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SYSTEMIC LUPUS ERYTHEMATOSUS AND ITS 

LABORATORY DIAGNOSIS 

INTRODUCTION 

Systemic Lupus Erythematosus (SLE) is one of the 'mesenchymal 1 

collagen diseases which have several common characteristics.1 these 

diseases have an unkno'Wll pathogenesis and all have similarity of 

manifestations. SLE and all the collagen diseases are characterized 

by fibrinoid degeneration of the collagen fibers, elastic fibers, 

ground substance and fibroblasts, the exact nature of which is not 

understood. 2 

'lhe classic cases of SLE are a combination of systemic and skin 

changes, and are quire easily recognized •. However as more cs.me to 

be known about this "curious disease and its diagnosis-3 the more 

difficult it became to diagnose a patient in the eerlier eta.gas ot 

the disease when the patient does not, and indeed mey never, show 

all of the classic manifestations. 'lhe development of new diagnostic 

tests and heightened awareness of physicians have now established that 

the disease is more common than formerly believed and that it exists 

in very mild to rapidly fatal forms.4 'lhe laboratory plays an 

important role in the diagnosis of this disease and short of a biopa.,-, 

not many of the other collagen diseases can be diagnosed as well in 

the laboratory.5 Diagnosis is very important, as treatment tor each 

or the collagen diseases varies at the present time. 
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The purpose of this par-er is to exs.mine the historv, etiology, 

and diagnosis of SLE and to summarize the laboratory studies useful 

in the diagnosis. 

HISTORY 

1305 - Corrosive ulcers of the skin were termed lunus (wolf) because 

the disease ate away the part with rapidity or devoured it 

like a volf.6 

6 1827 - The erythematous variety was termed fluxus sebaceus by Rayer. 

1851 - Cazenave named the disease lupus erythematosus which still 

persists today. 6 

1872 - Kaposi described the acute disease (skin form with fever and 

systemic "toxic" manifestations). 7 

1895 - Osler described the widespread viseral manifestations. 6 

1917 - Libman described vasdular changes.6 

1932 - Gross descr-ibed the hematoxylin bodies. 8 

1941 - Klemperer described the connective tissue changes. 6 

1948 - Hargraves described the LE ce119 and set into motion tremendous 

investigation into the mechanism or production and the meaning 

of the cell.5 

1950 1s - Serum abnormalities and other laboratory tests became more 

important in establishing the diagnosis.4 

1958 - Dameshek introduced the consideration of autoantibodies and the 

immunologic aspects.5 

1960 - Isolation and identification of other antinuclear factors by 

chemical and immuno-fiuor$scent techniques.? 

1964 - Skin test for SLE.10 
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ETIOLOGY 

As stated in the introduction, the etiology is unknown; however a 

number of etiologies have been proposed. 

Before the 19th century most of the etiologies for the disorder 

were superstitious. For the fifty years preceding 1917 when Libman 

described the vascular changes, the etiology had been assumed to be 

tuberculous. 

Libman's anatomical descriptions began the "collagen" era when 

the etiology was believed to be "a generalized disturbance of collagen.•11 

The discovery or the LE cell phenomenon (1948) provided a break from the 

morphologic and histopathologic approach to the predominantly immuno­

logic approach to the etiology of the disease which exists today. 

The hypothesis was advanced that SLE is a complex autoimmune 

disturbance •characterized on the one hand by various hematologic distur­

bances involving red cells, platelets, leukocytes, syphilitic antigen, 

and blood coagulants; and on the other hand by a more or less generalized 

involvement of small blood vessels.•ll The various combinations ot . 
abnormalities were seen because of the different autosntibodies formed. 

Be.sic to the autoimmune theories is the precept that a homeostati~ 

mechanism develops in early life whereby the developing embryo is 

exposed to nearly all of its own antigens, and consequently a tolerance 

to these antigens is developed whic~ persists to adult lite.12 

Damesheic11 postulated that a few cells or clones ere present which 

may develop one or several antibodies which cause the immunological 

disturbances which become manifest in the clinical diagnosis. He states 

these cells arise from mutation, viral or chemical, or have been present 

from birth (self or maternally derived) with immunologic tolerance tor 



-4-

years. He further postulates a series of gradual piling up of 'multiple 

immunologic abnormalities' over a one to twenty year period. 

Hin 12 considered the syndrome of SLE might arise and self perpetuate 

itself in three ways: 

1) Cells of the R-E system become modified so that they fail to 

recognize the normal breakdown products of connective tissue as 1self 1 • 

2) Normal breakdow products become changed as a result of action 

by or attachment to a prosthetic group, and are not recognized as 

1self 1 by the R-E system. 

3) An abnormality in the quantity or nature of brea.kdow products 

due to some unknow ca use might lead to their non-recognition as 'self 1 • 

In recent years, objective evidence of immunological abnormalities 

in patients has been obtained: 

1) identification of Ill8llY types of autoantibodies 

2) a skin reactivity to the patient's own tissue material 

3) low levels of circulating complement 

4) the pt"esence of imnnmological abnormalities in relatives of 

patients 'With SLE. 

The mechanism of cell damage in SLE rene.ins puzzling. HoJ.man4 

states the minimal visible chanee in cells strongly suggests that 

influences are at work which alter cell function without altering cell 

morphology. Identification of these influences would assist in an under­

standing or the pathogenesis of SLE. 

Despite the abundance of autoimmune reactions in SLI often involving 

crucial cell constituents such as chromosonal and genetic materials, not 

a single type of tissue damage has been identified which can be blamed 
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onto these reactions. Indeed, preliminary evidence suggests that in 

certain circumstances antitissue antibodies, whether autoantibodies or 

not, may be protective rather than hamruJ..13 Until the biological role 

of autoantibodies and their pathogenic mechanism is established, the 

term "autoimmune disease" should ~ither be used with qualification or 

be avoided. The presence of autoantibodies, even if they are regarded 

as by-products of the pathogenic mechanism, suggests that immunological 

phenomena might play a role in pathogenesis, but our inadequate under­

standing of humarr immunological responses makes it unwise to change the 

suggestion into an assumption. 

Other theories are based on endocrine factors, anaphylactic hyper­

sensitivity, and disturbed ~rotein metabolism. Some investigators 

also feel that certain drugs, solar radiation, focal infection, or stress 

may act as trigger or aggravating factors. 2 

Recent genetic studies have added still another important dimension 

to the complex problem of etiology.7 It is uncommon for more than one 

member of a family to be affected; however., _more than forty families 

have been reported in which the disease haa been familial, usually 

14 with more than one member of the immediate f8.llli.ly affected. However 

the varied relationshipei•makes definition of any genetic pattern impossible 

at thi~ time and no genetic basis exists as a proven entity. 

DEFINITION 

SLE is a self-perpetuating, remitting, febrile, innammatory, . 
noninfectious disease of unknown etiology affecting predaninantly the 

vascular system.7 It occurs chiefly runong younger fetnE1les. A genetic 

factor appears to be important in the disease. Certain organs appear 
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to be more frequently affected, but every organ can be involved. 

Clinical manifestations vary from patient to patient. The followine 

symptoms predominate: intermittent fever, arthritis, and skin eruptions. 

Immunologically the disease is characterized by multiplicity of auto­

innnune phenomena. • .Antinuclear antibodies, if looked for, have always 

been found at least once in the com-se of the disease. Histologic findings 

consist of vascular changes \dth fibrinoid deposits and hematoxylin bodies 

(nuclear material altered by corresponding autoantibodies). These 

hematoxylin bodies are the most specific substrate of the disease. 

DIAGNOSIS 

Clinical 

The above definition is sufficiently complex to make diagnosis 

a difficult problem. The essential feature of SLE is a wide variation 

in clinical expression due to involvemen~ of many different tissues. 

The typical patient coming to a physician is a young woman, less 

than thirty years of age. If the disease is acute in nature she is bed­

ridden, with a high fever, and may have an erythema 'Which extends across 

the nose and cheeks in a butterfly pattern. The patient appears to be 

utterly exhausted. She is unable to move without fatigue, and without 

pain in muscles and joints. She may have oral ulcerations and even 

without this, a distaste f'or food. She is unaccountably and severely 

ill. Despite these findings and probable moderate weight loss the 

15 
physical exa.minstion reveals very little. 

Instead of the sudden, explosive onset, there may have been a long 

period of chronic ill health during which time the patient was not well 
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.lllB.Y be a lrlan:ft'es�t;i.on of any one (if the �� res_pirtlto:ey' pro-eesses of 

this disease, inc;L:g.fl:1>,g e-0ngeative failure� pu:1.$.QJ:YliY edema, and pl� 

Qr ,pe:ri,_cardial e-tfu.sion.6 Pleural eff'usion 1.s the most common effusion 

seen_.7 

Renal involvement- (60.%)--Inv.olvement of the Ridneya in the p_ati�p:t 

With is the most serious �omplie�ti'on of' the- disease. Nephritis and 

gl_o.pieruq.Qit�pl},ptis are tlie two JD<;>s-t oonnnon diagnoses •15 heteinuria is 

iess sigpj,ficant: tnen micro.hematu:rla or the pr�s�,nce o-f ee-llul� c&sts 

wbi.ch fndiute mere severe glomerular �g�.1

Cardiac 9.t�an17es (50$)--The blood press'Ure is u�lilllly. hjpo,t�nsive. 

The ptJJ.� rate may be l2Q p_er minute or b:ighe?. A p�rst�� ta�yeardia 
Jshould not b� overloQk� as it My ren�e.t a� 

 involvement,.   A  �lop 

�riy�hm is $.ometimes p-.x;e&ent. 2

Neurolo�ical {l�ss than5%i�"."�:i:z�� a.nd psyp�pJ,s without apparent 

cause are the most- common in tbis group_. Idiopathic e-p__il�p�y: may be 

Pfesent f'o:r several years before c'thei- ma.nifestat:tons of SLE �ppear.3 

Peri_ph�Dal .nauritis .has alSG been noted. A signif:i,..Q�n� m�ber or peti"ents 

are under Psychiatric c,a.J!e long before organic me.i:r.i,festatiofis are 

noted.1$
Hi_:tt�thology-

Pa,�hologie. iiha�e$ are seen p7:�1ly in the .connec1'ii-ve 

tis-sues2, 16 with t.he essential �n_g�s be!.ng: 

1) vasculitis o.f the smaller vessels, tli.i tw:ee.-1 arterial: lesion 

being su�-;;dotlieli.al :f'ibrin:cid necrosi:s with proliferation of 

fiproblasts but onl_,y slight inflammatory reaotion.

2} increase in the de!)p metachroinatic s�iµ.ng of the 

intr-.a.eellular ground substanc:e.
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3) f'ibrinoid degeneration or collagen fibers forming homogenous, 

eosinophilie masses. 

4) hematoxylin bodies arising from altered nuclei of mesenehy:mal 

origin. 

The pathological feature■ ot the diaease are surprisingly meager 

ler a disease that involves ao many organ systems_, and at autopsy there 

may be almost no gross anatomic lesions. 

Typical lesions are 'wire-loop• lesions in the kidney, verrucous 

changes in the endocardi'IIII, tocal.lesions in the Dl1oe&.rdium and pericardium 

and periarterial fibr~is in the spleen. ~ther findings a.re not as speeifi 1 

·-for SLE (ie pneumonitis). 

The lesion of ,t.~il.omerul.us of' the kidney consists of thickening 

of the basement membr~ne shown to contain gamma gl~. on immuno­

fiuoreseent microacow. This lesion occurs in 60% er patients.7 

The endocardial change is seen in 40%-or patients and is a 

nonbe.cterial. verruoous endocarditis of the valves and/or eadoeardium. 

' The D1TOeardial lesions reveal tibrtnoid degeneration or interstitial 
) 

collagen !ibers.17 

The periarterial fibrosis of the spleen.is not aen as otten but 

i•distinctive when present. It consists ot concentric rings or thick 
. 17 

collagen fibers vith few interstitial fibroblasts. 

Laboratory 

This sect.ion, as outlined in the introduction, will present 'the 

laboratory findings that can er might be useful as an adjunct t.o tiagnosis. 

One author stated that the diagnosis consists ot prolonged observation 

and a detailed 1-boratory 8'1rV8J'• 2 · It ~st1 however, u_,.. 'be ~ 

tha"\.the la~·tori4i.•gn0Sis ·liust. be··-,perted<by,tlre cU.cal. .di~ia. 
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Despite the multiplicity of signs, sumptoms, and pathologic features 

found in disseminated lupus, there is yet no single finding which ia 

canpletely diagnostic. The hemato:xylin body and the LI cell rank 

highest on the scale of near-pathognomonic signs and although they have 

been reported separately in other diseases, th~y-bave been reported in 

combination only in lupus.8 

Hemotoxylin bodiaa-Gross described the hematoxylin bodies in 1932.8 

They are round in 90% or cases or SLE coming to autopsy. They have been 

reported in a single ease or angitis and one case of sclerderma. 1I'h.e 

bodies appear extracellularly a.smudges and amorphous masses staining 

avidly with purple hematoxylin of H & E stain. 1b.e hamato:xylin bodies · 

are swollen cell nuclei devoid of cytoplasm and coated vith ga.D'llla globulin. 

!ii ~-The LE cell pkenomenon remains of' the greatest import;ance, 

~dis highly significant if properly eva.luated.7 .Altered, phagoeytized 

nuclear material, derived from leukocytes forms the balds or the 

characteristic LE cell, lihich is a polym~ol'!luclee.r leukocyte largely 
I .•>r; 

filled with this homogeneous mater~, appearing much like ground .glass 

and staining red-purple with Wright•s stain •. The phenomenon depends on 

af'fini ty of a specifi-c compoaen:t or serum gamma globulin (Llt factor) 

£Or cell nuclei and nucleOJ)l'Otein .. 18 i'he LE factor causes nucl~olyets ani1 

homogenization .or nuclei of some of the white cells:• This material 

then is pbagocytized by viable .leukocytes. The total loss of chrome.tic 

structure and .. the Feul.gen reaction of the inclusion body serve to differ­

entiate it from other similar aubstances. There are a number 0£ 

standardised techniques for doing the test &n peripheral. . blood. 

The test represents a method or demonstrating the LB taotor in 

APUmJ the LE cell (fiial. product) itctiag u an 1-.ator ot the reaoti-.. 
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ti cell :tormation is lar1ely an in vitro, and not an in vivo, phendlenon. 

1Blctracellular material' may be f'aund surrounded bT clusten ot PMl'a 

called •roaettea', ar aa tree globules. '!'his extracellular material 

in i tselt baa no diagnostic eigniticance and Jnay OOC\lr in preparations 

in the absence ~ .L& cells. The teat ia pc»11;iq. ...iy if two or aore 
-·, 

typical LI cells are seen~ 8 The cerrelati~n ~t1MIINI the JWllber or LI. 

eell.a' •een and the aati'ri. ty or 'the d1~ase is poor.s Ont·tlut alao 

re:IIIMlNr that a negati'\I'• re.ult doe• not exclude the disease. 
. ' ~~-

' positive-test 1a fotad in 70-100% (80.) in ~~ Pries. LB 
' .:~ ' ' 

cells have -1,e-.treported 1n cues or polyarteritu ,nod~, rhe-.toid 

arthritia, der'Mt~1t-ia, leukemia, perrd.cious de*·, Hoclgldn'• disease, - . . , ,., .. 

mil.iary tuberculoaia, dermatitia herpetif'ond.a, ~•tae, hepatitie, 
. -.... ~ 

liver cirrbo•if;~::,tie anemia, peripheral ·'ftacuJ.ar.di.._., ardiac 

?ail-., and tGl.lm.ng the ~ation or ftriou '-~• ($J. penioillin, 
-~· ' 

~•im, phenylbutasona, ·h7dantoin).12 Hc:Mtl'9;, 1~aive.=e.a this 
- .. 

ll'9t is, the actual 1ilciduce ot talN posit1ft8 ;1-.'!ffT lov, and 1n4Hd.1 

· rare. Stlle aut.hore .have postulated that aOM ot tlae Jll8t1teda_ ued .• 

prepare Ll--cells ~ at fault,._ tbat there 1• aor.e· tNalla to~ lauko­

o,tea, e:Jdng _.. nucl.S: available u4:caualng·i.n i~eaaed 1nd.4enoe 

of tal-ee po-a1tivea.8 Others ~te that sane othe~ .~ce, relfllllbling 

ta LI 'C.11 ~a., is phagocytiNd.16 !heae -1.111 are the· 'tart' oella. 

AR:ffneltv Mt1he0hc '1'here would appear to be a~ or circu.­

latm~·antiblidi•es·db-ected. egd.mst 'tariouu constitunts or 'the maoleua 

or patients 'With. al&~ to a i..... degree, 1n pi,.tiat. witlr· ·dtur 

comaect1w t1a8Uilt_d1acrdera.4 

~al ~~hods Jm.~ bed. d•daed tor the detect1011 of antimsci..r 
' . . _:,,'f' .·' . ',, ' ,- ' ' ' 

". bt.lbedies, and·...,.nJ.~•ar antibodies are hown to utn. The 
;.- 4 ......... 
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methods used ares 

l) direct obsel"fttion or structural alteration ot nuclei• as in the 

LI cell.test. 

2) identif'ication ot gamma globulin on cell nuclei ·by Coen'• 

1'1.uoresoent antibody te~ique or Coomb1a gaJlllll globulin consumption 

methoci'. 

3) agglutination by serum ot inert l)e.rticlea (latex or tanned rho's) 

coated with various nuclear oonst:1tuenta, such aa nuoleoprotein 

or DIJ.. 

4) direct identification of an .-1pn-:,antiboci7 reaction by 

· immunologic techniques ot cc:mplement t'ixatfon, precipitation, and 

19. passive cutaneous anaphylaxls. 
' The Plwescent atinuclear Teet (FJ.T) is now.ued .quite extensively 

,e· 

in the diagnosis or SLI and varies in sensitiV'it7ud a})4Jci#j~t,' 
_✓.~":·. :iC 

depending on the laboratory and technical. -details. 
•. 

The LI cell indicat~s the first ot these antinuelear antibociiea . 
' 

which. is a serum factor agaidt. 11\\CUeopr«)teia (Dll and .histene },. Thia 
' 

factor reacts with all cell nuclei irrespeo~ of.organ or apec1.-.; tile 

enJ.y requirement 1a. that .it ~ntdn DIA and hi'stan..: .· ·lium. the nu~rescerat 

anti body teehnique is used e ha2un1ftu · staining ot nclei 1• seen. 21. · 

With this technique a few caan ot other COrill(tctive thna .dtaorden' haft 

· demonstrated this antibody bit almost all the cases· are so advanced aa 

_to ba easily ditterehtiated clinically. 

A second antinuclear antibody reacts with soluble proteins ot the 

nucleus and is detected 'b1' eomplement tixati.011. IJi the PAT the 11uolei 

have a n:R!!Sflpd .,staining. 2:1. . ~ _.ibod7 i• al.ff tound '11l •thff c~~u.,. 
tlas12e 41ecriera,· ht cl!t'!'eN.troa tile ~-M'.tUm factor :tn. t11ai it ta ' - . 



A third is an anti-DBA antibody and can be identified by ftriOU 

techniques. It is usually not identified if the LI celt.:·1tntibody is 

present, and theretore'· ~comes ueef'ul. in 1denti¥Dg •• :or the cases 

in which the typical 8'1tibody is not found. 1n:·,t,ael1'~ the nuclei are 
. 21 

seen to he.ve a 'ahau:, auolear staining. 'l'his ainibod,- is f'ound in . 

only a minority ot patients with SLE. 

J. f'ourth antinuo;l.ear antibocl:, 18 one against nuclear histone, and 

is detect.«i.in about IO% or au oaaea by' complement fixation. It too 

is usuall,- not identified 1£ the typical LE cell antibody is present .• 20 

. J. f'if'th appears possibly to be an anti-RNJ. antibody'. In the lift 
21 there is staining only of the-nucleoli. 

Most inves-tigatora belien these antinuclear antibodies do not play 

a prillary pathogenic role, but that thq arise tr. a disturbed iJmmmo­

logic mechanism, the nature ot which ia not clearl.7 und.ere~. J."f'&ilable 

mdence taggesta ~bat then au:toantibodiu are n.ot dire.otl.1 harmtal to 

normal tissues in vivo. They paothrough the pla.-ta but bave net been 

altown to harm the infant. In tissue culture .thaT do not ap_pae.r to be 
/' 

I • 

damaging tt> cells. Des¢. te their Pt"esence betor• death the,- are not. 

f'ound localised on or tlitbin moat ~ells at ~atmor•.4 . 

strum protaip ~ pro~:t.n change• are uually_ pre..,t 

1n &x .. Hyperglobulinemia vith.tenclancy toward reveral ·Of-the J/G'ratio 

is ·the usual abnormality seen .. 12 • Juctrephoreaia ·•bows a decrease in 

the albumin (less than 3.5 pa. in ae-half or cases), a alight 1ncrase 
- . . 

in the alpha.2 globuli.M, and a qtd.te large increan in the gamma globulin 

traction (greater than 3 .. 0· pa. in one-half ot. .caaea} •. All ~ in 

- tibrinogq has bitM re~ted .bt ·• t• caee..7 fl'lea ,;owlrl' .ohe.agu are 
~ ~- " . . . * . -

no\ apecitic 81\ll• are ~ntl7 --• ·in 2"~toid ~~i•• ·fh• :bjper-

pne.p Qbfll.iaemia, ...... , i• llNM'ifl fiwe.ll :labera-.:~..i.16 
. . 
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Prot.-111 -ohuges are dependant on the "ve.ri ty et &I, and •~ 
~~ -

or not protein-lcaing nephr_Qpathy ·1• present. Thu, it wphrl,'tb is 

present, one :may find a lover !SP·and albtlld.n, &Ad a bi---alpha2 

globulin vi~ a Daller incnaae ot the paDJa glol>V.l.iu-. !'bi• •1 be 

parUaJ.1-, accoutabl.e by' tM prote1nuria 1 tlNl.1.1'. 2 ·, --~ ·· 

br• &J'& HftJ'al other non-apMitic a~'\1n invGl.ving the 

Hr12ll prote1na.,,16,19-
. ,.,"$: . ; .. 

l) ·1- .-,t;iin,+-ation rate· u iaa1'eaNCl 1D "98~ ot pa.tiate and ill 
. .. 

b9lie'ted •CO!ida:r-, to ---'~ ot abnormal •r• globuliM and ~ A - • 

1Acroaae4 f'1hrinogen. 

2) A poa1t1ft eepbalia-eholNteral. flocoul&tiOll m!-thyllol hrb!dity' 

t..t 1• BMD in .,5% ot oue4t, which refl.~• Mr\ll·froteia"abrMrallt.iu 

in a· aon-apeeifio tallhion. 
~ . ·. . .. 

· 3) J. pre~plta:te formation -With· t.be addition· ot p-t.oluane au1.ton1c 

·aet.d ~o Ulldilut.s.-••i@ltieb &1'J' pati~t. ,dth .. diaerdered Nraa 
.~"'- . ~ ·-·.. . ., _ . 

.. 

. protein• or }qpc-gamaglebDliaa1a . ..., 8how • 
. - . - . 

·4) _ J'al.N-positive bi~oah- reaotlo~ tor a,yphilia · oo.:. in &I b 

· t1le abaeee ot ·cJ.W.oai .~ or qpldlia am mgaUTe ~ctlo 

to the ~ teata which aplor ·tJle apeoit1o aatigen rather tbu · . . . \ -

the ~itio oardiolipla. 

S) Cryop.-e>t.iu are tound 1n the pla.1111& of .mr ~- ·ot J,atieAW · 
- - - ,._ ~ .. . . . 

at.udiecf and -- to be :Nlaqd. to ~o~ •. '!'hay are 
· fo•,l 110N- b-equntly in pat.S.uta nth reM.l diaeaile. 

6) The ~otiveproteina· ~., ·1,e ~ in U a1d •\res· thi1 
. - ... 

. diN&-t-tif't.ritnt. ~ perlarteritie ~, rh-.tto r~~, ~-
, -~~d ~i.tla 11dcll HDlr-:~ in~ -~Naotlve"'pi-_~-~- _,.·• . 
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Hematologic abnormalities-Almost all SLE patients have one or more 

hematologic abnormBlities at some time in the course of the disease. 

Several are associated \ii th abnormal circulating substances, such as the 

gamma globulin which causes a positive Coombs reaction, and another gamma 

globulin which reacts with thromboplastin or thrombin to prolong clotting 

time.4 

Anemia. Eighty percent have a normocytic, normochromic anemia of 

moderate degree. This anemia improves with therapy for SLE. Its 

etiology is obscure. An acquired hemolytic anemia with .a positive 

direct Coomb' s is symptomatic in 3-10%. This is not due to hyper-·,., 

'?12 splenism and the LE factor has not been proven to cause the hemolysis~ 

Leukopenia. A depressed white count is seen in over one-half of 

patients, usually in the low normal to subnormal category (4000). 

This is a leukopenia with relative lymphocytosis. A striking 

lymphopenia may also occur. The strange, rare phenomenon of 1% 

lymphocytes in leukopenia makes SLE virtually unique among diseases 

uncomplicated by dru~ reactions. In severe cases there is usually 

an eosinopenia. After steroid therapy is started, the eosinophils 

may increase, a paradox which seems to be exclusive to SLE.15 

Thrombocytopenia. The number of blood platelets is diminished below 

150,000 in about one-half of all patients, but is below 100,000 in 

only 5%. A circulating substance against platelets has been proven 

by experiments. On this basis it is assumed that thrombocytopenia 

is one of the autoimmune reactions in SLE. However the plasma anti­

platelet antibody has not been identified with certainty. The reduced 

numbers of platelets is usually thought responsible in the cases of 

purpuric bleeding seen. Splenectomy provides improvement of the 
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thrombocytopenia in most cases, but without effect on the eventual 

course of the SLE. 7 

Rad cell antibodies. Antibodies against red cell antigens are made 

readily by SLE patients (sometimes five or six kinds are found in 

one patient after multiple transfusions.) Transfusion reactions are 

said to occur more frequently in- SLE patients but this is questionable.19 

Circulating anticoagulant. A circulating anticoagulant, characterized 

by innnediate gross clumping of rbc's, exceedingly rapid Fa.SR, and 

slow clotti_ne of the supernatant plasma after obtaining the specimen, 

has been identified. It inhibits the second stage of coagulation 

(prothrombin to thrombin) and therefore both clotting time and pro­

thrombin time are prolonged. 23 A false positive serologic test for 

syphilis is more connnon in SLE patients with an anticoagulant. 

Bone lPl!}TOW. Early in the disease the bone marrow is rich and exhibits 

a myeloid hyperptasia. An increase in the number of megakaryocytes 

is also frequent. Late in the disease the marrow may become hypo-

' plastic probably as a consequence of the vascular changes. When the 

vascular system becomes greatly altered by deposits of fibrinoid 

ma.terial the hematopoietic function of the marrow is impaired. 24 

Increased numbers of plasma cells are seen, as well as occasional 

hematoxylin bodies, and the LE cell phenomenon. 

Serum £Omplement~-The serum complement is low in most patients 

'With SLE a.nd may provide useful index of the activity of SLE especially 

the renal component, and thus, a guide to tree.tment. All four components 

of complement are reduced.19 

Rheumatoid factor-More than one-third of SLE patients reveal a 

positive RF test. 5 If positive these patients usually have more arthritis 
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and/or peripheral vasculer lesions. In one study when only the cold 

precipitable fraction of the serum was used in patients with a positive 

tesy the repeat test with this cold fraction revealed only one positive 

in thirty cases. This cold fraction test may then offer a way of' reduciQg 

the number of ~ositive RF tests seen in SLE patients.19 In another study 

the serum antinuclear activity in patients with rheumatoid arthritis 

usually was in the 19S l'llB.croglobulins; whereas, this activity in SLE 

patients was usually in the 7S gamma globulin group. A patient with 

both the rheumatoid factor and the LE factor has been reoorted and sepa­

ration of the factors supported the above data.. 25 

§lg.a test-Recently a skin test for the diaenosis of SLE has been 

10 suggested and worked out. The test involves the injection of 0.1 cc 

intracutaneously of DNA solution (from salmon sperm and calf thymus) 

with grading of' the reaction of the erythema and induration. Most of 

the patients had positives at eight hours !hat were gone by 48 hours. 

in appearance, this response is essentially the same as with tuberculin 

except for difference in'tim.ing. The reaction is not dependant on 

disease activity or the circulating autonntibodies. In these respects 

it resembles a delayed h~ersensitivity rea.ction. All patients studied 

·who had SLE had positive reactions. This type of test could make the 

diagnosis of SLE easier, less expensive, and less time consuming both to 

the patient and his physician. 

Neurological-A perinheral neuropathy with a decreased nerve con-

duction time is sometimes seen. Elevated CSF protein is usually found 

in patients with SLE. Electromyography may reveal evidence of myositia.4 
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This paper presents brief historical considerations of SLE 

followed by a discussion of possible etiologies of the disease, 

emphasizing current autoimmune theories. 

The clinical diagnosis and the histopathology are then presented 

to emphasize that the clinician must recognize the multiple ways the 

disease may present itself and the changing patterns which may evolve • 

.isynopsis of laboratory abnormalities found in SLE follows, 

presenting those laboratory tests most helpful to the clinician in the 

diagnosis. Tests 'Which are still primarily research tools are not 

discussed. 

1'1e L.E. all phenomenon, ~f found, remains the standard or diagnoais, 

and is highly significant if properly evaluated. 1.he LE f'actor, 

responsible for this phenomenon, is an antinucJ.ear antibody of the 

7S. gamma globulin gx-oup and can also be id~nti:f'ied by fluorescent tech­

nique which is becoming a more widely used procedure in the clinical 

laboratory. Several other antinuclear antibodies are discussed with a 

brief presentation of their identification and specificity. 

Serum protein changes are invariably present in SLE patients. 1'1is 

is usually a hypergammaglobulinem:ia 'With reversal of the J/G ratio. 

Other non-specific abnormalities involving the serum proteins aret en 

increased sed rate, positive flocculation and turbidity tests, a false 

positive biologic reaction for syphilis, a cryoprotein, and reduced 

0-reactive protein. 

'lhe more common hematologic abnormalities are a moderate anemia, 

leukopenia, and/or thrombocytopenia, seen in the majority ot cases. A 
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red cell antibody or a circulating anticoagulant may be identified. 

The bone marrow picture is variable but may assist diagnosis. 

Skin tests appear to have a promising f'uture with many clinical 

studies underway. 

E. Eugelle Baillie 
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