well as lupus. A leukofenia is strong 

supportive evidence of lupus and extremely valuable when 

other conditions conside�d in the differential are associated 

with a leukocytosis. A leukocytosis mili tat.es against the 

diagnosis of lupus, and if it is over 15,000 to 20,000 very 

nearly excludes the possibility of lupus. A mild·anemia is 

consistent with lupus though certainly extr�mely non-specific. 

Urinalysis typically shows a multitude of findings 

including a few red blood cells, a few whit-e blood cells, 

and a few bys.line and granular casts in any of the coll�gen

diseases. In lupus a common but not invariable finding is" 

the presence of the nephrotic syndrane with varying degrees 

of albuminuria. wpus should be considered in all cases of. 

the nephrotic syndrome. 

Repeated LE cell tests should he perfo:mned when lupus 

is suspected. The exact number which one should obtain 

depends, of course, on the clinical picture. It is note

worthy, however, that a number of attempts are often necessary 

before a positive result is obtained. No single method of 

testing is particularly recommended since improvements are 

constantly being repor-ted and the method used in differe•nt 

localities may vary-. Generally speaking, however, olotted 

blood techniqqes are usually more sensitive; and it is often 

wise to try two or three different methods where possible. As 

discussed previously, a positive test is considered specific 
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for lupus; but negative tests never exclude lupus, The test 

will most likely be positive at times when clinical symptans 

are at their height. 

A chest x-ray should be obtained in all cases suspected 

of having lupus; not because there are any specific fin41ngs 

in lupus, but because there are specific findings in othe� 

diseases which should be included in the differential with 

lupus, and because there is an increased incidence of other 

lung disease in presence of lupus. It must be emphasized 

that the presence of other diseases, such as tuberculosis or 

pneumonia, in no way excludes lupus. These diseases are 

much more common in persons having lupus than. in persons 

not having lupus, and in the presence of canbined disease one 

will ohtain much better results by tr.eating the lupua, as with 

corticoids, in addition to chemotherapy for the asa:oc.iated 

disease, even if it be tuberculosis, in which case conticoidac 

are ordinarily contraindicated. Indications for·future 

chest x-rays must b.e determined carefully; be.lancing the 

marked predisposition of a person with lupus toward development: 

of tuberculosis, against the known aggravation, to lupus,., of. 

actinic rays. 

A rrutine serology is believed a worthwhile test to. 

perform on all persons" suspected ot haVing lupus. This test 

is quite simple to perform, and alt.hough not, specific, is 

highly suge,,stive of lupus if a false-positive result.--ia,, 
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obtained. A false positive serology is quite canmonly seen 

in lupus and is seen only occasionaly under other circumstances. 

One should make a detennined effort to arrive at an explanation 

for all false-positive serologies. 

Special Laboratory �ests� Other tests to be obtained will 

depend upon,the clinical �ir�umstanoes and upon other·con-

di tions in the differential to b-e ruled in or out-. Biopsies

are indicated in certain c.ircumstances. Skin biopsies are said 

to be diaa.ppointing in many instances, but would still be 

thought worthwhile in cases with striking skin involvement 

and little else upon which to make a diagnosis� 

Liver biopsy is not worthwhile except where indicated 

for other reasons. Although cases of hepat1tis and cirrhoeia: 

associated with lupus hav.e been reported, liver.·biopsy would 

not be helptul even in these instances, since there are no· 

specific histologic changes to be seen. The usual findings 

in such cases are either a viral hepatitis or post-necrotic 

cirrhosis. 

Kidney biopsy is very helpful in cases with marked renal 

involvemen�, and will often establish a diagnosis whether the 

disease present be lupus or whether it be one of several other 

causes of the nephrotic syndra:ne. This method has been advocated 

by several as being vsry use:f'.ul. (25H45i)(6l)(lo,)(l04) It. is,

proba.bly worthwhile where the diagnosis cannot b.e ma-de by 
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other means and where there is moderate to marked involvement 

of the kidneys. It is probably not worthwhile where there is� 

only slight renal involvement since the chance of hitting an 

area showing involvement would be much less. 

Lymph.node biopsy is a worthwhile procedure in those caeea:: 

where there are l�ge nodes detectable by palpation. Under. 

these cir.cumsttwces�therec will be other: conditions in the 

differential which of themselves would require that a biopsy 

be taken. It ha&::: been said that a diagnosis-of lupus can 

be made on the basis of a lymph node biopsy, but: moat persons. 

wruld not consider the changes that specific. It is not, 

thou.ght vor.thtirbil,to do a lymph node biopsy where there are 

no obviously enlar.,ged nodes available unle11s there are-'-ma11GW1 

other than consideration of lupus for.. doing so. 

Muscle biopsies may be attempted, and may occasiomly 

show sufficient evidence of inv�lvement in the connective 

tissue for a diagnosis of lupus to be established. Usually, 

however, no positive findings are obtained by muscle biopsy 

�f lupoid patients.(io5) P�ndings obser�d in biopsy of
' 

.

various lupoid tissues are described in the section on 

pathological findings. 

Those laboratory tests previously described and based 

upon urinary- mucoplysaccbaride excretion, upon post.ive c 

compleiNnt-f'ixation reactions to cell nuclei, upon the ratio 

ot bound to tree serum pantothenic acid, and upon the reaction 
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of serum with the Eastman 984 reagent all may: pr.ove to , 1:re of 

value �nd all merit further study, but presently are not; a: 

reliable guide because of insu:f'ticient experience ltith their 

use. Use of an antigl�lin labeled with r�51. appears to 

hold unusual premise of becoming a valuable test, but again 

bas not been adequately evaluated. These tests were described 

in the section on lahoratory test�. 

The Jlifferential Diagnosis: No complete list can be ms.de 

which would include all the conditions one should consider 

in an individual in whan lupus is-. suspected. This is because 

lupus may present itself in an extremely variable manner. The 

following list includes conditions which may and have been 

contused with lupus, but in each individual case there will 

likely be additional illnesses that ought to be considered: 

scleroderma 
dermatomyositis 
polye.rteritis nodosa 
rheumat�id arthritis 
rheumatic fev.er 
se.rcoidosis 
tuberculosis 
amyloidosis 
syphil'is 
porphyr!a-
bacterial endocarditis 
glomernlonephritis 
lipoid nepmosis 
brucellosis 
hypereplenism 
cirrhosis & hepatitis 
infectious mononucleosis 
acute surgical abdcmen 
pellagra 
drug reaction 

-62-

psychoneur_osis 
pyelonephritis 
bs.rt-onellosis 
coccidioidcmycosis 
histoplasmosis 
hemochroma.tosis 
amyleidosis 
renal vein thrombosis 
tridione toxicity 
dia bet1.c neur_opa thy 
lymphase.rc ana. 
Hodgkin's disease 
psittacosis 
periodic neutropenia 
subleukemic leukemia 

Stevens-Jobns�n syndrome 
trichinosis 
epilepsy 
toxemia of pregnancy 
multiple myeloma 



Because of the extreme variability of the disease, no 

set rules may beestablished for making a diagnosis, and 

proc-edures will vary from case to case. A few of the con

ditions causing particular ditticulty in differ.ent�ation 

will be briefly discussed. 

Acute Surgical Abdanen: Whereas involvement of abdaninal w.scera 

is a common occurrence in lupus, acute abdaninal symptoms are 

not often reported. Pollak et. al. report on 14 cases, howeve�, 

in which abdaninal symptoms caused by lupus were suf:ficiently 

severe to call in surgical consultation.<25) Diagnoses made

on these 14 patients included acute appendicitis, aeute chole

cystitis, perfora.tipg peptic ulcer, volvulus, paralytic ileua, 

small bowel obstruction, severe gastroenteritis, parametritis, 

infection of broad li�ent, infective peritonitis, and 

pa.ncreatitis. Ten of the cases were found to have a non

infective peritonitis and four to have a panoreatitis. 

Twleve of the fourteen were kn�wn to have lupus before 

development of the abdcminal symptcms. Of the series of 14,

two were men, and four of the wa:nen were negroes. The following 

findings were obsened in the fourteen cases:

1. Temperature: a.bout normal in 5; 1o4
° or over in,. 

2. Pulse: roughly proportional to temperature.

;. Pain:_Present in all and quite variable, being
localized or diffuse; dull, cramplike, or 
colic-like. 
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4. Vani ting-: in 10.

5. Diarrhea: in,.

6. Constipation: in 4.

7. Distention: in l}.

8. Tenderness: in 1; and usually marked.

9. Rebound tenderness: in 8.

10. Citarding: in 8.

11. Rigidity: in 4.

12. Bowel sounds: decreased in; and absent in;.

1;. Abnormal urine: 12. 

14. Leukopenia: 8.

Y.ran study of the above list one gathers that he should suspect.

a lupoid etiology- af acute abdaninal symptcms when (1) 

leukopenia is present, (2) abnormal urinary findinp typical 

of lupus are seen,(;) abdaninal pain and tenderness are 

proportionately much worse than consistent Vi.th a relatively 

mild amount of guarding or rigidity. other findings seem 

quite canpatible with non�l!upaid causes ot the acute abdanen. 

It is stated by the authors that the non-operated cases showed 

very definite improvement 24-48 hours after institution of· 

therapy with large doses of adrenal corticoids. 

In the instance of a person presenting with symptans of 

an acute surgical abdanen who is not known to ban lupus, it 

is recanmended that lupus be suspected if (1) lewcopenia is 

present·, (2) urinary findings are typical, (;) other sipis 
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typical of lupus are noted, particularly if there is an· 

exacerbation of them concurrently with the development of: 

the abdaninal symptt'lns. The finding- of pain and tenderness out 

of pr--oportion to minimal gne.rning and rigidity may occasionaly 

be suggestive, particularly in borderline cases. However, 

pain and tenderne-ss show so much subjective variation, and 

rigidity v.a.ries so greatly with location ot the inflammation 

and general condition of the patient, that this ratio isn't 

thought to be very reliable. It none of the above conditions 

are fulfilled, one should presently exclude lupus and procede 

with his diagnostic workup. If any of the above conditions 

are present, one must then evaluate the possibility of lupus. 

Handling of the case would then depend upon severity of the 

patient's condition, and upon the diagnoses receiving cliie:f'

consideration. If signs appear very likely, as for instance 

if a definite leukopenia is present, or if an erythematous 

rash has developed concurrently with the abdominal signs, 

then one ought to temporize if the patient's condition will 

permit it. If the patient:'s condition is not at �11 serious, 

one may procede with a full diagnostic workup. If the patien1t1 s 

condition is grave, and a non-surgical condition such as 

pancreatitis is chiefly considered along with lupus, one 

should include steroids as a part of the therapy if lupus 

is seriously thought present. If the patient's condition is 

severe and a surgically amenable condition such as a perforated 
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ulcer is suspected, one should procede with surgery, but should 

begin the patient on adrenal steroids preoperatively i:f' he feels 

the evidence for lupus to be very strong. In any event, it will 

be worthwhile to make a r-outine check :f'or lupus and to follow 

the patient after recovery with an eye toward development o:f' 

further symptans. 

In the instance of a person known to have lupus, one 

should always suspect that acute abdaninal symptans may be 

either lupoid or non-lupoid in origin. One should particulanly 

suspect they are lupoid in origin if the white blood count 

falls instead of rises, or if there is a concurrent increase 

in any manifestations of lupus previously present in the patient, 

of if there is development of any new lupoid symptoms. One 

should immediately place the patient under large doses of 

adrenal steroids whether· surgery is contemplated or not. If 

symptans resemble a condition amenable to surgical treatment, 

surgery should be perf'ormed if such a condition ordinarily 

demands rather prompt surgical intervention. This is true 

even though there be other evidence (for example a decreasing 

white count) that lupus is in exacerbation. If such haste 

is ordinarily not really necessary, then one should wait out 

the 24-48 hour period for evaluation of the effect of the 

cortisone. 

Amyloidosis: Amyloidosie is an uncanmon disease which bears 
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certs.in resemblances to lupus. In this disease, a protein of 

variable composition but usually associated with a material 

similar to chondroitin-sulfuric acid is abno�lly deposited 

in tissue. Four types of amyloidosis are camnonly recognized: 

(1) primary amyloidosis, (2) secondary amyloidosis, (;)

amyloidosis associated with multiple myelana., (4) localized 

amyloid tumors. 

Primary amyloidosis is a relatively rare disease and is 

seldan seen before the age of 40; thus while considered in 

passing, it would not often be a serious diagnostic possibility 

in most cases of lupus. Cardiac, smooth, and skeletal muscle 

are the most camnonly involved sites, but liver, kidney, and 

spleen are also not infrequently involved. This entity most 

commonly presents as an insidiously developing congestive heart 

failure or nephrotic syndrane, and should be considered in 

the differential with lupus in cases so beginning. It may 

occasionaly be identified by the congo red test, but since 

this type of amyloid often does not take the stain well, 

early cases and even many well-advanced cases of am.yloidosis 

will not be diagnosed by this method. Macroglossia is said to 

be present in one-half the cases, and if noted, is a vecy 

valuable diagnostic sign. Polyneuropathies may be seen in 

either lupus or amyloidosis. Amyloidosis would be expected 

to be associated with a more steadily progressive course 

than lupus, which is noted for its remissions and exacer-
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be.tions. It is Be.id that there is often abnormal serum 

proteins and that these may sometimes be seen with the 

aid of electrophoretic patterns, bu.t this change is ·so 

subtle as to rarely be readily apparent, and so is not presentq 

of real diagnostic help(TT) In otherwise doubtful cases, lupua, 

may he diagnosed i:f' theN is a positive LE cell test;: or 

primary e.myloidosis may be diagnosed if a positive biopsy can 

be obtained. Muscle biopsy is u.sue.lly most fruitful although 

skin lesions (present in form of xanthelasmic plaques in about 

25 per cent of cases) are also suitable. One should recall that 

amyloid and LE bodies are indistinguishable under H & Estain. 

Secondary amyleidosis is much more common, and occurs 

secondary to chronic suppurative or inflammatory processes 

including tuberculosis, bronchiecte.sis, osteanyelitia,, Hodgkin's 

disease, chronic ulcerative colitia, regial enteritis, chronic 

pyelonephritis, and rheumatoid arthritis. Sp;leen, kidney, liver, 

and adrenal cortex are most canmonly involved;. and lymph nodea,,

pancreas, ga.etrointeatinal tract, prostate, thyroid, and othe� 

glands may be involved. Even if extensively involved, glands 

function relatively normally until very late in the disease, 

and symptans are usually those of the underlying disease. The 

nephrotic sy,ndrome may occur but is usually quite mild. Thus, 

confusion with lupus arises only where the underlying disease 

might be confused with lupus, or occasionaly where the 

underlying disease is a camnon complication of lupus. For 
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instance, if the underlying disease is rheumatoid arthritis, one 

might interpret the appearance of a mild degree of the nephrotic 

syndra:ne as indicating a diagnosis of lupus instead of the 

corr�ct diagnosis of rheumatoid arthritis plus secon<la.ry 

amyloidosis. One might similarly confuse tuberculosis with 

secondary amyloidosis, as being lupus with tuberculosis 

secondarily developing, since tuberculosis very frequently 

canplicates lupus. In instances where doubt exists, one 

should attempt to rule out amyloidosis by performing a 

congo red test, and, if indicated, a liver or kidney biopsy. 

One or the other of these should be positive in the majority 

of cases where amyloidosis is sufficiently atvanced to cause 

recognizab-le symptoms. Diff.erentiation is less important 

than with some other diseases since there is little difference 

in treatment of the nephrotic syndrane regardless of whether i� 

is caused by lupus or amyloidosis, since symptoms such as 

arthritis may be treated about the same whether-due to lupus 

or to rheumatoid arthritis, and since diseases such as tuberc

culsosis should be recognized regardless of which other 

entity accanpa.nies it. 

Amyloidosis secondary to multiple myeloma, and localized 

e.myloidosis should not be a diagnostic problem in separation 

fran lupus. 

Subacute Bacterial Endocarditis(SBE): Oftentimes a very 

difficult case to diagnose is one which presents with symptans 
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which might be due to either lupus or to SBE. The frequency 

with which Libman-Sacks endocarditis occurs in lupus, and 

with which congestive heart failure may be a praninent 

symptan has already received comment. SBE simulates Libman

Sacks endocarditis in the cardiac manifestations, such as 

heart murmurs and symptoms of congestive .failure, but also 

in other ways. SBE not infrequently begins as a fever of 

undetermined origin, sanetimes steady but often intermittent 

and accanpanied by -rery vague symptcms of anorexia, weight 

loss, slight nausea, easy fatigue, and malaise exactly such 

as one would likely observe in an early case of lupus. Joint 

inflammation is said to occur in about 25% of cases of SBE. 

Emboli to the kidney are very common in SBE setting up a focal 

glanerulitis so that there is commonly microscopic hematuria, 

and may be albumirmria. The spleen is said to be palpable 

in about 50% of the cases of SBE, and skin piE!1)lentation, 

usually a light tan color, is seen occasionaly.(lO)(ll) Thea&

findings are all ones which have been mentioned previously as 

being very strongly suf't"estive'of lupus. One might expect 

that the classic embolic phenomena described for SBE (Osler's 

nodes, splinter hemorrhages, Roth spots, petichiae in various 

locations) would be much less ca:nmon in the Libman-Sacks 

endocarditis since in SBE the emboli,are believed to break 

off fran the clumps of bacterial growth rather than fran. 

the endocardial lesion itself, and in the Libna.n-Sacks 
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type of endocarditis there are no bacterial clumps. It is 

true that there are fewer emboli in the lupoid endocarditis 

than in SBE, but the 11embolic11 phenanenon may be seen regardless. 

In SBE the bacterial emboli do not assume new growth in their 

peripheral location, but only block tiny blood vessels, stopping 

flow, causing necrosis of the wall, and a tiny hemorrhage. This 

cannot be readily detected fran lilimte hemorrhages originating 

fran other causes, and in lupus there may be petichial 

hemorrhages related to platelet deficiency. Apparently, in 

Libman-Sacks disease, the peripheral petichial hem.orrbages 

are even more canmon than in other lupoid presentations. 

Perhaps there is a degree of embolization fran platelet 

aggregations upon the endocardial lesions. At-any rate, 

signs of embolic phenanena prov.e little as to a lupoid or a 

bacterial etiology. Indead, the classic triad described by 

Libman consisted of fibrinous pericarditis, white-centered 

petichiae in the skin, and constitutional s:ymptoms. (7) 

The laboratory may be of considerable help. A., positive 

blood culture tor streptococcus viridans, which is said to bs 

obtainable in a.round So% of cases of.SBE, would clinch the 

diagnosis for SBE. A positive LE cell preparation would be 

positive proof of lupus. A false positive serology would 

be strongly suggestive of lupus. The white count may be 

normal, but is usually moderately elevated in SBE so that a 

leukocytosis would be strong evidence of SBE and a leukopenia 
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strong evidence of lupus. Because SBE may cause a focal 

glcmerulonephritis, minor urinary findings would not be of 

great significance; but the presence of a full-blown nephrotic 

syndrane would strongly suggest lupus, and in cases where 

there appeaTed to be marked renal involvement and yet diagnosis 

was still uncertain, renal biopsy might be very helpful. 

Oases of SBE presenting as renal insufficiency have been 

reported.(lOT) The renal involvement as a consequence of 

emholi, may be moder.ate. One must always remember that a , 

given finding, as kidney damage, is not always related to 

primary conditions considered. It may be only an incidental 

finding, particularly in older persons. 

The test of therapy may also be of diagnostic aid and 

may be resorted to for the answer. Although scorned b� 

some as asloppy• procedure, it is greatly preferable to its 

alternative of diagnosis by autopsy. In doubtful cases one 

would proceed to emply antibiotic therapy. If this were of 

no avail, and lupus were suspected, one would attempt a short 

course of corticoid treatment·. There are few cases of SBE 

or of Libman-Sacks endocarditis which would not show some 

clinical improvement under appnopriate therapy. It may be 

borne in mind that a bacterial endocarditis may develop on 

valves damaged by Libnan-Sacks disease as well as by 

rheumatic fever, but this would be a very rare circumstance.•. 
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Brucellosis: Brucellosis is a disease which should not pose 

a real problem in differentiation fran lupus. It will be 

mentioned briefly, however, since it has been reported to be 

misdiagnosed for lupus on occasion,(2B)(5B) and since the

clinical picture may show many resemblances. The folloWing 

signs and symptoms were noted in a series of 94 cases of 

brucellosis diagnosed at the University of Minnesota and well

portray the non-specific, widespread involvement which is 

characteristic of both brucellosis and lupus.(lO)

Symptans: 
A. weakness 91% of cases
B. sweats 76%
O. chills 75% 
D. anorexia 70% 
E. generalized aches 69%
F. headache 64%
G. rigors 56% 
H. nervousness 52%
I. backache 51% 
J. joint pain 44%
K. depression 40%
L. insomnia 38% 
M. pain back of neck �6%
N. cough.,,%
O. abdominal pain 21%
P. constipation 12'&
Q. visual disturbance 12%

Signs: 
A. fever, 98% of cases
B. lymphadenopathy 46%
C. palpable spleen 45%
D. palpable liver 26%
E. abdailina.l'tender.ness 9%
F. skin lesions 'l'1, 
G. neurologic changes 8%
H. cardiac abnormalities 8%
I. tenderness over spine 6/o
J. :t\lndoscopic changes ?lfo
K. orehi tis 2% 
L. pain over hip 2%
M. jaundice 1%
N. pain over sacroiliac 1%

R. nausea and vaniting lo%
S. diarrhea lo%
T. GU disturbances 7%
U. neuralgia 5%

Although the clinical picture can thus resemble lupus, and 

although brucellosis is usually accc::mpanied by a normal white 

count or a leukopenia which may further confuse the examiner, 

the two diseases can be differentiated if both are carefully 
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considered and adequate tests are done. The diagnosis may 

not be made the same day the patient �s first seen, however. 

Brucellosis is now chiefly either an occupational disease or 

a geographic disease and in the'average city dweller in the 

United States its acquirement is very unlikely. Further, 

chronic brucellosis is probably very uncamnon, and anyone 

who has had these vague symptoms for a period of over six 

months probably does not have brucellosis although some cases 

do so exist. These two factors may be kept in mind to guide 

in estimating the likelihood of brucellosis. 

Wherever brucellosis is suspected, the proper screening 

test is the agglutination reaction. Agglutinins occur in 

virtually all cases of brucellosis, appearing during the 

second or third weeks ot the disease. A dilmtion titer of 

1:100 or greater is generally considered as reliable proof. 

of active disease. Lower titers are not significant. A 

rising titer during a febrile state is very significant. 

Cross reactions may occur with Pasturella tularensis and 

Vibrio camna. It is recamnended that one attempt blood 

cultures in those cases where a positive agglutination 

reaction is obtained. Positive blood cultures have been 

said to be obtainable in about 505' of the eases. Various 

other laboratory tests hava been proposed, but are generally 

felt to b� not worthwhile. (lO) (ll)

Tlnls brucellosis should be suspected when there is 
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development of non-specific disease characterized chiefly 

by fever, weakness, and nervousness in a person either engaged 

in an occupation where he is in contact with animals or animal 

products, or who has been in an epidemic area.. Where suspected, 

an agglutination reaction should be performed. If the titer 

is less than 1:100 at a time when the patient is symptanatie 

and whose original symptans began at least three weeks 

previously, it may be concluded that the patient has a 

disease other than brucellosis. If he has a titer of 1:100 

or over, or a titer near this which has been shown to be 

rising during the period of symptoms, and if he has clinical 

evidence of brucellosis, and if he does not have a clinical 

hi•tory of uiatic chloera or tularemia, he ma.� be considered 

to have brucellosis although an att.em.pt at confirmation through 

blood culture should be made. Differentiation between brucellosis 

and lupus is thus me.de by ruling brucellosis in or out on the 

basis of an_agglutina.tion titer. 

Cirrhosis� Hepatitis: Chronic liver disease is an easy 

condition to diagnose as to presence or absence, but often 

it is difficult, if not impossible, to determine its original 

etiology. Liver involvement, although quite common in 

lupus, does not cam.nonly cause symptans. Bearne, in 1956, 

reported on a series of 26 cases of an unusual form of hepatitis 

occurring in young women.(loa) Eleven of these bore symptcms

consistent with lupus, and one had a positive LE test, and 
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he suggested a possible collagen disease etiology in these 

cases. Eleven other cases, each with a positive LE cell 

tes-t, were reported by four o:ther investigators, each of 

whan attempted to minimize the findings consistent with 

lupus and report the cases as examples of false positive 

LE tests.(l09)(llO)(lll)(ll2) However, it would appear

that certain findings more consistent with lupus than with 

hepatitis were present in these cases. Bartholemew et. al. 

have recently reported on a series of seven patients, all 

of whom have chronic liver disease, and all have a number of 

findings characteristic of' lupus including repeatedly positive 

LE cell tests.(ll;) The liver disease might be an incidental

finding or might be associated with the lupus, but was 

believed by this group to be due to lupus for the reasons 

that: (1) the patients had lupus, (2) they were mostly 

young wcmen (four were under 25) in whcm cirrhosis is uncommon, 

and(;) similar instances of lupoid symptcms plus liver disease 

have been reported in the papers above-mentioned. It is 

concluded that the cases thus far reported are definitely 

not false positive tests for LE cells, since lupus was 

definitely present. It appears likely that development of 

the liver disease was ficilatated by, if not directly caused 

by, the lupus, but this point cannot be settled on present 

evidence and opinions only may be given. In the cases 

reported, there have been autopsy reports of subacute viral 
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hepatitis, and of postnecrotic cirrhosis in the involved 

livers. General symptcme.tology has been clinically 

consistent with a post-necrotic type of cirrhosis of' 

insidious development. 

There should be no unusual diagnostic probelem related 

to determination of presence of lupus in a person with liver, 

disease, or vice-versa. Diagnosis as to whei.her or not the 

liver disease has been caused by the lupus, when the two 

are found together, is pre•ently an insoluble problem. 

Dermatan:yositis: No difficulty will be encountered in 

differentiating the typical case of dermatcmyositis frcm 

the typical case of lupus. Difficulty arises, however, in 

a number of borderline cases in which the patient will 

appear to have a s·ort of mixture of the two diseases with 

clinical, laboratory, and even histological findings 

typical and even 1 specific1 for each of the two diseases. 

Scleroderma often behaves similarly, and cases will arise 

in which no decision can be made as to which of this t'rio 

of diseases is the primary disease of that patient. Many

observers share the opinion that the etiology of these collagen 

diseases is very similar if not identical, and that certain 

instances arise where a patient appears to have a non-

specific collagen disease with canbined features.<,,)(70) 

(f/7)( 114)(115)(116) It cannot be stated, however, that 
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these particular p•tients do not in fact have two or three 

difTen,nt diseases with a resultant admixture of manifestations; 

indeed, one would expect that a person susceptible to one 

would be more likely susceptible to another than would the 

anrage person. Thus, with our present state of knowledge:, th& 

best that can be done is to call tlie disease whichever of the 

entities seems definitely more pronounced, or, if there is 

strong evidence of both, one can only say that he is dealing 

with an •atypical" collagen disease having manifestations of 

both lupus and dermatcmyositis. As knowledge further.· 

accumulates regarding the etiology of these diseases, it may 

later be possible to separate these borderline cases. 

D�rmatamyositis, as its name implies, manifests itself 

chiefly through alter.ations of skin and skeletal muscle. 

Any skeletal muscle may be involved although the trunk and 

proximal portions of the extremities usually show the greatest 

involvement. The patient notes stiffness, tenderness, and 

loss of strength in these muscles. Atrophy and contractures 

may make a late appearance. Microscopically the fibers may 

show proliferation of nuclei, occasional round and giant cells, 

and varying degrees of degenerative change. The skin 

manifestations are very non-specific and may take any fonn, 

but most camnonly are erythematous in nature. Edema is 

another common feature even though the kidne,w and heart 

are rarely affected. Periorbital edema is especially canmon, 
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and it is said that the skin about the eyes not infrequently_ 

deYelops a peculiar heliotrope hue. Laboratory tests usua.111 

indic&:te a:'tllight anemia and a normal white count with an 

occasional eosinophilia. There may be reversal of' the AG 

ratio. If there is an appreciable amount of muscle involvement 

there is canmonly a creatinuria and a hypocreatininuria. 

Muscle biopsy is pathognomonic in uncanplicated cases.(l05)

The course of the disease is most commonly of a slowly 

progressive nature with an insidious onset and usually a 

fatal t.ermination.(lO)(ll) The typical case is thus a definite

clinical entity which is not a particularly hard diagnostic 

problem, but those cases appearing to be an admixture with 

either lupus or with scleroderma may be quite confusing and 

often a single diagnosis cannot be reached. Fortunately, 

there is not a great deal of difference in therap1 of these 

diseases so an ante-mortem separation between them is less 

important. 

Polyarteritis Nodosaz lllff'iculty is often encountered in 

the differentiation between polye.rteritis nodosa and lupus·. 

Both diseases show many vagaries, and both may be associated 

with a multitude of manifestations. Polyarterteritis is also 

a collagen disease; its etiology is unknown although many cases0 

seem to be related to hypersensitivity. These two disease� 

do not merge together to the extent that lupus, derma tanyosi tis:, 
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and scleroderma may;- merge;· but lupus and polyarteritia may 

produce about �e same clinical picture and occasionaly 

histoiogio ditter•nt1ation may also become confused. The 

histologic pattern is different for the two diseases, however, 

in the typical case. Polyarteritis attects small arteries

and art�rioles, and unlike lupus, the necrosis which occurs 

is usually accanpanied by an intense inflammatory response. 

Multiple nodular lesions two to four millimeters in diameter 

occur along the course of the affected artery. It has been 

. (117) 
described that these can be detected by palpation externally, 

but this can proba,bly be done only in a minority of cases. The_, 

lesion consists of a necrosis, usually beginning in the media, 

which is accc:mpanied by a non.-epecific inflammatory response. 

This in turn may be followed by. any of the usual sequelae of 

necrosis and inflammation of vessels including thranbosis, 

aneurysm. forms.ti¢n, organization, or reeanalization. The 

necrotic area is often eosinophilic and has been said to have 

a fibrionoid appearance. (4iH4,)(io5) This hist.ologic finding,

a segmental arteritis with both necrosis and mark�d inflammatory 

response, is quite tyipical for polyarteritis and quite diffei:ent: 

f'ran the usual vascular involvement seen in lupus in which 

aneurysms and thramhoses are not associated and inflammation 

is less praninent and not seen in early stage-a. Unfortunately, 

the histologic findings have been said to not be speci:f'ic for 

polyarteritis, having been repo,ted in such other conditions 
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as erythema multifoimie, e:r.ythema nodoSUJJ, Weber...Ohristian 

disease, rheumatoid arthritis, lupus, scle�oderma, dermato

myositis, dr.ug hypersensitivity, and serum sickness. 'llhese 

•talse positive' biopsy reports remind one of the similar

controversy regarding 8:fa.lse positive" LE cell tests, and

sanewhat the same sort of situation may exist. Whether

or not the occurrence of this finding in the presence of.a

disease diagnosed as other than polyarteritis, or its appearance

and subsequent· disappearance in association with a temporary

toxic state, can be interpreted to mean that polyarteritis

was not present and thus that the finding is n ·ot specific fo1t·

polya.rte�itis, is debatahle. An investigation into this

pr�blem would be interesting but is consid�d beyond the

intent of this paper, and f.or purposes of diagnostic dif�

ferentiation 'between lupus and polyar.teri tis, it is advised

that one follow what appears to be the majority opinion

in this respect, that the presence of biopsy evidence •lone

is not presently proof of the disease, but that presence

of biopsy evidence plus the usual clinical picture is

satisfactory evidence ot the disease. This wouldappear

a safe and sane middle course, the catch of course being

that there is really no typical clinical picture to

polyarteritis because of its great variability. Sane of

the more camnon ma.ni:f'estations of polyarteri tis will be listed;

any of them may be the presenting symptom.
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Manifestations of polyar.temtis nodo"a include: 

1. Onset: either insidious or abrupt; usually no
apparent predisposing factor, but not uncamnonly
begins with an •1ncidental 11 hypersensitivity
r,eaction.

2. rncidence: affects all ages but mostly between forty
and sixty years; males affected three or four time-a
more often than females.

,. Course: usually fatal but recovery may occur, 
particularly with hypersensitivity-induced cases; 
may be ma.ny remissions and exacerbations and course 
is usually prolonged. 

4. Cutaneous lesions: a variety may occur; may be
erythematous; may resemble embolic phenomena.

5. Hypertension: said to occur in at least 5,0%.

6. Neurologic disorders: may be peripheral neuritis,
paresthesias, cranial nerve palsies, convulsions, etc.

7. Arthritis: frequently joints are painful, ther«- may,
he swelling and tenderness; there may be deformities
renmbling those seen· in rheumatoid. arthritis; this,;
is usually bilateral and worse in lower limbs.

8. Renal injury: is common; hematuria, albuminuria,
and terminal uremia are very COllllllon; in presence
of kidney damage there is nearly always a related
degree of hypertension.

9. fulmonary s�ptoms: many have asthma, lS'ss t:requently
one sees cough, hemoptysis, pleurisy.

10. Heart. involvement, is camnon though usually is
not grave.

11. Gastrointestinal symptoms: vaniting, diarrhea, and
vague abdaninal pains are common; occasionaly an
acute surgical abdomen may be simulated.

12. General malaise, with some degree of weakness and·

of weight loss and with intermittent fever is
quite camnon.

1�. Anemia, a moderate anemia is usual. 
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14. Leukocytes: there is a leukocyt.osis0 in around 80%
of the patients, ranging between 12,000 and 50,000
but occaaionaly a leukopenia is seen; eosinophilia·.
may be seen in 20 to 25% o£ cases.

15. Other-findings: Raynau 1 s phenomenon, false positive
serologies, and all manner of other manifestations
are repttted in occasional ca.a.es.

In review, one sees that the range of manifestations of. 

polyarteritis is diverse, and will vary according to the 

particular area in which lesions happ�n to occur. Overa:tl, 

there is considerable resemblance to lupus. There is no 

manifestation characteristic of lupus which might not well 

be seen with polye.rteritis. Presence of leukocytosis would 

certainly be suggestive of polya.rteritis, however, as would 

also an eosinophilia. A false positive serology occurs much 

more frequently in lupus than in polyarteritis but may be 

seen in either. Dev�lopment of an increasing hypertension 

in relation to a progressive loss of kidney function would 

be very suggestive of polyarteritis rather than lupus, but. 

a static hypertension would carry less diagnostic significance 

because of the cammoness of essential hypertension. On the 

other hand, a progressive loss.·of .kidn9y t'i.mction··without' 

a progressive hype�tension, or the developmAnlt of a marked 

nephrotic syndrane, would suggest that lupus would be WJry 

much more probable than polyarteritis. A positive LE test, 

as usual, is considered diagnostic of lupus. If the symptcms 

could well be due to either diseases, and if the LE cell test 
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is negative, histologic evidence will be required for 

diagnosis. Polyarteritis is thus suspected by the clinical 

and laboratory findings, and diagnosed by biopsy. 

Occasionaly one finds histologic evidence of both, and 

ocoasionaly one finds histologic evidence of one and then later 

notes that the clinical findings more and more resemble 

the other. This, of course, presents a dilemma to the 

conscientous diagnostician, and at present it is an insoluble 

one. Opinions would differ as to how such an entity should 

be classified. It seems safest to consider that such a 

patient has had both diseases, and not to overstep present 

knowledge by trying to explain that one turned into the other 

or that one of the diseases could produce the findings 

considered typical of the other. Defining a disease by an 

enumeration of certain findings frequently enough noted; may 

not be the most ideally correct method, but when the patho

genesis is not known, greater inconsistencies in diagnosis 

will result if persons attempt to include atypical cases b,y 

theorizing thata supposed etiology would really pemit 

one thing to change to another. Diagnosticians and pa th

ologists alike, having their individual compulsions, will 

often label such a disease as one entity or the other, but 

it should be remembered there are certain cases in which the 

two diseases cannot be clearly separated. Polyart&ritis 

is a disease which is quite often not correctly diagnosed 
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is a disease which is quite often not cornctly diagnosed 

ante-mortem. Since the predaninant and often lethal 

manifestation of polyarteritis and ofte� tho lethal 

manifestaion of lupus is kidne-y damage, and since treatment 

is the same for either, and prognosis about the same, an 

ante-mortem diagnosis between these two is not canpletely 

essential. 

Hypersplenism: The term 1hfpersplenism" _is used in description 

of a variety of disorders in which there is excessive destruction 

of blood cells by the spleen. Primary hypersplenism is said to 

occur when there is no demonstrable disease process affecting 

the spleen which would cause it to destroy excessive numbers 

of cells, and secondary hypersplenism is said to occur when 

there is an underlymig disease such as malaria or portal 

hyper.tension which alters the structure of the spleen. 

Hypersplenism of either type may manifest itself by destruction 

of excessive numbers of red blood cells, white blood cells, 

plateles, or even all three. It is a condition occurring 

not uncanm.only, and the usual treatment is either splenectamy 

or adrenal cortieoid therapy; the former being generally 

preferred for prolonged or rapidly advancing cases, and 

the latter being preferred for short-lived, milder cases 

which are still sufficiently severe to require sane sont 

of there.py.(llB)
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lupus characteristically has a decreased number of 

all three blood elements, and not infrequently will present. 

itself in this way, and may show no other findings except forr

anemia or thrombocytopenia for several years. The thrombo

cytopenia is often severe enough to result in various bleeding 

phencmena. The extent to which the spleen is responsible for 

the cytopenia seen in lupus is not known. In addition, a 

person with lupus may develop secondary hypersplenism. 

Oases of lupus developing secondary hypersplenil!lll�of 

considerable degree are usually not a diagnostic problem. 

Oases of lupus presenting as idiopathic thranbocytopenie 

purpura cannot be distingµished fran that conditi,on until 

other manifestations develop, and sine� this may require 

sevsral years, one can only bear in mind that what appears 

to be an early case of thrornbocyt.openic purpura ms..y later 

turn out to be lupus. 

Given time, patients can definitely be catergorized as 

having either one disease or the other, since hypersplenism 

per se will not cause symptcms of lupus, and since it is 

assumed that the natural tendency of lupus is to grow 

progressively worse and exhibit more and more findings. 

The diagnost.ic problem that may arise regard.a· the deter-· 

mination of when spleneetomy·is indicated and when it is 

not. Dameshek has observed several cases of lupus which 

exhibited rapid dissemination and deterioration of the 
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general condition immediately following splonectomy,and 

he states, asince the strong possibility of dissemination 

of the process following splenectomy is present, it is 

probably best to postphona, splenectany as long as possible•.(36)

No other similar reports have been noted, but until the 

matter is more thoroughly studied, and valid conclusions 

drawn, it is thought wise tb keep his observations in mind. 

Should they be correct, it would probably b& wise •never" 

to perf__orm a splenectomy in a person known �o have lupus 

(except in emergencies such as splenic rupture). It would 

also be wise to rather carefully review all candidates for 

splenectany on the basis of thrombocytopenic purpura, and to 

tem.po�ize if possible particularly in those patients whc 

would be likely candidates to have lupus (as fair•skinned, 

ligbt-senlitive, reproductive females, etc.) and especially 

in those who- have had symptans sug�s.tive of lupus (as 

arthritis, chest pain, etc.). 

Rheumatoid Arthritis: Considerable confusion may arise in 

differentiating between lupus and rheumatoid arthritis. This 

problem was very briefly noted in the discussion of the so

called •talse positive" J1E tests. It is frequently noted that.. 

cases which appear to be typical rheumatoid arthritis for yea�s 

ma.y gradually change into a clinical picture incorporating more 

and more features of lupus and may show a positive LE cell
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test. On this basis one might conclude that: {l) the patient 

has had rheumatoid arthritis and no other disease the entire 

time, (2) the patient has had lupus all the time and never did 

have rheumatoid arthritis, C,) the patient had rheumatoid 

arthritis but this changed into lupus, (4) the patient had 

rheumatoid arthritis and developed lupus subsequently. Of these 

f..our possibilities, there i.s no justification for claiming that 

any of them is correct loo% of the time, because in view of 

present knowledge, or lack thereof, the only honest con� 

olusion that may be drawn is that the patient bas exhib_ited 

evidence of each entity and their inter-relationship is not 

known. As discussed under the section on polye.rteritis, a 

disease,of unknown etiology- cannot be delineated according to 

etiology-. If its diagnosis is custana.rily determined on the 

presence of a certain syndrane of clinical and/or laboratory 

and/or histologio manifestations, then one must adhere to this 

system until a better one is found to supplant it. Accordingly, 

if the lupus syndrane develops in a person with diagnosed 

rheumatoid arthritis, the person must be said to have lupus. 

Likewise, if a typical case of rheumatoid arthritis is in 

existence for a suitable length of time, it must be said to 

be such and not to be lupus even though lupus develops later. 

What constitutes a •suitable length of time" is a matter of 

debate, and will doubtlessly change as our experience with 

these two diseases increases. wpus may present only one of its 
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manifestations for varying lengths of time, and thus may 

show only- arthritic symptans in the beginning. One hesi tatess 

to express an opinion as to just how long a 6suitable length of 

time• is, for fear that his opinion may change radically by 

next week. The following stand is presently recormnended on 

this problem: (1) if symptoms typical of lupus appear in a 

person with diagnosed rheumatoid arthritis, the person must 

be said to have lupus, since classical rheumatoid arthritis 

does not include findings in the lupus syndra:ne, (2) if 

classical rheumatoid arthritis is present for several years 

or more before development of classical lupus, one should 

say that the person probe.blyr has lupus and likely has had 

rheumatoid anthritis also, since in the classical lupus 

syndrome one does not usually see involvement in one system 

only for a period of more than several years before involvement 

of another system occurs. It must be borne in mind, however, 

that the inter-relationship of these two diseases is not known, 

and that if' subsequent knowledge informs us of the patho

genesi� of these diseases, that more accurate separation 

may be possible. 

Olassical rheumatoid arthritis should probably be defined, 

and this is not easily done. For purposes of this discussion 

the classical findings include the typical joint involvement, 

the associated local muscle atrophy, subcutaneous nodules, 

and various non-specific laboratory findings such as an 
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increased sedimentation rate. In addition to these, one 

notes that it is reported that S(:19.8 degree pf cardiac 

involvement is very camnonly seen at autopsy.(
ll

) Vari'OUs

sources state that such findings as pleuritis and chest 

pains, pericarditis, and other manifestations also occur 

camnonly. It must be said that there are many variations 

of rheumatoid arthritis, and that there are probably etiolo

gical relationships between rheumatoid arthritis and lupus. 

Rheumatoid arthritis is a systemic disease affBcting 

connective tissue somewhat diffusely. In acute attacks, 

it may be associated with fever, malaise, pleuritis, and 

other symptoms typical of lupus. However, symptans arising 

fran systems other than the musculo-skeletal system, and 

particularly if present chronically, are much more suggestive 

of lupus than of rheumatoid arthritis. It is often difficult 

to detenn.ine whether or not minor involvement of another 

system is etiologically related to an arthritis, or whether 

it is incidental to it and caused by a different mechanism. 

This is why it will be impossible to make highly accurate 

diagnoses in diseases like rheumatoid arthritis and lupus 

erythematosus until their etiology is known and until some 

related test which will prove which category a given patient 

falls within can be determined. Until then, one must continue 

to categorize by clinical jud�ent of the patient's symptcms, 

and there will be many cases falling between what is considered_ 
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classical rheumatoid arhritis and what is considered 

classical lupus. These cases must be included in whichever 

group they most closely resemble, or, if it seems unfair to 

make a choice, then one must fall back onto the diagnosis

of "atypical collagen disease". 

The sheep-cell agglutination reaction, latex-agglutination, 

and similar tests have been proposed as an aid to the diagnosis 

of rheumatoid arthritis. It would appear :f'ran results reported 

to date, that these tests are related to arthritis and to its 

degree of severity, but that to date they have often shown 

little difference as to whether rheumatoid arthritis or lupoid 

arthritis was present.(:4o)(70)(ll9)(120)(121)(122)(12�).

There is hope that with continued improvement in this type 

of test, it may be developed into a more useful diagnostic 

test. 

Seleroderma: Another disease which at times may be indistin

guishable fran lupus is scleroderma. The typical case of 

sclerodenna may show any of the clinical manifestations of 

lupus, but will preda:ninantly show the charac.teristic skin 

changes with a resultant waxy, taut, shrunken, thickened skin. 

In addition, there is usually some involvement of smooth 

muscle, especially in the esophagus, stomach, and intestine. 

Thus there is no problem in differentiating the typical case 

of scleroderma. fran the typical case of lupua, The difficulty 
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arises in that certain patients may exhibit any manner of 

transition between findings typical of lupus and those typical 

of scleroderma. As with the other collagen diseases, one ts 

tempted to say that there must be a similar etiology, and 

that perhaps one can cause symptans typical of the other in 

certain instances. In these indeterminate cases, one can 

only say that an •atypicalu collagen disease is present which 

shows certain manifestations of each disease. These cases 

cannot be diagnosed to be solely one disease or the other on 

the basis of present knowledge. 

SUMMARY 

wpus erythema.tosus is a clinical syndrane of unknown 

etiology and multiple manifestations. One of the collagen 

diseases, its effects on the body are very widespread. It 

is probably associated with as many different •specific• 

clinical, histological, and laboratory findings as any other 

disease; yet its diagnosis is often very difficult because 

each case behaves differently. Not uncommonly cases are 

seen in which lupus and another of the collagen diseases 

appear to be coexistent. In these instances, there is the 

temptation to label the case as either one disease or the 

other. However, since these diseases are defined by their 

manifestations, and since their pathogenesis is not known, 

it would seem unwise to attribute typical manifestations of 
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one to the other, even on the basis of a supposed similarity 

in pathogenesis. Thus the fact that these diseases must be 

diagnosed on the basis of the presence of certain findings, 

which have only em.pirace.lly been found to be related, adds 

to the difficulty of diagnosis. The most widely held 

theory on the etiology of lupus proposes that it is probably 

due to an auto-immune hypereensitivity. Evidence is presented, 

however, that it might equally well be due to an error of 

metabolism. Other possibilities, for instance a viral 

etiology, have not been ruled out. As the etiology and 

pathogenesis become better understood, these will probably 

serve as a better basis for determining the diagnosis of 

lupus than its present concept of a clinical syndr_ane. 

Hydralazine toxicity may result in a state exactly 

resembling lupus. There is no evidence that this state 

differs in any way f'ran lupus incurred in any other manner. 

It appears that this should offer tremendous potential as 

a research tool. This has been poorly utilized up to the 

present titne. 

The LE cell test has been subject to wide debate as 

to its specificity. On the basis of' present evidence it 

is believed to be specific. Criteria for consideration 

of a possible •te.lse-positivea LE cell test are proposed. 

Several newer laboratory tests for lupus have been 

1;1 
described, and one, employing I labelled antiglobulin, 
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appears unusually pranising since it should be extremely 

sensitive and should permit quantitative as well as qual

itative results to be obtained. 

Many diseases may he confused with lupus. Fran a 

therapeutic standpoint, differentiation is relativelr 

unimportant in some cases but highly essential in others. 

These problems are discussed in the body of this thesis, 

and tentative answers to sane questions are proposed. 
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