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I 1he Matural Histors of Ty Nephntis
I INIRODUCTION

Lupus Nephnitis  desershes suceinetly and gripiieilly imvolvement of the
hulney 1 Systemie Lupus Erythematosus (STE) Ftymologieally, the term
lupus nephritis 1s far from perfect, «ince 15 combmes a Latin and 2 Greeh
word to deseribe a elnieal and pathologie entity Deseriptisely st 1~ maceurate
for the fice and shan of those who are 11l with lupus nephritis htve neither the
nature nor the quahties of a searred wolf-bite
Although we have comed ponderous but precise pliraes to deseribe the grave
but common renal complieations of SLE the words “lupus” and “nephrits’
have the virtue of common usage, and this cancideration overrides all other
aspeets of nomenclature  Lupus nephntts,) thus namwed, cerves to focus at-
tention on 1 speetfie dicease of the kidney which 1~ at present the mvyjor cot
phication and the most pressmg problem in patients 11l with SLE The clinieal
course of the disease was different fifteen years ago when Keith (140) wrote,
¢ yepal meufficieney docs not play an ymportant role m causmg death™ Av
that trme patents usually died of a “lupus ensis” or as a result of infection
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{92 176) However tl e mtroduction and hiber il use of antibioties tlood trans
fustons balaneed water and elcctrolyte therapy and corticotrophm {ACTH)
and steroid hormone therapy have apparently prolonged hife m those afficted
by SIE Vith present metho ls of care many pitients with SLE can usunlly be
kept frec of symptoms for a conuderable lencth of time only to cuecumb to a
progres 1ve renal failure

Beean ¢ of the problems vused by the mereased madinee of lupus nephntis
vstuly of the renal insolyement 1n SLE was undertahen T ¢ use of sertal per
cutancous renal hiopates (133 199) cnabled us to follow the lustologieal evo
lution of kilnev imvolsement The changing chimeal status Iaboratory data
an1 renal function tests werc correlated with the senial pathologienl el anges
Tlus a contimuing study of tle pithophysiology wnd patural Instory of lupus
nepl ritis was po sible Prelimmary observations have been reported elsewhere
(201 202 226} This communication outhines obsersations on thirty three pa
trents stucied intensively during the past two years and was supplunented by
a retrospeetive study of twenty one cases collected fiom the po t mortem ma
tenal m the hospitals Deprtments of Pathology

11 REVIEW OF CLINICAL FEATURES
1 1vrRODLCTION

Lupus eryt} cniatosus was first recognized over 120 years ago In 1827 Payer
{236) de eribed 1t as a rare form of flux sebace  Dleven years later Biett (271
wnting n Cazenave and dehedel s textbook called 1t trytheme centnfuge
and deseribed  Durtre rongeante qu detrutt en surfrce  In 1863 Fuchs (83)
ealled 1t ~chorrhagr adultorum  There scems hittle doubt that these diseases
are wentical math what we hnow tolny as lupus uythonatous 1 olated ob
servations were reported by otter autl ors It was named hype rtiophin tollicu
lorum by Robert Willis (302)  mflammntio follieulorum by Erasmus Wil on
(303)  stearrhoea flaveseens by Neligan (2051 and  aenc sebacca by Erich
sen (76)

F Hebra (116) and Cazenave (49 50) first outhne | the disease clearly and
distinetly Tn 1845 Hebra (116) desenbed 1t under tl ¢ nnme sel orrhoea eon
gestive  In 1856 m his elas 1c Atlas der Hauthranhherten {116) he depicted tno
forms of the discasc an{ used the term  lupus erythematodes —first comud by
Cazenave (48) mn is fundamental work of 1891 Ncuminn (206) 1 1863 de
sertbed tl ¢ pathology of the shin lesion 1n this diseise

Rapost (132) 1 1872 suggested that tt ere were two forms of th ¢ disease and
named them lupus crythematosus discorles and  lupus erythematosus dis
cretus et aggregatus  In the course of his patl ologie stules (117 132} he ob
served specifie changes in the conncctive tissue of th e papllary layer of the sl in
Tlese changes he called byaloid degeneration Five years later Neumann
(207) mtroduced the term fibrinoid degeneration to deseribe the chnge 1n

the collagen fihers which assumed the same stawning and structural qualitics
as fibnn
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2 RENAL INVOLVEMENT IN SLE

At the turn of t! e century renal i ol ement was Tecognized 1n cases reported
by Hallopeau (106) Cavafy (47) Galloway and MacLeod (86 175) Luttle
(171) and Short (261) In 1895 Brooke (36) found all the signs of <oft wlite
hrdneys 1t the post mortem examination of  woman 1l with Jupus erythema
tosts and protemuria Sequertn and Balean (256) reported ten enses of lupus
ervthematosus and noted imvolvement of the kidneys m five Gallonay and
MacLeod (86) m 1903 and Jada ohn (122) al<o streesed the frequent aficetion
of tle hidneys

“ir Walliam Osler an o number of publications (213 214 215 216 217 218)
deseribed the sy stemic manifestations of a group of diseases which nvolved the
skin and yomts His first papers m 1888 (213) and 1890 (214) deseribed caces
of Henoch Schonlemn purpura By 1904 (216 217) he had described twenty nine
patients Only onc ease a fiftecn year old girl fulfilled our enteria for SIE
She died 1 urama (Case 19) This 1s the first Ameriean desen tion of a ease
of SIE Yowever O ler did not di tinguish this ease from others with the

Ervthema Group of Shie Diseases  (214) and 1t 1s mcorrect to attribute to
b 1ecogmtion of SI E as Tumulty and Harvey 1 ave done (291) Inlis revien
of Henoch Schonlem purg ura Gandner (84) correetly pointed out that in t! ese
papers Osler had dehimeated the elimieal features of Henoch Schonlemn purpura

In 1908 Pernet (222) de erl el 2 ease of lupus erythematosus with 1 rap1d
and fatal coursc Protein was found in tle patients urme He collected nine
<umilar eases from the hiter tture and called this group lupus cryth emateux agu
d anblee  In 1922 heith and Rowntree (141) reported four patients with lupus
<rvthematosus an 1 nephritis and stressed that  neplntis was 4 common com
plication of dissemmated lupus erythematosus  Two jears later Libman and
Sachs (167) reported tl ¢ ehmcal yndrome j roduccd by t]e atypieal verrucous
en loearditss of SLE which bears their name They found that tfere was Fisto
logie evidence of renal disease 1n three of their four patrents one of whom died
1 uremin Bachr (8) 1n 1931 reported renal complieations in «esenteen eises
of Libman Sachs disease He concluded that tle le 1ons were an c\pre:nu;n of

]

1y ortance of renal 1n1 ol ement 1 lupus ery thamatosus and stated that thera
pentie measures hate had no benefieial effect  Daugl erty an { Bagger <to § (631
reg orte | seven eases of Libman Sacls disease who had  nept rotie edema  ar
thritss of varymg duration and o rapdly progressive course These patients
nonc of whom had a face rash died 1n renal failure In 1904 prehminary studies
of <erial renal biopsics n SLE were reported by Muchrehe hark and Piram
(201 202 226) and Laster and Baker (170) reported a ease of SLE diagnosed
by renal bopsy

“We s ! to thwh Dr W W Franeis and Dr Lloyd Stevenson of the O ler Lib ary
M CIlUn ersty Montreal for access to O lers personal papers manusenipts and ?ooks
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3 LRINARY FINDINGS

Protem and formed clements may appear m tl ¢ urine 1n patients with SLE
when they ate acutely 11l dehydrated and febrle (110 269) As in other cond:
tions these abnormsl urinary findings mav be transitory For this reason the
exact interpretation of data on umnarv findings reported by previous authors
1s difficult as one 1s often unccrtain as to the permanency and significance of
tl etr ob ervations on the urme

On the basis of abnormal urimary findings Montgomay and MeCreight {191)
reparted  renil mrnitation nephross or nephritis 1n 100 of thirty two cises
of acute SLE and 1n 69< of scventy seven cases of subacute SLE Other autl ors
reported tl at abnormal unnuy findings were usually trins tory durng acute
exacerbations The abnormalities disappeared erther when spontaneous remis
ston occurred (2731 or as a result of therapy (42 110 269) However 1f unmnary
al normalities persisted during the stage of remission then renal damage usually
w18 purmanent Ross and Wells (248} wlo studied thirty four patients with
SLL wrote Abnorm:l urinary findings are so common that 1 their abscnce
we may justifiably question v diagnosis of lupus erythematosus Howmever
Harvey and his colleagues (110) found no evilence of renal disease m 267% of
th er 138 paticnts with SLE

Coneiderthle amounts of protem may be found m tle urme durng acute
exacerbations of SLF (140) anl Madden (176) felt that persistent protemnuriy
was of prognostic value as it was found more frequently n the fatal cases
Gross hematuria was observed 1n 6% of 34 cases reported by Shearn an i Pirof
<hy (2091 and Sofir {269 reported that microsropie | ematura was often
found durmng acute exacerbations Trythroeytes leucocytes and casts were
found 1n the urine 1t some stage in the co 1r ¢ of SI E 1n 645 of 44 cascs observed
Ly Jessar and hus colleagues (127) and m 56~ of 279 cises reviesed by them
Fisl berg (78) ob ervel that elumps of leucocytes were common this finding
1 25 led elmierans to make an crroneous diagnosss of pyclonephritis hrupp (158)
found 2 telt coping of the unnary <echiment 1n four patients with lupus ery

1 Tlns teleseoped urinary serd t contame ! elements representing

the threc stages of glomerulone} hritis—the erythrocyte and erythrocyte easts
found m the neute stage tte oval fat bo lies and fatty casts of the subacute
stige and the broad easts found i chrome glomerulonephritis

hrupp s observation was confirmed by Miale (185) lut Cole (56) reported
adentieal urinary findings 1n 2 ease of polyarteritts nodosa and Schrainer (205
noted telescoped urmary findings 1n three proven cases of chrome glomerulo
nepl ntis He pomted out that although the finling of telescoped urmnary

Vural {102) attempted to correlate urinary findigs with renal pathology 1n a
retrospective study of 20 patients who died of SLE They found no correlation
of urinary abnormalties with the histologie appearance of the kidneys
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4 BENAL IUNCTION

Ad quate studies of renal function have been made but rucly (190) Soffer,
Tudemann and Brill (2694 <tudied rennl funetion 1 shghtly more than half
of their 55 patients wath acute SLE and conidered that the urme concentra
t1on test was the least sensitive of the renal function tests they used They
stated that the 15 nunute exerction of phenolsulphonphithalun and the uret
clerance test yielded the most wseful mnform tion 1n assessng the funetion of
the hidney m SLE Azotemia was prescnt m 167% of thar patients and was
1l 0 found 1n 16 of 216 eases reviewced by Tessar ef al (127) Soffer and hus
colleagues (269) observed an elevation of the blood tirea mtrogen lvel n over
ont third of patients 1n wliom protem or ery throey tes werc found 1n the urne
Azotemn was usually progressive and death from renal msufficiency resulted
They believed that porsistent azotemia w is 4 serious prognostic sign (266)

§ EDEMA \\D THF “EPHROTIC S}\DROMI

Jessar ind lus colleagues (127) revacsed the iterature on SLT which was
pubhished between 1948 and 1952 They fourd reports of 279 prtients an 1 added
44 of their ownt whieh had been studied b tween 1937 and 1952—1 total of 323
cises Edunt was noted i ypproximntely 16% whtle Soffer, Tudemn and
Brill (269) found edemn 1n 22¢¢ of the 55 patients they stucied

In 1939 Retfenstemn and Ins colleagues (237) reviewed 17 caces of SLE re
ported in the hiterature and added onc of thetr own Retrospeetively they di
1gnosed the nephrotic syndrome 1n tw o of these patients We cannot agree that
there was suflielent evxdence m ather ense to warrant 2 diagnowis of nephrotic
syndiome The first patient had been reported by Belote wnd Ratner (21), sho
found protein and ¢asts in the urine The puticnt was not edematous and the
les els of serum albumm and cholesterol were not rccorded  Tubular nephro 18
w v diagnosed at wtopsy The second ¢ 1sc was reported originally by Tremune
2893 and although the patient hiad featwres of the nephrotic sy ndrome (edema
prot mmurn Dy porlbununemin) the <orum cholesterol level w s not elovated
S\ wecks after the onset of cdema the patient died Histologie examination
revealed sesere glomerular and tubular damage Shearn and Prrofsky (209)
noted that four ot thar patints had o elimeal vanant of the nephrotic 1
drome A post-mortcm ex unmation of two diselosed ehrome glomerulonephrt
ti~ Three of the four paticnts had scrum cholesterol levels watlun the ringe of
normal and m the fourth an mtial level of 420 mg/100 ml later decrensed
to 250 mg This patient w15 reported m full by Brenner wnd his colle igues
(35) a5 3 e1se of nephrotic syndrome Daugherty and Bagzontoss (63) ob
served seven eases with  nephrotic edema  arthritis of varving duration
marked protunuria and with 4 rapidly progressive course Submcute glomerulo
ncphritls was found m thie and chrome glomerulonephritis i one of the four
casts on whom autopaies were done

Bovs ik and Adlersburg (33) studied the biochemieal features of the nephrotie
<yndrome 1n a patient all wath SLI They found azotemny low serum protems
normal alpha 2 globulin raed betn globulin and a markad 1 ¢ gamme
globulin Ievels The lesds of total pud and neutral fat were preatly mereel
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the beta hpoprotem was decseased and the cholesterol and phospholipid lex cls
were shghthy clevated

6 HAPERTENSION

Hypertension 15 sud to appear late m the course of SLE-—usually 1n the
prescnce of advanced renal discase (102 110) The ineudence of hypertension
assoetated with SLE varied from 9% to 214 eses (127) to 12 of 138 eases
(110) In more thn half of Harvey s pitients (110) who had hypertencion
renal 1 ol emsent was <o sesere that mtro.cn retention had developed On the
other hand blood pressure had alsays been normal n five patients w o died m
urenna Soffer and s collergues (269) reported hy pertenson i 137% of 55
patients and foun 1 that treatment with cortisone and ACTH was not effcetive
1 reducing hlood pressure Jevels

11 REVIEW OF RFNAL PATHOLOGY
1 1NTRODUCTION

In the past twenty jears hemperer Bachr and tteir colleagues have made
the most thorough patl ologie studies of SLE In 1941 they thought (151) that
the changes occurrmg in collagenous tissues were primanly degeneratise m
nature They obseried differences between SLE and rheumatie fever In rheu
matic fever proliferation of fibroblasts was the mam feature frequently result
g m Asclioff body formation In SLU on the other iand degeneration of col-
lagen was the predominant lnstologic finding and the cellular reaction was not
o prominent feature (144) In distingushing betwcen SLE and polyartenitis
nodosa they pointed out that m SLE dcgenerative changes appeared n the
small ve sels and capillaries wlhile vessels of a larger caliber were usually af-
fected 1n poly arteritis nodosa The changes mn the conneetie tissues n poly 1r
terttis nodosa were al<o aci d by an 'y reaction
with an infiltration of cosinophilic poly morphonuclenr cells These ehanges were
not scen 1 SLE

1t 13 apparent from readimg their publieations that Klemperer and his col
leagues modified their opimons 1 the course of therr studies on the <o ealled
systetme ‘collagen diseases Thes came to regard the widespread alterations in
the connectise t1 sues as 4 manifestation of a <ingle process myvohing not col
lagen but the ground substance of the heart glomeruli the skin and the blood
vessels (148) Histocy tochenmueal studies by Rlemperer s associates Gueft and
T aufer (104) mdieated that the fibrinoid materal scen 1n tl ¢ ground substance
tn SLF 1ncludes an unusual protein derived from tl ¢ degradation of nucleir
protems Tl protein was later characterized as a paraprotein w hich appeared
as a result of the metabolie defect 1n SLE (147 148) Klemperer and his co
sorhers suggested that the paraproten mmpregnated the ground substance by
tran-lation from the bloodstream mto the vessel w1l (104 146)

2 GROSS RENAL PATHOLOGY

With regard to the pathologie changes m the Ladney, lupus nephrits was
found n 28 percent (130) to 100 pereent (103 216) of autopsy studies of pa
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tients dying of SLI" Harvey and lus collcagues (110) found <ome degree of
renal mvolsement 1 34 of the 38 patients with SLE on whom autopsies were
made In most large <eries of autopsy reports glomerular myolvement was
found tm over 75 percent (9 246 269 272) At autopsy the Radney s were usually
somew hat larger than normal (12 151) Ther suriaces were smooth and 1 some
cases were diffusely mottled nath minute petechial hemorrhages (3 151 261)
They resembled grossly the appearance of the hidney 1 acute diffuse glomerulo
nephritis or malignant nephroselerosts (151) Contraction of the hidney 15 un
common m lupus nephnitis (193) but was noted m ¢ases of SLE dy mg with
chronic glomerulonephnitis (193 272 277)

3 WIRE LOOP LFSIONS FIBRINOID AND INALINE THROMBL

In 23 patients with florid SLE on w hom postmortem examinations were done
Baehr Klemperer and Selninn (9) foun 1 renal mvols ement m exgl teen Tley
found glomerulonephnitis i two glomerubtis in tlree and m thirteen they
found that the glomerular loops were stiff and thick These le 1ons were the
most mpressive mieroscopic abnormalities encountered 1a tle hidney Bachr
and lus colleagues comed the term ware Joop to describe tie lesions hecause
the rngid walls of the glomerular capillanes resembled rather distinetly  loops
of bent wire  The lesions were characterized by a patchy brglt eosnophilic
thichening of one or more segments of the glomerular capillares near the pe
riphery of the glomerulus VW 1th cosin stams the wire loop materiul resembled
amyloid but did not stan with Congo red or take o metachromatic stain with
erystal violet (151 272) Tie wireloop materal was shown to be fibrinod
1n Neumann s sense (207) It staned red with Azan deep mahogany brown with
Bielschonsky silver stamn (151) and red with tl e perio lie acid Scinff reagent
(183) W hen staned with Mallory Heidenl am stam tl ¢ color vared from red
to orange to blue and shades of purple were scen depending on the amount of
fibrinoid swelling of the eapillary tuft (3) The wireloop matenal did ot ghve
the collagen reaction sath Von Gieson s or the Masson s trichrome stain (151)

The exact location of the fibrmoid wire loop materil m the glomerular
tufts has becn a matter of controversy It will probably remain an unsettled
prot lam as long as the exact Instology of the normal glomerular tuit 1sn doutt
Llemperer Pollack and Bachr (151) dissolved wire loop material out of the
glomerular tufts with trypsmn and found an empty space between the endothe
Lum and epthelum Recently Churg and Grichman (51) hase studied the locus
of glomerular fibrinod by phase microseopy and the Mallory Gallego stan
Their findings also mndicate that wire loop material lics betw cen the emthehal
and endothelal besement \} Thus far electron microscopy (8s) hns
not solved this problem Although 1t has been emphasized that wire Joop
lesions were pathognomome for SLE (9) Klemperer also observed wire loop
lesions mn five of 43 cases of subacute and chronic glomerulonephns {151} In
addition lestons resembling wire loops have also been observed m eclamp 13
(3 232) scleroderma (3) dermatomyositis (3), malignant hypertension 3
151) and renal vemn thrombosis (231)
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Another lesion obseried 1n the hidney 1n SLE 1s the hyalme thrombus
Hyalme thrombr were found 1n a small percentage of those cases i which
wireloop 1nvalvement of the kidney was demonstrated They were seen within

the capillary Jumen and appeared to blend with the walls They were refractile
homogeneous and cosmophilic and had the same appearance and staming
qualities as wire loop material hlemperer and hus colleagues (151) ongnally
behesed hyalne thrombn to be an extreme development of the fibrinod

alteration of the capillary wall but Allen (3) considered tl em to be verrucal
s1cllings of the glomerular capillary wall

4 FOCAL NECROTIZING GLOMERULITIS AND LADOTHELIAL CELL PROLIFERATION

Buzarre and pyknotic glomerular cell nueler nere noted m association with
evere wire loop clanges In some areas of gross fibrinaid change obiious
necrotie lesions were scen (151 264} Tlese changes m the glomerular tufts
presented a pathologle preturc termed foeal neerotizing glomeruhtis Tl ese le
s1ons resembled those seen 1n the focal embiolic glomerulonephritis first deseribed
by Lohlesn (11 172} n patients who died of subacute bacterial endoearditis
Klemperer (151) believed that foeal glomerular necrosis and the wire loop
le<ions were different grades of the <ame procese He related the dexelopment
of the le 1on< to the intensity of the process and noted that focal necross of the
captllany tufts maght occur i the abeence of wire loop change However
Tlemperer pomted out that the development 1in SLE of foeal necrotizing glo
merulitis s as not relate t to the presence or absenee of 1 errucous endocarditis of
Labman Sachs

Stickney (272 274) studied the hidney s of 15 patients who died of SLE He
observed that the most common pathologie lesion 1n lupus nephntis was an in
ercase 1n the number of endothelin) cells in the glomerular caprllanies Prohifera
tion of the e cells was found in seven of the fifteen cases He also observed hya
lIie thicl ening of the eapillars walls m five of the cases but noted the wire
loop lesion 1 only one

5 HEMATOXILIN STAINED BODIES

Hematoxy in staine 1 1o hies were first obsery ed 1n the heart valves and valve
pockets 1n patients with atypieal verrueo 1s endoearditis (103) The<e smudgy
diffuse lnvender stamning amorphous bo lies have also been found 1n the kidneys
of paticnts 1l with SLE (149) They were secn lying free in the lumen of the
glomerular capillaries (149) 1n the intertubular capillaries (104) and rarely
withm the substance of Iyalne thrombi m tlc glomerular capillary lumen
{51} Tley were enaily distingmshable from pyknotie or lysed nucler (karyor
rthews) hlunperer found |ematoxylin bodies in the kidneys from 41 of 45
cases of SLE (140) e and s colleagues did not find  hematoxyln  bodies
:n acute or chronie diffuse glomerulonephritis rheumatic or bacterzal endacar
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them 1n patients with by perglobulinemra (66) However most authors believe
that hematog i bodies constatute o rehable criterion for the diagnosis of
SLE i 2utopsy matertal (104 150)

The hematorylm  bodies were thought to be derned from the nucler of
fibroblasts macrophages lymphocytes and poly morphonuelear leueocy tos
(104) They were found to be Feulgen positive methyl green negatnve and
strongly ab orbent m the ultrasiolet spectrum at 2037 Angstroms Wien they
were treated wath trichloracetic acid they were found to lose the ability to ab
so1b ultravolet ravs of the same wave length and to become Feulgen negatne
(150} The abos ¢ stamning rections suggested that hematoxylin bodues were
composed of depolymerized desovynt onuelere nerd (150 233) Speeral studies
Lave shown progressive degradation of the desoxyribose nucleic acid of the
nucleoprotein and ultimate disappearance of the nuelete acid molecule (104)
Morphologreally (25) and lastochemueally (104 150) they were found to be
similar to the smudgy purple glomerular hyaline thrombi (34) and te the
phagoeytized masses scen withn the Hargrayes s cells (109 149 150)

6 SUBACUTE A\ND CHRONIC GLOMERULONEPHRITIS

Ty pical subacute glomerulonephritrs with epitheltal erescents has been ob
served mn SLE by numcrous v estigators (63 151 167 272) Daugherty and
Baggenstoss (63) associated the histologie evidence of ty mieal glomerulonephrt
tie renal lesions with the ehimeal deveclopment of the nephrotic syndrome
thar patients wath ST T' In this ty pe of glomerulonephritis ti ¢y foun | prohifirs
tron of the endothchal eells of the capillaries In some instances they al<o noted
fibrinoid necrosts of the basement membrane and  wire loop  changes

7 INVOLVEMENT OF TURBULES INTERSTITIUM AND VESSELS

Tatty degeneration of the tubular epitl elum was seen 1n the 1idneys of p2
tients who had the nephrotie svndrome due to lupus nephritis T e fatty vacuo
hzation was associated nith changes in the glomeruls (35) In resiewing the
Iiterature we noted that mterstitrnl edema was rarely mentioned Foeal mter
stittal infiltration with Iymphoevtes plasmn eells and ] istiacy tes oceurred fre
quently (151) but this finding carried no more signifieance tlan m goneral
autopsy matertal The renal arterioles were not infrequently volved nd the
lestons of SLE were reported to have been smylar to those scen mahgnant
nephroselerosis or poly arterttis nodosa (12) Pyelonephntis (180 277} renal
ab ecssos (126 26o) repal infarets (272) and chronic arteriolo nephrosclerosis
(245) have been deseribed 1n as ocratton wath SLIT

IV REVIEW QF THEL LTIOIOGY AND PATHOCENISIS OF THE REML
LESIONS IN SYSTFMIC LUPUS ERYTHEMATOUS
The ctiology of systemic lupus erythemato us remams un olved Tl cortes
regarding the nature of SLE have follow ed fashionable trends in medical thougt t
In turn diathesis tuberewlo 1 syplubis and other infectious discases foeal m
feetion auto intoieation from the putrid produets of digestion and allergy
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have been blamed 1n recent 3 ears 1t has becoine popular to inerminate hiyper

immune reactions to the streptococcus dysfunctions of the pitwitary adrenal
axis and stressful life situations More recently 1t was postulated that in pa-
tients 1}t with the collagen diseases  the prolieration of plasma cells m the
tissues and the elevation of gamma globulin 1 the serum had pathogenetic
sigmficance The cffect of tle elesated gimma globulin would be to produce
sy stenmc wjury of th e connective tissues For thus reason the collagen diseases

have been classified as dysgimmaglo! ulinemias (69)

Early observers suggested a varety of local and traumatic causes for the ap
pearance of skin lesions i lupus er thematosus {143) French (53 221) German
and Viennese (70 105 157 277) muestigators supported the theory that lupus
ery t} ematosus was of tuberculous ongin heil t138) 1 a comprehensive re
view of this subject <l owed th at this view was untenable He investigated the
po tmortem reports mn th e Iiterature and determmed that m only 207 was there
any pos thihity of active tuberculosis an 1 some of these cases the disease was
probably mactis¢ priar to the ons=t of SLE Four years later he was the first
to use the term ~ystemuc lupus erytl ematosus (137}

In 1919 Barl cr sugge ted that streptococeal infections might be the cause of
lupus erythematosu (15 16) since then miny cases hase been reported 1n
whieh streptococer scemed to play & promincnt etiologieal role (173 193 203)
Bulote conwiderc 1 il at the disex e was due to an ultramicroscopie agent (20)
and Moolton and Clark elaime { to have 1 olsted 4 virus from the blood of p
tients witl STE (194) This has not been confirmed by other investigators heith
and Rowntrec (141) cphasized the danger of removing or disturbing foer of
mfection 1f there were signs of actinity in the disease Although positive blood
eultures have been obtuned 1 the terminal stages of the disease (176)—e<pe
eially when <econlanly mvading orgimisms may be expected to have been
present—recent bactertologreal studics haye not supported the view that organ
wms ewuse SLE (1011

Crocher {61) suggested a possible endocrine etiology The preponderance
of SLL 1n women lizs been attnbuted to oyaran dy sfunetion and to pregnancy
{157) From a questionnaire subnutted to 100 dermatologists 1t w as concluded
that pregnaney had no sigmficant cffcet on the chinieal course of lupus erythe
matosus (73) Rose an1Pill bury (246 247) ot served a igh meidence of acute
dissermnated Jupus erythematosus 1 women during aetie menstrual hfe and
emphasized the occurrence of premenstrual cxacerbations of the disease Cas
tration (209) and testosteronc therapy (11) have had no beneficial effects on
SIE () meal and hiboratory findings con<istent with SLE were noted mn 15
pereent of 128 patients with rheumntoid arthntis and }ypereortisonism Half
of these patients 1 ad evidence of renal 1nv ol ement as indicated by a bloo 1 urex
level in eveess of 40 mg/100 ml cylinduria persi tent microscopie | ematurza
or albwminunia or some combination of these findings (80)

khinge {153) was among the first to suggest that allergic or hypersensitivaty
reactions played an important role 1n the etiology of a number of diseases char
acterized by fibrined degeneration of connective tissue Fox (79) ob erved the
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onset of SLT follow ing admimstration of foreign protein Stokes Beerman and
Ingraham (276) suggested that infectious allergic agents produced sascular
allergic mamfestations leading to lupus ery thematosus Sinee then many authors
(108 124 239 242 286 298) have stressed that an antigen antibory reaction
may cwse SLE and other collagen diseases or diceases of reaction A po
sible relattonship to the Shw artzman reaction has been suggested by the recent
studies of Brunson and lus collcagues (88 39 40) and of Booth Muithead and
Montgomery (32) The widespread use of chemotherapcutic and antibiotic
igents has been correlated with an apparent inerease 1n the meidence of SLI'
ind other collagen discases —m particular, poly arteritis nodosa For example
Gold {96) stated that m approumately 87¢% of Ins patients sulfontmide or
pemerllin therapy preceded the onset of SLI' However Bachr and Pollack
(11} found no vahd evidence to support this concept and concluded that the
development of SLT was comadental to ehemotherapy or antibiotie therapy
Teilum (284) <uggested that the features of focal glomeruloncplintis in SLE
were analogous to other changes which could be mterpreted as part of an al
lergie reaction—smmlar to the Arthus phenomenon He suggested the posaiblity
that the hy pergammaglobulinemin of SLE may be the causc of the renal Jesions
Teilum also observed certun similartties between SLE and sarcoidosis (285
286) and stressed the relationslip between the two

Recently Kurmek (159) 1as studied the mechamsm of tl¢ Hargrivess cell
phenomenon He concluded that an abnormal factor m the gamma globulin
altered the eell membrane [his allowed a proteolytic enzyme in Fraction II1
of serum to cnter the ecll where 1t destroyed the protein inlubitor of desovy ribo

1 The hibited desovy ik lea ¢ attached chromo~omal disoxy

ribonuelere acad which in turn changed mto the depoly merized nuclear mass so
characteristic of fibrmord  hyaline thrombr and the Hargrivess cell Jadns
soln (122 123} Stickney (272 274) Montgomery (190) and others (193) sup
ported the view that some touic irntating <ubstance produced renal damage
(81) \o such <ubstance has been 1eolated Vany other ctiologieal factors have
been mmplicated these mclude neryous fatigue (74) the plcuropneumenta group
of orgamsms (37) hereditary syphilis (221) lead mtovieation (174), and a
specral affimty of the vaceular system for the ferments of Iymphocy tes (87)

The reports (68 119 223 238 257) of a sy ndrome mndistingwishable chnieally
from I T oceurring during the treatment of hy pertensive patients with hndral
azine are of some interest to those who believe that STE 1s 4 disease of reae
tion insaliing ground substance and comnective tiesmes Tlese reports
strengthen the hand of those who believe that the upsurge 1n tle diapgnoys of
SI T 13 the result of a reaction in certain senative indnadunls to antobiotres and
can be related to the widespread use of these agents The fact that the SLT hke
«yndrome subsides completely when hydralazine tl erapy 1s stopped ndicates
that the reactron does not produce the disease SLE de noto It mav unmt |8
subehnical SLE It may provide 4 clue to the etiology of SLE but 1t 15 quite
pos 1ble that 1t 15 produeing 2 syndrome sihich we elassify as SI E }ccause of
our mperfect know ledge of the elimeal spectrum of the disetse and even miorc
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because of our profound 1gnorance of 1ts cause Nevertheless, Remhardt and
Valdron (238) found acute collagenous necrosis 1n the shin biopsy of one
of these patients and Damrun e al (62) reported a cace with LE cells ante
mortem and postmortem in whom they found renal spleme and other lesions
conaistent with SLT

Comens (57) h1s produced a syndrome reseml ling SLE by the admimstz 1wton
of hydralazine to dogs Hargarvess cells were demonstrated i the perph
eral blood of tle e animals He concluled that pathologic specimens of the
Xidneys revealed changes consistent with those found i diseermnated lupus
erythematosus  Altt ough fibrineid degeneration was found m two specumens
we cannot agree with ths conelu 1on [he wireloop lesion demonstrated does
not resemble that seen 1 biopsy or autopsy spectmens from patients with SLE
and the lesions morc peculiir to lupus nephritis did not oceur 1n the 1xdneys of
these hydralazme treated dogs

In recent years clinicaans hate become aware of a new organ system 1n the
body—the ground substance (substance fondamentale or grund substanz) and
1ts assoclated conncctive tissues The development of new tests for the study
of diseases involying the ground substance does not mean that we have the nght
to <eparate etiologically discases of this organ on the ba«s of these tests The
presence of the Hargraves s cell and ats associated phenomena implics to many
people a dufinitive diagnosis of lupus erythematosus but tlns may not be the
case We do not as yet recogmze the Iimtations and usefulness of any smgle
one of the many LE ccll tests presentlv being used and 1t would be unwise—
historically speaking and at the present time—to elaswify everyone with a post
trve LE cell test 15 having systemic Iupus cry thematosu (129) All of us who
are old enough rceogmize that we treated many paticnts nath postive W asscr
mann tests for <y phulis despite their el ement denials that an opportunty had
ever an en for them to contract this vencrable discase W now recogmze to our
cismay that 30 years after W ascermann deseribed 115 te £ we were treating un
necessarily patients who <uftered wath mfectious monenueleosis SLE and other
diseases 1n which the Wassermann reaction was posutrve Although new mstra
ments an { new tests n 1y )lluminate a discase process the physician produces
1atrogenie chseases wlen he uses them to make 1njudicious deduetions there
trom—deductions w hieh are nvahd because the test 1s not understood or beeause
its limitations have not been worked out

Unfortunately tl cre s no such thing as a pathognomonic <ign or test for any
disease Tlere are alway< exceptions which prove the rule Some now consiler
that dysgammaglobulimemma 1s the cause of diseases which aftect the ground
substance Two hundrel years ago 1t was popular to think of fevers as beng
the cause of a vanety of infectious diseases Ve now understand that fevers
are the result and not the canse of imfectious diseases and 1t may well be that
dy*g.mr‘mn:\globu]memme are the result and not the cause of discases of the
- h
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ogy distinet from that of SLE nced be mvoked to explun lupus nephritis Serial
biopsy studies of the hidney provide a sure and simple method to clarify the his
togenesis of the renal lestons It 15 our hope that 1n the future the applieation
of phy <1cal and chemrcal methods to renal bropsy speeimens may further elue
date the reactions of the ground substanee in tlus disease

¥ METHODS OF STiDY
1 SELECTION OF PATIENTS

bystemic lupus erythematosus presents stself 1n many a bizarre guce Its
course 18 vanble and 1s usuaily charactertzed by ncute or ehronie episodic ill
ness folloned by paitial or complete remsssons There are no ehnteal or Jabora
tory findings peculiar only to this dicease In cach patient the diagnosts was made
on the basis of 4 broad spectrum of chnieal and laboratory findmgs mn which
the elmieal history was most impartant Thirteen chinteal and nime laboratory
criteria were used to validate the sclection of patients for this study Tley are
sct forth m Tables I to IIT

Thurty three patients were carefully selected on the medteal services of three
hospitals (Table I) Fourtecn Negroes and nineteen W hites were studied At
the time of their entry mto the study, the ages of the 28 females v arred from 11
to 61 3 ears (1verage age 289 years), and the ages of the five males vaned from
15 to 47 years (nwerage age 322 years) (Fig 1) Of the thirteen sy mptoms and
«1gns considered Dy us to be umportant elineal eharacteristics of SLI' nine or
morc were found 1 30 patients and 1n no patient were fewer than seven noted
(Table I and Fig 2) At lcast five of the mine laboratory criterin were ob erved
1n 32 of the 33 patients (Tables IT and III and Figure 3) Thirty two patients
had « face rash and 31 suffercd from 1ns olvement of their yoints Ivery patient
had recurrent bouts of fever and 1n all the clinreal course was characterrzed by
«racerbations and remissions Evidence of iny oly ement of the serous membranes
erther of effusions into the serous cavities or of recurrent pleurttic and abdomnal
puns wasnoted 1n all patients Culargement of the Iner spleen or lymph nodes
was found at some stage of the 1llness in every patient Charactenistieally these
were associated with exaecrbations of the clmical illness and the size of the
affected organs returned towards normal as the chmical state of the pattent
uproved

The erythrocy te sedimentation rate (ESR) was myarihly elesated Anemia
or leucopenia was observed 1n 28 patients In 31, the <crum globulm level was
elcv ited and m every patient the thymol turbidity te t was postie Har
graves s cells were found on exammation of the bone marrow or peripheral blood
1 26 patients

2 THE STUDY OF RF\AL FUNCTION

After the diagnosis of SLE had been made the patients were studied 1n hos
pital and were followed 1n a speeial chmte The funetion of the kidneys was 2%
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sessed by the folloning tests

@ U nalysis In  ery aseea ly mo nngepe mens of ur ne were exam ned sl o tly of er
colection by one of us (RCM or VEP) Cean voded spec mens from ma e patents
and cathe er spec mens from female pat ents were exam ned A po ton of eacl spe men

3 subm tted for ba ter olog ¢ eulture Flu ds were e cted fo 17 hou s befo e tl e col
le ton of the spe men for urnalyss

The spec fic gra Ly of the u ne as te ed at room tenperatuc » th & stanfa iz 1

rooneer Tle poen was estmate] sem-q ant at ely u ng tle ufosaleyle acd

pern nute and he on entra ed sed m nt resu |ended by agt ng nafe drops of ur ne
Tt ast en evamnel mcero op ally wth lo and ! gh power m gnfia on Polarzel
lght vasu dfor he den ficat on of snso rop hpods
b Tes s of Renal Funct on
) Thespecfi gaviyoft e ne vasmeasuedfolonnga) odof Idhousof i d
1p aton To rspe mensof u ne we e colleeted and the max mum specficga ty s
eo led
Ucaclaac (18) ve e determ ned for a sngle two lour pe od \na erageu ne
flon of at least 2mlpermn te asattaned nmostp ents T e esults ve e rejo ela
2 pe centage of a e agenomal enalfun ton { 5mlmn 100" whntle urne flov as
ge er n2nlmn Simlmn 1007 shenthe rneflo sl sthw®ml mn)
}PSPer ¢ an 6my of phenolsulfonp talen PSP was ne ed oz eno  af
awaerlo 1h dbeen gven 219) The blafler nas empted ompletely 15 m nu es I er
and he ex ¢ onof PSP asmeas elon a Coleman Juno spect opl otomet r
Inafe nsan smeis emensof effet erenilpl maflo (ERPT) glonen a fil
aton (GTR) and t bularexreoymas Tn) cemdebv ng nuln and p-amno
kpp a d(PAH) 2 o d ngto the me hods of Gold ngand Chas (98)
Botem al Ezam nat ons of tle Blooi Inallen esthe follow ngbo hem 1ex mna
t ons of the blnod e e done blood c eatnne b tieme hod of Poers (4 boolu a
n ognb theCon av me hod {58} blood non potenntrog nb the me hod deser hed
b Tol nd McMeehn 155) se um pot beb the Coln me hol (121 30 T eto |
scum hol eo wa deemnedby amodfiatonof eBoo netlol ? 0) tleth mol
t hit a odngtothe me hodde rbeiby 8! nkand Hong nl 2 8) Wlen nd d
Le serum sod um znd po a sum wevemeasu dw | an nemals nd d flame plo ome
e o dsneemewsuelb theme holof S halesand 81 les(254) andtle CO om
hnngpo e ty hemehodo Van Syheand Ne | (" The sc um ho ne se 186
fetemn I npr nt neph o candp e donephrot ¢ synl ome

3 1T 1AT0LOGIC METHOD

Y 5mls mple of enou bocl vasob nel sngpoa manianmonum oxala e or

le nasan cogul  Thelem o a estmaed n  and ! W nrobehe aoct
t ¢ and theery hro 3tesedimenta onratewasmerst edb  enetholo W obr 304)
Tu eswe e ouned n both chambe s of an mp o ed Neuba ¢ lema tom The

oag laton mes we ¢ mevsu ed by the mod fied method of Lee anl Wh ¢ 220 anl the
11 ed g t mes by the me od of Duhe The pohombn tne ne eodbyQ ks
one tage method (235) D ect and nd e t Coombss tes s we e pe fomed on all pa ents
(59)

Dza na anfo Hagaves Cells Clo ted blool nr Lone marron was neubate 1 fo one
halfto woho  Theelo wasb okenup and thele o yteswere concen a ed and smea ed
on  lesand tanedw th Wrghtssan T eeld s veese hdfo atlast5mnute nder
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the low power objective and suspicions cells were eximined under the high dry objectine
A prepiration was not ealled positn c 1f only one or two abnormd eclls were found

‘The Hargrases s cell was defined 1s 2 polvmotphonuclear neatroplnl with one or more
lirge melusion bodies ciowding the |obes to the edge of the cell The tspieat melusion body
was as duge a3 4 noumal neatrophil It was homogenous unstructured without @ sharply
defined border and st uned a seddish- 10l to purple color with Wiight s stam Ve did not
con<uler related phenomena adequate for diagnowis although they may have been suggestine
These phenomena werc free bodies of the same type as the melusion matenal, some ty pes
of bodies surrounded by eever ) neutrophils smaller inclusion bodies m neutrophils, melu-
son ) odies 1 leucocy tes other 1hn neutiophils ineJuson bo hies apy canng to be withm a.
sacuole or show g lobulwion o1 c1evimg

3

2

Number af poteents

o
20 2130 3140 4150 Over 5O

Age in yeors
Tra 1 Age distubution of 33 patints il with SL1 studied by sen1l biopsy

Remitient

chntcol tourse
Fever

Lymphadenopothy

Foce rash
Arthritis ond orthralgio

Affection of nois ond hair
Hepotomegoly
Chest

pain
Pleyrat effusion
Pericardiol eftusion

Splenomeguty

Kbdominol puin

Ascites

o 20 s 6 80 100
Percent of patien's
F1a 2 Percent mcidence of symptoms and signs 1 33 pitieats 1ll with SLE and studsed
by renal biopsy
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Sad mentat on rote ra sed

Thymol turbd ty ro sed ]

Hyperglobutinem o

Ur 00 y abnormal t s

Anemia

Hargraves's cells

Leucopen a

Coombs s test

Percent of pot ents
Tra 3 Percent me dence of abnormal hiboratory tests m 33 patients H with SLE » ho
were studied by renl b opsy

4 RENAL BIOPSI AND RENAL PATIIOLOGY

After the preliminary studies bad been made 4 renal biopsy was done using
the technique previously deseribed The ¢y hinder of renal tissue was fised ym
mediately 1n 10% neutral formalm 1 salmc After fixation the specumen was
embedded 1n parnflin and sections were cut 2t five meerons In all eascs sections
were stamed with hematoxylin and eosin (H&D), with Mallory amline blue
(177) and with the periodic actd Schiff reagent (168) A minimum of five HLL
sections and one each of Mallory anrline blue and PAS was studied n each
ease In some cascs frozen sections were stuned with Oil red O for Iipids (168}
and 1n others parnffin scetions were stned by the short Foot method far reticu
lum (168) In a few cases a portion of 11dney tissue was fived by the freczing
drymng method of Gersh (88) and stuned for alkaline phosphatase by tle Go
mon techmaque (168)

The eriter1n commonly 1n use 1n patl ologie studies were applied to the evalua
tion of the histologie lesions observed 1n biopsy and autopsy matenial The rela
tively limted amount of material available for study presented new problems
which have been discussed 1n prey1ous papers (133 135 200) Only those biopeies
which included adequate amounts of renal tissue were analyzed The tissuc was
considered to be adequate’ when five or more glomerult and their adyzeent
tubules were present 1n the scetions 1 fact most of the biopsies contaned ten
or more glomerull

vI RESUITS
1 CLINICAL MATERIAL

Data on 33 selected patients 11l wath ST T have been summarized 1n the tables
and charts In general the patients have leen elasafied 1n the tables on the
hasis of the renal pathology 2s this provides the most objective basis for study
However 1t has been 1mpossible to divorce entirely the cltnical from the patlo
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logic features, and for this reason the data will be discussed on a chimeopatho-
logie basis

The criter1n for selection of patients for study have been outlined 1n the see
tion on method~ The centeria used for sclection and an analyss of the signs,
symptoins, and laboratorv imvestigations are set forth in Figures 2 and 3 and
1 Tables I to IV which also gni ¢ details of the elinteal features, urinary findings
tests of renal function, and laboratory and pathologic data of all patients Defi-
mtions of the pathologic terms used ire giien at the beginning of section Y1(2)
(page 67)

One-tlurd of the patient~ nere found to have normal kidneys or mimmal renal
change when first studied, although they had systemic manifestations of the
disease This group of 11 patients provides controls 1n the study, and 1t 1s ob
v1ous that <ome time must elapse before we will have an opportunity to report
on the development of their disease Already i this group are 2 patients (X6,
11} nho-c renal disease has progressed—in one ease conaiderably

A Putients with normal renal bropsies

Eleven patients (eases %1-11) have been classified as having normal kid
neys—<o far as Lupus Nephritis 15 concerned—at the time of the first biopsy
One of these patients, 2 61 y ear old lady {#10) had bemgn nephroscleross, but
10 other lesion m the hidney Another (#3) had had several attacks of acute
Pyelonephnitts Abnormalities were found m the urint ot both these patients
In three patients the renal biopsies were unquestionably normal, and m five
{including %3) mimmal changes were detected {See Seetion VI{2)—Pathol
0g3) Thesewere somild, howcver that the hidneys have been classified as bang
normal In three of the patients with cesentially nermal kidncy s shght changes
were found m the urinary sediment—usually a few erythrocytes or an excess
of leucocy tes The~e findings werc usually t1ansient The history of the following
case illystrates tns pomt

Cosey

ED (R & L ,0.712) an mtelligent 26 ve old housewife had had multiple jo nt pams
and Raynaud s phenomenon snce 1944 In July 1952 she deseloped severc swelimg of the
feet follow ng exposure to the sun In fugust 1953 her yomnts became =wollen She bad a
fever lost her appetite wad was shoet of hreath The Jy mph nodes mere enluged The Iner
and spleen were not enlwged She had a j ericardual effusion The direct and indirect Coomb s
tests were positive anl the serum globuln w1s elevated Haigravess cells were found o
the bone marrow After trewtment wath ACTH was started her chimeal condition 1mpros ed
She was disel arged from 1o pital and mamtamed n health w th cortisone Before treat
ment 3+ protem leucowstes and casts werc found m the unnc after her temperature
a3 normal and no abnormality was found in the ume

Fpisoles of arthralga pleuntic pun and low grude fover ocewred Jn February 1954
the skin of the forcarms and fngers was red tence and appeared atroj e There was 4
dffuse alopeaia of the sealp The lymph nodes were agam enlarged A renal biopsy 15
done on Tebruary 17 A few leucocy tes were found 10 the unne tle GTR (Cryypmy ) W8
U4 mi/mm and the RPT (Cpay ) was 533 ml/min A month later she developed gastro
entenitis due to S dmonelle panama hut made an uneventful 1ecovery after treatment with
lorumpl cseol
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In June 1951 she had * thrombophlchitis of the left Jog Three months lter she was
readmitted to hospital for studs A butterfly face rash was noted The hmph nodes were
enlirged and there was srleredactrly There was no penphbera] edem: and the bload
pressure waspormal 4 renal biopsy was done on Septernber 8 A fen e throcs tes leucocs tes
and cellular easts were found 1n the urne Smee that time she has heen hept relat el free
of ssmptoms with small doses of cortssone Fxammation of the urine his been normal

Furst Biopsy  The first biopsy contained norml renal medulls but was madequte for
drgnosis

Second Biopsy (September 1954) Adequite rena cortex (12 glomeruli) and medulla were
meluded 1 the sections The glomerull were csentinlly normal Bowmans spaces ton-
taned a moderate amount of proteinaceous maternial The cons oluted tubules al o contained
protemaceous materal and nere Lined by a shghth swollen and degenerted epithelium
The mterstitaal fibrous connectsse tisue and the small arteries were normal A very small
amount of g tnutar Ly 1d material was <cen 1n the cells of the consoluted tubules m sections
st uned mith Oil Red-Q Gomort prepasations for alkaline phosphatase disclosed the presence
of abundant enzvmatie wtinity m the cells of the coms oluted tubules

Diguoms Tssentually normal renal tusue

The renal histology from two of the patients (6 11) was normal at the time
of the first biopsy and urmalysi< and renal function were not disturbed Lupus
nephritis developed and nas found 10 months and 14 months after the first
study Onc patient died as a result of poliomyehitis, and the other 1~ alye and
revsonably well The histortes of these two patients are given below

Case €

JS (R & E 417653) a nervous apprchensive 24 year old housewife had had rheumatic
fever m chldhood She enoved good health until June 1953 when she developed an en
thematous resh mvolving the face and upper chest following exposure to sunhght She
beeame acutels Ul 4 shin biopsy was done Its fhustologie appearince was consisient with
Tuj us erythematosus In My 1051 she was short of breith on exertton and develojed
Rivniud s phenomenon One month later she had migratory joint pams and was a lutted
to hospt1l She w1s febnle acutely 1l anemie and had a butierfly face rash and alopecia
of the scal; There was tachycardin eleetrocardiographic evidence of myorarditis and =
pencardal friction rub The blaod pressure was 140/60 mm Hg There was a pleural effu
son and 4 pleural friction rub was hesrd The tinroad glind was diffusels ealarged and
4 brut was Fead over 1t A1 lymph nodes were enlarged Unnaly<is and tests of renal fune
tion were normil Many Hargrasess cells were found on extmination of the bone marrow
SIE wnd hy perthyroxlism were dignosed The BMR and 1™ uj take confirme t the atter
dignosis She was treited with ACTH and methimazole and her condition mproved dra
mitiedls A renal biopsy was done on July 14 She guned 21 jounds m weight and when
duscharged from ho mtal <he was free of symptoms wnd was bemng treated with small do~es
of corti~one

In \osember 1931 she was rexdmitted for study
over the fingers was thickened but the lvmyh nodes Iner and g lcer were not enlirgr
There was n trice of proten many letucocytes and many granulie and leucocyte casts m
the unne Renal function was <hghtly mpured A «ccond remil biopss was done

In Januwrs 1955 w75 d 1 hut she continued o Yahe vorivons
Four months later she was agun studied 1 the hospital There were areas of atroj lue shin

V¢ Theel nof tl e forearm and fingers was tense and atrophic The tlood pressure

A funt face tn h was scen The shin

glameiule) were meluded 1m the <ections S13€ for qUEstIOn ik LAt il vt
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membrane the glomerul appearid eswentially normal There was a mmmal ncrease m
cellulanity of the glomerular tufts and Bowmans spaces contaimed some protemnacecus
materiil The convolute tubules were normal m sze Tler hung epthellum was some
what swollen and therr lumma contanel 2 moderate amount of protemaceo 1s material
The mterst tial tissue wag not remarkable Mimmal t1 ichening was seen 1n the walls of the
small arteries

Duagnows Essentually normal renal tissue Questionable locahized glomerulit s was seen

Second Buopsy (November 195,) Adaquate renal cortex (8 glomerull) but no medulla
was meluded 1n the gections The glomerult were shghtly 1scherue Mmmal local hyper
cellular ty was noted _and there was moderate local thichening of the hasement membrane
1 several glomerull Bowmans spaces contame | & mo lerate amount of protemaceous raa
tenal The convoluted tubules were normal m s ze and were Lined by a sl ghtly degenerated
ep thel um Tn several areas the tubules were atrophie Their lumina contamed a moderate
amo nt of protemnaccous maternil There was & shght wcrease of ntersitial tissue and
foer of ehronic inflammatory cells were seen Mild thickening and selerosis %as seen 1n the
walls of the small arteries Mallory and PAS preparat ons confirmed the above finl ngs

Duagnosss Muld Iocal and Jocal membrano 1s glomerudonephritis

Therd Biopsy (Uay 1955) Small fragments of renal cortex (4 glomeruh) and medulla
were meluded m th ¢ sections The glomerul were shehtly 1schemic and a shght but d s
tnct Jocal th chen ng of their basement membrene was noted There was no dehmte hyper
cellular ty and Bowman s spaces contamed no protemaceous material M mmal degenera
tuve chapges were seen m the 1 nmg epithelum of the convolt ted tubules w11 h contained
a small amount of protemaceous materit Mild th ckenng and flrons were scen m the
walls of the small artenes

Duagnosts Vld lo al and focal men branous glomer loneg hnlis
Cease 11

LD (R & E 4142,4) 3 13 year ol 1 negro hugh school student enjoyed good health until
Twuary 1854 when she developed migratory artbritis of 11 € anhles and knces Ope month
later sl e had anovexa was co1gl ng was short of breath and had lost 16 po nds i weight
A d agnos s of tubereulos s was made and streptomyem and 1sopazd preseribed In March
she was fevensh and a butterfly rach appeared across the face A dugnoss of ery=ipelas
was made by & physician

Ou admuss on to the Unversity of Nlino s Hospitals 1 March 1954 she was cnemic
febnle lethargic acutely ill and complumned of pamn n the abdomen Theblood pressurewas
80/0 There was tachycardia o protodiestohic gallop rhythm and electrocardiographie
evidence of myocardit s There was an erythematous rash over the face ears and distal
phalanges The conjunciivae were myected anl the g ims bled eastly The cervical Bymph
nodes and hiver were enlarged There were pericardial nd pleural effusions There %as a
trace of protein and several lencocytes erythrocytes and hyaline casts i the unne Many
Hargroves s cells were fo md on esammation of the hone marrow She was treated with
ACTH and a remarkable climeal improvement took place She became afebnile the plearal
an 1 peneardial effustons deereased the gallop rhythm disappeared ar d the FCC returned
to normal Unnalyms an § hematoent beeame normal A renal biopsy was done on May 8
The GFR (Ciygyan) %8s 17 ml/mn the RPF (Cpry) was 668 ml/mn and the Tatpan
.8 76 mg/mn She was discharge I from hospttal on mamtenance doses of cortisone

Tr Sep tember <he had a cough mild dyspnea pleuntic pan and o sore throat Teuder
eystic nodules appeared on the dorsal stfice of the mterpl alangeal jomts There were
penicarhal an 1 pl 1 ral effus ons There was marked 1mprovement of symptoms wlen 4] o
dosage of rortisone was mn reased Eseept for mild dyspnea and pencardial pam sle was
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free of symptoms when admitted for study m October, 1951 Save for a butterfly face radh
shight alopecin of the scalp and cervical lvmph pathy the hysical was
normal The tireet Coombss test was po ttve 4 second renal biopyy was done when e
unmlysis NPN and tests of renil function were normal

In June, 1955 she beeame lethurgre complamed of headache anl developed fover a
stff nech and a flacesd paralysis of her legs On admussion to the hospital her neck wus etiff
There was weahness of arms and legs and the knee and ankle jerks weie absent The CS1
pressure was mncrenced  the protemn was elevated and 225 leucocy tes (507 poly morphonu-
elears) were found m the spinal flund Poliomy ehitis was dignosed She develojed a severe
bilateral pocumomia became comatose and died seven days after admisuon Post moriem
examntion confirmed the diagnosis of poliom) ehitis

Furst Bropyy (May 1953} Adequate renal cortex (6 glomertth) but no me lulla were in
cluded 1n the sections The glomerull were essentialls normal exeept for shght 1<chenua ant
question ible Jocal thichening of their basement membrane There was ghght degenertion
of the Jinmg emithelum of the convoluted tubules whose lumina contamed | rotemaceous
matenial The mterstitinl tissue and small arteries were normat

Dwngnows  Fssentially normal yenal tussue
Second Biopsy (Vorember 1954) (Fig 4) Adequate renal cortex (8 glomeruh) and
medulla were included n the
mal local thiel ening of the
man s space< thd not contamn ,
dilated Thes were hmed by low cubmdil epithelium m which minimal ifegenerative changes

ST
= ? N

omerulus 15 ¢ ~entiilhy norm)

924 The gl
Tie 4 Pahent ¥11 Sccond Biopsy October 195} T!
Tie ptent ha { been 4l with SLL for ne menths (H&LT X 620)
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thichening of the glomerular basement membrine—suggestne of fibnmort The tubulw
epithelum 13 somewhat degenerated (H&E X 400)

were noted The tubular lumina contaned a small amount of proteinaceous material The
nterstitinl tixue was normal Comparsson with the previous biopsy disclosed no changes
of note

Duagnosts Essentially normal renal tissue

tutopsy Specomen (July 1955) (T'R 5) The glomeul: were shghtly ot ulatel and
distinet but mild to moderate loeal tlichening was scen m the bcement membrane Minmal
local hy percellutanity was also noted n tl e glomerulnr tufts In plices the tl: Leae { glomeru
Iar basement mem! rane was smudgy n chracter suggestne of fil rinoil changes A fow
wire loop lesions were noted *Hemtovshn bodies were not scen Bywmn s » aces con
tamed little or no protemnaceous matenal Moderate degeneration of the limng epithclium
of the comoluted tubules was noted They contuned protemnaceous mitenal The capil
larics and small vems were congested The intersttidd tissue contarncd foer of chronic
flummators cell< especinlly numerous asound some of the glomeruti an 1 a few <mall artenies
Mallory and PAS preparations confirmed these findmg~ o Ipid wis scon withm the
cprthehum of the comoluted tubules with Oif Red O prepirtions of frozen sections Com-
1anson with the previous biopsies mdieated a defimte wererse m the seveaty of the glo-
merular changes and m additon the presence of fit nno: ) degener thion

Duagnows  Local an ! gex eralized membrana s glomerulonephrti

BB Patients with abnormal renal biopaes

When the first iopsies wure mde, the histology of the hudney s w 15 abnarmal
W 22 eqses At that time the urme of alt but three of thes patiends (%12 16, 19)
was abnormal In geniral, renal function was not affected until the degree of
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kidney damage was <evere In some of these patients the renal lesions and ehnt
cal status have changed little durmg the penied of study In others the renal
Iestons have progressed and the elinical status has deteriorated Of the ten pa
tients who dred, si\ died of renal disease (%23, 23, 26, 30, 31, 32), one of renal
dicease nd ncute pancreatitis (¥27), one duning an acute exacerbation of
SLE with myocarditis and severe renal damage (¥28) One patient died of
anterior poliomy ehitts (¥11) Her kidney <, wlich had been normal when first
studied were the seat of moderate membranous glomerulonephritys at the time
of her death ‘The tenth (%8) died of an acute cxacerbation of SLE, terminally
there were abnormalities m the unmne, but the Inst histologic <tudy, made seven
months previously, was normal

The chimcopathologic features of the patients who ¢ hidneys were abnormal
will be discussed below under the followimng headings

(1) Mild Lupus Nephnitts (Glomeruhtis)

(2} Severe Lupus Nephntis (Glomerulonephritis)

(8) Nephrotic and P<eudo nephrotic Syndrome 1n SLE

(1) Muld lupus nephrtis (glomerulitis)—

Ten of the patients had mild imolvement of the hiduey when fiest studied
Eaght patients were studied on subsequent oceasions and a total of 21 studies
was made Imtially locnl membranous glomerulitis was found i the hidneys of
seven patients (¥15-21) and prohferatinve glomeruhtis i the hdney s of three
(¥12-14) In come of these ten patients mixed membranous and prohferatne
changes were found but the cases huve been classified according to the pre
dommant pathologic lesslon Climeally none of these patients had severe renal
damage when first seen (Tables IT and IIT), and at the time of their Iast studs
only one patient (%19) was 1l with chrome renal failure Her renal hustology
15 described below

The remaunng nine patients had relatisely good renal function after a period
of study varying fiom 2 to 23 months but lustologically a severe degree of dam
age was present 1n af least two (K18 21) Sinee they have been under obcerya
tion all these patients have had symptoms and signs of SLE with a varying
ehinieal course The discase has been eharactertzed by severe acute exacerbations
n three pabients (%14 18 18) and bas been more chrone 1 claeacter m ¢
(X13 15 16 17 20,21) One patwnt {(¥13) had 4 nuniber of acute exacerba
trons when first scen but the disease has now settled down To predict renal
mvolvement from the overall elimeal course of the patient ias proved ymposs
ble
Below are recorded the histories of two of these patients, one (¥13) whose
renal di ease has changed but <lowly the other (#19) whose course has been

more rapidly downhll
Case 13

In De umber 1951 M The (R € F 39319) n 23 year ol 1 negro factory worker dc&clolpmll
i e thematous shn ra | on tle fiee ol est an{ extensor surfiee of the fore rmswd: sl‘e
mternuttent m gratory jont p me A diagnots of SIF w33 made In \‘\;g- t]“r:mm‘
ieveloped marke | papslledem o I diplopta & cerebral tumor was suspeeted an:



LUPUS NEPHRITIS 39

omy was done No tumor as found It was tho ght that h r symptoms had been due to
nvol ement of tle | an b SLE Later a pleural effuson vas a | rated She was sl ghtly
snemceandhad zle oryto s Urnalyss and blood NPY were normal In o ember there
wagelectro 2 dog uphce 1 n eof myoeard t sand percard ts The 1 er and spleen were
enlag d Tlree montls later sle de eloped & eling of the f ce fe er snoreva st finess
of her finge s and abdon nal pan he became ery tort of breat! and wnas readm tted to
Yo ptal n February 1953 There nerebla ral pleural effus on< and nfiltrat on n the rglt
lov rlobe The emasam cul.rfa erah actes and enlargement of the 1 er and lymph
node Dfue slopecs of tle s alp as noted Proten leuco yte and cast appear d
transto 1y n the urne The thymol turbd ty was cle sted and many Harg a ess cells
were found on exam nat on of the bone nar ow Tlere wasapost es kle cell phenomenon
Treatment » h ACTH re ulted n chncal mpro ement and she was d scharged from
ho ptal on daly nject ons of ACTH Latersle a<g enco one
Tn Sep ember sl e was t eated n the ho ptal w I penclln for a pneumocoecal pneu
mona A ren | bopsy vas done on September 30 1953 at a tme when rnaly  blood
NPV and tes s of enal funct on we ¢ normsl T'our months later she had an exacerbat on
of symptoms She was fe e Lh had marked dyspmea ma sea and vom tng The pleural
cav teswerc asp a ed on se eral o cusone ACTH wasg en and her cond onagan m
poved A se onl renal b upsy was done on ' b uary 1 1954 Unnalyss blood NPY and
testsof en 1fun ton  enormal
Perot tal elems was noted n July 1954 Sle wa admtted to tle hosp tal for
st dy Shelada moonfie andab tefly face rah The f nd were normal and the
blood p es ure was 128 104 mm Hg Thes 1 en wasno enl ged Proten vas not found n
the ur ne but many ] u oc te wereseen ntle rnary sed ment The blood NPN and tests
of enal fun t on were pormal A renal bops was lone on Augu t 16 195¢ Co t <ome anl
nterm ttent ACTH tle apy we e gven wien she as d sctarged f om lo p tal
In May 1950 the plys al examination was normal sa e for a m 11 conjun t v ts and
the p gmented b tterfi face ra h Urnalys blood NPY and tests of renal funct on we e
no mal A fou tl renal bop 5 was done on May 23 1905
F st Bopy (S pten er 1953) A small fragment of r nal cor ex (5 glomerul) but no
medul a was neud d n the sect ons The glomen] we e slghtly s hem and m n mal to
stght tregulr Al hemng of ther basement membrone was scen Trere wis slght local
Typer elluln ty b tnoalhes answe e d teeted hetween the glomen lar t fts and Bowman
cp le Bowmans spaces contaned a small amount of prote n ceous mate al The on
olu ¢ tubules were rregulac nsze they contaned a mod rate amo nt of p ote na eo
mater al and we e 1ned by a shghtly degeneratel ep helum Tlere asa mld nerease of
aterst t 11 fibrous connect ve t ssue wh h con 1 ned a few small foc of ¢l on  nflan mator
cells In a few tub les hyal ne casts were present Tie small arter es vere not rema kable

Duagnosis M id local and gene al zed p ol fe at ¢ and nemb anous glon ¢ ul tis

Sc ond Bop y (February 1964) (Fg 6) Adequate ren I cor ex (18 glome-ul) and
med 1o erc nelud d & the sectons In general th glomewul appeared s teme anl
s gltl lobula el anl there was a dstnet tocal Iypercellular y d e to endothelal ell
probfervi v There was 10m ma Joext th s nng of the b sement memb ane 1n pl o8

thes ons we e no od betseen the glomeru ar tufts and Bowman s eapmle b ¢ no ep the al
rescents ere p esent Tle con olutel tubules eonta ned a small amount of p ote na eous
mae al and ther 1nog ep thel m was m lly jegenera ed The n ersttal fib o 3 con
meet et ue as slghtly nereased and ontaned oc asonal ! on  nfl mmatory ells
The soall bloo! esels were congested and a few red blaod cells had o d finte s hle
slape No defin e changes were detected n tie alls of tle small a ter es

Duagnons Lo al and genealz d polfea ¢ and me b anous glome ! 1 A 11gnoss
of sckle cclt trat wasmade TH g confirmed by labo ato 3 st des

2h dBopsy (tug ¢ 19 ) \dequate renal cortex (16 glomeru! } and medull: were n
< ded n the seet ons There was mnmal sl ema and slglt lolul on of the glomen !
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Cotor Prare—Tis 1 Paticnt %12, First Buopsy, February 1955 Note the sinall areas of
loent by peicellulants at the periphery of the glomerular tuft In these arens there 35 also
mild smudgy thichening of the basement membrane (H&E X 400)

Coton Puate—Tie 2 Patieni %19, First Buopsy, June 195 Note there 1 an irregular
rather scvcre fbrnord thicheming of the glomerulir bascment membrane This 15 particularly
prominent in the are of local necrosis seen on the ght Within this area the eapillaries are
obliterated, and hypercellulanty and karyorrhes are present (H&E X 430) Compare
Colar Phte—Tg &

Cotor Prate—T1c 3 Patient %19, Sceond Biopsy, February 1955 Note the farly severe
irregular smudgy thickeamg of the hasement mcmbiane Above the glomerulus is adhetent
to Bowman's capsule, aear the bave of the adhesions poorly defined *hematotslin bodies
can be seen (H&E X 430) Compare Color Plate—I'g 2

Couor Prate—T16 4 Palient 13 Fourth Biopsy, May 1965 Numerous areas of loeal
1y ¢ Le scen the ‘There 15 & sheght to moderate
megulr thichening of the basement membrane (H&E X 470) See aleo g 6
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Fra 6 Patient ¥13 Second Biopsy, February 195§ There 1 shght lobulation of the glo-
merulr tuft Note the smudgy basement b thiek and hy 1m Joeal
areas at the periphery of the glomerulus (H&E X 450) See also Color Plate—Fig 4

Many glomeruli were large 2nd a distinet local hypercellularity nas scen Their basement
membrane was only shghtly thichened m some areas No distinet “wire loop lesions were
noted In a few areas within the glomeruli the hy percellulanity was very marked and had
<wised complete obhteration of the eapllary lumima Karyorrhewis was noted 1n these aveas
No adhecions were scen between the glomerular tufts nnd Bowmans eapsules and no
epithelinl erescents were noted No ‘ hematoxy hin™ bodies were seen ‘The convoluted tubules
contamed o moderate amount of protenaceous material Their lining epithelum was mil ils
degenerated A few hyahne casts were noted within the collecting tubules There was &
mld scleroas of the walls of all the artenies and arterioles When compared with the previ-
ous biopsies there was o distinet merease 1 the seventy of the glomerular damage

Diagnons  Local and hzed and glomeruloncph
Fourth Biopsy (May 1965) (Color Plate—Fig 4) Adecquate renal cortex (13 glomet h)
e AT O

1n plices but only mimmal hary arrhewis and no ‘hematoxy ln’ bodies were seen lhere were
1o adhesions betneen the glomerular tufts and Bowman 8 capsule, nor were epithelial cres
conts detected There were mild degenerative changes of the epithebum of the conmvoluted
tubules whose lumina contained a moderate amount of protemteeous material A few hyaline
casts were noted within the collecting tubules The interstitial fibrous connectin ¢ tivue was
slightly mcreased and contamed a few scattered nflammatory cells There was a mnimal
degree of thichening of the sall of the small arteries and mild degeneratne changes were
<een therem but no fbnooid was noted Compatison with the previaus biopsy showed no
differences 1n the seventy of the lesions
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Duagnons  Local end d It and e
Case 19
In July 1953 BJ (R d E 40019") a cheerful 12 year old negro school gl developed
d a effuson The improved on treatment with pem

clln but the percardial effusion perssted There 1 as a hstory of mtermittent episodes
of fever and st finess of the fingers and tocs In August she was referre 1 o the University of
Tl nors Hosp tals She was anemie a utely 1ll and had a b gh fever 3 dark scaly eruption
covered the whole thorax The blood pres ure was normal The heart rate was rapid and
there was eviden e of There were effus ops 1to pen

card al pleural and peritoneal cavities Tie Lner spleen and fymph no les were all enlarged
Urinaly s was natural The leucocy te count was normal The thymol turb d £y was 25 umts
the cephal n floce ilat on was 4+ m 48 hours and many Hargravess cells were found on
examuinit on of the bone marrov SLE was diagnosed and treatment with ACTH was
starte ] She had a prompt ¢l n ca response hecame afeb e ond the pleiral and pencard at
effusions decreased Cortisone wag given after |er discharge from hosp tal

In December 1953 her symptoms returned she was dehydrated had lost wesght and
N -

25336 umts and the cephalin floceulatson was 4+ 1n 48 hours The blood NP was nor
mal TEeGFR (Cpyrpand wesO<ml pertn nute the RPF (Cppp) w3514 ml per muante and
the Thspax %28 73 mE per minute A renal biopsy was done on June 14 1954

Over fle next seven months yereasing amounts of protemn were found m the unne In
January 1955 she was anoreuic and lost 15 pounds 1 we ght The asterioles 1 the funds
were narrowed The bver was enlarge | there was aseites and some peripheral edema Many
1 mph nodes were enlarged The serum album n was 22 gm and the serum globubn 57
/100 ml The blood cholesterol was 420 mg/100 ml Gross proteimuria %as noted and many
Jeucocytes and granular and hyal e easts wese found m the unne Tests of rena} funct on

and medulls were eluded m the sections Most glomeruli wete dehnytely altered they
weie somewhat lobulated there was Jocal and smudgy megular t) ichen ng of thewr base
ment mumbrane suggest og fheaod inges Wire loop lesions wero noted m muy
g e

t

o

g0 eruwnepints of Lohlem In these areas haryorrhex s was noted but no hematoxy Im

Lod es were scen Thete were « few adl cs ons between the glomerular tufts and Bowman s
capsules but no epithel 1] creseents weve seen The convoluted tubules vaned somewhat
msize tterlnng ep th ehum was st ghtly degenerated and therr 11muna contamed o smail
amount of prote naccous mater 11 There was a sl ght mcrease . mterstitial connect ve tissue
wth minmal of ma and wméltrit on of chrome mfwmmatory cells M 14 scleross and

110stionat le fibrinoid changes were seen 1 tl e srall artecies Mallory aud PAS prepacations.
onfirmed these findivgs
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Cows P e—Fa 5 Pa n X2 B py O b 1953 Fb uod h henog of h
gomri b men mnb ve pomnn hro ghout he gom ulus Th eae mo
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Diagnosts Locel anl generalized b i

and ¢ gl

Secor I Biopsy (February 1900) (Color Plate—Fig 3) \de jurte renal cortex (five
glomeruh) but no medulla were meluded m the sections The glomerul: were 1schemig and
<lightly lobulited There were loeal areas of hypercellularity ani of thickening of the base~
ment membrine with the formatton of wire loop lesions and 1m plices obliteration of t1e
capillany lumina In some glomerul: 1l e bisement membrane was ot only thickened but
sppeared smudgy and granulwr-—suggestne of fibrmoid changes In other glomerul: there
was haryotrhexis and a few tather poorly defined hematoryhin bodies were scen \ few
adhesions werc noted between the glomerular tufts and Bowman s eipsules m which 1 mld
degree of fibroblastic prohferition was seen 1 plices There were moderte degenerative
changes 1n the liming epithelum of the comvoluted tubules whose fuminy contamed some
protemaceous matertal A few hyaline etsts were noted m the somewhat dilated collecting
tubules and 1 the descending portion of Henles loops The intersutial tisue was normal
Minimal sclerosis of the walls of the small arterses wasseen These findings were confirmed m
Mallory and PAS preparations

Diagnosis Local and gencrahized membranous and p of ferative glorrerulonephritis

(2) Severc lupus nepkribis (glomerulonephritis)—

Twelve of the pattents hind severe mvobs ement of the hidney when first stud
1ed Eight patients were studied on subscquent oceasions and a total of 26
studres was made Initially local membranous glomerulonepliritis was found m
the hidney s of <even patients (#22~28) , some of these had prohferative changes
1 addition Subacute glomerulonephritis was found 1n the hidney s of four (¥29-
32) and chronic glomerulonephritis 1n one (¥33) Chmeally eight (¥23, 24
37,29, 30 31,32 33) had evidence of severe renal disease when first seen, and
five have died, the other three are 1ll with chronie renal fatlure Three of the
remaining patients (%22, 25,26 28) liad some evidence of impairment of renal
function Two died (¥20,26) of rapidly progressing renal failure two and twelse
months after they were first seen A thard (%28) died of SLL within ten days
The fourth patient (%22) 1s chronteally 1H Nime of these patients had general
1zed edemn, and therr 1llnesses are discussed m detml m section {3) Nephrotie
and Pscudo nephrotic syndrome m SLE

Below 13 recorded the history of one patient who died of chronic glomerulo-
nephritis

Case 8t

i

tory

wnt

1951 v

greatly Lut subsequently he had bouts of fever and arthntis Siwve for moon 1L 1e wu
ol bn Apml Tiree months latcr while stil taking cortisone he developed o :Lsc Nt;“

is
ut
of
. e
“ﬂ;;i‘:::lscélcplember 1951 and lus admision to the Unnversity of Il no;s gﬂ‘}‘)lt-'luls l:
AMay 1953 he hal recenved approumately 72 gm cortisone an 125 gni ACTH 7ge pUIp
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caforum gluconste and sodium bcarb 1

53 vomuting abdommal pun and d

El

breathing gran i mal scizwies ]ypertension abasares and postise Clyostehs sign The
Inver and lymph nodes were enluged He was dehydrate ] and siverely acidotic Te was
trested wath bloo 1 and satras enous flwds sad gri ually smpreved

ena tna nor

Ta Apul U.m be was mlm\wed (n h\)sp\\a,\ for study Neither effusior 3 into the serond
o1

10 diet wag altered to provide 2000 c1lones and was low m potassum and proten He
W19 alo gven solum b earbontte aluminum hydrovile gel eileum glu omate oral pen -
Mim ani multivitamns He was encoursge 1 to dnnk lirze quantities of water especially
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Covor Pate—Tic 9 Patient ¥3* Postmortem Dwpsy Photomierograph of a portion
of a glomerul s Note that the glomerulir bacement membrane 15 thickened and anudgy
Tle cap llary lummt sre almo t ol literated 1 the central arcn Note tle hematovslin
bolies wn 1 <tight My orthevis in this arew Below and to the right a small hyaline  thrombus
can be scen (HAE X 1100)

Coor Puatr—Fic 10 Patient %% Autopsy December 1953 This section was stane |
with Mallory-azn wluch colors the normal or hvalinized glomerultr basement meml rane
blue In this glomerulus note that the busement membrane 15 smudgs an 1 stauned a reddi h
color This 19 tymieal of fibnooi [ In t1e right lower qualeant small hvaline  throml 1 are
present wathin the lumyna of the expillanes (Mallors azvn X 430)
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before bed time On this regmen + daily urme output of between 1500 and 2300 ml was
mamtame

From Apnil 1954 to July 1935, hus renal function steadils worsened and severe azotemya
developed Durmg this perod there were no chmical mamfestations of SLE Hargraves's
cells were not found 1n the bone marrow or peripheral blood, the serum globuln and scdi-
mentation rate fell to normal, and the thymol turbadity derreascd After sun bathing on
July 4 1955, he developed a butterfly face rash feser and swelling of hus eyehds, and was
admtted to hospital Purpura uremic frost hypertension and enlargement of the spleen
were noted He had sevete anema and leucopema On x ray of the abdomen the hidneys
were small and appared contracted e was agun gnen transfusions of whole blood, and
s chnical state improsed W hen readmtted to hospital on August 8 he was short of breath
and had been yomiting for three days The blood pressure was 185 115 mm Hg The beart
was enlarged and there was & systolic murmur over the precordmum The liver w15 cone
siderably enlarged, the spleen was palpuble and there w s a generahzed 1y mphadenoy athy
He was lethargic and restless The hematoerit %as 19% Thete was obigun and the unnary
findings were unchanged He dicd followng two epileptiform eonsulsions The NP\ before
death was 212 mg/100 ml

Post-mortem examination revealed the following lesions fibnnous perearditis and pleuri-
18 penthepatitis and perplemtis an old mitral vahubiis and fibrmoid degeneration of
small artenes 1 the omentum and wall of the esophagus There w18 no pernartersal fibrosis
m the spleen

Furst Biopsy (Suptember, 1953) (Color Plate—Dig 7) Adequite renal cortex (12 glo-
meruli} and medulla were mcluded m the sections The glomerul weie 1schemic and lobu-
lited Marhed diffuse and generalized hvpercellulinty %as scen 1 the glomerular tufes
Therr basement membrnes werc thickened and 1n some areas were smudgy and granula
m appeatance and the capillary lumina were obliterated Epithehal crescents were present
1 many of the glomeruli 1 others extensne adhesions were seen between the glomerular
tuft and Bowman's capsule A few small areas of hary orrhevis were noted but hematoxyhn”
bodies were not, found The convoluted tubules were moderately atropine They contamed
& small amount of protemniceous matertal A few large pale blue-stainmg hyalme casts
were seen 1 some of the collecting tubules The mterstitnal tissue was edematous and miny
chironie inflammatory cells were scattered throughout 1t There was a marked inrrease of
fibrous connective tissue I'ibrinowd material was seen 1o the small artenes and arterioles
whose nalls were somewhat thichened These findings werc confirmed 1 Mallory and PAS
preparations

Dugnows Late subacute probjerasve and membranous duffusc and generalzed glomerulo-
nephntis

Sccond Bropsy (Apni 195, (Dig 8 and Color Plate—Fiz 8) Adcquate renal cortex (20
glomerul) and medulla were sncluded m the sectians There was profound 1schemm and
marked lobulation of the glomerul Most of the glomeruli were either partially or com-
oletely fibrased T sorae wstanses thos was due to marked thickening of the basemant. mem-
braoe Loeal hypercellulnty was scen 1 most of the glomerul: Epithehal crescents were
seennmamy In places fibroms of Bonman s capsulcs was marhed The basement membrane
w1 thichened, smudgy 1nd granular, and m places its appearance ©a3 suggestive of fibrne
od The convoluted tubules were atrophie They were small, Lined by a low cuboidal
epithelium, and contuned httle or no protemaccous matensl A few rather large hyaline

preparations confirmed these findings
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Dragrosis Chranic prok and b diffuse and lized gl loneph
nin

Autopsy (dugust, 1955) (Frg 9) Many glomerult were partially or completely hyaln
1zed In others there was muhed thichemng of the bisement, membrine which ebliterated
the eapillary Jupuna 1 many plices  Ware loop * lesions were seen 1n a few glomeruh In
many there Ras considerable proliferation of epithelia] cells 1 both viseeral an | panctal
ayers of Bowman s cipeule A few fibrorpithelnl crescents were seen 1nd adhesions between
Bowman s eapeules and glomerular tufts were common The bicement membrane 1 many
glomerul ppeared smudgy and granular, but Mallory preparations did not confirm the
pre enee of fibnnord There was <ight herorthens o ‘hematorshin’ bodies were seen
Mot cons ofuted tubules were markedly atrophic, some were moderately dslated and fitled
with protemaceots maternl or hy ilme ¢nsts There were adanced degeneratne changes
m the Liming epithelm of these tubules and m Oul-Red O preparaons abund ot granular
bipid was scen 1 the cells There were sumilr changes m the loops of Heale anln the
collectmg tubules There was marked fibrows of the mterststral tisue which was mfiltrated
with chrome inflammatory cells The walls of the small arteries and arterioles were ses crely
seletote and hy almized and their Jumina were narrowed No definite fibrinoid changes were
scert 1 the vessel nalls

D Chronie b and , dsfuse and

(8) Nephrotic and pscudo-nephrotic syndrome tn SLE—

The eniteria we have used for the diagnoss of the nephrotic sy ndrome m pa-
tients with SLE were the positive enterta of Later (166), namely, edemn, mas-
snv e proteinuria, low serum albumm, raised serum cholesterol, and an abnormsl
unmnary sediment By virtue of these entena and clmieal course, seven patients
were diagnosed as having the nephrotie syndrome (¥19, 23, 24, 25, 27, 29, 31—
and Table V') Among the cases from the Pathology files, studied retrospectsely,
there was one (G B ) 1n whom the chrreal data fulfilled all eriterra for the diag
nosis of the nephrotic syndrome

In contrast to this group of patients there were threc edematous patients
(%28, 30, 32—and Table V1) whose clmieal course progressed rapidly to ter-
runation They also fulfilled Lester’s enterta, save for the fact that thew serum
cholesterol levels were low To charactenize this group of patients whose iliness

as g0 acute and % hose prognosts was <o grave, we have comned the term “pseudo-
nephrotic syndrome” (202) One other case (MO ), who died with the psendo-
nephrotic s3ndrome, was found among the eases studsed retrospectn cly from
the Pathology files

A NEPHROTIC STADROML Among the patients with the nephrotic s ndrome,
five were women and three were men Therr ages ranged from 13 to 46 years.
Tn two the blood pressure was significantly levated Three had persistent gross
hematuna, and all the others had microscopic hematuria Hy aline and granular
casts were found 1 all, and fatty casts, doubly refractiic bodies, or oval fat

odies m five )
> In general, protemunia persisted, but the quantity passed varied day by ?ﬂ)
The mitragenous constituents of the plasma slowly increased, the concentrating
power of the hidney deereased, and there was a parallel detertoration of the \xrcs
clearance and PSP cxerebon The serum cholesterol ringed between 369 an
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LTS
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Flc‘ 8 I'at-lull #31 Scconl Biopsy Apnl 192, Low power view Nate edema fibroas and
amfiltrition of ¢hronie mflammatory cells in the mterstitial isue The tubules are atrophic
There 13 ncreased ccllulwity of the glomerull Epithelal crescents are ako scen (H&EE X
180) Compare Fig 9 and Color Phite—Thg 7 and 8

tutopey August 1955 Note the severe thichening of the glomerular
basement membrage and the irregular distnbution of endothehal and epithelial ccll pro-
Lferation The adjacent comvoluted tubules are atrophic and the interstitinl tisue 13 m-
filtrated by chromie nflammatary cells Tn other areas fibrosis and byalmization of the
elomerul were prominent (LT X 3°0) Compare Fig 8 and Color FPlite—Fig 7 an1 §
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TABLF %
Clinecal and laborator s data from esght patients with SLE and the nephrotic syrdron ¢
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£ 283
I I A e
e/ |ner|s s
100 | 18 fun
mi |
#19 BT D3 T i+ 110 80 4444 Mero [Hyatne [Nt |22 48] — [anuary 181 ¢ Asote
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*C ums per 24 hoursor pl ¢ nts
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O il et oty
471 mg/100 ml and m none did 1t excced 500 mg/100 ml As we shall show be
low the development of the renal Ie«mns 1 this group of patients~—as in other
patients with Jupus nephnt: d with a supy of many of the
manfestations of SLE In purhculur we have eonfirmed Brenner s observation
(35) that skan lesions may be absent in the presenec of the nephrotic sy ndrome
Three of theee patients are alne (threc menths to three 3 cars after the oneet}
and two are slowly becoming wmereasingly azotemie The other four died from
two months to three years after the onset of cdema Al dicd as o result of therr
Lidney discase, except patient K27 who suddenly developed acute pancreatibs
when she was already severely 11l from renal failure

At the time of the mitial lustol study, L glomernlonephritis
was seen m four subacute glomerulonephritis m three Case ¥19 dewloped
the pephrotic syndrome at the time of her second bropsy which showed mem
branous and proliferatnne glomerul 15 When <emal 1§ studies
were done (%23 25 27 29 31) the lestons were found to have progressed 1n all
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TABLT }
Clintcal and laboratory data from etght patients with SLE and the nephrotie syndrome
Lrae Serum
Taient | A% | Edema | B P o | R gl 1 31 Quuetol lpreent statas
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* Grams per 24 hours or plus writs
DRE = doubly refractule bodics
1 Case studied postmortem onl

manifestations of SLE In particular we have confirmed Brenner’s observation
(35) that skun lesions may be absent m the presence of the nephrotic sy ndrome
Three of these patients are alive (threc months to three 3ears after the onset)
and two are slowly beconung increasingly azotemie The other four died from
two months to three years after the onset of edema All died as a result of their
kidney dicease, except patient ¥27 who suddenly desvcloped acute pancreatitis
when she was already severely 11l from renal fatlure

At the time of the mitial histologie study, membranous glonterilonephritis
was seen 1n four, subacute glomerulonephritis 1n three Case %18 deseloped
the nephrotic syndrome at the time of her second biopsy which showed mem-
branous and prohferatne glomeruloneplintis When serial hustologie studies
were done (%23, 25, 27, 29, 31), the lesions were found to have progresced m all
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systol e murm ro erthe precord m Thel er spleen and hmph nodes wese not enlrged
Urpaly s was unchangel The ur ne spec fic grav ty was fixed at 1010 The blood NE™N
ani blood ereat n ne had increased to 41 and 47 mg/100 ml respect ely Ste had hyper
ellorem e acdo s (CO 16 mM/L ¢tlor de 12> meq/L) The serum alb mn was 36 and
te glotuln 18 gm/100 m! The senm cf oles erol was 376 mg 100 ml Many E col anl
h olytce tcooe w ccultured { omtleurne A renal bopsy was done on February 7
1955
Fo thal w ontothe hosp tal In July 1925 tercln el cond ton vas unchanged She
1ad azotem 1 and hyperetlo em ¢ ne do s The I ver and spleen were 2g1 n enlarged Cross
hematuna pers sted Sle became short of breath and compl ned of t redness and was ad
m tted to hosp tal v th a | ematocr t of 19 These symptoms mp o ed after tran fuson of
one ! ter of Hlood Tle ur nary find ngs  ere unel anged but the blood ereatnnelalrsen
10 "9 mg/100 ml an 1 tl e non prote 1 n t ogen to 61 mg/100 ml A fourth renal b op=y was
made on September 10
Fjthal v ontothe)osmtal From September to No ember 1955 she had se ere menor
tlagaand asse rly anem c She ha ! dyspnea on cxert on paroxysmal nocturnal dy spaea
an) compli ne ! of se ere 1ead ches On exam nat on the blood presu e was 210/110 mn
Hg thele rtwa enlarged Fyudates and I emorthages and el g} 4 pap Hledema were noted n
the opt ¢ funi Tle hematoer t was 20™  the bleed ng t me was prolonge 1 to 102 mn tes
anitle protim ne t rat on wasin ren ed nd cat ng the pre ence of & pos ble 1eparn Lhe
r ulat ng ant oagul nt Tle bloo} creatnne w 997 mg 100 ml and the CO  ombn ng
power s 17 mM 1 er She was trerted w th a low solum low proten d et pentol o um
rezerpine anl cf Jorpromaz ne
Final ain  on to the hosp tal was n December 1900 Sle hal been om t g for one
week Thel erand sp! en were no longer palpable The ur ne conta ned prote n 4+ many
ery hocytes 58 e o cs and many granular and cellular ents Pote s+ abh and
en e ococe were ulu 11 om at The Llood ercat nne was 118 mg 100 ml and the Llood
NP was 102 mg 100 m] Sle had an ep ~ode of acute Jup 3 perton t 3 with adynam ¢
Teus (2°9) Tt s re ponded el to treatment w1 ! yntra enous !y lrocort sone 600 mg da 1y
Ttereafter 1 er cond t on g a lually deter orated and she d ed on January 11t! 196
At the po t mo ten exam nzt on there was serofih nous percard ts ant pleur s gen
era] zed ¢ len a apd anawaren The left entrcle vasenlarged ani! er an i spleen were both
ent rged The k Ine s were moderately contracte 1 and there was a b lateral p elonephr t 3
and oyst ts
F stBopy(Julyl s  Ade uvaterenil co tex (5 glomerul ) and medulla were nel jed
n the sect ons 4 Jo | molerate th keang of the b1 ement membrane of {1 e glomert 1
was seen T) = aj pear d tome hat smudgy 1n pl ces T re Joop lesions were noted but
there was no lear t e dence of fibnno d el nge 1 the basement membrane Ne ther
ypercell It ty of t! e glomerul nor ad! es ons were noted A <mll amount of prote naceo 8
materal » 9 p sent th n Bowmans spaces The Inng ep thelum of tle convol tol
t b les a9 molrately leg neratet end a emall amount of pro c naccous materwal ras
seen ntterln o Iner tulfibro 3 and edemt were slght M umal h 4l ne ¢t anges
were seen 1 the walls of the small Llood vessels

Dugno  focalandgen ol zedm mba o sglon r lonephnt s

S cond Bapy (Octaber 19§} (Fg 11} Adequate renal cortex  glomeru) ) ani
medulfy were 1 ded in the ecct one The glon enl were profound! altere! w th rather
e cressclen a lob Iaton and hyyercellular ty The bisement membrane was moderately
th Lepclanfem gy ¢ geestng w cloop Icsons There were a fow adie ons hetween
tte glonen! rt {sani Bowmans eaps les but no cp tlel 2l cres ents were noted In an
o1 onal glo erulu  haryorrlex s was scen but no  hematoxyln  bod ca were present
A very emall amount of prote naceous matenal was prescot n some of Bowmans epaces,
T! re was a rather marke] atroply of the con oluted tubules whose L ng ep thel m
st oodr 1 tox erd degne el Thet ! Jar] muy -on 1 oed a moderate amo nt



56 \UEHRCKE, KARK, PIRANI, AND POLLAR
40, ES © 32 yeors
Het
Ya 30]
—% 2 /\/—._\"—\_/
Atuma € 500Chotesterst
gy WEQ%TVP“
2 200
Cote um 1O

12,
3 Inorg. Phos
"Z@?’"‘gj Qk:::::xtgmvnoom
s

co, % 120¢h o ge
L ggj [uom/L
— 100 e

Ur ne 1020 25 Prote nr o
G roisf > [lzs a2
— =
1010 0
Urea 0 25 psp
% BNRE 15 ma
o o &N

NPy 7Y 4 SCraat
wg/100m 50} E v'v.';n&".'ﬁ
— 45 25
3.
e Glomery ar
0 gamage
Hstoogeat 2+ I Tbular dam
dumage [h ptetest tol
Dinterrt sl
T T

Fic 10 Pattent %23 Chart illustrating the histologie changes 1n four biopsy sperimens
and the changes in renal function and biochemical findings over a penod of 1o months The
patient died 1 January 1926 (see tet)

found 1n a 24 ho ir unine specimen Many leucocy tes and numerous hyalme granular and
fatty casts were seen 1n the sediment The hematoerit was 21%, the leucoey te count was
normal and the ESR was raised The blood NI\ and BUY were 41 and 21 mg/100 m!
racmant Al TR oo - s ~ .

157 ml/min, and the Tagpag 28 7 mg/min She was kept m bed  the sodt im i her diet was
restricted but ehe reecived no steronls A renal biopsy was made on July 11 Gross Fema
tuna persisted

Second admusston fo the hospital In September she became fevensh |ad abdominal pam
and a recurrence of ankle edema On readmission to the hospital anasarca and pallor were
noted The bloo 1 pressure nas 160/90 mm Hg Therc was a right pleural effusion and a<cites
The Liver was tender and both b er and spleen were enlarged The left ankle was pamful red
and swollen The hematocrit was 20% There was gross hematuna and protemuna Many
leucocytes doubly refractile bodies hyalme granular fatty and erythrocyte casts were
found i the urime Renal function was severely impuired The NPN and BUN rwere shghtly
raised The total serum protew was 54 gm/100 ml (albumn 35 globulin 19 gm/100 m1)
The serum cholesterol wrs 375 mg/100 m] The Coombs and W assermann tests were negativ ¢
The thy mol turbidity was 47 umts F col: and an kemolytic enterocorcus were grown from
the urme She was hept 1n bed, the sodum 1n her diet was restrcted and tetracy ¢ ne was
given Marhed improvement followed Her temperature became mormal The spleen and
Liver were not palpable The edema subsided and the unne became sterile A renal bopss
was done on October 5

Thard admission to the hospital At the time of the third admission to hospital 1 Tebruary
1955 she had malaise and persistent gross hematuria There was periorbital edema but no
ankle edema She was pale The blood pressure and optic fupd: were normal There was 8
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Fig 12 Patient ¥23 Third Buopsy February 1955 The glomerular basement membrane

18 @ flusely thickened and “wire loops™ nre scen m places There 13 no glomerular hyper~

cellilarity Note the fibroep thehial crescent 1a the glomerulus on the nght The mterstiial
ronnective tissie in edematoys fibrosed and nfiltrated by mumicrous chromie nflimmatory

cells The tibules are atiophse (H&LL X 225)

I

Y16 13 Patwent 83 Fo sth Bop y Scptember 1925 The glon erulus 13 lot ilated Note
e smudgy thichening of the glomerular basement membrane an{ the clymping of endo~
thehal celle The interstitial tisue 1s fibrotic an1 edematous The tubules are atrophie

(IILE % 430)
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F1o 11 Paucnt X238 Sccond Biopsy, October 195§ The glomerulus 1s lobulrted Note
the endothelial ecll prohferation and smudgy basement membrane thichening m areas
threughout the glomerulus The interstitial tissue 13 edematous and the tubules are somewhat
atiophie (H&E X 430)

of proteinaccous maternil Hyaline easts were noted within some of the collecting tubules
The mterstitial fibrous connectine tissue was rather markedh mcrersed and edematovs
and was mfiltrated by a constlerible number of chrome mflammatory cells In places
changes suggestive of fibrinoid were scen in the small arteres

Dugnosis  Subecute local and tized, and i ¢ glomerulo
nephntis and supersmposed nterstitial nephritss
Thud Biopsy (February 1955) (Fig 12) A small fragment of rena] cortex (3 glomeruly)
but no medulls #as meluded m the sections The glomeruli were somewhat lobulated and
marhedly schemic A diffuse somewhat smudgy thichening of the bicement membrane

degenerative changes of the hmng epithelum were scen They contuned a reltnely
small amount of protemaccous maternl and 1n places a few byalne ensts The mterstitial
fibrous connectine tissue was marhedly mereased and edematous It was nfiltrated by a
large number of chronie inflimmatory cells There w1s moderate thihenmg ant sderosis
of the walls of the small blood vessels

hzed ! 1 loneph with

Duagnoas Farly chrome difl ne and g
superimposed inéerstiteal nephrtey
Fourth Biopsy (September, 1955) (Tig 13) Adequate renal cortex (7 glomerul) and
medully were yncluded n the <cctions The glomeruli were 1schemic and lobulated anla
rather severe and diffuse thickemng of therr basement membrane was seen There was
local hypercellulanty ¢ Wire Joop' lesions and questionible fibmnowd changes were ecent
No proteinaceous matenal was secn n Bowmans <paces Many Bowman's eapsules were
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Dugnosis Chromic diffuse and ¢ P d
acute 8 cppurative and chrome pyelonephritis
Case 23

RC (R&E 415°95), u 34 year old housewife had mugratory arthritis internuttent fever,
and anorevia smce 1919 For the next two 3 ears she suffered from pleuntic pam Tn August
1952 while vacationing 1 Flordw she developed an erythematous rash of the face nech
and elbows Lesions of lupus ery thematosus were found 1 a section of a biopsy of skun and
Hargrai ¢33 cclls were scen on exam nation of the blood The following month swellng of
the ankles appeared In May, 1954 she was admitted to hospital and found to have the
nephrotsc syndrome duc to SLE The eyelids were puffy and tk ere was much pretibial edema
Iulateral pleural cffusions and aseates The liver was enlarged  the blood pressure was 152/93
mm Mg but the optic fundi were normal The urine contamed econsiderable protem and
manv hyalne granular fatty and erythrocyte casts Renal funetion was mmpawed The
blood NPN was 69 mg/100 ml The serum albummn was 29 gm/100 ml and the serum
cholesterol was 380 mg/100 m] Treatment with hydrocart sone resulted m clinical 1improye
ment an 1 the edem1 subsided The dosage Was reduce L when he developed a tovie peichous

To July she had reeurrence of arthrtis and pleurtt ¢ pun She complained of a diffuse
alopeeia of the sealp On admission to the Umversity of 1lhnois Hospitals for study m
September the blood pressure was 141/72 mm Hg and there was no edema There was
much protem 1o the urme and leucocy tes and many hyalne granular and fatty easts were
scen 1 the sed ment There was impairment of renal function A renal biopsy was done on
September 28 Sealy erythematous lesions developed on the shin and regressed following
trertment with chlorog un

In Tebruary 1953 <he had v streptocoeeal pharsng ts and fever arthritis and pleunsy
Pemalim was g ven an 1 resulted m an mprosement of her symptoms Two weeks later she
was adm tted fr st uly The blood pressure was 130 84 mm Hg Urmnalysis was unchanged
The blaot NP\ w15 45 mg/100 m! Later the lier and spleen beeime enlarged She was
rendmitted to hospital m June There was no penipheral edema The blood pressure was
160/90 mm Hg and grade II hype was found on examipa
tion A third repal biopsy was done on June 21 Urmaltsis was unchanged at this time

Fusst Propsy (Jine 195,) Adequate renal cortes (5 glomerub) and vers Little medulla
were mefuded i the scctions The glomeruh were markadly sschemic and somewhat
lobulated Tlere was d st net local hypel due to cell
and a Joc 1l arregalar thickening of tl ¢ basement membrane 1n a fow glomerul In these same
arcas there was sheht harvorrhewus Lut no hematowyhn  bodies were seen There were
numerous adhcaons 1etween the glomerular tufts and Bowmans capsules No epithelsal
crescents weie pole | Bowman s spaces contuned a small amount of protemaceous materal
an1 Bowmans capsules were shghtly fibrotic Tle convoluted tubules were atroplic m
plces and thewr Linng was d Ther lumma contamed
small amounts of proteinaceous maters2l The interstiial fibrous counective tisue was
moderately 1ncreased and sf ghtly edematous with moderate mltration of chronie mflm
matory eulls Tlere was mu th chening of the walls of the small arteries nnd changes sug
gestive Jut not d wgnostic of fibrimo d degencration were eecn therem Mallory and PAS
preparat ons confirmed these findmgs In Oil Red-O preparitions of frozen srctions a con
siderable amount of finely granular 1 pid materi1l was noted withn the cells of the cons oluted
tubt les Gomonts prepirations for alkalme phosphatase wm frozen dried materal disclosed
the | reseaee of sery small amounts of the enzy me with n the cells of the convoluted tubules

Dugnows Late s tbacute local and b and 7 e gl K
nephritis

Sccond Bwpsy (Scplember 192,) Adequate rennl cortes (8 glomerul) and medulla
were ncluded 1 the sections The glomeruli were 1scheric and somewhat lobulated
Parual 13 ahimieation was scer m many due to fusion of thichened basement membranes
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Fra 14 Patient ¥23 Autopsy January 1956 Note the severe diffuse thichenmg of the
glomerutar bisement membranes I'thrnoid changes and hylmization are present i the
glomerulus on the night Shght loeal hy percellultnty 1s scen The tubules are atrophic and
the mterstitial connectrve tissue s fibrosed Tisenhere there was evidence of acute sup
purative and chronie pielonephntis (HEE X 340)

thick and fibrotie neither epithelial erescents nor glomerular adhesions were scen The
interstitaal fibrous connectnve tissus was marhedly mereased and shghtly edematous and
there wus a diffuse mfiltration of chrome mflammatory cells The tubules were markedly
atrophic and contamed oceasional hyahne casts but httle or no protemaceous matersal
The tubular h was shghtly d The small arteries were sl ghtly to
moderately sclerotic In O1Red O preparations only mimmal fattsy degencration of the
tubular epithehum was noted

Diagnosis Farly chrome dufiuse b and local P’

with superimposed mierstrtial nephnites
Autopsy (January 196¢) (Fig 14) Many glomeruli were part 1lly or completely by
almzed others were 1schemic and lobulated There was a seserc diffuse thichenmg of thetr
basement membranes which 1n plices appeared smudgy and granular suggestne of ml’:‘l
- 9

aceous material hyalne casts and many polymorphonuclear leucocytes were found withm
the dilated tubules There were considerable degenerative changes of and abundant gmmllé:
Limd was seen withia the Lining epithehum of the convoluted tubules Tf cre was fibrosis and

but no fibrmoid changes
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and lympl nodes were enlarged The left wr st left elbow and left ankle were panf 1 red
ands oll n Tlere nas3+ pro en n the unne and erythrocytes a few leucocy es and many
Byl ne and granular casts n tte s d ment The blood NPN was 3{ mg/100 ml  the serum
chalesterol sas 10° mg 100m! the albummn was 30 gm/100 ml and the globulin was 30 gm/
100 m1 The serum sod um was 122 meq/L: and the chlor de was 96 meq L The Wa ermaon
tost was po ve Many Hargra ess cells were found on evam nat on of the per pheral
blool There was xray e dence of rght pleural effu on SLE was d agnose] Sympto
mat ¢ mpro ement followed on treatment with 100 mg cort one d Iy

On December 15 she became fevensh and acutely 1l and was readm tted to ho p t1l
The e was edema of the eyel ds and legs a mrcular face rash and enlargement of all the
Iymph nodes The bloo 1 presure was 150 90 mm Hg B lateral pleural effus ons were found
There was a ta hy 2 d 4 and ey denee of myocard ts on the electrocard ogram Proten
@y 1 ucocytes a few erythrocytes apd many granular and hyalne ca ts were found m
the u ne The serum alblm n was 2 6 gm/100 ml The hemoglob n was 8 4 gm/100 m! 2nd
the NP was 49 mg 100 m! When treat d v th tetracyel ne and nereased doses of ot one
she mpro ed remarhably and be ame asymptomat ¢ The do ge of cort <one was reduced
1075mgdaly onds targe f om tlc hosp al One cekl erele wasreatm tted w h acute
ablom nal pan an1 anasar 2 The rash was st Il pre ent and the ret nal arter oles  re m
spasm The bloo 1 p essure was 1907100 mm He Tie abdomen wasrgd There ws rebound
ten lernees and hyperact ve bowel sounds The I er and lymph nodes ne e enla ge l

There was g 03 p 0 » nur a and g oss hematur 1 The ur nary spec fic gra tv as fived
at 1 010 Many leu ocytes and byl ne gran lar and leucocy te casts and doubly refract le
bod es were sren n the urne The blood NPN was 110 mg 100 ml R nal funet on was
5 crely mpa ed The serum album n was 1 7 gm/100 ml the sertm chole terol vas 132
mg 100 ml and the serum chol nesterase was 038 A pH un ts per hour Tle Wassermanu
te t was negat e Many Harg avess cells we e found on exam nat ou of the bone marrow
Tt e dosage of co t sone was nereased to 75 mg day She became afebr ¢ and the  ematuna
ceas d The bloo i NP fell to 47 mg 100 ml

On Jan ary 19 1955 ~ renal L opsy was done and subacute glomenulonephrts vas
d gnosed E enl was g owa r peatedly from tle unoe but cultu e of the renal t «te was
sterle Ste asds)arged { om tle hosp tal and cont nucd to take ort one atlome Hos
¢ o twoweehslater on T bruary 7 she wasre dm tted with pulmonary edema Tle blood
fresu e was 195 110 mm Hg the pulse asrapd and a gillop rythm wnas foun! < ¢ wss
anem ¢ and was p < ng frank blood n the urne The blool NP\ was 81 mg 100 ml Sle
wasac lot  1lc serum potassun was 7 5 meq T She expr d n coma tl ree days later

Renal Ropsy (Ja oy 105) (T'g 15) S ctons neludel a small fragment of renal
0 tex (6 glomer 1) but no medulla The glomeru! were 1s hem e some hat lob 1 ted
and b jer cllul r Tic e was n docal mregular tF chenng of tle r hasement membrane In
some glomen ! part al hyln zat on of the tuft wasnoted In plares the th chened basement
membrane was sm dgy and granular strongly sugge tog fibnnod In o fer glomerular
tifts w e loop lesons ere scen Bowmans c pnls were th hencd and £l o ed
Ep thel al cil pro} fe at on formed ere cents n Bowmans spaces w} el conta ned o mo lern ¢
amount of § ote nacco 5 nate al There was cons derable at oply and deg ne a on of the
Inng ep hel m of the con of tet tubules Ther lum n4 conta ned much prote 01 cous
materal H alne ¢ s were noted n a few of the collectng t bules There was rather
ma hed ntertt 1fibosa w h some edema and conauderable nfiltrat on of chron ¢ nflam
matory cell Sl glt to mo lerate th chen ng and scleros s of the vall of the small arter es
wswn v} dangs ge t e of ib nod Mallory and PAS preparat ons confirmed
the p ewen e of fibr no d mater al n the glomen]

Diagno s Late s ba te loalanig neralzel polf of e a d menbranous plome lo-
neph s

tutop y (Februa y 195) (T gs 16 an117) The glon eral were moderately hy perccllular
loh 1 ted anlischeme In man  the tufts were compresse] bv harge fib owep thelal
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and obhteration of eapiflary fumma A few areas of hypercellulanity were present There
were man) adhesions between the glomerular tufts and Bowman's capsules which were
thickened and fibrosed A few “mire loop’ lesions were secn, but no definite fibromod
changes were deteeted within the glomeruli Neither epithebal crescents nor * hematory ln”
bodies were scen Marhed atrophy and rather <eyere degeneratnie changes were seen 1 the
lining epithelium of the convoluted tubules Therr lumn contuned a moderite amount
of protemnceous material There wis a marhed increase of the interstitial fibrous connective
tissue which was shghtly edematous and contamed numerous areas of ¢l ronie wflammatory
cells A few tubules contumed hyalwe casts Slight sclerosis and some fibrnod changes
were hoted m the walls of the small arterics Mallory and PAS picparations confirmed
these findings Companson with the previous biopsy revealed o marked inercase mn the
scverity of the lesions Interstitial fibrowis and atrophy of the tubules was more marked
and the fibrosis of the glomeruli had progressed

Duagnosis  Chrome local and hized and 7 glomerulo

nephnitis supenmposed mierstital nephntis

Third Biopsy (June, 1955) Adequate renal cortex (11 glomerul) and medullh were
included 1n the sections Some of the glomeruli were completely hyalinized In others there
was o rather diffuse and scvere thichening of the bascment membrane and ‘ware loop
lrsions were scen There nas hittle or ne evidence of glomernlar by percellulasity Bowmans
spaces were free of matenal and d no epithelial erescents There
was either moderate atrophy or some dilation of the convoluted tubules Thes contamed a
small amount of protemaccous material and were Jined by a slightly degencrated epithelum
A few hyaline casts were noted in the colleeting tubules The mterstitia] fibrous connectine
tissue was moderately mereased in areas and was mfilirated by chromc mflammatory cells
Slight to moderate sclerosis was noted 1m the walls of the small arteries but no defimte
fibrinoid changes were seen

hzed b I f

Diagnosis Chronte local and

B PSEUDO-NEPHROTIC S3\DROME The four patients who died of SLE with
Iupus nepbritis and the psendonephrotic syndrome were all 3 oung women who
were eritically all throughout their disease (Table VI) Nore of them hved Jonger
than fis e months, and two (case 28 and M O ) died within a few wechs of thar
first symptoms Tw o cases (28 and 30) were treated with ACTH and cortisone,
but to no avail One patient (easc #28) died of myocarditis and renal disease
The other three patients died 1n renal failure and uremia Oliguna was present,
but none was anuric W hen first admitted to the hosmtal, all these patients were
edematous and looked “nephrotic ” They were pale, ther faees were svollen,
and therr cyes were puffy It was, therefore, with some confidence that a chnieal
diagnos:s of the nephrotic syndrome was made, and the finding of abnormally
low scrum cholesterol levels occasioned some surprise However, the other
laboratory data—sase for the low serum cholmesterase level in ease ¥30--were
consistent with what 1s usually found 1n the nephrotic state

Case 80

BS (R & E {7§117), a27 year old negro factory worker enjoyed good health until July
1954 when she had supraotbital headaches and was found to be anemic Ope month later
¢

r
'
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Fra 17 [atient %30 Attopsy February 1965 The glomerulus is adherent to Bowman's
capsuc 1 a few plces Mote the smudgy thichening of the glomerular basement membrage
and » mall area of haryorrhevis T e vaseular apaces stound the glomeralus are copgested
(LT X 310)

L

creseents In others there was irregular loeal thichening of the basemcnt membrane al
though no typieal wire loop lesions were noted In a few smudg granulir fil nnod
changes were note] m the basement membrane In a fes glomerul: considerable haryor-
thems was scen but no ‘hematovyhn  bodies were detected There was a molcrate to
severe anterstitail fbiosiy with cons Jerable edema an 1 infiltration of ehrome mflimmatory
¢ells Tle comoluted tubules were cither atrophee or dilated Their epithchum was low
cuboi I\t ani degenerate? Their Jumind contained protemacecus materia! nnd occasional
hyaline casts The small Llood vessels nere congested Occusional focal fibnmord changes
were noted n the elightly thichened walls of the emall arteries Mallory an{ P48 prepara-
tions confirmed the presence of fibrinoid matenal i the glomeruk an ! in the walls of the
artenoles Oil Red-O preparations disclosed the presence of fanly abundant granutr 1 md
matenal m the hum of the luted tubules C with the biops revealed
some 1ncrease i the seventy of the lesons partieularly 1 the degeneration of thr tubules

Dungnoss Late s bacute diffuse anl g cant ot P
nephrlis

This case presents rather strbangls the severe imolyement of the hidney s
roted v the pabienks Wl with Ahe preado peplitotie 8y mdrome and hapvas nophintys
The ¢linieal state and course of the patients parallels in <everity the degree of
renal dunnge The type of lesions seen 1n these patients 19 <o shown i Color
Plate—Fig 9 (Case ¥32)

Assessment of the histologre analysis gnen in Table IV mdieated that pro-
hferatiie and basement membrane changes were not stnhangly different n the
nephrotic and pscudo nephrotic groups However with respeet to ‘ hyaline’
thromin “wire loop Iesions, harsorthexis and the presence of hematovy Iin”
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Fio 15 Poticnt %30 Biops; January 1955 Note the epitl elial an1 fibroep t! el  eres-
cents Tl ere 1s partial Fyalmization of some glomerul “ome hy percellt| nty and wregule
thichening of t! e glomerular basement membrane 15 1lso present Note it e nterst t 1 fbrosis
and edema an1 the atropl y of ] ¢ tubules n many arcas (HAE X 200)
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ment membrane 1s smudgy and irregularly thickened Tle per glomerular tie i s snfl

trated 1y a ) rge number of ¢ ron ¢ mflammatory cells (HAE X 310)
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TABLE VIT
An analyme of the nature and severtty of the venal fenions 1n 49 sbnormal bropyy
and 9 autopsy apecimens Jrom 38 patients with SLE®

{4) Biopsies (40 specimens) (B) Autopsies (9 specimens}
Histolagic Features Analyzed Grades of damage Total Grades of damage Tetal
numbe: num
ab beeab.
“+ H+ H+ 14 |vormml} 4+ | 3+ | 2+ 1+
Glomeruh
Basement  membrane
thickening o |10 ]34 2|70/ 09
Ware loop” lesions 0 3 (10 |16 [20|0]|3|4]27a0
Fibnnoid 0 1 8|2 |3 1213|218
Ty percellutanty 1 4, 9 1520101373, 3,9
1 oeal neeroms o 1 2l plojloie |55
Karyorrhevis o 0| s | 6fui{o| 11337
Hematoxslin’ bodies o o] 2 2 sj0j2]1]0]l3
Hy sline™ thrombt o of of of efo]|2]o]1f3
Cagedar adl exions tlbal et glwlolzislols
Crescents ol ol alolsfo]rlz ‘ o|a
Tschemy o (1B | 7|18 3oL 411 0
Protesn 1n Bowmansg
Epace 0 0 4 26 %0 o 0 1 | 6 f
Total glomerular dam , Vol
age t 12 {16 u‘w‘ﬁ 2 1‘0‘9
Tubutea 1 j
Degenertron o |15 | 1] o Bl1lo]o
Atrophy 1 7|12 2 vloi5 |7
Dilatation 0|15 8 2 o314
Protein m tubular lumima 1115|238 2 3i402 9
Casts 1 tubular lumina, 3| 6 1 o 2 '3 l 3 8
Total tubular dam ige o9 163 | 2|52 (o]
Interstitinl 11ssuc ! !
Tdem, 3 7 A 19 03 | 2 4 a
Fit rons 4 6 18 % 0|2 2 4 &
Inflammation 2 5 16 21| 2,328
Arteries .
Selerawia 0 5 o 25 0 0,3]3 1 5
Fibrinoal L | 13 17 0 1 ‘ 2 { 3 [

* Casew atu lied dimic ity and pthologicalls

of the lestons enumerated above was graded from 0 tnormal) to 4 plus (ex-
tretnels severe and affecting all or almost all of the sppropriate structures) The
detmls of thee analyses arc ~ct forth in Tables IV and VII

(2) Termnology—

The pleomorphism 1nd patehy character of the lessons of lupus nephritis made
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bodies and fibrinoid degencration the affection of the glomerult was more
common and more severe 1 the peeudo nephrotic group (Color Plate—Fig 9)

2 PATIOLOGIC MATERIAL
4 Crntera for hustologic analysis and defimtion of terms

In diffuse disorders of the hidneys such as diabettc glomeruloselerosis or
prohferatrve glomerulonephntis st 18 ubusual to find that all nephrons are af
fected by the disease process Many are spared and even m those nephrons
that are involved the glomerul are not damaged 1n a uniform manner The
histologie picture 15 unesven and the lesions can be seen to be 1n different stages
of des elopment This v as also found to be true for lupus nephritis In the early
stage of the disease at least three glomerult out of every five were <een to be
damaged but they were not affected to the same degree As the dicease pro
gressed more and more glomerult were mmvolved and the lesion beeame more
diffuse but till uneven 1 ats development The rrregularity of the process made
careful esaluation of the scetions most 1mportant lest the degree of damage be
assessed incorrectly or erroncous mterpretations arice For these reasons among
others a fine systematic analy «1s was made of each biopsy or autopsy studied
Details of the analysis and grading are given below In essence this was 2 sem
quantitatnne histologic study wluch alloned us to reduce inherent errors to a
mmmum It permitted us to make 2 nice asscssment of the type and degree of
structural damage 1n ench section 1t allowed us to compare—in detul—the
findings 1 ser1nl studres of the same patient and was to prove useful in com
paring the degree of structural ehiange with data from tests of renal function
In this study of patients with lupus nephritis 1t was that an adequat
renal biopsy reflected accurately the type and degree of pathology n the hidneys
In the nine cascs % hich were studied both by bropsy and at postmortem eveel
Jent correlations nere noted betneen the detailed analyses of the histology m
the biopsy and 1n the ~utopsy specimens

(1) Methods of analysis—

On each specimen obsers atrons and assessments were made with respect to the
folloning structures and pathologic entittes Glomerular damage was assessed
as & whole and the following glomerular structural changes were assessed 1n
diadually thickemng of the basement membrane merease m cellulanty of the
tuft (endothelial or epitheltal) hyaline thrombr wire loop lestons harjar
rhews  hematoxyhn hodies fibrinord changes 1n the glomerular basement
membrane local necrotie lesions adhesions of the glomerulus to Bowman s cap
sule and fibroepithehal crescents The congestion or 1schemia of the tuft were
also evaluated Tubular damage was al o asseseed as a whole and the tubulr
changes observed and evaluated were degencration atrophy, and dilatation
The number of casts mn the tubular lumina was also noted The presenec of pro
temnaceous materiil was sought both 1n Bowman s spaces and 1n the tubular
lumina In the mterstitial tissue the changes exaluated were the presence of
edema of fibrosis and of infiltration w1th inflammatory cells In the vessel walls
sclerotic changes and fibrmoid degencration were noted In each case the sev enty
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TABLT VIT
1n anal sats of the nature nnd screrity of the renal lestons in 40 abnormal biopsy
ani 9 autops/ specimens from $3 patients with SLE*

{A) Bop cs (40 spetimens) (B) Autops es {9 specumens)
Hstolng  Featuret Analy zed ‘ Grades of damage Total Grades of damage Tora!
aamb cam
ab ber ab-
] sk |z | it foerma| [ st | 2t | 14 foormal
Glomerult
Busement  membrane
thichemng [ 10 17 13 40 2 ke 0 0 9
Wirc loop  Jesions 0| 310w |2w|ol3|s]2]a
Fibnnod 0 1 8 | 2 i3 [1 23|28
Hy percellulanty 14 ¢) 015, 20(7073]3]3]9
Lotal neeross of 1| 2z|wo|[wjofoflo[|5]s
harorrheus o o} s e |m|o|1][3i3}7
Hematovslin hodzes ol o 2l 2] aj0]21{0]3
Hyahine thromts 0 0 L] 0 ofo0 2to|1t]3
Cupautar adhewons 1 s | 4 s{we|o|l2]5)0}7
Crescents ol o] 3} ol 3foir]2alolg
Tachetma ol | 7l aslole si1]o
Proten m  Bowmuns |
8 10e [N 26 | 30 ‘ oo 1|6}z
Total glomerular dam [
age 1l lin w 2o1lols
| N
Degeneration [ 6 |15 {16 137 10 [ &l Aty
Atrophy L R I I I B N O B
Dilatation 1| o{15] s ;2 |0lo|3]|1 g4
Trotenatubufarlumny [ 6 [ 1 [ 15 [ 23 (4 [ G [ 3[4 [2[g
Cstsan tubwlarlumina | ¢ | 3 | 6 | M [ 2 |0 | 2[3]3/ %4
Total tubulir damage | 1 | o o 16 ‘ 36 |25 2]015%
Interstatanl tiss 10 !
Tdemn o 3l 7|9 w03zl .
Fibtous [o 4| sf{ssnfofz 2ls
Infl mmation ] o 2] 5 6| B |1]z2]3]2 «
Artenics ! ' .
Sclerosia 0, 0| 5|2 2 0]03]3
Fibrinen t o 0| 4{B ( 7o |1 2fs

* Casew etuhie L etimenlly an1 patholagieally

of the lisions cnumerited above was graded from 6 (normal) to 45 ..
tremely severc and affecting 11l or almo~t all of the appropriate structve =
detmils of these anahy=cs are ~et forth in Tables IV and VII

(2) Termnology—

The pleamorphim 4nd patehy eharacter of the lestons of lupus nep.+

o
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the selection of precice and deseriptive dizgnostic terms quite dofficult Noncthe
lessin this study 1t was imperativ ¢ to use accurate albeit cumbersome termmol
ogy

‘The follow ing terms w ere chosen because they scemed to us to represent, more
accurately the character and degree of the lustologic changes

Glomerulitis was used to indieate a prolferative and/or 4 membranous lesion
of the glomerular tufts wn the abscnee of any sigmficant tubular damage or
changes n the mnterstitial tissue

Glomerulonephritis was used to indicate 4 prohferative and/or a membranous
lesion of the glomeruli associated with tubular and/or nterstitial tissue changes

In both glomerulitss and glomerulonephritis the distributton and degree of
lesions was specified by adding one or two of the following descriptnve terms

1) Local referring to a glomerulitts or glomerulonephritis characterized by
lesions affecting one or more areas within each glomerulus

2} Diffuse referring to le tons affecting diffusely cach involved glomerulus

3) Focal referring to lexrons either loeal or diffuse affceting only some glo
meruly

4) Generalized referning to lesions entl er local o1 daffuse affecting all or al
most all glomerul

(3) Materal—

In the present study are included 57 bropsy and nine qutoepsy specimens from
33 patients The detarled histologie analysis for each specimen from ecach ps
tient 1s set out 1n 1able IV A summary of the istologie findings 1s st forth
Table VII A and B

The shdes from 21 eases of SLE m the files of the Pathology Departments
have also been reviened and the same methods of analysis deseribed above
were uscd to study them (Table I\) Inaddition 15 autopsy cascs of glomerulo
nephritis were studied by the same methods (Table ) These analyces were
compared with tl ose from patients with lupus nephntis (Table \I)

B The renal lesions 1 cases studied by bropsy

(1) The glomerular lesions—

Thickenng of the glomerular basement membrane The glomerular bascment
membrane 15 normally a4 thin delicate eostnophilic structure whch 1s colored
purnhsh red with the PAS teehnique and biue with the amiine biue of the Mal

knov n that the thickness of the basement membrane may vary withn 8l w
range n perfectly normal glomeruli This 18 probably the result of distentron of
retraction of the basement membranc resultng from congestion or 15chema
of the glomerular tuft and was taken into account before establishing the de
gree of basement membranc thickening especially in the carly stage of lupus

nephnitis b
Thickemng of the glomerular bacement membrane was present it all 40 al
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Tiw 18 Patert #17 S cond Bopsy May 1955 Note the local ti henng of the glos
men lar b sement membrane especially at o per plers of the glomerultr tuft. The smudgy
appearance of tle tl hen ag 15 suggest ve of fibrno 1 cfange In the arcas of flichemng
note the &l gl ¢ but defin te I3 perrellularity d te to clump ng ar 1/or | rol feration of endo
thel at cells (&L X 500)

normal biop sy and 1n ail mne qutop 3 specimens It was more seserc in the
autopsy spceimens a< migh t be expected Tl e thichening of the basement mem

brane % 25 geu2lly Jocal rather than eiffu e the peripheral portions of the glo

serular tuft bemg more commonly lected (Fig 18) Wlen present at least
60 per cent of th e glomerul were usually affected A diffuse regular thichemng of
the glomerular basetient membrane <imular to tlat <cen m membranous glo

merulonepl rit1s was ebserved only very late i the disease The sevenity of the
thichening vanced conuiderably 1n difierent areis of the same glomerulus (Fig

19) and from one glomerulus to another As it inereased around various eapillary
loops the eapillary lumen proportionately deereased 1n size and contamned fewer
red blood cells In some cases the capillary lumina became completely obliter

ated 1n patehes (g 20} Ne evaluation of basement membrane thichenng was
made when the glomerult were partially or completely hyalimzed Complete
hyalmization w s most unusual and was seen only tnice (Fig 21)

Tire loop les ons were seen m 28 biopsy and all mme autop 3 specimens
The merdence and sevenity of wire loop lestons was greater m the autopsy
matenal Tle ¢ lesions were usually not ohserved unless the thichening of the
glomerular ba emcnt membrane was at least of moderate seventy (24 or
greater) Tle mvolved capillary loops af peared <tiff and ngid (Fag 22) Early
m th e disense they were seen 1n the peripheral portion of the glameruly, Iater,



70 MUEHRCKE RARK, PIRANI, AND POLLAK

T 19 Pate ¢ 2> Sccond B opsy June 1905 Note a farly diffuse but arregular threhen
g of the glomerulir basement t and of the cipillary lumma Note
also on tte left tie well organ zed adhesion between tle glomerulir tuft and Bowmans
capsule (H&E X 480)

although they nere more common at the perrphery, they were scen m <ome cases
throughout the glomerular tuft Shght to moderate fibrmoid ehanges were found
1n all but four of the sections 1 which “sire loop ! lestons were scen
Fibrinowd changes The presence of fibrinaid changes 1n the glomerular
basement membrane and m the walls of the small arteries was recogmzed or at
least suspected by the smudgy granular strongly cosiophihie appearance of
the nvolved structures in H&E stained sections (Color Plate—Fig 2 and 5}
The affected areas appeared more irregular and less dence or * <hiff than com
parable lestons resulting from hyaline or amjyloid deposition Confirmation of
the fibrinord change was obtamned i Mallory preparations 1n which the m
volved basement membrane staned a reddish color contrasting with the blue
of the uninvolved conneetive tissue (Color Plate—Fig 10} In the PAS prep
arations fibrinoxd stained 2 particularlv mtense red purple color With milder
ehanges (+) the special stammg reactions were not as specific Fibrinoid changes
were found more commonly 1n the glomeruli than in the small artertes and ar
terioles and were scen 1n 30 biopsy and in exght autopsy specimens
Proliferatwe changes wn the glomerular tuft \arymg degrees of hy pereells
larity were noted m 29 biopsy and nine autopsy speeimens Esaluation of pro
Iiferative changes presented considerable difficulty espectally 1 the early <tages
of the diseace when the degree of hy pereellularity was slight Scetions cut above
or below 5 microns—the section thickness used consistently 1n this study—m)



riogurvans SURE Yo S
= E\:\~~L-‘.Q~o 3
DN @ S

=t
t‘\

-

Fic 20 Patwent %25 Autopsy Way 1920 Note 1n one area that the thickenmg of the
glomerulir basement membrane 15 severe  there 13 complete obhteration of the capillaries
and early hyilmization Llsewhere m the glomerulus the Liwrment membrane 19 only
moderatels thickened (TI&L X 500}

al and complete hyalimization of glomeruls
m ads anced hepus nephritis In the glomerulus at the left severe diffuse basement membrane
thiekeniog ein still be reengized This degree of hyabmzation of glomerult 19 unusual even
m 8 hanced dupus neg hntie (HAT X 250)
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Fia 22 Patent ¥2 Bopy June 1955 Note the d fluse b t arregt lar th chen ng of the
glomer ilar basement membrane Distract wire loops ¢ be <ccn especally at tl o per ph

ery of the glomerular tuft Note tlat tle mvohed cap lary loops appear st f an ! sl ghtly
smudgy (HLE X 400)

lead to over or under evaluation of tl ¢ degree of glomerular cellulanty ¥ hen
hypercellulartty was present in the milder Jesions 1t was almost exclusively
noted 1n the peripheral portion of the glomerular tuft (Color Plate—Fig 1) as
1t anereased 1n seventy 1t tended to become more diffuse (Fig 23) and was often
associated with varying degrees of glomerular lobulation Local thickenmg of
the basement membrane or fibrinoid changes or both were observed frequently
1 the areas of hy perceliulanity In almost alf cases t] ¢ mcreascd number of cells
1n the glomerular tufts appeared to be duc to endothehial rather than epithehal
prohferation It was only 1n the more advanced tages of lupus nephntis that
epithelial cells appeared to have mereased 1n number erther s the vasceral or
1n the parietal lay er of the glomerulus Reduction m th e size of glomerular capil
laries due to hyalie or fibrinoid ehanges led to a conglutination and apparent
increase of endothelial cells 1n some areas Tlis nas tzhen mto account before
determmning tle degrce of hypercellulinty

Local necrosis of the glomerular tuft A small local aret of necross m the
peripheral portion of the glomerulus was one of the lesions constdered strongly
suggestive and almost patl ognomone of lupus nephnitis (Color Plate Fag 2
and Fig 38 and 40) This lesion was seen 1n one or more glomerul 1n 13 biopsy
and five autopsy speeimens It was charactenized by local areas of basement
membrane thickening with obhteration of capillaries fibrnoid changes and
early necrosis a few lymphoeytes and oceastonally poly morphonuclear leuho
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16 23 Pat 1t %% Pwpsy June 195, Note the marked hypercellular ty of the glomerulus

Que to prol ferat on of the endothel al cells The basement membrane tl chening 15 m Id and 18

obse red cxceptn a fun ares by the cellular prol ferat on Th s type of d ffuse glomerul tis
15 not common 1o lupus nephris (HAE X 370)

eytes were scen haryorrhenis of endothelid ¢pithelinl and inflammatory cells
was an almost constant feature of the lesion and hematoxylin  bodies were
obsersed 1n about one tinrd of them These loeal neerotic lesions reserabled
closcly those which orcur 1n embolie glomerulonephritis of Lohlein By contrast
with embolic glomerulonephritis neerosis was not 1s promimnent 1nflammatory
cells were less numerous and micro organisms were neier observed even 1
sections especially prepared to demonstrate bactersa Ivary orrhexis was common
to bath embolic glomerulonepl ritis and lupus nej lintss but the presenee of
hematoxylin bodies was con idered quite charactenstic for lupus nephnitis

The nature of the local and foc1l glomerular neerosis in lupus nephrtis ts not
well understood

Hemator jin o hes were observed m ondy four biopsy and three autopsy
specimens They were found only within th ¢ glomerul 10 as octation invariably
with haryorrhewis and u ually with fibninoid ehnges (Color Plate—Fig 9 and
Fig 40) They were rounded or oval structures of approvimately nuclear size
or smaller they stamed dark lavender to purphsh red with hematoxyhin in
contrast with the blue blach color of the nucler Additional stains used for the
wentification of hematoxylin bodies included rron hematoxyhn (black) and
pyronme (purple red) These speeial staning reactions were not found to be
essential for their dentification

Hyahne thromtr which occluded the lunina of the glomerutar eapillanes
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were observed 1n three autopsy specimens and were not scen 1n the bropsy
speaimens They were rounded or elongated ¢y lindrieal structures homogencous
and strongly eosmophilic (Color Plate—Fig 9 and 10) They filled more or
less completely the lumma of the eapillaries and frequently were attached to the
capillary wall These thromb: 1eacted 1n a strongly positive manner 1n PAS
preparations and stained red m Mallory Azan preparations No red blood cells
were seen within them nor v cre they thought to participate m their constitution
The stamming properties and gencral appearance of hyaline thromb: made
dafferentiation from superfierally simalar eapillary lesions such as tl ose ob
served 1n diabetic glomerulosclerosis quite easy ‘T e matenal conshituting hya
line thromln although not exactly dentified histochemically, was certamly
more closely related to fibrin or fibrinowd than to hyalme It appears to us that
n this context the term hyaline should be abandoned m favor of fibrin or
fibrinord

Capsular adhesions Adhesions between the glomerular tufts and Bonmans
eapsules were obscrved m 16 biopsy and 1n seven autopsy specimens In the carly
stage of their deselopment thin strands of smudgy or smooth hyaline materal
were seen As these syneehiae beeame Iaiger they mvolved progressuvely larger
arens of the surface of the glomerular tuft and eventually formed well developed
fibrous adhesions (Color Plate—Fig 3) Frequently the process was accom
panied by a certain degree of retraction and dstortion of the glomerulus Ad
hestons developed particularly n relation to areas of local hypercellulanty or
neerosis of the glomerular tuft (Tig 39 and 40)—evidently as a result of 1n
flammatory alterations at the perrphery of the glomerulus

Fibro ep thehal crescents were noted m three biopsy and n three autopsy
specimens (Color Plate—Fig 6 and Fig 15 and 16) They were always asso
ciated wath capsular adhestons They di ] not differ sigmfieantly from the fibro
epithelinl erescents seen 1n the common variety of subacute glomerulonephntis

Glomerular 1schenua The number of red blood cells present 1n the capillanies
of the glomerular tuft was evaluated Our eratersa m this evaluation were based
on our experience of approximately fifty biopsy speeimens of cssentially normal
hidneys Grades from 0 to 4+ mdicate progresstvely severe degrees of glomerular
1schemtq It was seen 1n 38 abnormal biopsy specimens and 1o nine autopsy

T The presence of 1sch: was thought to be sigmficant only when

assoetated with other lesions of the glomerulus

Overall glomerular damage After cach element m the glomerulus had been
analyzed mdependently an cstimate of total glomervlar damage was made
The degree of glomerular dumage was graded m t} e usual manner taking 1nto
consideration not only t ¢ severty of tl e lesions but also the proportion of af
fected glomerul 'V arious degrees of glomerular damage were found 1 40 biopsy
and 1 mne autopsy <pecimens As expected the meidence and seventy of the
glomerular lesions was greater 1n the autopsy speermens

(2) Tubular lestons—
The state of the renal tubules was also evaluated As in many renal discases

the changes obsersed 1n the tubules i the various stages of lupus nephritis were
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not spectfic An aceurate analy«s was made only of the changes <cen m the
proamal and distal convoluted tubules ance renil medulla was present 1m
approwmately fifty per cent of the biopstes In biopsy matenal the appearanee
of the tubular epithelium, even in the normal hrdncy was different from that
usually seen postmortem As  rule 1n biopsy speeimens the free margin of the
epithelial cells was more irregulir and there was greater variation in the herght
of the cells As a result the size of the tubulir lumcn alo varred The caus~c of
the wrregulanty of the free margin 15 not known It may be the recult of the
trauma of the biopsy needle Another po-sible explanation s that it 19 due to
the varying actity of the edl and represents ab~o1ption of protutn and solutes
The varying herght of the ¢pithelium may represent varying states of diurews
(28 135 181) These features peculir to bropsy materal made the evaluation
of tubular damige more difficult

Degeneration of the tubnlar epitheluam was found m 37 biopsy and nine au
topsy specimens Various fatures were tahen into consideration The following
features were commonly found swelling of the cells with or without yvacuoliza-
tion of their eytoplasm wd an excesave wrcgulinits and fraying of the free
margin of the cells with loss of the brush border (Fig 39 and 40) In s fow
cases 10 whieh Oil-Red O preparitions for bipids were made s acuohizatton nas
seen to be due to fat droplets Oceronilly fincly divided hiprd material was
obscryed 1n tubular eells in whieh vacuolization was not evident 1n HAE prepa-
rations At times the cytoplasm of the tubular eclls contamed eo~inophihie
‘hyaline’ granules These rirely gave a strongh postne rcaction in PAS prepa-
rations These granules may represent the results of tubultr protein rebeorp
tion {210 211) Ina fus cises the Gomon technique was used to stamn alkdime
phosphttse 1n the tubules It appeared to us that the concentration of this
enzyme was decreased proportionately to the degree of tubulwr degeneration
Lsaluation of this feature was dufficult heeause of the lack of a sufficient nuinber
of normal control biopsy <pecimens and because of the ohservation thit even
m normuls there was 2 considerible v wriation 1n the concentration of alkaline
phosplitase in the tubular cells

Atrophy of the conyoluted tul ules was judged by the reduction in the size of
the tubules and 1n the numbcr wnd size of their ecllul ir component= Py knosis of
nuclct was frequently assoerated with ecllular atrophy A= a rule the tubular
basement mambrane was tlichened 10 those ¢ wes 1 wlich atrophy was severe
Tubular atrophy nas obeerved in 22 biopsy and seven autopsy speeimens (Fig
12 14 and 153

Bilatation of tbulizs w s thavod m 24 nopss  ind m four avtop< <prox-
mens As a rule dilat wien was found only 1o some groups of nephrons wlile
others were atrophted (Fig 8 and 211 It never reaehed the proportions secn
€0 commonly 1n chrome ren disc w-e partreud irbs v clonephrtic

Proteimaceous matertal w i present m Bownuin s spiecs (g 403 and i the
lutmina of the coms oluted tubules 1 1 1 ing smounts even n renal tisue from
Patrents whose urine was frec of signeficant amounts of proten At tuncs the
cosnophilic amorphous or granular protem ceous maternl appeared to be in
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drrect contmuity wath the arregular free border of the tubules and with the
cytoplasm of the epithehal cells of Bowman s capsule and of the tubules How
€ver 1nmany cases the protein precipitate appeared to be free 1n the lumen and
its amount was roughly proportional to the degree of protemnuria (see alo
Table A1)

Casts The casts seen within the tubules were usually liyaline less commonly
granular and infrcquently cellular i type Try throcy te casts were seen m only
one case {X23) As a rule the casts <t uned 1 deep red purple color wath PAS
Occasionally they were quite large and hid 4 waxy appearance They seemed
to be more numerous m the collecting tubules Ocensionally casts were obseryved
1n biopsy <pecimens which were otherwise entirely normal

Overall tubular damage The estimate of total tubul ir damage w 15 made after
the above features were analvzed The tubules were damaged i varying de
grees 10 36 biopsy and mine autopsy specimens and were significantly more
severe 1n the latter

(3) Interstitial frssue—

The appearance of the interstitial tissue recerved considerable attention It

15 1n our opinion the forgotten tissue component of ti ¢ hidneys and abnormahities
thercin may have greater functional significance than 1s generally thought (5
89) The three basic abnormalitics obsers ed in tl e interstitial fibrous conncctive
tissue were edema fibrosis and inflammation Edema was found mn 19 iopsy
and 1n all mine autopsy specimens It was eharactenized by a swelling of the
connective trssue wath resulting separation of fibnllar and cellular clements
and often o change 1n stunmg quahtics The normal cosmophiha was usually
decreased and 1n patehy araas of several opsies o pale gray blue color was
noted suggestive of alterations in the mucopoly saccharides of the ground sub
stance (Color Plate—Fig 6) Ingeneru edema s noted m the relatnely early
stages of lupus nephnitis and reached 1ts maumum 1n the subacute stage of the
dicease (Fig 8) Varying degrees of fibrosis were noted 1n 28 biopsy and 18
elght autopsy <pecimens Tle degree of fibrosis was related to the chromeity
of the disease As the dicease process became more chrome + greater density
and oecasionnlly hyalinization of the fibrous conneetive tissue was obsersed
(Fig 12 and 14) PAS and Mallory preparations were useful in ev aluating these
changes more accurately Vihen present both mterstitial edema and fibrosis
were pateliy i distribution espeerally 1n the cortex and a5 1 rule were seen 1
areas where the glomeruh v ere more severely damaged

Interstitial infiltration of mflummatory eells was noted usually 1n the moder
ately adsanced or adianced stages of tl e disease and was found 1n 23 biopsy
and eight autopsy specimens It was characterized by relatively small numbers
of lymphocy tes plasmn cells and istiocy tes loeated s a rule i the areas of
fibrows and edema (Fig 8) Pumascular di tribution of interstitial edema
fibrosts and mflammatory cells was not a steihing feature Occasionally large
mfiltrates were observed which were often periglomerular especially when
acute lesions were present 1 the glomerult (Fig 16) In a fen eases a super
1mposed Infection was suggested by the large number and distribution of m
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flammatory cells and by the presence of neutrophtls and eo mophtl: This
interpretation was reinforced on oceasion by positine baeterial cultures obtained
from renal tissue at the time of bopsy Neither defimite fibrinoid changes nor
‘hematoxylin  bodies were obsersed m the inter titinl fibrous conneetise tissue

(4} Vessels—

As a rule a fow smudl artenies and artertoles could be reeogmized n each
biopsy spcaimen In general the vaseular changes were not ampres e The
most common arter1al lesion was fibrosis of the wall with or without by alimza-
tron and mild narroning of the lumen “clerosis of the vessel wall was present
12, biopsy and six autopsy spectmens A aignifieant degree of vascular sclerosis
was seen only 1n the more v inced and chronie <tages of lupus nephritis
Fibrmoid clianges 1n the ves ¥ were carefully searched for and were observed
1n 17 biopsy and s1x sutopsy speaimens Howover they were of cigmificant de
gree {2+ or 34) 1n only four biopsy and three autopsy specimens (Fig 24)
‘The presence of fibrineid m these cases w 13 confirmed by the staming propertics
of this material m PAS and Mallory preparitions In general fibninoid was less
commonly observed n the walls of smull arteries and arternoles than m the
glomeruli

C The character and distnbution of reral lesions

Vhen the detasled annly~is was completed a pathologic divgnosis was made
for each biopsy and each autopsy speemicn using the de eriptive terninology
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e story cells n the penarternl tisues (HAT' X 330)
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TABLE VIII

The type and distribution of the renal lesions 1n Iupus nephrette
w1 40 abnormal biopsy and 9 autops; specimens

Glomend] ts Glomerulonephnus
H stology of Lupus Nephr t 5 15 b opsy and oo
@astony™® | Bboow | 0w
1 Tipe of lesion
(3) Membranous [ 9 2
(b} Prohferative and membranous 4 3 0
{c) Membranous and proliferative 3 12 7
(d) Subacute 0 4 3
(e} Chrome 0 6 2
2 D of lesions in gl \|
(3) Tocal 15 20 5
(b} Diffuse 0 5 4
3 Dustnibution of lestons throughout section
{a} Focal 5 3 4
(b) Generalized 10 22 9

defined above In Table VIII are grouped the v arious dingnoses according to the
character and distribution of the lessons Glomerulitis was found in 15 biopsy
specimens but was not seen 1n any autopsy specimen The lestons within each
glomerulus were local 1 all cases with glomerulitis, and 1n most of those with
glomerulonephntis Diffuse lesions were noted late 1n the course of the disease
only 1n five blopsy and four autopsy specimens Focal lesions affecting 4 few
glomeruh were found only 1n five sections with glomerelhitis and 1 three with
glomerulonephntis Thus 1 the majorty of cises the lestons affected all or

almost all the glomeruh—csen when the renal lesions were m an early stage
In all abnormal scctions examined glomerular basement membrane thichening
was scen Assoeiated prohiferative changes were noted 1n 25 biopsy and seven
autopsy specimens Prohferatn e ehanges were shightly more predominant among
d

the biopsies with glomerulitis, changes 1 the t membrane preds t
among the biopsy and autopsy specimens with glomernlonephitis
In 15 of the 34 diagnosed as lupus gl lonephritis the hestolog

picture was aither subacute (seven eases) or chrome lupus glomerulonephritis
(eight cases) The histopathologie enitena uced to diagnose the subacute and
chromic glomerulonephritic stages of lupus nephritis »ere not sigmficantly dif
ferent from those used to diagnose the common ty pes of subacute and chrome
glomerulonephntic In the subacute stage, honever, the glomerular changes of
lupus nephritis were shll prominent m most eases In the chrome stage the
changes werc less suggestn e of Jupus nephritis, and in some cases the changes of
lupus nephritis could not be recogmzed

When the histologie findings were anals zed for <cventy and type of lesions
no differences were noted with age, sex, or race No relationship was noted
betneen the duration of svmptoms and «ign= of SLE and the sev enty of the
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renal Jessons However, onee the renal lesion was established 1t was progressne

m most nstanees

D The renal lesions n cases of SLE studied postmortem
In order further to evaluate the findings in the renal biopsies the hidneys
of 21 autepsy ¢1sts from the files of the Departments of Pathology were studied
These cases were sclected because they had had the charactenistic clinieal
features of SLE during hife, and because there was pathologic evidence of SLEI
1 organs other than the kidneys The findings are set out 1n Table IN Many

TABLT I

1n analysis of the nat wre and severtly of the renal lesions
1n 20 aufopsy specimens from patients with SIF*

1 stolog ¢ beatures Analyzed

Clomerul

Basement membrane thicheming
Ware 1op * lestons

Fibrinod

iy pereetlutarity

T oeal necrosiy

Iharyorthexis
Hematosylin * bodies
Hyaline * thromb:

Capsular adhesions

Crescents

Ischemin

P'rotein in Bowman 8 space

Grades of Damage ‘
Total Number
Absarmal

Total glomerylar damage

Tubulea
Degeneration
Atroy hy
Dilatation
Protewn 1n tubulsr lurmna
Casta in tubular lumina

4+ I+ 4+ 1+

2 7 6 5 J 2
1 3 s | s 12
1 2 1 2 3
2 1 6 9 19
0 0 4 \ 2 [
0 0 3 4 H
0 0 ‘ () 5 5
1 o | 2 3 .
1 | 2 2 6 n
2 o 2 4 8
0 v | & l 2 1
o 0 2 ‘y 5 7

Total tubular damage

Interstitial tiss 1e
T lemn
hibzomy
Taflammation

\rterns
Selerousy
hbnnm 1

* Cases gt died from the file of the Departments of Pathologs 1913 1956
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of the eases m this group had died with elimeal evidence of <evcre renal myolve
ment

It 1s apparent (Tables VII I\ and \D) that the merdence and seventy of
the renal lesions was considerably greater in the autopsy than mn the biopsy
spectmens This was true of almost all features analvzed Lesions such as

hematoxyhin bodies and  hylme  thromin were defimtely more common 1n
the autopsy then mn the biopsy speenmens Tlis mny perliaps be explamed by
the fact that a far larger number of glomerult was ay alable for study n autopsy
shdes On the other hand le rons such as local necrosts were only <hghtly more
frequent 1n autopsy specimens

In one mnstance tl e hidies was listologicatly normal Seven had Jupus glo
merulitis and thirteen were diagno cd as lupus glomerutonephritie Of the lat
ter group seven lad subacute lupus glomerulonephntis anl i no case was
chrome lupu glomeruloncphritis found Bisement mantrane cl anges and
cellular proliferation were noted in 12 eases chinges in the ba ement membrane
without proliferitive ehanges were seen 1 ught As was expected the hi to

PR IPE U SN, - . o
Fia 25 (a) Pat cnt X30 A topsy February 1955 Post on of external
1n severe subacute lupus glomerulonephntis The eapsule has been remo

surf cc of a h dney
ed Note the swol

len appearance and th e d stmet motthng of the organ A few punctate T emorrhages ean be

seen
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Fru 20 (b) Jatrt %30 Astopsy b briary 195 Section tlrough 1l same kudney
Note the motthng of the swollen cortex The corticomed Hliny Janchion < s listinct

logte abnormahitics 1n the hrdnevs< had progres «d to in adyvinced stage 1 a
large proportion of tho ¢ who had died

Grossly the hidnevs were heavier than normal and sppoarcd swollen pale
and mottled (Fig 25) A mild contriction of the hidney was scen mn very few
gpeamens {Fig 260 Tlo< e n agrecment with the cyperienee of other ipvest:
gators who have ranarhed on the ranty of contriction of the hidness i SLE
Ten of the 21 autopstes were done betwien 1943 and 1950 the remander from
191 10 19,6 T ¢ lestons were distineth morc sevcre in the hiter group This
mav be related to prolongation of hife due to treatment of paticnts math ACTH
and steroid hormones A separate compart on was al o made between the nine
autopsy spceimens from eascs chmenltly studied and treated by ue and the 11
autopey epecimens from paticnts who died between 1931 and 1956 and who were
not studied chinically by ue The neidence snd scverity of the rennl lesions nas
tomenhat more scvere in the group studied by us Our patients were studied
more closels were treated more mtensinel and lived longer than the 11 pa
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Tic 26 Pat ent¥23 Autopsy January 1966 Chron ¢ lupus glomeruloncphrit 3 an 1 super
tmpased pyelonephritis Sect on of hidney Mote that the cortex 1s narrow Tle rad at ng
pattern of tle pyramids 13 abnormally prominent Small interst tial abscesses ean be scen
at tl ¢ upper and lower poles

tients 1n the post mortem group 1951 1956 Thercfore the mercasid severity
of the renal lestons 1n the group of patients studied by us mayv be related to
prolongation of Iife

L The renal lesions 1n cases of subacute glomerulonephntis studied postmortem

Beeause of the morphologie resemblance of the lestons of tl e advanced stages
of lupus nephritis to tho e of the common type of glomerulonephritis a com
parative analysis nas made of the histologie features 1n the two discases In
Table \ are sct out the histologie findings 1n the kidneys of 15 autopsy eases
of subacute glomerulonephntis These were consecutive cases 1 the perrod
1952-1955 taken from the files of the Department of Pathology 1n all the
clinieal and patlologic featurcs were considered to be typreal of <ubacute glo
merulonephritic and in none was there climeal or pathalogic evidence of SLE

A comparicon of these findings (Table N} with those of the autopsy eascs of
lupus nephntis (Tables VII and I\) revealed that although many features
were common to both diseases there were rlso many differences (Table AI)
Certain features considered charactersstic of lupus nephnitis such as local ne
crosts karyorrhexis hematoxshn bodies and hyahne thrombi did not occur
or were very rarcly scen 1n subacute glomerulonephritis  Wire loop lesions
and fibninowd degeneration were far less commonly found than in lupus nephritis
Mild degrees of glomerular hy percellularity were common 1n Jupus nephritis but
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TABIL N\

{n analyses of the nature and sexersty of the renal lesions 1n 15 a
Jrom panents usth subacute glomerulonephritia®

utopey spectmens

Gra ley of D

Histolonie Features Analyzed
" i I 2+ \‘
I
Glomeruts
Bysement memhrane thickening 1 3]0
Ware loop? lestons 0 0 1
Fabrinond 0 1o
Hypereell ilants 2 10 1
Tocal necronts 0 0 \ 1 [
Rarvorrhextn [ [ 1|
Hemntoxs in * bo lies 0 o | o
*Hsaline * thrombs 0 0 o |
Capsulur adhesions 5 5 12
Crescents 4 5] 1 &
Tchemia 0 10 2
Protem yn Bowmn 5 space 0 0 \ 1|
Total glomerular damage 3 s ] s |
Tl utes |
Degencration o 1o oo
Arophs 0 3 s
D fatation o I 3 \ 1 ‘
Trotean ta tubular lumina 0 7 7
Cuats 1n tubulie lumnn 0 [ 3 ‘ 10 J
Total tubulae dumage 2 ) 8| o !
Tnterstitiaf tissue ‘
1 doma ]
Fibrosia o | \
Inflammateon 0 |
e,
Arteries
Sclorons 0 0 0
Fitnnod o 0 0

Total Number
onotmat
1+ ‘
f— —

6 | n
2 ! 3
1oy
2 15
o | N
0 1
o ‘ o
1 ]
3 15
0 10
3 15
3 +
0 15
[ [ 15
3 1"
5 12
1 15
[ T
[
[ 15
2 15
3 %)

” Cases atudied from the files of the Department of Pathology {
1.2 1055

the meidence and styerity of thie feature were dofimedy g

awversity of {ify 1q

reatcr in subacutc

Slomcrulonephntis Fsbroepthelal erescents and glomerulorapsular adhesions

Bere more common 1n subneutc glomernlonephriti=

]
!

)Tubuhr damage way defimtely miore severe m ~ubecute glomerulone plirits
198 45 eepeenilly true of atrophy and dilatation, and pointed to a more chronic
1€ase process Thie terpretation v s confirmed by the higher ineidined nnd

Frester sevents of intertitial fibrovs ameng the tas of subaeute glomi rulo-
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TABIE AT
1 comparison of the incidence of histologie abnormalatres 1n biopey anl antopsy
specimens of lupus nephriis, with autopsy speconens of glomernlonephritis

Percentage Incidence of Abnormabities in

Histologie Features Aualy zed Lupus nephritis Glomeralo
40 blopsy‘ 9 autopsy 20 autepsy 15 autos
specumens® | speimenst | specumens? | specimentd
Glomerul
Bisement membrane thichemng 100 100 100 3
“ YWire loop * lestons. 7 100 60 20
Fibrinoid s R0 45 13
Hypercellulanty 74 100 20 100
Lotal necrosis 34 56 0 7
harvorrhexis 28 78 35 7
Hemtoxyhin badies 10 33 25 0
Iy alne’ thramin 0 33 30 7
Capsular adhestons 41 78 55 100
Crescents 8 33 40 67
Ischemia 95 100 95 100
Protein n Bowman’s space 75 7 35 27
Tubules
Degener tion 3 100 20 100
Atrophy 56 s 65 9
Dilatation 60 4 52 80
Protein 1o tubular lumina 97 100 100 100
Casts 1n tubular lumina 58 89 65 93
Interstitnl tissue
Edema 49 100 75 100
Fibrosis 7 & s 100
Inflammation 58 89 80 923
Arteries
Stlerosis 63 67 55 60
Fibrinod 41 67 25 7

* Sce Table VII 4
+tee Table VIT B
1 See Table I\
§ See Table \.

nephritis Fibrinotd changes in the arteries were defimitely more common 1 the
cases with lupus nephritis, while the ineidence of sclerotie changes was smular
1n the two series

F Evolution of the renal lesons of lupus nephntis

(1} Analysis of the findings—

In 21 patients two or maore speclnens % ere studied by biopsy or autopsy at
1ntert als 1 ary ing betw cen <1y wechs and scteen months Seven of these patients
died, and the analysis of their autopsy stuches 1s mcluded m this diccus<ion
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In most cases the interval between studies was four to eight months Two
epcexmens were studied from ench of tweh e patients, three epectmens from each
of seven patients, and four and five specimens from one patient each The
shortest period between the first and 1ast histologic study was six wechs (227),
the longe-t wa~ 23 months (X31)

The fir-t iapsy was normal in f1x patients In four (%3 5 7 8) the sccond
or third biopsics taken at intervals up to 22 months remancd normal In the
other two (K6 11+ repeat studies disclosed the devclopment of o 1ld to mod-
erate munbranous glomcrulonephritis n four and fourtcen months respeetticly
Glomerulitis was found 1n the first biopsy of seven patient In one (#16) the
Jeston was unchanged one vesr later “hght progresston of the Icsion occurred n
tno patient< 1 %12 14) 1 fifteen and four months respeetivehh In four cases
{%13 18 19 21} the lesion progres~cd from glomerulitis to glonmu rulonephritss
dunng & periord of obcryation ringing from four to ten menthe

Glomerulonepliritis was observed 1n the first biopwy m eght tnstances In
one (#29) therc w s shight progression i the first three months but ub ¢
quently tlie changes liad not progressid mine months Iatcr ¢ In scven (%22 23
25 26 27 30 31) consdcrable progression of the already ~(verC renat lewson
was ob (rved i a perted ranging from 6 weeks to 23 months

{2) Reconstruction of the histologie colution of lupus nephritin—

From our studies 1t 15 evident that the renal lestons of lupus nephritis oned
they had developed mevitably progrcssed the morphologie appearnce of the
leston elianged with this progression The sernal pathologie speamens v ulible
1 this study hwve pormatted an accurate reeonstruction of the histologic evo
lution of lupus neplirtis froms the culicst to the most advanced stages

Tle earliest and milder l~ons of lupus nephritts were confined to the glo
meruh At thes ~tage an arregutar foe il thichemng of the bisement membrane
m emall areas at the peraphery of the tuft wa~ frequently found It his a some
what smudgy appearcnee \lthough strongly sugzestnve of fihrmond this ap
pearence could not definitels be attributed to depoition of fibrnoud asthe Pis
and Mallory stains did not usgally give the dimractenstic stunmg reactions
Inalmo ¢ alt invtances a mld local prolifcritian of endothelnal eclls was noted
ina sorntion with the thichtming of the basement membrane This u-uath ap
Peared to be duc 1n part at lowt to clumping of ells the rowult of narrowing
and of conglutination of capillary loop~ In some ¢ns 4 diffuse profhifcratne
Blomerulitis was noted This sugzested that the areas of loc it in perecthilanty
“ere not due only to chumping of cclls but that there w i true foeal prolifery
tion of endothelinl eells The mportaned of these early glomerular le tons of
lapus neplintis has not been anphasized exeept by Stichney and Keith (272
274) and 1 dontles recent study (261) VMorcover they have detected and we
buve confirmed that thes le ons are proscnt 1 autopsy speemmens side by
<tle with more ady wneed and typreal ehanges They prob by ropresent glomeruls
recenthy affected 11 a fresh exicerbation of NI E

.
This patint | 4s mince been et © ed twedve montha Iater o furth er progress on of th
o83l lesion hea oecurre |
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Some cases of glomerulitis progressed slowly during the pertod of obsers ation
In many cases the loeal and foeal glomerultis progressed gradually and th
following features more peculiir to lupus nephritis appearcd  the narrowin
and conglutination of eapillary loops beeame more marked m local areas unty
the local necrotic le rons developed within these lestons haryorrhieus  hema
toxyhin bodies fibmnoid changes and oceasional hyaline thromb: were ob
scrved In other cases the loeal hypereellularity was loss obuzous as thicl ening
and fibnnoid changes of the glomerular basement membrane becaume the pre
dommant feature At first this was observed at the periphery of the glomerulus
Iater arens throughout the glomerulus were imolved  Vire loop  lesions wer
note | at this stage This was the membranous form of lupus nephrits whiel
was found erther lone o1 1 combination with locsl necrosis

Frequently 1n the areas of local neero 1s tl e glomerulus beeame adherent to
Bowmans ¢ap ule The ¢ local 2dl estons grad 1ally underwcnt orgamzation
and eventually became fibro ed When adhesions betw con the altercd glomerulu
tuft and Bowman s cap ule were more exten e prohferation of eprthehial cells
waus observed and epithehal crescents and later fibrocpithelial erc cents were
formed At this stage which we have ealled subacute Jupus glomerulonepl ntrs
the histologic feature« peeuliar to lupus nephritis were less pronunent n <ome
eases but were <till pre ent Evolution to chiome ghuorulonephnitis with fi
Lrosts and hyalimzation of many glomerul w s uncommeon 1 both hioy sy and
autopsy specimens

In the early stages no tubular vascular or mnterstitial tr sue changes were
ob erved As the glomerular lesions beeame more pronounced tubular degenera
tive changes appeared the interstitial tissue t ecame edematous at first in focal
arcas and later throughout the sections Interstitial fibro 1 was ob erved later
than mterstitial edema 1n t! ¢ course of the diser e Small mterstitil infiltrates
of ¢l ronte mflammatory cells began to appear with the desclopment of mter
stittal edema and fibro 1 Inttially focr of imflunmatory cells were often Tocated
around the glomeruli only later werc they obsers ed in other areas of th ¢ corte¥
and medulla A supcrimposcd pyelonepl ritis was ob erve 1 1 tl ¢ subacnte and
chronie glomerulonephritic stages i three mstances Vascular chianges aceurred
only late in the disense Fibrinoid changes were observed m the walls of small
arteries and arterioles 1n gome cascs these preceded the appearance of mild
selerosts

The rapidity of evolution of the renal changes 1 luj us nephrits s arzed preatly
from casc to e1se In our opsmion the presence of <excre fibrinoid changes loc:!
nceross  hematosylin bodies and  hyahine thrombn must be considered as
evidence of marhed actiaty of the lupus nephritis they were observed more
commonly and were more severe durmg, tcute elineal exacerbations of SLE

3 THE RELATIO\SNIP OF ATRUCTURAL CHANGFS IN THE KIDMEY TO
RENAL FUNCTION

Addis mtroduced quantitatine exummation of the urmary sedment as an
mdireet means of ob crving the nature and extent of leions affecting ti e hadney
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TABLF \II
Res dis of urrnalyses made 3 ist prior o hist logie stud ; (67 studres made)
! Kutney
i
Glomerstts | Clomerstonerariis
Tene [ 'vrem Mem ‘ ‘
Normat | npem  Came 1t i | Total
v wn ey Gt e iod
IR -
i | e ey
- - S |
\ormal ' 12 4 3 0 0 L 0 19
Shght exeens RBC ool @ 12/1PEy; 1 1 0 0 0 0 0 2
ight exeea WHC onhy (S45IPE) | 1 00 02 010 3
~ight excess RBC and WI( 1 1 l2 0 0 oo 1
{xeess WIC (515 TIPF) Mo |mun| = 0 2 2 31 olo a
oumlor ¢f casta | |
I'xeess RBC and moderate numder 0 0 1 2 1 1 1 0 5
of casts.
Large number of casts with or with o 0o o 5 : 6 T m
out exeess RBC nd WEBC
Total o6 v Kk & 7 7 62

*One patient (%3) bad ha) attacks of prelttis Tle other ( #10) 1.ad nej hroacleros
1 loclu fea t 1 hes made just before deth

(1} Howerer e recognized the dignostie Inmt uions of this method of ~tudy
(2} The techmque of seriad renal biopsics has offerd us « unique opportumity to
stuly direetly the naturc and extent of lesons ffieting the kadney  and to
compire aned redate the pathology to the findings on uninalvas and to ronad
funetion asscscdk at the tinc of hiopsy  These inturredationships will be dis
cussed prmandy from the point of vicw of the ~titus of the urine and of renal
function
1 Vuroscope urnalysts

(1) Normal urinalysis—

From Table \II 1t wall be noted that the microscopie analy a2 of the urin s
sedimint was normal 19 tunes In tnelte mstances the hidneve were histoleg
102l normd and m ~ven there was mild fupus nephnitis (glomcrulitisy In
50 patints (%6 111 unnibyas and the renal Instolozy were normal at the
e of b st studn uibec quentty borh dovdoped mombranous glomernio
Bphrty and leucoes tes and moderate numbcrs of ¢ists were found m thar
urme Four patints (%12 18 19 211 had glomerulitts when fimt studicdd but
B0 abnormalits was found on microscopte urm dyss When studred Ditcr threc
of these patients hul dovddoped glomcruloneplintis and the urtnalyers had b
o abinormal an all four

(2) Abnormal wrmalysis—

€7 43 oec w1ons the unnafyais was abnormnf (Table NI In nme cxum
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nations there was a <light exeess of leucocy tes of erythrocytes or of both n
the urine but not more than oceasional hyaline or granular casts were found
The hrdneys of three of these patients were normal but when one (¥11) sub
sequently developed 4 local wnd generalized membranous glomeruloncphritis
the urmaly <1< had beecome abnormal One patient in this group (¥13) had four
biopsics there was only < <light chinge i the renal leston wlich progres od
from glomerulitts to mild glomerulonephritic but Icucocy tes and ery throeytes
were the onty abnormahity found on microscopic ex-umination of the urine

On 14 occastons 2« moderate number of easts w e« found on examination of
the urine All these urines contaned 5-15 leucocy tes, and fise had 3~12 eryth
rocy tes per lugh power field Onc of t! ese patients (#3) 1 ad had acute pyehtrs
and another (%10) had bemgn nephrosclero 1~ nerther hid lupus nephnitis In
tro (X12 14) membranous and proliferative glomerulitis was found on cach
of two exammations In one examunation (#26) subacute glomerulonephntis
was found membranous or proliferative ind membranous glomerulonephnitis
was diagno ed 1n the other seven bopsies

On twenty occasions i cleven patients large numbers of casts were found
in the urinary cediment All these patients had lupus glomerulonephritts mem
branous 1n five membranous and prohferatiie i two subicute m ux and
chronie glomerulonephritis m <even Nine of the eleyven patients Lad nephrottc
or pesudo nephrotic sy ndrome due to Jupus nephritis All had exeess numbers of
erthyrocytes in the urinary <ed t and on mne oceasions there were 40 or
more crs throcy tes per ngh power fidld There were less than 5 leucocs tes per
high power field 1n <1x cases o-151n ten cases and more tl an To leucocy tes per
Ingh power field in four cases Hyaline and granular easts were ¢ich found on
nmeteen oceastons cellular easts (leucocy te or epithehal) on thirteen crythro
cy te casts on four oecasions and fatty casts or oval fat bodies on fourteen oo
casions Fatty casts ind oval fat bodis were found on thirteen out of sesenteen
c\aminations n patients w ho hid nephrotic and pseudonephrotic svndrome and
1n one paticnt (%33} who had chrome lupus glomerulonephritis

On 21 oceasions an mereased number of leteoey tes was found 1n unnes which
contamcd no casts or 4 moderate number of easts In manvy of these urines the
Jeucoey tes were elumped nd 1n a few, leucocy te casts were found Tius finding
was remmscent of the urine i pyelonephnitis and n patients with elumps of
leucoey tes in the urine the diagnosis of lupus nephritis must be constdered (78)
Orgamsms were cultured from the urine of many of theee pattents but {rom
one biopy specimen only In only one patrent (¥3) was there clmeal or histo
logie evidence of pyelitis or pyclonephratis Others des cloped cvidence of miec
t10n Iater in the course of their disease when their hidney s were scverely miolt ed
by lupus nephritrs

As we are dealing nith @ single disease we ean compare the relationslip of
abnormalities m the urinary scdiment to the degree of istologic changes the
hidney From a study of Table AIT 1t 1s elear that urinalys:s 1s of 1aluc 1n as1
sosang the extent of the renal inyolvement m lupus nephritis In the fifteen’

Twa other patients 1ad no evilence of lupus nepl nitis One (¥3) Jailal attacks of

13eliis the other (¥10) had nephrosclerois Tlese cases are exelled from this analy<s
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mstanecs with norinal kidney s miero copie (ranmnatien of the urine was normal
mtnelve and i three there wasonly a<hght inerease of lcucoey tes ery throes tes
or both Fifteen easts were diagnosed bistolomieally as muld fupus nephntis
{glomerulitts) Urimnaly s was norma} in scven there were shght abnormabities
but no ¢1+ts 1 four and there were 2 motlcrate puniber of c1¢ts m four cases
Thus 1n most e1=e~ with ren1! mvolyement eonfincd to the glomerult there were
1o ca ts 1 the urine and 1 none of these etses was there a Jarge number of
ensts

In 30 nstanees biopsy scetions were mterpreted as conststent wath lupus glo
merulonephritis In all but two mstinees ¢ wst= were found i the urine and were
present 1n large numbers in thenty The pre cnee of many casts 1 the unne was
addimte indication of glomerulonephritie—tlint 14 o structuril damage to hoth
glomeruli and tubules

B Protemnuria

The amount of protean n the urine w & m 1sured eitha ~aniquantitatinels
(0to 44} on in crrdy mormng ~pecnnen of urind or quantitatindds on 4 24 hour
urine speeimen Histologie obsersations on the prescnce ot absaee of pratan
accous matersal m Bowmun < spaces ind tubules were made an il tases and
these are cummiarized 1o Table NIIT In thirts apbt mstanecs the patient bad
protanuna at the ttme of the biopsy  Protam iecous material was ebaned m
the tubules of cleven m Bowmins paces only m one ¢ et and 1n Bonmns
spaces and tubules of the remuning twents wn In mnctecn anstiees the pa-
tient did not h s e protanuria when the hiopsy was done Protan weeous miterr
was found m Bowman « spices and tubulcs 1o ten ind i the tibules onlv an
st Protaan e not found m ather Bowman s spices o1 tubnles m only three
Patients The prosunce of protemn wccous m ate ralin Bowm in ~ sprees snd tubules
of patents who hive no measurable protomurny constitates addition 1 «videne
for the view tht protemn 1< normally filtcred by the tlomerutus nd reibsorbed
by the tubules 2 135)

Protemuria 15\ comnion finding 1n thost conditions m winel the glomerul v
basement mewbrane 15 thiekencd Tor this ra1son an nilvsis was made not
only of the total glomerular dumigc but il o of the chinges in cellutanty of
the glome rufus and 10 the thichness of sts biscnent membrine The rod ionship
Letween on the one hand protenurny vpre sud quintitativeds or scmiq wnty
tatnedy and on the other hand Rudnes damge glomerulir damage by per-

TABIL \ITT
1elation of protesnuria to the presen ¢ of protenaces aw st ol in B owr an

_ apace andan renal t 2 idar {inins tn 8% 1y pry xpeamens
lI;;«-Ir an Roth l‘ Tabula l\li- N
v pura eThan ¢ 'mte n sn Tabuler 1o B wman » & wee
Frote e | ot Tupular © Bowmanspa e PR O Tubatar Tout
Lum na nE Lum na
Preent | 2 1 1 o 3

et 10 0 6 3 is
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I'1c 27 The relatronship between the degree of protemnurn and the degree of (a) total
ludney damage (b) glomerular basement membrane thicken ng (c) hyperceliulinty of the
glomerulus and (d) tubular dmage in patients 11l with STL who were studied by renal
biopsy The amount of protem in the urine 13 expreseed exther 1n plus unts or m grams per
24 Jowrs Note that theic 15 good correlat on between the amount of prote n m the urne
and total hidney damage thichening of the glomerular basement membrane and tubular
damage There 15 poor cosrelation betswween the amount of protemn i the unine and glomerulr
hypereellul nty
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cellulanity of the glomerulus, th ofitst \i and tubular
chnngcs, 18 shown 1n Fxg\ue 27 Study of the charts mdicates that there was no

tion between hypercell of the glomerulus ard proternuna There
was good correlation between the total hidney damage, glomerular damage or
tubular damage and the amount of protein 1n the urine And there was obvious
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correlation betw cen the changes mn the glomerular basement membrane and the
quantity of protein in the urme

C Tests of renal function

In thewr study of hypertensive pitients before and after sympathectomy
Thlbott and Ins colleagucs first demonstrated the 1 alue of study ing the relation-
slup between renal function and renal structure m the Ining patient Thew
studics were made using renal tissue remon ed at operation (281} The advent of
a techmque for percutancous biop~y of the kidney has immeasurably widened
the <cope of such studie~

Our patients hiave been studied over periods of time up to two years Studies
of renal function were made just before each biopsy was tihen and, m those
who dicd within 1 fon wechs of death Fiequently studies were aleo made ot
varying interyals between biopsies During the two years of tle study sernal
changes n the chinreal and Jaboratory data were observed and eompared with
the histology on five and four occasions mn cases 23 and 13 respeetively, on
three occnsions in cases K6 7, 11 12 22 29 and 31, and on two occisions
m twelve other ¢1ves Examples of these changes s obsetved sermlly are given
m Figures 7 and 10

The methods used for the renal function studies and for the e quantitatine
asse sment of histologie changes are de eribed m Section ¥ For cach biopsy
the approprrate function was compared with the degree of overall hidney
dumage with the degree of glamerular damage, and w1th that of tubular damage
Degrees of structural change were plotted on the ordinates of the graphs the
function test on the ab cresac

(1) Bwchemstry of the blood—

The blood creatinine level was measured on 58 occasions at the time of the
renal biopsy (Fig 28) It was 14 mg/100 ml or less 1n all sivteen eases with
normnl 11dneys 1 sinteen of the seventeen eases in which hidney damage was
estimated as 14+ and m scven of the ten cases 1n which the damage nas 2+ In

sore - . - L4 oo .
o e
3 '
8
E
5
3
. -
g
H '
M l
.
N
T T T T T 1
3 4 5 6 7 »»

Blood creatimine (Mg /100 mi )
Fic 28 The relationship between the blood creatimne levels an 1 the degree of Radney
damage 1 patients 11l mth SLE who were studied by renal biopsy (zce text)
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Fic 23 Tie celattonshup bets en the Hond urea nstrog a1 1 sels it the degrre of b fnes
bimige im patients i with SLE wlowire stuind by pnid Yo (o testd

twotlelovad was 16 and 17 mg 100 ml aned an the third (%23 topy $1)
the ercatiamne lovd ws 26 my 200 nl desmte the fret that the brtofome
change was not gro~s “he was I with the nepbrotze ~adromt and therd was
condidur bl o of the mterstitedd tene of the adney Moderat Jovation
of { e blood ercattune leveds b ts heen abserved m other pitients nith mphrotic
S ndrome—uhatever the onderbong patholony In these pattents whin the
edum of the sterstitial tssae his deereased after dmrcas the erctinne hoels
Bave fallen tow irds nerm 1] The et atmine deved wgs Joss than ¥4 m,, 100 mi
n three of Uy eases 1 which thord wa 3+ renal danwgy and betwern 14
and 20mz 100 ml tn the rauunag troe Te s greater than 30 myg 100 ml
mallmne cases with 4+ renal d e Thus the blood ari stimane foved sonuned
within nom 1l Jimts until the hidneys wore sovereds dunged nd 3 raed
ercatiun level reflected anly =overe degrees of hutney dimige

The Llood urea mtrogen w o ey ured on b e mons (kg 29 The o
of the BUN was 14 g 100 mlor bes tn fifteen of the ~inten ¢ s~cs with normal
Mincgs moten of soventeen enseson whom the mnab danisc s moded at
I+ an four of eluven eases wath 24 sensl structural ditiege and m one e e
with 34 dam,e The ferc] was betwoen 13 aod 30 my, 100 mioan one eise
®ith normal kulneys 10 seven with 1+ tructural change n five with 2+
dunige ind n five with more scieee ch wges BUN Joveds of more than 30
mZZ00 wl were ensountered twaee 1 ptients with 2+ dimagt and an msven
€1 wwhere the bevson w s more ady meed

The bload now proten matrogen W w tue tured on 63 ore ssions 1F12 301 The
fevel of the NPN was 33 mg 100w or loev m hftein of the enten esses
Tith noraat Ladncys s only vight of the foaetcen e m whom the reaal
g was it at 1+ and an wen of Bfteen easesm whumot wos 24+
Intnelie cases with 14 or 2+ renad damge the NPN lodd s i the taage
30 mz 100wl 1n tao 1t was 6 mg 100 m! In onlt ino of the apbtian
mtunecain which the rand pithology was 3+ or $4 Was the NPN s than
35 m,2/100 1l

Thiwd n the hadney s e re Wstologie ity parmal the Jovdd of summ ereatioang
W wutlan sormal bt an all vises and e loveds of BUN and NPN 1l
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Non Protein Nitrogen {mg /100 m1)
T16 30 The iclationshup between the blood non protemn mitrogen Jevels and the degree
of ldney damage m patients il wath SLE who were studied by renal biopsy (see text)

but one instance With shght to moderate structural damage (1+ to 2+) the
levels of BUN and NPN were rassed shghtly abote the norinal of 14 mg/100 ml
and 35 mg/100 ml respectin cly 1n 43¢ and 4195 of eases, and were considerably
above normal values m 75 of cases By contrast the level of crcatinmne was
raised shightly above the normal of 14 mg/100 ml in only 115 of cases with
slight to moderate structural damage, and was conssderably elevated in 4%
Thus with shght to moderate structural damage the BUN and NPN were per-
haps more sensitiye windieators of the change 1n renal function than was the
ereatinine, on the other hand both BUN and NPN are subject to greater vana-
tion as a result of extrarenal factors such as dehydration and vamations m the
protemn mtake When the renal damage was more advanced (3+ to 4+4) httle
difference w 2s obscryed m the proportion of eases with elevated blood ereatinine,
BUN or NPN levels

As was espected the Jesels of urea mitrogen, non-protan nitrogen, and of
ercatinine in the blood did not reflcet aceurately the degree of underfying renl
structural damage glomerular, tubular or both They were raised only when
the damage was severe, and were not sensitis e indiees of lows of renal function

(2) Specarfic tests of renal function—

Specific gramty concentration tests were done within a few duys of the renal
biopsy on 43 occasions The results are shown mn Figure 31 In general as the
renal damage became more severe, the concentrating powcr of the hidney de-
creased, and this was found to be equally true when relationships sith glo-
merular damage or tubular damage were assessed jndependently The figure
1022 was taken as the lower hmit of the concentriting power of the normal
ladney The concentrating power was 1022 or greater in mnc of twelve eases
with normal hidney s, 1n taclve of fourteen eases with 1+ kadncy damage, and
m four of seven cases with 2+ damage It was 1020 i three eascs wath normal
kidney s and 1n tw o with 1+ damage, and 1 018 to 1 0201n three 1th 24 damage
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b 31 Tle relition hip between tle maxmum urinary &7 1 grauts and the  grec
of LiInev himage i patienteall with ST'F who were stuhed by renal Fiog 3 (eace texr)

In all ten eases 1n whom there wis 3+ to 44 dumige the mavimum  peefie
gravity of the urine was Ie < than 1020 andat w1012 or Ic  1n five of the
1% eases with 44 damage

Urea clearances were made 1 ol m tances (Fig 32) nd the re ult< were
expressd s pereentage of average porndd rend function 1 ANRF) The
norma! elearance was \eumid to be 70 ¢ or more From Figure 32t 1< seen
that thare was o ¢lo e correl ttion between the urcy ddowrinee and the degrie
of renad gt Valnes of 70 e or gre ater s ¢ found m aghteen instances with
rormal hidneys or I+ damige m two with 2+ daimuge nd mnon wlre the
duage was more severe Values of 507 0 70 ANRE ware found m two in
Manceswithnormal kadney « meight wath 1+ dam e mthrecwath 2+ dan e
anin one with 4 more adsanced ksion Vilws lo~ than K8 were not found
until there w18 24 damage (five ocetans) and were ol ey «d 10 tuelve of the
thirteen eases wath more ady anecd Ie 10ns Thus the urca cloarance test pave
a furly accurate («timate of the digree of overilt dumngs to the kidney s
® ol Distologseally Symilar results were obt uped when glomomhir damage
and tutnbar damage were ¢ od mdependentdy
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PSP (% excreton in 15 m nutes)
Tra 83 The relationship between the amount of phenolsulphonphthalemn cxereted
fifteen mnutes nd the degree of hidney damage 1 patients 11l with SLE who were studied
by renal biopsy (scc text)

The excretion of phenolsulphonphthalein was measured fiftcen minutes after
mtravenous injectron The results of 59 studies are set out 1n Figure 33 Twenty-
five per cent or more was exereted 1n 26 of 34 cases with normal hidneys or
1+ damage, mn three of eleven with 2+ dimage, m three of seven where the
damage was 3+, and m none where 1t was 4+ It was between 15% and 25%
m fourteen of the remaning scyentecn m whom renal damage was 1+ to 3+
In all seven eaces with 44 damage the everction of PSP was less than 15% m
15 mmutes and 1n six was below 8% Thus the 15 minute cxeretion of PSP gwe
an accurate estimate of the degree of renal damage

Conclusion In Table NIV the renal damage, estimated histologically, has
been compared with the results of the speafie grasity concentratton, urea

TABLE \IV
The relationship betucen the degree of histologre damage and the
number of abnormaltzes found when patents with SLF were
studted by means of three sumple tests of venal function

Ote of Three Tests Abnotmal [Ty of Three Tests Abnormal
b
Remal | Muber All Three v s :: 3;;:",
amage | of Cases® [ yoowny | s rea | Sp gr norms!
omal | Yeea | 528" | psp | Total dar | cnc | Toul
0 14 8 2 2 1 5 1 0 1 0
+ 13 5 3 1 2 6 1 0 1 1
++ 9 0 2 0 2 4 1 1 2 3
+++ 6 0 0 ¢ [ ¢ 1 2 3 3
++++ 6 0 o 0 0 0 0 0 0 6

* Only cases 1n which all three tests were made are included in this table
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clearance, and phenosulphonphthaten exerction tests It cin be ween th it wlen
tle hidncys were normal hidtologieally, all three tests of renal function were
normal 1 exght of the fourteen examinations that one test only was almormal
on five oceaston= and that both the ure 1 elcwrance and PP cxerction were low
on one occaston It should be umphasized that although test« of function were
abnormal 1n «1¢ mmstanees the degree of diminutton tn function w1s <b ht In
c1ces with minnnal lnstologie ehanges m the hadney (149 all three to ts of
function nere noral m fite of the thirtcon «xannnstrons nd 2l three were
abnormal m onlv one Agun the degree of dininution of function w s <hght
m respeet of eacl test

With 4 moderate degree of hidnev dimige (2+3 there % 1s no st inee 1n
whucl all three tests were normal One was abnorm d on jour arcwions two
were abnormal on two oec 1ttons md all three were bnoroal thra times Of
the sinan tanecs in whaeh the hidncy damge wis ¢ tnated as 3+ tono toty
wire abnormat on three oce istons wnd thred tests were abnarmii on the other
three Wath the most sevcre dumage (44 1l thred tests werd shnormal en all
<1\ orcasions

Tt has been shown above that the spuesti 41 1818y concontr ston urc v elear-
ane, and PSP tests cach rufleeted the underhomg deoree ot hilnay damoge
Mavertheless for each test there 1s a eonstlirible bicloan md (ypermental
vamation Erom Table NIV it as abaery dtht sy one of those three tosts mas
to abnormal when the hdnovs were Tnstoloate ally notmal but that the degree
of abnormality w s slight In as ¢ <ing the ko ree o1 heney dhimage at s also
Fen thit no simgle test s supurior to the ath cr two But 4 combinatran of alt
three tests gave an eveellent overall smprissicn of e underhvng daunie—a
better wsses ment, 0 fact thn when any one of the tots was usad alone When
the funetional unpurment w1 cstrmat d v ¢sos ment ot Al theec sample
teste tahan together an weeurate mmpresson ot 1l L or « of bt tologe dimage
was obtainod

M1 THF CHINICOPATHOLOGIC FEATURDS OF TUPUS NFTHRITIS
1 THE INGIDENME OF LUPUS NEERRILS IN DATIFNTS
WITH CHRNICALLY DIACNOSED ~Lb

The entcry usad by different mvetisstors far the as cswment of renal an
Volvement 10 SIT arc so v irnble that 1t i~ dafheult to eampire one study wath
another Many reports arc bised on bnor il unnary finding: and ainterpretas
tion of therr data must depend on whether the protanurn sn b evhndur s were
Prrmanent or whither they appe ired t1in 1torily duning exaeerbtions of ST E.
Thi« consider tion apphes to th scrses reported by Jessir Tamont-Haners
anlRagin (127) These wthor< found al noral unnany sediment<an 617 of
D ar series of 44 cases and 1 56 ¢ of e 279 cams reswned 1y than Mont-
gomery more aceuratdly dingnosed romal imvohment by the presoned of per-
neter -
rhnt
Tte . -
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1938 and 1947 (191) Using these criteria 64 of the second series had et 1denee
of renal mvolvement but only 13% of the first serses It 1s difficult to account
for this discrepancy It will be noted that the sceond series antedates the usg
of cortisone and corticotrophin therapy Thus inereased longevity as a resul
of successful sterord therapy cannot explamn the mereased merdence of lupu
nephntis from 1938 to 1947 These patients may have lived longer because of
treatment with transfustons blood plasma, sulforamides and pemeihn Ir
Harvey s series only 26 per cent of 138 patients had no signs of renal imsolve
ment Thus there was some cvidenee of affeetion of the hidney 1n 74 of Ius
patients

The 33 patients reported here have not been follawed for as long a time as
those obsersed by Montgomery (190 191), Jessar (127) or Harvey (110)
Despite this 24 of 33 patients had renal imolvement on histologic evedence
(1e 73%) Using the criterin of Montgomery, 21 patients have had perststent
protemuria or cylindunia due to lupus nephntis (1e 64%) 1n one additional
ease (¥10) persistent proteinuria and ¢jlinduna were the result of benign
nephrosclerosis

As our clnteal mterests have covered the field of diceqses of the hidney a3
well s that of SLE we considered 1t possible that our selection of eases may
have been iased 1n fator of cases of SLE with renal mvolvement However 1t
will be observed that the incidence of renal ixvolement 1n our patients was
sumiar to that m other Iarge <eries mn wiich this bias did not exist Harvey
and his colleagues (110) have also observed that structural damage to the hid
ney by SIE 1s more common than urmary findings and tests of renal function
would have led them to beheve

The assessment of renal myolsement from post mortem material has been
subjeet to considerable error for there are few studies in which the partreular
ortentation of the authors has not play ed a part i the selection of their matenial
Ten of our patients died and post mortem cxamnations were made on the kid
neys of nine All had a glomerulonephritis These results are comparable with
others For example Mook and his colleagues (193) examined the kidneys of
9 pattents who died with SLE and found evidence of hidney involvement 1
all Baehr (9) found glomerular lesions 1n 78% of 23 post mortem exrminations
and Harvey (110) found <ome degree of mnvolvement of the hidncys by STD
m 897 of 38 cascs

Ve may therefore conclude that the kidney 1s myolied by SLE m a high
proportion of patients on chinieal grounds nbout two thirds to three quarters of
patients with SLE hvve lupus nephritis and on pathologic grounds an even
higher proportion show evidence of hidney 1ol ement

2 THE TIME OF O\SET OF LLPLS \EPHRITIS

The time of appearance of the first significant symptom has been tahen as
the tiume of onset of the disease In «ome cases n <ingle sign or symptom (e
Raynaud s phenomenon pols arthralger biologie false positni e test for sy philis}
occupted the stage for = long pertod of time and the duration of the disease
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was interpreted 1n this hight In four patients (¥24, 27, 30, 32) edema was the
presenting symptom and made 1ts appearance at the time of or shortly after
the on<ct of other symptoms of SLE seven other patients (%22, 23, 25, 28,
29, 31, 33) presented to us with renal symptoms However, all of theee patients
had had other symptoms or signs of SLE for from two to ten or more years

Wlien first seen, all of these elexen patients had <evere lupus nephritis (glomeru

Jonephntis)

By contrast, in eleven patients renal involvement was mittally diccovered
by urinalysis, by tests of renal function or by renal biopsy (%12-21 and %26)
All had come to hosprtal primanh because of non renal mamfestatrons of SLE
Only one of these patients had severe lupus nephritis when first studied (#26),
and she died a few months later Symptoms of SLE had been manifest for periods
of from three months to eleven jears in this group of patients Eleven patients
(¥1-11) had na evidence of renal aflcetion by SLE after periods of time which
corered from 11 months to 9% years Two of these patrents (X6 11) <ub-
sequently descloped Tupus nephritis 17 months after the onsct of their disease
We agree, therefore with Hamburger and his colleagues (107) that the time of
appearance of renal affection by SLE 1s vanable the hidney may become in-
volved at the onset of the disei~t or at any trme thereafter until just before
death

3 THE CLINICAL PRATURES OF TUFUS NEPHRITIS

Mild lupus nephnitis Ten patients had muld lupus nephnitis when fiest seen
The glomeruli were affeetcd but there w 1% no significsnt involicment of the
tubules In none of thes patunts were remal mimifestations 4 prominent
feature of the chimel pieture In three no abnormilities were found m the
urine, two cxereted eveess amounts of protan but ne cctls or formed elements
tno had a ehight cxecss nmher of erythroevtes two cxercted exeess protein
red and white cells and 0 only one patint werc there casts in the unine in
addition to protemn and cclis There nas a yery shght inerc ive of the blood NPN
i two and 1 shght deerc s 1 renal funetion an onc Fhreo bad porsistenthy
clevated blood pressures Intwo by pertension appeared only durmg evaeerba
tions of SLIZ Thus n the carly stages of rentl involiement there was ittle to
be found on climeal and 11bor itory ex imin ation

Etght of thee 10 patte nts with mild lupus ncphritis b ive been studied senally
B renal biopsy and four have devloped Gvidence—both chnteat an | patho
fogie—of progre ~x10n of thar renid loston Nond fiss vet died In none of these
aght patints his there been any defimte rdd wonsdip ixtsecn the frequenes
anl seventy of the cxaccrbations of ST and the progres son of thur renal
les1ona

Severe lupus nephritts Twelrd pataents bl scvere g nepheitis nhen fint
«etn and thetr hdnes Jestons wurt efassified nw glomerulonet hinti< By contra t
with the ten patientz wath ol lapus neg hrtis rend mwamfotations were s
Trominent feature of the clinte af picture and in <ome ¢ e they were the dom-
nnt foature Nine of the patunts bal nephrotee edona
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In all twelse patients defimte abnormnlities were found v hen the unne was
first examined Protemnuria was found 1 all, eleven had erythrocy tes n the
urinary sedunent and these were present m large numbers i four, Ieucocy tes
were <cen 1n the sediment of all but two and large numbers of easts were al o
observed m the urine of all patients Nine had azotera and m two the NPN
was at the upper hmit of normal Renal function was deereased 1 mine and at
the lower lumt of normal 1n three Eight of these patients hasve dhed, seven of
them n uremia The disease 1s progressing rapidly 1 two and more slosly m
the other tno Five patients in this group had hypertenston, but in two 1t de
veloped only within three months of death

Chronic lupus glomerulonephnitts Tlos has been an uncommon patholome
finding The lesions m thice (¥23 29 31)—diagnosed histologically as sub
acute glomerulonephritis when first scen—progres<ed to chronic glomerulone
phritis and contraction of the kidnev In addition to these three patient X33
haq chronie glomerylonepl nitis when first studied The elinical course of t ese
four patients progres~cd more <lonly than that of those who died 1n the sub
acute stage of glomerulonepl rits

The blood pressure wa» permanently elevated above 150/90 mm Hg m seven
patients One (10} « woman of 62 had nephroselerosis but no evidence of
lupus nephnitis Case %16 111 with glomeruhtis was the only patient wath mild
lupus nephritts who had an elevated blood pressure This may have been due
to comeident essential hypertension Another (%29) has had 4 blood pressure
of 160 90 mm Hg for tbout two years In the other four patients the blood
pressure was raised for from two to twelve months before death 1n renal fatlure
Excluding the patient with nephro elerous the blood pressure was clesated m
< (1e 18) Thisinaidenceis shghtly higher than that 1eported by others (110
127) Hypertension w1s 1s ocrated with adsanced renal disease in four of the
sie pateents and nith moderately advanced renal dicease i one On the other
hand the blood pressure % as normal in four patients who died 1 urenmt These
obsery ations are stmlar to those of Harvey et al (110)

4 NEPHROTIC AND PSELDO NEPHROTIC $3\DROME

By the nephrotic syndrome we mean that climeal state—regrdless of its
cause— Iuch 15 ¢harctenzed by edema massie protemuri by poslbumine
mta and hypercholesterolemia The urmary scdiment contauns granular and
hyaling easts and if they are carefully sought fatty casts and doubly refractite
bodies are almost 1ns ar1ably found Allen (4) whose definstron of nephrotic <in
drome 15 essentially smular to ours states It 1s well known thatin = ngt
pereentage of cases of d sted lupus ery thema with clinteally =g
mficant renal 103 ol ement (approximately 33¢%) nephrotic <t ndrome dey clops
Many authors hate ndeed mentioned the occurrence of nephrosis 1 SLE
but the blood cholesterol salues are often laching m their reports and fev‘;
have published all t] e e« ential data on therr patients We have been able to !i;l
but seven reports of cases of SLE mm which all the above climeal cntnnﬂoi \;
nephrotic <3 ndrome are fulfilled The first 15 the ease of Brenner Teff an




LUPLS \EPIRITI> 10t

Hochstein (35) reported m 1948 Two years later four cases were reported by
Daugherty and Baggenstoss (63}, another by Hamburger and his colleagues
(107), and 1 1903 Dubois reported a <cventh (case #7) (66) In reports of
several large <eries of patients we have buen unable to find cases of the nephrotic
sypdrome with SLE Jesear, Lamont Havers, and Ragan (127) reviewed 279
publzched cascs of SLE and added 44 of their own Although a number of these
patients had proteinuria, hypoalbuminemia arnd edems there ts no mention
whether or not these findmgs were present in combination nor 1s there any
reference to the levels of serum cholesterol In an extensive review of the litera
ture on SLE Ros< and Wells (248) do not mention tl e nephrotic syndrome
and hushmiruk (160) likew: ¢ did not ob etve 1t n hus <eries of 75 cases of
lupus erythematosus Of the 138 caves of SLE recently reported by Harvey
and his colleagues (110} onlv one {ease #39) mtv have had the nephrotic »yn
drome and 1n tlns patient the cholesterel leve] was not recorded

“Much to our surpn e seven of the 33 patients n our chmeal study mamfested
all the entena of the nephrotic ~yndrome at ~eme time duning the period of
studv W e have used ser1al renal biopsy as 2 tool m the <tudv of the nephrotic
syndrome (134 203) aswell as 1n the study of the kidney affection 1n SLE This
very fact may explatn the larpe proportion of < ases with neplirotie <3 ndrome m
our serice An alternatrve explanation 1~ more hkely \lost reports ot luige serles
of cascs of SLE with nephrttis have heen made hy retrospective studies of post
mortem materzal and ho pital records which mav hive been meomplete W hen
we analyzud the avarlable data on patient~ with SI E who dicd in our hospitals
prior to 19,2 ne found that for our purpe-es adequate (lmical and biochemeal
observation~ had not been recorded durmg the coursc of the patient s 1llness
There were several sueh eases nhich might have been diagnosed SLE with the
nephrotic <yndrome  but m only one of tham (G B} were the data adequate
to diagnose neplirotic syndrome 1n retrospeet

In thrce of 33 patients 1 our chinieal study all the criteria of the nephrotic
syndrome were fulfilled sate that the serum cholesterol level was lov or wathm
the normal range (Table VI) Thesc three patients were all acutely 31l and m
all three the clinieat course was one of rapid progress to death all threc died
within five months of the onset of cdema Beeause these patients were stmlr
chnteally we eomed the terms preudo nephrotie (202} to describe the syn-
drome Since thesc obsersations werw made we have found 4 fourth ¢se 1n our
Post mortem series {1/ 0 )} who aleo had the pscudo nephrotic <yndrome she
did wathan one month of the onset of edema

Shearn and Prrofshy (259) culled attention to a climucal varimt of the ne
phrotic syndrome  which oceurred n patients 1l with SLE Three of therr four
patients had cholesterol levels wathn the normal range and a fourth patient
had anm
Sacks dise
had the fo
w35 125 mg/100 ml, she died six months later

121940 keil (139) hiad written  Extreme hypercholesterolema I have but



100 MUENRCKE KARI PIRANI AND POLLAK

In all twelve patients definmite abnormalities were found wlhen the urie was
first examined Proteinuria was found m all eleven had crythroey tes m the
arinary sediment and these were present in large numbers mn four leucocytes
were scen m the scdiment of 41l but two and large numbers of easts were 1l o
observed in the urine of all patients Nine had azotemia and in tno the NPN
was 4t the upper limit of rormal Renal function was decreased mn nine and at
the lower limit of normal in three Eight of these patients have died <cven of
them 1n uremia The disease 15 progressing rapidly m two and more <losly m
the other tno Five patients in this group had hypertension but 1n two 1t de
veloped only within three months of death

Chrome lup is glomerulonephnitis This has been an uncommon pathologic
finding The lesions m three (¥23 29 31)—diagnosed 1 stologically as sub
acute glomerulonephritss when first scen—progressed to chrome glomerulone
phnitis and contraction of the hadney In addition to these three patient $33
I d chromge glomerulonephrifts when first studied The ehinieal course of tf cse
four pitients progressed more <lowly than that of those who dted mn the sub
acute stage of glomerulonephntis

The blood presst re was permanently elevated above 150/90 mm Hg i seven
patients One (¥10) a woman of 62 had nephroselerosis but no evidence of
lupus nepl nntie Case ¥16 11l with glomeruhtis was the only patient with mild
lupus nepl nitis who had an elevated blood pressure Tlhis may I 2ve been due
to comncrdent essential by pertension Another (%29) has had a bloo1 pressure
of 160 90 mm Hg for about two years In the other four patients tic blood
pressure W as rased for from two ta twelve months before death m renal fatlure
Excluding the patient with nephrosclerosss the blood pressure was eles ated m
sn (1¢ 18<%) Thisincidence s shightly higher than that reported 1y others (110
127) Hipertension was associnted with advanced renal disease m four of the
s1x patients and with mederately adsanced renal disease 1n one On the other
Iand the I Jood pressure % s normal in four pitients vl o died 1 uremia These
observations are sumilar to those of Harvey et af (110)

4 NEPIROTIC AND P~ELDO \CPHROTIC S1ADROVE

By the nephrotie syndrome we mean that chmeal state—regardle » of its
e1u e—whiel 1s characterized by edema massne protemnuria b poall umne
it and Iy percholesterolema The urinary sediment contains granular and
hyaline casts and if ] ey are earcfully sought fatty casts and doubly refractile
bodics are almost ins anably found Allen (4) whose defimtion of nepl robie syn
drome 15 escentially simular to ours states It 13 well known tlat 1m 2 Igh
pereentage of cases of d ted lupus er) ther with clinieally «ig
nificant renal int olvement (approvimately 33°) nephrotic svndrome develops
Many a 1thors have indeed mentioned the occutrence of nephrosis in STE
but tle blood cholesterol values are often lackmng m themr reports and fes
have published all the essential data on their patients ¥ ¢ haye been able to find
but seven reports of cases of SLE 1 which all the above chinieal entersn of tl;
nephrotic syndrome are fulfilled The first 1o the case of Brenner Leff an
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Hochstern (35) reported m 1948 Two years later four cases were reported by
Daughertv and Baggensto s (63) another by Hamburger and his colleagues
{107), and 1 1953 Dubois reported & seventh (case %7) (66) In reports of
several large <erics of patzents we hav e been unable to find eases of the nephrotic
syndrome with SLE Jessar, Lamont Havers and Ragan (127) reviewed 279
published eases of SLE and added 44 of their own Although a number of these
patients had proteinuria, hypoalbumimemin and edema therc 1s no mention
whether or not these findings were present 1n combination nor 1s there any
reference to tl ¢ levels of serum el olesterol In an exten ne review of the htera
ture on SLE Ress and Wells (248) do not mention the nephrotic syndrome
and hushmrul (160) likewnise did not ebeerve 1t an his <erics of 7o caces of
lupus erythematosus Of the 138 cases of SLE recently reported by Harvey
and Ins eolleagues (110) only one (C1se %39) may hac had the nephrotic syn
drome and iz this patient the cholcsterol leve) mas not 1ecorded

Much to our surpn ¢ scven of the 33 paticnt= m owr clinzeal study mnifested
all the enitersa of the nepbrotie syndrome 1t some tmye darng the persod of
study We have used serial renal hiopss as 4 tool n the study of the nephrotic
syndrome (134 203) as well 15 m the study of the hidney affcetion m SI T This
very {act may evplam the lnrge j roportion of ca ¢ with nepluotie svndrome m
our #ries 4n alternative explan ition 1> morc likev Most rej ort= of larpe series
of ea ¢ of 81 I with nephratis hase been made by retrospective <tudics of post
mortem maten and hospital reeords which may have been incomplets W hen
we analyzed the available dat on patients with STE who die Lin our hospitals
prior $0 1902 w e found that for our purposes adequatc chmic U wnd biochemieal
obeervations lLind not been recorded during the cour e of the patient « 1llress
There were severn! uch eases »luch might have been diagno «d  SLE with the
nephrotic syndrome  but m only one of them (6 B ) ware t ¢ daty adequate
to diagnose nephrotic syndrome 1n 1ctro pect

In three of 33 patients 1 our chmical studs all the eriterna of the nephrotic
syndrome were fulfilled save that the serum cholesterol level u as low or within
the normal range (Table V11 Tl ¢se three patients were all aeutely 11l and m
all three the clinieal course was one of rapid progrest to death all three died
within five months of the onset of cdema Becau ¢ these paticnts were sumilar
cimenlly we comed the term pecudo mepl rotic 12021 to deseribe the syn
drome Since these ob crvations were made we hase found a fourth case m our
Post mortem series (M @) who also had the pseudo nephrotse <yndrome  <he
died w1tk in one month of the onset of edemn

Steam and Prrofsky (259) called attention to s ehimcal vanant of the ne-
phrotie syndrome  wluch occurred n patrents 1l wath SLE Three of their four
Patients hagd cholesterot lescls within the normal 11nge and a fourth patient
had anmt
Sacks dise
had the fe
®43 12> mg/100 ml she dicd six months later

In 1940 Kerl (139) had wntten  Extreme hy percholesterolemia I have but
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rarely obsersed m eascs of systemre lupus erythematosus In other imstances
the cholesterol value 1s normal or even dinumshed * The cxplanation of these
low <erum cholesterol levels 1s quite obscure As m other patients with SLE
the serum globuhn Jevel was rarsed and the thy mol turbidity test was abnormal
The cephalin flacculation and prothrombin times wcre normal The <erum cho
Lincsterase level was low (038 ApH umits/hour) in the one patient 1 whom
this observation was made Tlus contrasts with the abnormally high levels of
serum cholinesterase usually found m the nephrotic syndrome (295) Tn three
cases the Iner was examined post mortem and no histologic damage was ob
<erved It1s neiertheless possible that SLE could produce some hver damage
not detected histologieally or by the hmited tests of Iver function performed
m these patients Such undetected I er damage mught depress hepatic synthesis
of cholesterol but as Gould has pomted out the plasma cholesterol level falls
only with severe Iner msufliczency and cholesterol synthesis may he mereased
m the presence of shght hyer damage (100) Squire has noted that the more
severe degrees of hypercholesterolemia in the nephrotic sy ndrome were 1sso
crated with extremely low lcvels of serum albumn (271) No wignificant differ
ence ws noted between the serum albumm levels m the two groups of patients
with nephrotic or pseudo nephrotie syndrome

Careful analysis of the pathologe changes hetween the two groups revesled
that the proliferative and basement membrane changes were of sumlar degree
However hyahne thrombi wire loop lestons haryorrhevs  hematoxylmn’
bodies and fibrinoid degencration were obseryed more frequently and were more
severe m the pseudo nephrotie than in the neplrotie group of patieats This
morphologie differenee 1s surely the cxpression of o more acute and severe 10
volvement of the glomernh of the patients all with the pscudo nephrotic syn
drome

Cantarow and Trumper (44) state that 2 Jow plasing el olesterol level occurs
10 the terminal stages of 4 3 ety of diseases and that a fall from a previously
elevated or normal level 1s of serious prognostic sigmfieance particularly 1f
associated n1th imereacing mitrogen retention It must be emphaized that m the
pscudo nephrotic group the cholesterol levels were low ab wnbio Tlis low cho
lesterol devel with other features of the nephrotic syndrome 1 a patient 11 with
SIE has 1 our experience mphed a grave prognosis and rapid demi ¢

5 DISCLHSION OT' 1ATHOIOCY

In the previous section the hrstologic features and evolution of lupus nephritis
were <ct forth 1n detml It remains now to discuss the sigmificance of the lesions
thewr spesfierty and po sible pathogenests Lupus nephritis 1< ¢ disetse which
affeets predominantly the glomcrular eapllaries and their constituent clements
In the carlier and mtlder stages of the disease the morphologic abnormahis
arc confined to the glomerul, the tubules and nterstitial ti <ue are 1y olved Iater
1n the course of the disease However m a few cases which chmeally sre severe
at the outset the tubules and micrstittal tissue may be nrolied from the be
ginmng
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Clnreally lupus hephritis does not run a protracted chrome course This may
be due to one or more of the following reasons

1 The renal lestons progress more rapidly than those of most other renal
diseases

2 Exacerbations are more closcly spaced

3 Reversion to normal of glomerular lesions docs not oceur

4 Inmany m tances the systemie nature of SLE contributes to the death of
the patrcnt beforc the renal lesons I we evolied to a more chronic and less ac
tve form

Our studies indicate that the course and character of SLE wnd lupus neplintis
miy have changed during the pact several vears Tlere 1s no doubt that the
Iife span of the ¢ patients 1 as becn prolonged by ticatwent as a result renal
changcs tend to be more sexere and chrome and ke <peaific m character Cer
tam changes haye been produced 1n the hidney s of (xpernuental ummals by the
admun tration of cortivone (30 240 241 287 301) and it 1= possihle that treat
ment with corts one could produce stmiln changes in man However the lesions
‘ten m patients sath lupus nephntis treated with cartisone are vory different
from those scen 1n the esperimental ammals and m the pre umabls normal
kudneys of patients with rheumaterd arthrites treated for long periods of time
sith eortivone we have obscrved no abnormalitics (2300 Nevertheless it 3
concervable that cortisone might modify the course and ot aracter of previously
€ting renal lestons and this treatment mav 1ave been a factor in lowering
the snedence and deererang the sceenty of certam changes such as wire loop
lewons fibrinoid and  hematosy i hodies Unfortunately corticostrod ther
v does not prevent the progres 1on of the 1enal ¢ ca e

Our study again emphasizes the pleamorplic naturc of the 1enal lestons
SLE (3 19 151) Because they nre =0 plcomorphne 1t 15 nusteading to elrssify
Tupus nephritis as a sarcty of memhianous glomerulonephntis 3 41 Anar
Tegular loral thickening of the glomerular basement membran 1s the most con
Sistent Jeature (19 1510 and varying degrees of thickening ®cre tound n all
Sbeermens studied by us Netertheless proliferatve changes are commen 1 the
glomeruli and many other features are more ty preal of lupu~ nephntis than 1s
Huckenmg of the glomerular basement membr e

Many observers have stated that wire loop lestons are onc of the most
haractenistic fentures of lupus nephriis but they livse been noted m many
other renal diseases (3 151 231 232) W bhen they ocew only m loeal arcas at
the persphery of the glomerulus ond when they me associated with fibrmord
thanges wire loop lestons are more strongly suggestiie of lupus pephritis
Moreorer we wish to emphiaize that wire loop lesions are not observed in the
Cathest stages and may disippear m the most ady ineed stages of the discase
When warc loop~ are present they are not dingnostic of lupus nephntrs unless
8% oclated watl; gther features more <peetfic to this disease on the ather hand
tler ahsence docs not exclude the dagnosic

As reported by others fibrmoid ¢l anges were frequently observed i Inpus
nephntis They were not umsersally present and m most m~tances e-peaally
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1 the biopsy speeamens, they were of mild to mederate sev ety The relatine
scareity of <cverc fibrmord changes may be due to the fact that many biopaics
were studied e 1n early or mild stage of the dinense, and to the fact that most
speeimens were obtained during periods of relative clinieat remussion Fybrinod
changes were more common and more severe when renal inyolsement was well
estabiished elmically, or when the Diopsies had been tahen from patients with
acute e\acerbations of SLE The stuning propertics of fibrinoid suggested that st
15 closely related to but not identieal with fibrin (7, 108 296) With the methods
used m this study we could not deteet any differcnces between glomerular and
artertal fibrinord-—difterences wlich have been suggested by recent studses (32,
192) In a fow instances fibninoid was noted along 10 essentially normal glo
meruln basement membrine This strongly <uggests the posstbility that en-
culating protue mataral 15 deposited from the blood onto the membrane Itas
not clear s hether this deposition s 1elated to the quantitative and quitatne
changes i the serum proteins wiuch oceur m SLL

The occurrenee of local and foeal glomerular neerowis has been reported by
severalintestigators (19 151) Although Klempercr and his assoetates de erbed
this leston 1n detaul ats nmportance and frequent oecurrence were overloohed
until Smuth s reeent study (264), 1ts nature, howcver, 15 not well understood
Morphologically 1t 1s <umilar to the lesion of embolie glometulonephntis de
seibed by Lohlemn (172), and the possbility of an embolte etiology eannot be
celuded entrrely ¢ enan the absence of microorg wtsins in the blood and tissues
In none of the pitients studicd % 15 4 defimite diagnosts of Libman Sacks endo-
earditts made, moreover 1t 15 unhkely thit the firm, verrucous vegetatons of
Libman sacks endocarditis could be responable for embelic mamfestations®
Therefore 1t 15 probible that the glomerul ur neerotte lesion- are primarly the
result of local 1schenua from corleseence of eapllries, basement membrane
thichemng  fibrimotd changes and cndothchial cell prohifcration This lewton,
which 15 unusual w other renal diseases with glomerular elenma may be due
to several factors meluding the rapicity of development of the eapillary ob
structton and the local releasc of abnormal substanees peeultar to SLE (159)

Hematoxylin —or more accutately  hematovyplul’ (264) —bodies were

found relatrve]y mircquently n our mateisi] This was probably 4 reflcetion of
the lugh proportion of early lesions studied, and of the faet that only o limited
number of glomeruli was wvailble for study m each bropsy specimen Nonethe
Iess they were found 1n 4 few biopsy specumens i which the mmmediate ﬁ\nnm':
of the hving tissuc exeludes the po~sibility that the formation of hematoxylin
bodies results from agonal or postmortem changes Their common occurrence
1n areas where pyhao 15 karyorrheus and karvoly «is are scen points to their
probble onigan from nuclear matertd and to thor close relationship to the Hnr:

“It 15 of nterest that ex
m only one of the thirty ¢
of Gro » (103) who found
tion of Jessar (127) and Harsey (110) each of whom obsered this lesion 1 ap) rosimau
one third of 1] eir pitients This difference 1n 1ner lence 35 il cult to explun but the recent
experience of other pathologt ts hts becn smilir to ours (231 202)
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gravess cell phenomcnon (25, 104 109 1o 162) It 1s not eliwr why  hema-
toylim  bodies <hould be specifie for SLE Swe for two cises (228 306) one
of nhich might e had SLE, they have not been observed 1 any other renal
disca ¢ meluding those qs~oertted with necrotizmng lesions of the glomeruli

¢Hyahne * thrombs 1n the glomerular eapllaries e nually obscried in the
advanced and actrve <tages of lupu~ mephnitis but ale not pecuhar to lupus
nephnitis (128} They appear to conwst primarily of fibrin and plhtelcts The
mild to moderate bisoplulic snu ging whicls 15 observed 1 some in~tances may
be due to the presence of mitenal of nuelcir otiun nd daffcrentiyuon form
wtralummal ‘ hematovy hin ' bodres may be difficult 1 the ¢ cv v Hvahne’
thrombr must al o be differentiated from eccentize fibrinot I thickenin, - of the
capillary wall—the so cilled venueal e ynilantis (31 Thar patho.encss 13
obscure, we agree with Jones (128) thit alterations m the humy cells of the
capillanies and sloning down of the ewrrulation prot ibly pinv a role m ther
formatron

Clumping and proltfcr ttion of the endothedinl ceils ot the glomerular tuft 1s
common 1n lupus nephntis (19 272 274) 1 wdl 1~ mans ctha 1ol dis
cascs In lupus nephintis this cellular prolicr ition u walls +ff «t~ mall arets
zather than the wholc of the glomerular tutt il the d @ ¢ ot ulothelnl eell
proliferation 1s not comparable 1 severity to that wnmn s Iying of acute
glomerulonephritis Our findings suggest thit endoth lial ¢ 1 prohiaation fol-
lons the desclopment of changes m the giomaulu b1 auent monbrine By
contra t proliferation of epitheli] cells wnd the lonntion of Abrocpathehal
erescents 15 a late mamfestation of lupus ncphntis Thus m 1iost e e of lupus
nephnitis proliferative changes e found 1 tl ¢ glomernlt m ad htton to the
membranous changes

The Jack of specifirty and the difficultics ot mtcrpretation of the tubulr
changes 1 lupus nephritis have been discussed i the prcvious ~cetion As n
miny renal diceaces * hyalme  droplcts arc obsaved 1n the evtol lasm of the
comoluted tubular cells thir reretnaty with PAS 1 not as mathed as m the
\dney of amylotdous and of multiplc niyclomito1s The accumulatson of
byahine” droplets 1s the recult either of cxec snve resorption by or of altered
metabohem of the tubular cells (2111 Unfortun iy 1t was po uible to carry
out tatiefictory mutochondml stams on our matanl better to evaluate this
Process

Flema of the mterstitial tissue of the hidney 15 a frequent findmg This cor-
relates well with the swollen gro s appearance of the hidney at autop 3, and
With the frequent occurrence of ncphrotie and p eudo nephrotic «v ndrome In-
terstitn] fibro 1< oceurs even more commonls but 1< rardly <uffieiently cevere
fo cause gross contraction of the 1 idney s
With the exception of * hematorylin * bodies no other <ingle Tistologie feature
n be dered charaeteristic or p of this dewse Nevertheless
tle hitologie dingnowis 1< relatnicly e1xy b mns eases as some lustologic
lfl‘uturcs occur frequentls sm 4 combmation peculiar to lupus nephnitis {eg
wire loops , loeal necroms fibrinord and  hematoxvhn  bodies)  Vecurate

e
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Iistologic diagnosss 1s more difficult m the early stages before these lestons have
developed However, the local involvement of small areas at the penphery of the
glomerulus by membranous or membranous and proliferatr e changes was found
to be of great value 1n diagnous in the early stages Diagnosis 1s also more diffi
cult 1n the late chromie stages when t1 e typical lesions have become obseured by
the chromcity of the process Ixcept for non speeific glomeruloncphritis differ
ential dragnosis does not present = serious problem TI e histologie differentiation
from other diseases which may simulate SLE climeally 1s diseussed 11 section
(X) below

Although the systemie nature of the connectn e tissue changes 1n SLE 1s weil
hnown 1t 1s not clear whether myolvement of the kidneys i SLE 15 2 pramary
or a secondary manifestation of the disease The kidneys are not always involved
early 1n the disease but are affected ultimately 1n a very high proportion of
patients It 1s possible that renal involvement 1n SLE 1s a secondary mam
festation such as & reaction to one or more abnormal eirculating substances
denved from erther tie connective tissue itself or from the reticuloendothehial
system—both connective tissuc changes and reticuloendothelial hyperplasia
are hnown to eccur tn SLE In our patients howeser the development of lupus
nephritis was not specifically preceded by or related to 2ny one or combmation
of chimeal or laboratory abnormalities Thus 1t scems more probable t} at lupus
nephntis 15 a primary manifestation of the generalized mvolvement of the
conneetive tissue

VIII TREATMENT OF LUPUS NEPHRITIS

1 GENERAL MEASURES

The trentment of SLE has been reviewed extensively m recent publications
(55 67 110 267 269) and the therapeutic response of SLE to cortisone and
corticotrophin 1s well known Ve will ¢l erefore limt this discussion to certain
aspects of t! e treatment of lupus nephritis

The prevention and treatment of acute exacerbations of the discase are of
prme mnportance Intercurrcnt mfections espeeially of the upper respiratory
traet dental extractions (141) drug reactions (9o 97) exposure to sunhigl t
and other stimul have been reported to precipitate acute exacerbations of the
di ease One of our patients (¥23) had an exacerbation of SLE a recurrence
of nep! rotrc syndrome and an increase of hematuria follow mg an upper Tespir
atory tract mfection In another patient (%30) who was severcly 1ll further
deterioration of SLE and of lupus nephritis oceurred after dental extraction
In two others (%21 31} the face rash became more promnent and the general
symptoms and signs of SLE rceurred after exposure to sunhght In one oftice
patients there was an inerease 1n the lustologte damage to the kidney but this
may have been comerdent:l One patrent (¥18) who 1ad many acute exacerba
tions and s not free from symptoms despite large doscs of prednicone (30 60
mg daily) beeame acutely 11l wlenever she mndulged m ecessive physical ex
ertton All these preeymtating factors must be avoided as far as possible ex
acerbations should be anticipated after infections and during and after preg
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TABIT A3

Relationship of pretious treatment with 17 If or Cortisone to the degree of
Lidney pathalogy found at the time of the first histologse study

A o Th Ridney Pathology at the Time oi First Study
CTH or Cort <ane Therapy
‘Belore Firct aqudy —— — — | TotalCases

Normal Glomerults Gl merulonephr uis
Yes 8 7 - 2
No 3 3 B 1

TABLL \©VI
Efect of treatment wath A€ IH ani crssere n the progression
of renal lesions in 21 patients with SLE

Audnes Damage
Homone Therapy between
st and Last listalogie Stady|~———————

Improsed Lo banked Progreved + Progressed ++4)

Yes 0 4 1 2

o 0 I 2 1 1
—_ o

nancy They must be treated vigorously and with a senue ot urgency 1f and when
they arise Once chinieal and histologie evidenc of lupus nephntis had appeared,
freatment was symptomatic

1 The prevention of lupus nephrites

When the 33 patients 1 this scries were hrst ~tuched by us 22 or 67 had
Instologie evidence of renal myolyement eompatible sith SLE, and two others
(X6 11) subscquently developed renal lcsions of SLE, At present corticotrophin
andan ¢ . - Vo - form ey
Teu
SLE
suppress the clmical manifestations no effeet of the sterords was demonstrable
™ preventing the deyelopment of lesons We must conclude that there 1s at
bresent no way 1n whneh the deycJopment of lupus nephriti can be prevented
m the pattent with SLI

B Nephrotic and psewdo nephrotic syndrome wn lupus nephniis

Thee patients were Kept an bed for varymg lengths of tune and m one,
durews ensued spontancously 1#23) High protem feeding (up to 1 5 hg/
Mlo/dav) and dictary soditm restriction wre aimed at i all cases, but 1n
almost all of thes patients there was fairly soverc renal demige, and permancnt
azotenua necessitated a Lnutation of the protem intake The patients with
Deeudo nephrotic < ndrome (%28 30 32 were all cstremels all and required
ery strict hed rest and meticulous nursing ¢ e One of them (#28) rieened
300 g hy drocortsone e 1ch day nten cnously  the second (%30) was treated
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with 75 to 100 mg cortisone datly, wd the third (%82) recerved no sterand
In no case was there any detectable effect of treatment on the outeome

C Chrome renal farlure wn lupus nephnitis

In general the am of treatment was to allow the patrent to lead 2s norma
a Iife ns possible In all cascs the dictary protem ntake was Imited u-ually
to about 40 gm datly The patients were crefully nstructed about the impor
tance of an adequate flnd mtake and urinary output The fluid mtake (2000
3000 ml 24 howrs) was spred t rough the 24 liour~ and we msisted that they
drank 2 to 3 glasces of water at might before retiring These two mea ures
combmation weie perhaps the mo t important factors m presenting rapidls
advaneing azotunin 1n tho e with chrome renat f ulure

In patients who were treated with corticotroplun or cortisone the sodmm
mtahe was hept belon 2 gm (85 meq ) dauly, but <odium re triction has not
proved neccssary m patients recaving prednisone Patients with the nepl rotic
or pscudonephrotic syndiomes and some of these with ehrome renal fatlure
were muted to 500 mg (22 meq ) of sodsum datly  Patients witl: chronie renal
fatlure were clocely oberved in the outpatient department Frequent eleetrolyte
determinations enabled us to antieapate and treat <crious eleetroly te nmbilance
m some ca es This was usually done by linnting the clectroly te intake 1 the
diet as the need arose Pho pliorus was on occasion himited to 600 800 mg/day
and potasaum to 1000 mg (23 meq ) or less Sudden and fatal hy perpotassemn
(#32) cannot always be provented by dietary means ospeerlly when tle
patient 1s severcly 11] and there 1s wide pread tis ue breakdown Ton exchange
resins 507% glueo cintratenously withinsulin and eqleum were used to prevent
sudden eardine arrest due to hyperpotassemia Calerum lactate 1 doses of 9
gm dmly and vitamn D 10 000 units d uly were given to patrents m whom the
les els of serum ealetum were low Supplementary sodium biearbonate w 4s <ome
times nece sarv to combat by pachloremie aedoss Nqu ca wnd vomiting vere
well controlled by chlorpromazine Imtially 1t was grven 1 do es of 20 mg 6
hourly by intrumuscular injection When the vomiting was controlled the m
tramuscular 1njections were stopped and the drug was given by mouth

Anemia may be due to the effects of SLT on t] e bone marros or to 't'nmz
lytic process (1) It usually responds well to treatment of the disease “{‘d‘
corticone or corticotroplin (67) On the other hand 1f wnemut was nuncv;\zd
with mgmficant azotemua steroids were of no value and transfusions of p'!; "
red cells were gnen As reictions to blood transfusion are not unw‘mmom{s
patients nith SLE ero s matching should be metieulous and Coombs s -
<hould be done routinely Transfusions should he gen only 7s the G’Z’:‘cm
<ymptoms warrant for no improyement 1n renal function occurs m:l::g:{ ot
whose hemoglobin 1s zused to normal (201)  and Platt has suxfz,cl e
glomerular plisma flow may be adsersely affected by o substantial
m th toent (227)
nTr:n]s)\eelxl:: hvpcrt(nn:xon occurred during acute ﬁ'\"“‘fb“"’“s“"‘ms}t“ﬂmff ;1
and usually responded to treatment of the e\accrbmm:] vath renta v
corticotrophin Permanent by pertension occurred infrequently as p
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allv died before the ~tage of chreme glomeruloncphritis Theve with by perten
won were treated with small doses of rescrpine and, or pentolimum The history
of case ¥31 (Fig 7) 1llustrates the suceessful management of a patint with
SLE and chronie renal fallure In Octobur 1933 this 23 vear old student was
seyerely 1l with grand inal seizures by pertension severe aedos~ tetiny nd
anasarea After recovery from this acute ¢prode he nas treated 1s outhned
abore and was able to continue working 2zt hour~ d ub until thite naks
beforc his death 1n August 1930 During the whole of tlus period e was dmtted
toho mtal once at our request and once for blood tran-fu 10n

2 TH EFFECIS OF CORTICOTROPHIN AND CORTISONP O\ LUPLS NEEHRITIS

In 1951 Rich and Ins eo worhers reported that the developnunt of expumcen
tal anaphylactic nephritts 1n rabbits (242) was prevented by the wmimistration
of corticotrophun (ACTH) 123 241) Wlen cotth one wa  gnven stead of
ACTH anaphylactic neplinitis did not devdlop howava a difictent type of
le 10n appeared (240) Subsequently they showdd that the ¢ Iotons were pro
duced by cortisone alone (2411 The lestons wae ehy weenzed by dilatation of
the glomcrular capallary loops focal neerowis of edlls of the loops and the torma
tion of Inrge hy aline ma e 1n the tufts There » 15 frequent ruptue ot the tufts
and consderable hemorrhage 1 the tubules The lewons wae mmla an ap
pearance to the glomerular lesions m diabetcs mellitus 10 enbed by Rammel
sticl and Wil on (142) Bloodworth and Humw (301 nd Walens i stumpf
{300) have also produced symular lcsions 1 1 tbints with corts on - Harvey and
hes colleagues (110) stated that they haid obscrved snnilir lstons tnon - patient
with SLF, but no Instologse de~eription w 15 given

Vitt out doubt corticotrophin and cortisone are of gl 1t 1 alu wd may be
life s3ving 1n acute exicerhitions of SLL (42 2> 07 260 2691 The carly ox
14ricnces of pumerous iy estigators (41 42 45 71 118 206 268 288) ld them
toeonclude that the renal lestons of SLE v ere scldom bunefited by corticotroplin
oreorti one Dubois (67) and Haseriek (113) however noted a deciense mn the
bematurin and protemuria 1 some patints grien Tge doses of cortivone but
m three patients with SLE trcated with cortione Jineway {125) noted
marhed exaecrhation of the renal pretwe s determined fiom the Addis count
Particuarly noticenble was the tremendous mere st albwmmurn W hen
these three patients were treated wath ACTH there was sery hitle alteration
1 the renal pieture  Soffcr and Badcr (206) obxrsud that hemituria and
evhindura peraisted despite troatment In five of their ten pitients with azotemia
the blood urea mtrogen returncd to normal levels when the patints were re<
hydrated and their chmeal condition hid mproved Harvey wnd hns colleagues
{110) made sinular obeers ations and nt the post mortem exmmation of «cyeral
Paticnts treated with corticatrophin and cortisonc for Jong pertods of time they
found no renal disersc Recently Bollt Segil nd Bumm (31) treated four
Pitients with 8T T and lupus nephritss with up to 30 mg of predn: one duly

hey found no improy ement 1n the renal status and no significnt change in the
Auantity of protemuria

Dubors (66) reportcd that the e rly wild nephropthy eleared wath trent-
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ment Two of Ius patients improsed after treatment with corts one but evidence
of renal mvolyvement appercd agun during exacerbations 4 few months later
Soffer and his co workers (269) did not ob erve an mereased rate of progression
of the renal Jesions as 4 result of corticotroplun or cort: one therapy m 5a pa
tients They also empha szed that hormonal t] crapy had no effeet on th ¢ byper
tenston associated with undirlving renal di ease Ou the other hand Harvygy
(110} observcd clex atton of the blood pre <ure and raprd accumulations of flur |
in seven patients with SLE wnd lupus nephntts who were treated with cortt
cotropbin and corts onc In five the change w s so rapud that hormonal therapy
had to be stopped
In 4 small numbes of patints with SIT treated wath hormones Soffer (260)
observed a wignifieant nnprovement m renal function Heller Jacobson 2ol
Hammarsten (118) studied the protein everction urmary sechment and tests
of diserete renal funetions 1n two patwents sith SLE and 1n four patients with
glomerulonephinitis They eoncluded that cort: onc had no henefieral effects upon
the basse pathologie process in the glomerular eapillarses
Of the prusent series of 33 paticnts 22 had recened corticotio] hm or corticone
before the fir t bropsy was made (Table NV} Scven had lustologie evi lence of
severe hrdney damage and mn eight the kidneys were normal Eleven patients
had receted no hormone therapy before the first biop y Iive of this group hal
pathologie evidence of severe hidney daumage and in three the hadneys were
nortal Intwenty one patients serial b tologic ¢x umnations wcre made (Table
\VI} A deereasc of hadney damage asses e Instologieally was not observed
m any patient Scientcen patients were treated with hormones betw cen the tune
of the first and the Iast lustologie study The doses used were those whteh were
<uffictent to suppress symptoms an 1 1n no cace did the mamtenance dose cx
cced 200 mg of 1 ydrocorts one daly or ts oqun  %&¥  hirteen of the ¢ ja
tients the renal lesion progre ed anlin elnng(‘l
Tour patients wcrc not treat ten
the last histologre study Int was
noted whereas n the other
logic materal we did not fi
by cortrsone an rablats
The numbers of patiente
tion of patients Treatmen
Unfortunatcly we dul not
to the idney following t
we can find no vrdenee t
of the renal Jesion for
was the same mn those pa
who had ncver recened

The hterature on progn
out clsewhere (110 184)
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starting pomt of the disease Until recently 81T wns conuidered to be an acute
or subacute disease, and the Jess dramatic symptems and «1gn~ wiinch mny bave
been present for voars werc overloohed With mercasing interest 1n and expery
ence of the disease 1t ias pow been recognized that past eprsodes such as Ray-
navd 3 phenomenon arthralgia thrombocy tepeme purpura and hemoly tre anc
mia were not independent di case entittes but were due to actinity of SLE (2901
Voreover as pomnted out by Moore and Lutz (196 and by Hacerseh and Tong
{114}, rologie fal e poutise serologie tests for «yphilis may be observed for
many years before the patient deselops ) mptoms or <igns of SLE Thus 1t s
apparent that 1t m1y bhe difficult or imposable to date the on<et of SLE wlnch
does net neee sanly comeide with the appearance of the first florid attack of
the dicease

Fuidenee that SLF s frequentdy a chronie vather than an acute or subacute
& cace was presented 1 1905 by Merrel] and Shubman (1841 In thewr <enies of
99 patients the time betw ecn the ¢ timated enset and the date of dhagnoas s ared
from less than one month to 3% yewrs Anthvar of thar data revcals that thrs
latent perto 1 was over ten vears n tnelvc patients 1t was from five to ten years
wm et onteen Pattents from two to five years 1n twenty <ix patients and 1t was
tno years or lews 1 forty four patunts Bachr hlemperer and Selfnn ()
reported that the maximum surs fval time w 1 31 3 Care from the time of on ¢t
but this report 1s tnenty years old and miore recent reports contan numbers
of cases 1n w hach the diseace has been present for manv years (22 110 111 127
290) As the course of the (1 ense mav be se pralongrd and as the imtial symp
toms may be inaidious and are extremely v anable 1t 1< often difficult to define
exactly the date of onset The durition of the disen ¢ from the appearanec of
the first sy mptorns to the trme of our imtial studs 15 < own graphically m Frgure
34 In most, but not all eases the time of our mmtial study  corre ponded
closely with the time of dingnost  I'rom Figure 34 1t wall be note l that in the
majonity of cases (57<%) the duration was less than tnovears but that 1 four
cases (12%) 1t was between five and ten vears and in five cases 115¢ ) 3t was
between ten and fifteen years Because of the difficults m assigamg an exact

by
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Trmg from omset @ me of £ 3 udy (mon ha)
tie 31 Mistogram. chowmg the bngrh of bme from the onset of it ¢ fret sympton of LI
uatit e date of the fir<t rep 1l b opsy dove 10 33 pat ents tll w ot ST1
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date of onset mn these patients, it 15 hikely that these figures are somewlnt e
accurate If <o they errin underestimating the duration of the diseqse

Harvey and s collcagues (110 196) studied twa speerfic factors with Tepect
to their offect on progno~is pamely pge At the tune of ditgno 1+ and the dura
tion of time fiomt onsct to dingnonis Tl ev found no sgnificant differencee be
twicen the survnsorship curves of patients under and oy er 40 sears of age and
1o respeet of the second point, they concluded that the type of ea ¢ that pre
sents scrious cnough symptoms early m its cour ¢ to Lring the patunt to the
attention of the doctor and enable Jon to male 1 b wno i» my nell be the
type that progresses morc rapidly £ ereafter? Our seres 1s too small to anilyze
i respeet of these two general pomts of age and duration of the discase but
much ean be gleaned from a close study of the course of @ single mantfestation
of the disease—namely the renal iy olvement

2 YROCNOSIS IN LUBUY NEPNRITIS

- o

de
no
ever protem and formed eloments may appear in the urine of prtients s1th SIT
during acute cvacerbatrons (110 269) and these abnormahties may disqp pear
either when spontineous ramssion oceurs (273} or a« a re ult of theripy (42
116 269) Tius has been our expertence

Liesth (140} m 1940 did not belive that remal meuflicicney played an im
portant role 1n causing deatlh but the oppowte View had feen adsanced by
Snanner m 1930 {265) He drew attention to the mportance of the renal lesion

pieted below

In Table \VII findings on 33 patients are presented The patients will be
diseussed on the basis of the elinieal and pathologie enteria presiously disertbed
When first studied eleven had normal hidneys Nine are still Ining one (¥8)
died of an acute eraccrbition of SID and 8 e other {¥11) of nente antenor
poliomy chtis 8he % as not pzotermie at the tune of | er death but a mcmhra(n?lucs
lupus glomerufonephntis was found at post mortem exummation !\fonc ?ﬁﬂ;
ten patients with mild Jupus nephritis (glomerulitis) hias died bt four '
18 19 21) have developed clmical and pathologie evidence of progre e rend’
in D!
n’[“’\i‘vﬁ?’cﬂﬁmcnts had scyere Tupus nephritis (g\nmomloncphm!;) \\thc;:oglr;:
studied Dight have since died and only one (¥20) enjoys mot l?l;’l chc -
despite o nmld degree of ~zotemyt Sn of these pattents had the :g}; llm\c R
drome and four have died m uremia Of the others two (#24 -l b h o
azotema and mmpurment of rendd function Three patients Im;d l:zup e
nephrotic sy ndrome (protemuns by poalbuminemia cdem,l"nI a ety of the
cholesterol) All died within weehs of the onset of edema The &
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TABLT \an1
Duration of allness and climeul st dy of 33 patients
with SLE a ehnicopatholugre preseniation

Number L v ng ‘
\umber] Durat on of

I Durat on of Number
Mode of Presentat on Pa:m!s l;ll;;‘usﬁ:;;. Stu ly* )'V‘o‘d: h([llllm ,::fl o Dead
heaic oy
1 Normat nmbsasyiniam 63 o 9 2
Jadners ‘ |
11 Glomeruhtis o Benuizzemy s s+ 0
I Glomerulonephratis 12 4661065 02l 1 3|4 4 s
(Ma)Nephrotic ssn | 7 03720 a2 1 2|2 3| 4
rome
(IIh) Psewdonerbrn | 3 |6 (5-6)

tic syndrome

0s n‘n u‘o‘x

¢ Average 1n months for the group Range giver i parentheses

prognosis i SLE with the neplirotic and pscudo nephrotic syndrome 15 thus
clearly shown, and these reults confirm the findings of Daughcrts ind Baggen
#o 5 {63) and of Slicarn and Pirof<ky (209)

In e« ence tlurty -three patients with SLE have been folloned for perods of
up to two vears Ten have died withimn tls period giving an ovcrall mortality
rate of 307 Of thoe who died < died of scvcre reml fallure and one ot teute
paneraatitis due to fibrinotd neerows of panerc itie vessels This patient (27}
who had the nephrotic <y ndrome was suverels urerme Another died of w acute
attack of SI'L and myocirditis (%28) She had pscudo nephrotie sy ndiome
2zotemma und severcly damaged kidnevs Patient %11 had devcloped renat
damage but was not m renal farlure when she dicd from inte reurrent acute
anteror pohiomy ehtis Paticnt X8 died from an madequately treated ovcerba
tion of SLE ( reute lupus eris) She was the onls patient 1n w hotn there was no
evidnce of lupus nephritis

X THE RELATIONSHII' OF SIE AND LUPLS NFPHRITIS
TO OTHFR DISFASES

1 CLOMERULONEP!HRITIN

Few modern tents of medicane mention SLE as a possible cause of renal dis
€ ¢ amutating glomerulonephmtis acute subacute or chronse As SLE has
become a mare cor more Iy r l—clmic ] entity ats
telationslup to glomerulonephritis has assumed an increased mportince In
Tecent years many autliors have pomnted out that the presence of a shin rash 1s
nota sine qua non for the diagnosis of 51 £ and <kin rashes are not infrequently
abscnt m patients wath lupus nephritis This was first reported by Brenner (35)
and sub equently stressed by Hamburger (107) Recently Marmont (178) re-
Ported five eaces of 81 E wathout a <kin rash, two had protanuria and the other
three died 1n renal farlurg
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If no shin rash 15 present, other symptoms and «1gns may be overlooked, 1f
they are found therr full mmportanee may not be realized Milne (187) nightly
stressed the necesaty of a broad chnical perspeetie m arr g at the corriet
diagnosis The following case ustory ilustrates this pomt

Case %32

BD (B & E 429°) w attrictive 18 yeur old hugh school student 11d enjoyed gool
health untdl June 1954 After 1 penod of exposure to the wun she developed ery thematons
spots on the forcwrms and fice In Juh <he hid tranwent ankle edema wh ch recurred one
month Iater Gross proteinuria and hematuria appeared 1 dignoss of Bright ¢ disesce was
made nnd she was confined to bed On November st sl e w1 admitted to the Unueraity of
Tllnors Hospitals where teriorbatal and pretibial edema was noted Much blood 2nd pro
tein w 1« found in the urme 2 few leucoevtes and many hyalne granulir fatty and erythro
c3te crsts were scen 1 the urmany sediment The serum albumim wis 23 gm/100 ml the
serum globulin was 33 gm/100 ml  the blood cholesterol was 132 mg/100 ml and the NEY
was 98 mg/100 ml She was able to concentrate her urne to a speafic gravity of only 1015
the urey elearince was 11% of ANRT, and the exciction of PSP was 3% 1n 15 minutes A
dignoss of subaeute glomerulonephniis was made

However careful review of the history reveed the followmng ad | fionad mformation 4t
the begmning of the 1llness she was feverssh and bad noted arthrtes of the interphalingeal
Jomts In October she h1d pun m the shoul ler joints and compluned of }leuntic pun On
cximmation there was 4 persitent fever, a famt hutterfly face rash was detecteil the Iver
was enluged, there were effusions mto penicardial pleural and peritoneal eavities the o
cocy te count was 3500/mm3  and the thymol turbidity was 12 umts This additional evidence
made + dizgnosis of SI E with lupus nephritis very probible and many Hargratess cells
were found on examunation of the bone marrow She hecame comitose had several comvul-
«ions 1nd died on November 15 Permis 10n for 4 full postmortem examination was refuse ]
but hidney tisue was obtained postmortem with a biopsy necdle

Postmortem Biopsy (Color Plite—Tg 9) The glomeruli were sxhemie an | theie were
locl reis of wregulir smudgy thicl emng of their basement membranes Local arcas of
Iy percellulacity were also scen The lumint of n few glomerular cypullaries were filled by
homogenous cosmophihe maternil these capilliry thrombi were PAS poutnne and stame |
red m Mallory preparations (Color Plie—Fig 10) Distinet wire loops harorrhevs and

hemitoxilin bo Lies werc ecen n a few glomerul: (Color Plate—ILig 9) \ few adhesions
between glomerulir tufts and Bowmns ¢ipaule were noted Proteinaccous matenal w1s
obseryod in Bowm m s ¥ 1cs an 1 m the convoluied tubules w}ose hinng ey itt chum showe 1
consider ble atrophy and degenerative chinges Theie was edema and fibrosis of the mter
stital psme whach was flirted by dwoms wflimmators cells There vate flenorl
changes m the smll artenes

Diagno 1 Lupus nephniss subucute local and gencralized membrans is and prolifcratue
glomer donephntis

The pathologic differentiatron of Jupus nephritis from glomerulonephritis m1y
be cufficult (Seetion VI (2E) and Table \I) In the carly stages of the condition
the local 1 ol ement of small areas of the periphery of the glomerulus by mem-
branous and proliferatrve changes (Color Plate—Fig 1) has been, 10 our €Y=
pericnce, pecuhar to lupus nephnitis, whereas m glomerulonephritis the sholeor
almost all of the glomerulus 1s usually inyvolved Nonetheless we haye seen lestons
m the ecarly stages of glomerulonephritis, w hieh have been difficult to distin-
guish from those of fupus nephntis Tor cxample, s Dnticknap and Jum:rs
excellent ehimeal and pathologic study of Bright's disease (75) Figure 11s tahen
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from the hdney of 1 patient drigno od chprealls as Kl ty) Ine m A
pathologie diagno=ss of Llfis type 1L nephnitts na made by the e s ttar B
local arer of necro 15 local hy pereellulanty and hanvorrten antle o«
emng of the glomerular ba ement membrane are promment testure L ot =
tunatcly t1¢ chnreal b1 torv of thi« patient nas not gnien but the pitiol 3
feafures are more con 1 tent nith the dingno 1 of lupu n pinn
Inta Crooman leetures n 1942 Arthur Ellts wrote Muck o100 11

which still e1 ts 1n our hnowledge of the conditions group d uni 1 tf '
Bnght s dicca ¢ arose from failure to study tle natwal 1y toss 1}
ditons—t! exr mode of imerdence and subscquent cour ¢ to |1
{42) Case 31 (page 42} 1> an evcellent 1lu tration of the valu
m the gtudy of the natural history of renal dien ¢ anlenyl
tance 1z arrnving st an exact pathologre diagno 1« In et i
toot developed <ymptoms and when cendby u for thefrt t
had the clas real clmical and laboratory picture of SLE I o *
lsunne A renal biopsy made 1n September 1903 v 15> cor 1y '
10 1> of lug us nephnitts {Color Plate~—Fig 7) Fibrmowd 1
tle glomerular basement membrane and 1 t} e artertole {
aress of haryorrhexss A sceond biop 3 1n April 1804 rev |
{Color Plate—F1g 8) In thesc biop 1es there were teatu
eron ¢ Jupus glomerulonephitis respectivels From th titie
t 2ts ehnical and laboratory cour ¢ cime more ani rote to
aease of ehrome glomeruloneplintis without SLE nd 1t o i
totm Augu ¢ 1900 the renal lesion was quite mnd tingw |

- b 3

hudu v L N
‘ sotclio &l i

2 plntis nould undoubtedly have been made Yet tihin,, into account th ch
&l Ltoratory and pathologic fetures studied <erialh over 1 p rud ot
Jears there nas no doubt that ths n1s a case of \LL suth lupusn g}t

2 POLYARTERT1IS MNODOSS

Poly artenitss nodo 1 m1y run a prolonged remittent course wnd Vihe NIT
affect many organs and <ystems of the body Censequuntly th ¢ &iff rennal
drgno may be g difficult one s has been enphsized by Banks (141 hoamy
™ 0 {131) Pagel (219) and others In 1928 Volk (203) reportcl a ¢a  of
©mieal SLE 1n v hom lesions charactcnstic of poly arterstis nedo a were found
P Unortem  recently Lmncoln and Richer (169) and hofman Johnson ad
Ln 1erman (156) reported casos of hr tologieally proven pols astenitt nolo ¢
in % om Hargra es s cells were foun {

Wehave obrers od three pattents 1n whom the problem of the relatronslup be
teen poly artentis nodosa and SLE arose Case %10 had features common to
Voth diseaces Hargraves s cells were found on exammation of the perpheral
Ulood and polyartentis nodo<a was found on examination of a musclc bioj 3
The follon ng case 15 presented beeause her elinteal course was typreal of that
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nodosa runs a prolonged coursc eharacterized by exacerbations and Temsslons
It 1s o recurrent progresway e nflammatory di ease of the museular type of ar
teries Fibunoid neerosis %as a pronnent pathologie featurc and imialvement
of the ludney almost untversal (29 154 307) Renal mfarcts were the prom nent
pathologte [esion but were not, extensive enough to result in repal msufficiency
A snmlar pathologie preture w 1s de erbed by Davson Ball and Platt in five of
their cases (therr Group B) (64)

Tle lesions described m hy persensttivity angntis by the Cinemnnati worhers
were very different (164) A necrotizing glomeruloneplritts was found m nine
of their ten cases Exudation wnd neero 15 rath er tl an proliferation of epsthelum
and endothelium  eharacterized ti e glomerular le 1ons and as the process was
acute no evidence of healing was seen m any of the lesions Davson Bail ani
Platt deseribed a simlar but not 1dentical Jeion 1 eigh b eases (] (r Group A)
(64) There was patchy fibrinoid neerosis of the glomerular tufts but with
vuying unounts of epithelial ercscent formation and partial fibrosts of tle
tufts Four simular cases were later added by Wamwrglt and Davson {297)
Urmaly«is 1s not helpful in differentiating the two diceases As hax been shown
by behreiner (255) and Hamburger (107) even the telescoped urmary sedi
ment may be found 1n both conditions and 1n other forms of glomerulonepl nt1
In these circumstanecs can renal biopsy be of assistance 1n the differential ding
nosts of SLE and polyartcntis nodosa?

The lesions deseribed by Zeek as polyarterntis nodosa are obviously very
dufferent from tho ¢ of SLE and ther foeal distribution and nature makes 3
unlthely that 2 posttine diagnosis could be made m all eases by renal biopsy
The necrotizing glomerulonephritis described by both the Cineinnati and tle
Manchester workers however 1s very sumlar to the glomerulonephritis seen i
some cases of ST E and 1n one of her cases Zech found some features of SLE
(154) Patients with tle necrotizing glomerulonephnitis of hypercensitinity
angntas are acutely 11l and the course 1s a rapid one In those paticnts with ST E
and lupus nephritis wlo were acutely 11l and 1 whom the chnical course was

1a%
of
ie

difficulties myohed i making an accurate listologlc magnu 15 wte w  ted
well m ease 5 reparted by Pagel and Tremp (219) In t)1s patient a 463ear oll
man the elimcal dingnosis was eitl er poly artentis nodosa or SLE The patient
died of rapudly progressive renal fulure—a finding more 1n keepmg with the
diagnoste af hepereensitivity angutis Onthebasisof tle di tinctive wire lotg‘
phenomenon Pagel and Treip concluded that 1 e pathol diag \wslSL !
no ematoxylin bodies were found We have <hown that the ware loop Qc\aso
oceurs 1 a vauety of diseases and m patients wath lupus nepl nitis running s
fulminating a course hematoxylin  bodies have heen found 1n the nrc:;sde
local neerosis (28 30 32) as Smith (264) has also pointed out We conzc uk
therefore that the diagnoss i Pagel s case was probably not SLE but Zeel

by persensitivity angutiz
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Fic 37 Rulney from a pats nt l wath long stands g het mator 1 arthntis (R&F A ttopsy
68/1945} Notu tle d fluse hypereellulanty of the gloemerular tufts due to enlottelial «cli
probiferation (H&E X 230} This type of 1 fusc glomer iitis resemi fes th 1t ob crve £ 1n
some mstances of Jupts nephrit s (compare Fig 23)

3 RHEUMATOID ARTHRITIS

Jont puns and arthntis are promment features of the symptomatology of
SLE \ild arthrits 1s common but more <evere degrees with marked deformm
ties of the joints are unusual The hidney< are frequently affected in SLE but
elimeal imolvement of the hidneys 1n rheumatord arthntis 15 not <xgmficant
Although few pathologe studies have been made 1n theumaterd arthntis Cobb
Ander~on and Bauer (54) observed that renal disease was notably frequent
Piram and Bennett {225) found a proliferatiye glomerulitis in two of three eases
{Fig 37) and Baggenstoss and Ro cnberg (13) were impressed by a hugh met
dence 1 autopsy material of 4 <pecific diffuse prolferatrie glomerulitis They
speculated that the agent responaible for rheumatort artlimbis mght alvo be
responsible for 4 low grade subehmeal glomerulitis (13) That this may be a
termnal phenomenon 15 suggested by our own bropsy studies m twenty two pa
tients with rheumatowd arthritis m none of whom were the glomerul abnormal
230)

Rheumitoid arthritis 1< 4 generalized di ease and on oceasion needs to be
differentiated from NI T Laboritory tests myy afford little help m both dis
eases the globulins may be eles ated the thymol turbidity and other flocculation
tests may be positne (156 163 230F and Hargraves < cells may be found on
exunimation of the bone marrow or peripheral hlood (82 120 182 208 2631
At th present time the exact relationship betneen the tso disetses 15 & matter
for spcculation Hiymans and Jus colleagues (120) found Hargraves s cells 1n 34
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of 455 cases (12%) of rheumatord arthmitis, and have suggested that some cases
of rheumatoid arthritis may 1n fact be suffermg from SLE

The follow1ng pattent had rheumatord arthntis for ten years before develop-
g SLE and lupus nephritrs:

Case 22

JAL (R & E 427706}, 8 47 3car old Iaborer, had had mterrmiitent attacks of conjunctivstis
for 26 yeus In 1944 he first developed arthritis which 1nvelsed symmetrically the nters
phalingeal, waist elbow and wnhle jonts He was treated for theumitaid arthnihs Apart
from recurrent attachs of arthnts resulting in some deformity he had no symptoms until
the fall of 1951 when he compluned of pleuntic pun and mereasing shortness of breath I
January, 1955, he developed & fever ond was admitted to hospital acutely 1] and anemie
‘There w1s much edema of abdamen, s2eral region and legs and he had asaites and hilateral
Pleural effusions The pulse was rapid, the blood pressure was 155/95 mm Hg the hewt
was enlirged a Grade IIT blowing systolic murmur w4s heard at the apex and there was
clectrocardiographic evidence of myoearditis Liver, epleen and lymph nodes were enlarged
and on cxamination of the bone maiow many Hargravess cells nere found Ilis condition
wmpros ed rapidly after treatment with digitahs, low salt diet, and cortroone, but protein and
hyaline evsts were persisiently found in the upne The mavimum unnary speaific griaty
was 1018, and the NPN wns shightly clesated After leaving hospital on February 28 he was
much improved, but still had ntermattent chest pap and puns ia the jomts

Ins June 1055, he had 2 funt face rash, was anemie and the whnte cell count was Iow The

gular ticheag

Jote the smudgy regular t
. sve of fibrinaid Im some
ryorthexs (esrly

Tic 38 Patient %92, Fust Biopsy, February 1955

hug 13 strongly suggest

t brane T
of the glomernlar basement meml e ianty aad shght ko

areas there 13 obliteration of the capillaries,
local necrotic lesion), (HAL X 500)
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heart was stightly enlinged Liver spleen and Jymph nodes were not palpable There was
protemn 4+ i the unne, and many ery throes tes leucocs tes and eellular, byaline and fatty
casts 1 the urinaty sediment Tests of renal function were normal From Julv to Noyember
1955 he had recurrent attacks of arthritis and purpura, was fevensh, and had seversl small
hemoptyses When admutted to hospital i November he was acutely ! feven h and
complaned of paia m the chest and m the joints There were man) purpurie blotches on the
ghin of the arms and legs his legs were edematous the Liver was enlarged the heart way
enlarged and the blood pressure was 150/100 mm Hg The urme contaned +++ proten
and the unnalysis was ged His 1 wnproved after the do<e of
predmsope was mcreased to 25 mg per dav

Renal biopsies were made on February 28 June 16 and Nosember 14 1955

The first renal biopsy (February 1955) (Fig 38) wontamed ten glomeruli their surround
mg tubules and <ome medulla Most glomerult were shghtly 1schemic and lobufated wnd
thete was a local arregular thickening of their basement membrane This was smudgy m
character suggesting fibnnoid “Wire loop lesions were noted m a fow places Mild laeal
hpereellularity and ocensional Laryorrhewnis were observed m 3 few glomeruli In these
areas the capriary Iumina were obliterated and a few adhesions between the tuft an ] Bow-
mans capeule were noted No ‘bematovshin bodics were seen The comvoluted tubules
were thightly ilated n places and there were distinet degeperative changes of their hnmng
epithehum  Protemaceous material wes present m Bowmans spaces and i the tubular
lumina There was shight interstitial edema and fibrosis and a small number of chronic m
flammatory cells mfiltrated the wnterstitial tissue
Dugnoss Local and generalized membranous glomerulonephntts

Second Renal Biopsy (June 1925) (Tig 39) Tine glomeruh with thewr surounding

S lew, 9 - Y4
A%:SE‘A'{%}}; . :fﬁ-:zf;‘:e
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M 33 Patunt %22 Sccond Biopsy, June 1955 In both glomesuli note the irregufic
snulgy thickenng of the bisement membrane It 13 loeal i the glomerutus on the left,
duffuse 1 that on the nght. A well orzamized adheson can be seen between the glomerular
tuft and Bosman s capsule 1n the glomerulus on the right, this 15 probably the end result
of Jocal Deerosis 1 this area There s a moderate degree of mterstitial edema an ! tubular
degeneration. (HAE X 350)
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tubules were mcluded 1 the seetions The glomerul were 1schemye and somcwhat fobal ited
There was a rither marked loc1l thickenmg of the basement membrane which was smudgy
and gramulir 1 places suggesting fibrmord In plices this thichering was quite marked with
oblitenition of the eapillan Jummn There were adhesions between the glomeralir tufts
and Bowmans cipsule There was mummal loeal hypercellulanty, and ocersional karyor-
rhevis m these areas Abundant protemiccous material was found m Bowman s spaces and
m the famun of the consoluted tubules whieh were ditited m rome plices and atrophie m
others The tubules were lmed by 2 low cubosdal epitheliumt 1 which distinct degencrative
changes were scen A few tubules were completely filled by 1 tfe bl homogencous casts
which stwned strongly pesitise wath the PAS techmque There was edemi i1 fil rows of
the intestitnl tissue which w18 wfiltrited by 2 small numt er of chionic influniitors erlls
The ¢hinges were more severe than in the first biopsy

g Local and Tized b ol loncph

Third Renal Biopsy (Notember 1955) (Fig 40) Twelve glomerul therr suuounding
comoluted tubules and o Little medulla were meluded m the sections There w4 srregulir
loc ] thickening of the biement membrane of all glomerult Tt w1 smudgy amf grinulye
1n uppearinee resembling fibrmard, occasional “wire loops’ were seen In same glomeruh
the cymlliry loops had conlesced in arers and were necrotie, fibrmowd maternl nuckor

eists There were moderate degeneratn e changes m the tubulbar epithehum  Lhere was much

L 1
35 1 Jesan of locil
Tic 40 Patient %22, Thwd Buwopsy MNotember 1955 Note 4 l\)nr’lqnm‘m fhrmed

fecton s with adhesions o Bowmm s capsule Wthun ths arer note the et and
matery) * Hematosy hn” bodies are present but cannot be clagly «cen ;n(mmg ok and
white photomicrograph In the remaunder of the glamerulus sheht th bonn® e
brsement membrane 13 evident Bowman’s space contams pm(mmmous)
of an adjacent luted tubule (HLE X 500

the vacuolir degen
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patel y fibros s of the interstitial tissue which was infiltrated with a moderate number of
chron ¢ mflimmatory cells There was mild thichening and seleros s of the walls of the small
arteries and arterioles 10 some there were changes suggestive of fibrmowd These fin ! ngs
were confirmed 1 Mallory and PAS preparations The lesions were more rarhed than 1n
the seeond biopsy

Dugno s Local and ger eral zed membranaus glo nerulonephntss duagnostie of bupus ne
i nts

4 SCLERODERMA AND DERMATOMIOSITIS

According to hlemperer the morphologic evidence permits the conclusion
that generalized scleroderma (progresmive diffuse sclerosis) 1s characterized
anatomieally by 2 fundamental inplication of collagenous tissues (144) The
sclerotic process ¢an be traced to the connective tissue framew ork of the organs
and appears to he the result of an mnerease in collagen fiber formation despite
widespread hyperplasii of the conncctive tissue fibers there 1s no concomitant
fibroblatic aetivity 1 any phasc of the morbid proccss (148) Nevertheless
fibrinoid alteritions have been observed m asseciation with the progres nve
sclerotic transformation of the collagenous tiscues and as Moore and Shechan
{195) have shown both changes are commonly found togetlier mn the hidney
Rlempcrer him elf points o 1f that the selerosing change cbseryed m scleroderma
15 not specific to tht disease and 15 & common finding 1n the spleen pericardium
and retroperitoncal tissues of patients with SLT' (152) Thus 1t 1s not surprising
on morphologie grounds to find that in some patients there may be no clear cut
differenees between SLE and scleroderma and that rigid elassification may be
ampossble Reecntly Richards (243) reported u patient in whom the elineal
features were those of SLE but who had seleroderm of the fingers and Tumuliy
{290) al<o mentioned »hin changes resembling those of scleroderma 1n patients
1l with SLE Tlus problm al<o arose i the case reported by Volpe and Hauch
(204) Therr patient diagnosed by them as suffcring from scleroderma was
d1ngnosed elsewhere a8 SLE when many Hargraes s cells were repeatedly found
on exarmnation of the bone marrow From the clivieal lustory 1t 12 perhaps
mote hkely that the pitunt nas suffering from SIT Surely we can admit
that she presented features of both allnes cs We encountered 2 simlar problem
n one of our patients

Cae

0190 M7 (I LI .44011) vigtshnnel cmoton 139 year old negro loen fo n
t el migritory Jant 3ans affe tmg the wterpl aligesl  Jouller and hace jonts Two
veus hiter st e suffere | from mnli ~c and anoreua an 1 compluned of & oriness of Ereath
Alllnpt nodeswe ¢ nhirgelandonstils of alvmpl nol biopsy | vperplastic hmpl 11
ents wasfoint

In July 1963 a1 wtrerfiy £ co rash appeared after expo e to the sun Sle ran a low gra le
fyer and ¢! ma of te face anl pretib 3l reg ons was note! Tie Ivmph nodes an f lver
were now enl rge | Tk e pat ent was anem ¢ had a pencard 1§ effusion and the serum globu
1n1 vel ani LSR were r1ond Hargrn ess cells were not found on evamimation of the bone
marrow bt a tiopsv from tc ehin of the fice was con< ferel to be compatible with lupus
er themuo s When s ¢ wns treated with cort <one | er symptoms 1m) rosed cons derat Iy



124 MULHRCKE, KARK, PIRANK, AND POLLAK

Followimng this however she continued to have mtermttent joint pains and recurrent pleural
pam was troublesome She lost much hair from the scalp

When seen again m July 1923 there »as atrophy of the shie 1n patches m the butterfly
area of the face The lymph nodes were enlarged and 2 pericardial efusion was found The
thymol turbidity was 12 untts and Hargravess cells were found i the peripheral blood At
this time however a new and striking feature had appeared Tl e shin of the forearms an !
of the fingers was tense shmy atrophic and ndurated and multiple paronychiae were
prominent A skun bropsy revealed dermal fibrosis

By August 1925 she had become very weak and fatigued casily an 1 he had developel
severe Raynaud s phenomenon The slun had become thich and mdurated Areas over the
Iands were white and tender and the shin was firmly bound down T e 1 ver nas enlarged
and tender and tests of Liver function were abnormal Hargravess cells were repeatedly
found i the penipleril blood On banum swallow severe csophageal changes typieal of
scleroderma were scen A shin biopsy showed changes charactenstic of scleroderma Rensl
biopsies made i October 1953 Scptember 1954 and August 1955 were reported as essent ally
normal

The mitial diagnosts 1 this patient was SLE This was made beeause of the
intermittent febrile course, the development of a typieal face rash the affection
of Iymph nodes and Inver, and of the jomnts pleura and pericardiun The serum
globulin and thy mol turbidity were rased the shin biopsy was conustent with
the dirgnosis nd Hargraues s cells were repeatedly found And yet at a later
stage findings typical of scleroderma were noted Ve are driven to conelude
that this patient suffers from a diffuse collagen drsorder with features of both
SLE and scleroderma

The pathology of the kidneys 1n gencralized scleroderma was deseribed by
Masugr and Y1 Shu 1n 1938 who were the first to pomnt out that extensne
fibrinord changes vould occur 1 the connective tissues of the arterioles and
glomeruli (179) Two ycars later, Pollack deseribed two cases of «cleroderma
with extenanve fibrinoid changes 1n the vessels (228) both had <evere renal m
volvement and 1n onc the lestons re embled these seen i SLE In lus diseussion
of Pollack s paper Baehr stated that both patsents had a long mtermittent febnle
course persistent hematuria mvolvement of the synoyvial membrancs of the
jomts and mvolvement of pleura pericardium and peritoncum Leucopema
and depression of the hemoglobin were found 1n one On the other hwnd as a
result of therr experience of 150 cases of scleroderma Lemnwand et al (163)
have pointed out that hematuria does not oteur for long perieds and usually
develops only m the termmal <tage of the llness whereas one of our patients

{#23) wath SLE had prolonged hematuria for bout onc yerr Thus dcspltﬁ
the typical skin leston the elinieal course of the patients deceribed by Po]hc]

mare closely resembled that of SLE than that of scleroderma and it 38 probable
that they had features of both diseases

The cht
scleroder:
evidence
velops ab
195 244) The pathology of the renal
Y2 Shu (179), Bevans (27) Goctz (94

- 4 tan

1 lesson has been deseribed by Masugi uve
), Moore and Shechan (196), Lemwand
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Fia 41 Rudney from a patient uuth scleroderma vho died with scieve and rapidly
progressie renal falire (RAE Autopsy 132 1%6) Note the marke! mtimal tht hening
1n tte small artery on the left and almost complete obliteration of the lumen The mucinous-
The character of this thichening s not clearls demonstrated 1 this black and white 1 hoto~
micrograph  Distinet fibrinoid chinges are seen m the thickened wall of the irteriole
(arrows center and night) ler ling mto tt e glomerulus \ote also the diffuse thichrming of the
bssement membrane i the glomerulus (HLE X 150)

(163), and recently by Rednan and his colleagues (244) The leston affects the
origins of the intralobular arterics, where a concentrie mueinous hhe thiehening
of the intrma may be <o scvere as to stretch the media of the veseel (Fig 41)
When sexere these lestons result n a wadesprend focal cortreal mfaretion which
gives the levion 1ts patehy chiracter Fibrineid necrosis 13 often seen at the
pertpheral portion of the intralobular arteries and may extend distally from
there mto the glomerular tufts (Fiz41) A< not all arteries are affected the
lesion an patehs m ats distribution and areas of normal hidney are found be-
tween areas which are grossly damaged Yoore and Shechan rightly observe
that thas lesion differs from that scen i the other so called collagen diseases

Dermatomy ositis has been conuderer by some authers to be Ak to <clero-
durma but others have regarded the two diseases as distinet elinical entittes
(63) In 1940 Keil desertbed an detsil five eases which he considered showed
transitional features between dermatomyostis and SLF (138) These patrents
All had long and complicated elimcal hestortes but despite the completeness
of the protocols 1t 1s impossible to be certan that any of them was suffening
from SLE Postmortem examimations in txo of them did not reveal any lesions
disgnostic of SIT

Renal disease haa rarely been reported in dermatoryosttis: Talbott and lus
colleagues reported a «ingle ¢ise i 1939 (282) Ongnally the diagnosis was
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seleroderma and a shin biopsy had shown features “similar to those observed
1 <ome cases of muscular weakness associated wath arthntis and scleroderma *
In the last week before this patient’s demise there occurred o sudden deteriora

tion 1 renal function—which had previously been normal The postmortem
dignosis was “chrome diffuse dermitomyoatis with =eleroderma The
authors commented on the renal lesion a5 bemng 1n their experience, unique
There was a widespread foeal cortical infarction, but the glomerulr withmn these
degenerating areas were preseried The medullary and arcuate branches of the
renal artery were normal, but the mtralobular arteries showed an wfiltration
of therr submtimal substance by 4 mueinous material, these lesions censed
abruptly when the vessels assumed the caliber of afferent arterioles Fibrmord
necross was seen m g few arteries This renal lesion resembles very closely
that desertbed later 1n scleroderma, both ehimeally and pathologically (163, 195,
244), and cannot be conadered to be due to dermatomyoatis per se Keil re

viewed the pubhished eases of dermatomyositis (139) and coneluded that the
Lidneys are, as 4 rule spared i dermatomy ositis,” although he htmself had
referred to the rare occurrence of gross hematursa azotemua and hy pertension

Recently Domzalsht and Morgan were unable to adduce any further cvidence
of hidney myolvement m dermatomyoatis (65)

& THROMBOTIC TIHROMBOCYTOPENIC PURPUR4

PO PR T

outcome w1thin gt most exght weehs (262) The chnieal picture s usually epr odie
and 15 characterized by thrombory topenic purpura, severe hemols tie anerma
and bizarre and transitory ncurologie signs These chnieal findings may abo
oceur 15 mamifestations of SLT

Thrombotie thromboc) topenic purpura 1s sometimes as<octated with other <o
culled collagen diseases (262), and a number of eases have been reported m
which there were features of thrombotic thrombocy topenie purpury and of
SLE (17 18 46, 161, 279, 280 299) The following case v as ciagnosed chmenlly
as suffering from SLL At the postmortem examnation lesions of both SIE
and thrombotie thrombocy topeme purpura were found

RS (R & E j0,016) 1 31 sexr oll television repur man had hal infetes m(-ltlx;us
smre 1950 Nesertheless bys health was goo} vntit 1052 when swelling of the gomts o s
fingers oceurred Thenceforward he al mtermittent attachs of pun ani s\vel]lmf :mof\(l;lf
the fingers wrists elbows hnees and ankles In Mar 19,3 he hat = t] romtop h ek ates of o
nght leg One year liter a dingnoss of rheumatmr} arthnivis was roade wlen p;nnl wnd
swellng of the jomnts recurresd Beew ¢ he had attacks of =evere ph‘llrlf}l; pun e
W assermann reactton was positive the dingnoss of SLT wes cons leve 1 but Hargrav
were not found i .

Subsequenth he had epise
foveneh and comphmedpo[ scvere generlized nbommal pun
a Imisston to hospital on November 14 195 Te wag acutehr ] his 'l.
an | the pulse rate was 120 per m nute with multiple extras stoles T

s of ferer and lethargs In October 3953 he hud chills was
which perst ted until Lis
¢mperature »as 104

ere was 4 general 201
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Iymphadenopathy and biateral pleural effusions petechiae were found 1 the mouth and
on the shin of the ches<t and abdomen There was generahized abdommal tenderness and
raarhed rebound tenderness but Liowel sounds were present The unne speeifie grasity was
103, the unine contamed protein 4+ no bile and a trace of urohlinogen In the unnan
sediment there were many erythrocstes 20-30 leucoeytes some of which were m elumps
many byalme and granulir and a fes leucocyte (asts The hematoent was 30% the Irucocy te
count was 2200/mm*, and adequite numbers of platelets were scen on a blood smear The
serum bilirubm was 0.29 mg/100 ml serum albumin 31 gm/100 ml, <erum globulm 20
gm/100 ml (gamma globulia 103 gm/100 mi) He was diwpnosed 0s hivmg an acute ex-
acerbition of STF with acute abdammnal complications of lupus (229) and was therefore
treated with intravenous hydrocorticone 500 mg duls  later as his condition improyed
hie wig given budroeortisone by mouth Blood cultures and the Was crmann reaction were
negative The Jeucory te count was persistently low Later he developed a pericardial friction
rub and a systohe murmer n13 heard at the base of the heart In March 1956 Le coraplained
of severe headaches subsequentls became comatose had several clonic convul wons anl
tied He dud not have purpura at this time

At the postmortem czamination v errucl nonbacternsl endocarditis of the nuteal vihe
was found Theie was moderate hypertrojhy of the left vintride  bilitersl adhease
plenntis and acute bronchopneumonty There were multiple widespread platelet thromby
wn the artenoles of myocardm lung brun eplecn Iner nnd hiinevs There was geoerilized
ymph node hypetpliin and moderute splenomegaly Well marked 1 enarterial fibrosis was
seen m the splcen (Fig 42) In the hidnevs (Tig 43) the basement membrane of most
glomeruh was irregularly thuchened the thichening waa scvere m arc s re<ulting m marhed
narromng of the cxmillary lumina In phices the thichene | bascment membrme s peared
smuizy and granuiir euggesting the presence of fikomoxd  Ware loop lesions were een
w some glomerul There was no ecflulr prolitcration m the glomeruh The cons oluted
tubiiles were atrophic n areas and degeneritive changes were seun n the lnmg e ithelum

i
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Fic 42 Patient, RS Autopsy Splcen from a patunt who fic t of SLE ani thrambatic
thrombocytopemic purpura Note the lmumated penarterial filrows in e peetllir arteses
This is typieal of SLE Note that a small rubendothehat platelet thrombus ean be koen m
the atterv on the left, (IILE X 170)
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4y ot
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T16 43 Patient RS Autopsy Ridney from e patent who died of SLE and thrombotic
thrombocytopeme purpura Note the severe and diffuse somewhat smudgy thichenng of the
glomerular basement membrane and the wire loop lesions To tl e right of the glomerulus
'z: small arters 1s completely accluded by a farly hamogeneous platelet thrombus (HEE X
230)

There was considerable fibrosis of the interstitial tissue 1n places and nfiltration with
chronic nflammatory cells A moderate degree of thichening and hysLnization of the walls
of the small arteries and arterioles was noted The lumna of many were almost completely

occluded by irregular smudgy hilic thromb of which were und organi-
2ation
D Diffuse and g hoed l I h conswlent with lupus

nephritis Multiple artenolar platelet thromby

A clinieal diagnosis of SLL was made because the patient had a prolenged
episodic Mlness with fever, maluse, arthritss, and evidence of 1mvolvement of
pleura pericardium and peritoneum The leucocy te count was persistently low,
the W assermann reaction was positii ¢ transiently, and the findings m the uri-
nary sediment were consistent with the dragnosis of SLE At the postmortem
exammation a pathologic dragnosts of SLE was made because there was penars
terial fibrosis of the spleen, verrucous nonbacterial endocardifis, and the renal
lestons were compatible with lupus nephnitis Save for the termenal episode of
coma and convulstons there was no clnical evidence to supgest thrombotie
thrombocy topenic purpura, yet arteriolar platelet thrombi were found po%-
mortem widespread throughout the organs A smular case with Hargraves's
cells 1n the peripheral blood nd clinteal and pathologie features of SLE and
thrombotie thromboey topenic purpura was reported recently by Laszlo, Alvarez

and Friedman (161)
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Six years ago the opinion was expreseed that the lesions of thrombotse throm-
bocytopenic purpura were “entirely different from thos=e of periarterttis nodosa,
dissemunated lupus erythematosus and of the usual mfections diseases’ (43)
Orbison con<rdered 1t to be a vanant of one of the previously charactertzed
collagen diceases stating that This stand is supported by the promment
aneurysms, large occlusive masses 1 the arterses and capillaries and the foeal
destructive lesions of the artersrs which characterize ths discase are not found
sn other members of the group {of collagen discases] (212} Nonetheless features
of SLL or of poly arterstis nodosa have been found 1n ten pereent of the reported
cases o} thromibotic thrombocytopente purpura {2062) and i one instance
features of all three were noted (280) The exact nature of thrombotic thrombo
eytopenic purpura and its relitionship to the other collagen diseases needs
clarifieation

Capillary and arteriolar danage may be widespread 1o both SLE and throm
botie thrombocy topenie purpurn deveral observers hase presented evidence
that the vascular damage actually precedes the formation of platelet thrombr
1n thrombotic thrombocy topemic purpura (6 99 212) In our opinton 1t would
seem possible that widespread platelet thrombosis wath or without thrombo-
eytopesa and purpura nught eccur as a compheation of the vascular damage
m 8LE Tt 1s surprising that it 15 not <een more frequently

The kidacys are affected often tn thrombotic thrombacy topente purpura
The unme usually contans small amounts of protun  gross or microscopic
hematuria and granular ¢asts are frequently foend renal wsuffieiency and
moderate azotemrt are quite common (262) Thus (xammation of the urmary
sediment 18 not helpful in diffcrentiating this condition from lupus nephritts
The differentinl hictologie diagnosts usually pre ents httle diffieulty Eo-ino
plulic thromb1 apparently copsisting only of fibrin and platelets are found
m the arterioles and loeally withm the glomerular eapllarcs In the typreat
case of thrombotic thrombocy topente puipura glomerular changes are bimted
to the arcas immediately adjacent to the capillars thrombi and the remander
of the miobed glomerul 1s normal (10 262+ In contrist with lupus nephritis
the only glomeruli affected are those m which the eapillaries or arteriolcs con
tam platelet thromb: a large proportion of glomerul 15 normal There are
several reports of yarous forms of nephritis 1n eiscs dving of thrombotic
thrombocytopente purpura (60 99 204 299) 1t s not elcar from these reports
whether or not the simuitaneous oceurrence of nephntis and of thrembotie
thrombocytopeme purpura m fhese patients was forturtous

6 =<ARCOIDOSIS AND WEGENER S GRANULOMATOSIy

Before Keil s masterly apalysis (136) showing that the simultaneous occur
rence of SLE and tubercufosis »as forturtous 16 was assumed espectally in
France and m Vienna that the two diseases were related intimately, and that
tuberculosis was the cause of death 1n patients il with SLD

The assoctation of cutancous sarcordosis and lupus erythematosus has been
Tported and proven histologically n four patients (93 189 275) In recent



130 MUEHRCKE, RABK, PIRANI, AND POLLAR

sears Teillum has ads aneed the opimon that there 15 a defimte ascociation be
tween non tuberculous granulomatous lesions and systemme lupus erythema
tosus He first described two cases m 1945 (283) In our opon the findings
given 1n the protocol of the sceond case are msufficient. to warrant o definitn e
dingnosis of SLE The first casc, a twenty year old grrl, had all the clinteal
features of SLE At the postmortem evamination the Lidney lesions were
compatible with lupus nephrits, and persariersal fibrosis was noted 1o the
spleen (286) In the lungs multiple nodular subserous giant cell granulomata
were found there was 1 foeal fibrinoid necrotrzing process m the interstitial
connectrve tissue and 1n the walls of vessels, both m the lungs and the lymph
nodes No Schaumann bodics were found 1n the granulomatous lesions In 2
later paper Tedum concluded that the miliary epithehiod cell granulomata
n the serosy together with foeal ncerotizing and granulomatous processes
have to be snterpreted as tis ue myury speafic to the dieise [SLT}  (284)
iy pathologie findings hwe not bun confirmed cither by ourselves or by
numerous other 1nyestigators

Terlum also concidered that the hypcrglobulinemie penarterial fibiosts of
the spleen and  wire loop lesions of the glomerul in SLI were expressne of
a prunary allergie hyperglobultnosis 1n the rctieulo endothelinl sy stem
inndogous to  the morphologic 1mmunity reaction m Bocek s sarcord (286}
In our opmion the chinical and pathologic sumtlanities hetween the two diseases
are 2t best superficin]l Despate the relative frequency of SIE and sarcoidosis
their ~imultancous occurrence m the same patient 1s so rare that 1t should be
considered fortmtous Recently we have studied by sersal renal biopsies two
patients m nhom 1t scemed possible at first that the two diseases might be
associated In the fiest patient the clteal features of SLE were obersed
Hargraves s cells were found and the hidaey lewons nere dignostic of lupus
nephritis The granulomatous [esions were at fiest thought to be due to sir
cordosts but were later <hown to be due to tuberculosts The sccond patrent had
widespread granulomatous lesions for two yeus and a dingnosis of sarcordosis
was made by 1ymph node biopsy He developed the nephrotie <3 ndrome, and at
the first biopsy renal lesions suggestive but not diagnostie of lupus nephritis
were found Subsequently ke ks been obserted for tneh ¢ months and no other
climieal or brochemieal features hase suggested the diagnosis of SLE Thus we

can assume that nerther patient had both SLE and <’\rcox|do=li Renal xlnl\vol(;‘fe

from that of lupus ncphntis
In Wegeners granulomatosis the lungs and upper respiritory pq«nlgﬁésr'l’r‘f

mvolved by necrottzmng grant ecll geanulomas (77 91 164) Sunncrl o;( ﬂ(cthe

mo t patients evide e of renal damage appears and about one half 0

reported eases hay

almo t imvanably

myohved by thispr

of capllary loops and seants poly morphonuclear cell exudation we v+
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lesion 1s sumilar to the Jocal neerotic lesion seen in lupus nephmtis However,
m Wegener’s granulomatoxs more glomerul: are 10y olt ed, “hematoxy lin” bodies
are not seen, and granulomatous lesions are found tn the interstitral tissue (91)
‘The le=zans 10 the lungs and 1n other argans bear no morpholegic resemblance to
those of SLE

XI THE NATURAL 1IISTORY OF LUPUS NFPHRITIS

Lupus nephntis 1s a progres 1ve fatal glomerulonephritis, whicli at present,
18 the mam cause of death and the most serrous problem mn patients 1ll with SLE
In lupus nephritis the glomerular tuft 15 damaged, and reacts to deposits of
abnormal mucopolysaccharides and other protemaceous substances, with the
appearance of loeal bascment membr ine thichening “fibninaid  change, ¢ hema
toxy in” bodics and endothelial cell proliferation At any moment in time the
hidneys of two tlyrds of patients 11l with ST E arc involved to a greater or lesser
degree by these pathologic al. 1 and therr ¢ The majority
of patients 11l n1th SLE die of renal failure and lupus nephnitss 1s found on post
morteta exanunation i over 75 pereent Its course may be fulmmating and the
patient may dic of renal farlure nithin wecks of the inieal onset of the allness
On the other hand lupus nephritis may devdlop <lowly i+ paticnt whe has
been 111 wath SLE for months or ycars or mas present with the gradual onsct
of 4 classical nephrotic s ndrome—wlnch may b the only oscrt manifestation
of SLE Usunlly 1t progresses slowly  but ncxor ibly to death during a period
of bout one to four ycars \ small proportion of patients my bive longer In
general the rate of progression of tupus neplinitis s more rynd thn that recn
1n the common forny of glomerufonephritis relatcd to streptococeal illness

The earliest kesion of lupus nephritiz consists of a loc 1l membranous glomeru
Li1s snvolving small areys at the punphery of the glomerular tuft Small arcas
of endothelia) cell prohferation ire al-o commonly ~ecn These early lesions
have been found by renal biopsy in the ab~cnee af signs sy mptoms or laboratorv
data indteating mvolyement of the hidnes The unne may be normal or 1t may
cont un protein leucoey tes in elumps and leucoch te ¢ ysts—a finding which often
leads to the crroncous diagnosis of pyelontphritis® At this stage of the illness
tests of renal function aie of hittle value in making « disgnosis Renal imvolhve
ment which ean only be suspeeted chimeally may be dragnosed by renal biopsy

The rate of devdlopment of the glomerulir changis ind the progress of the
renal disease m v depend on the extent and severity of the mitial lesions in the
kidney The progression of the leston 1n the glomerutus 1s indicated by the 1p
pearance or merc 1~ of fibrinoid material mn the basement membrane by anin
erease in prolferatin ¢ dewions by the development of adhevions betw een the tuft
and Bowmnan s capsule and 1n some eases by the desclopment of local areas
of neerosts and harvorrheus These lesions may mimie the  emboklie glomerulo
nephritis of Lohlemn

As the renal leson progresses erythroeyvtes and granular casts appear in the

My ) atients with acute ST deselop trans tory unnin alnermalities anl a nse in
Ue thod nonjrot h niiegen Theae patients do not b ecssanhy ) e Dyns aephritie
This ean onts be Lignved o nieally when the unnare abnarmakities pers t
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urine of most patients, and epithehial cell easts fatty casts and oval fat bodies
1n the unine of some renal funetion decreases azotemra 1ncreases, and the chm
cal manifestations of renal v olvement such as nocturia polyunia and ¢} irst
make their appearance From our expersence we suspect that—af they live long
enough—almost all patients with progressive lupus nephritis will pass through
an edematous stage of nephritas assocrated wath hy poalbumnemia k3 percholes
terolemia and much protemuria When this nephrotic syndrome appears the
typical face rash of SLE majy have dieappeared and 1s usually abeent once sesere
renal discase 1s established In ather patients 1l with SLE as we have men
tioned above the mephrotic syndrome majy be the presenting manifestation of
the discase The diagnosis of SLE may be overlooked beeause the better known
symptoms and stgns of SLE may be ab<ent or mintmal when edems develops
Usually a carcfully taken history establishes the presence of sy mptoms of SLE
in the immediate or remote past Presumably Iupus nephritis 1s tl e cause of the
nephrotic syndrome 1n adults 1n a significant proportion of eascs and the exact
diagnosis 1s best made by finding the charactenistic histologic preture by renal
biopsy

In this form of the nepl rotic syndrome spontancous or mduced diwresis with
raptd clearing of water logging 18 not commonly seen and the edema usually
persists for months Usually ¢l ¢ patient s dicease shides imperceptibly from the
edemntous phase into a slowly or more rapdly progresstve chrome renal ful
ure During the edematous phase there may be histologie evidence of either
membranous or membranous and proliferative changes 1n the glomerular tuft
and eprthehal crescents may be found The features more j cculiar to lupus ne
phritis are usually present at this stage Tubular degeneration 1¢ evident and
fatty changes arc demonstrable with specsal stains Interstitia] edema and mild
fibrosis are common and the vesscls of t! ¢ hidney may contun fibrinord At
this stage of the illness the kadney may be prone to infection and secondary
1t elvement wath imflammatory diceases such as pyelonepl ritis may be cvident
chinieally and histol lly Pr to chronic glomerulonephritis with con
¢traction of the haduey 15 rare and hyahnuzation of the glomerult 15 unusual
Mo+t las herome atron) ic or dilated but severe tubular atrophy 1s rare

Il Protemurta deereases and ¢nsis appear i indiedst 1 v ow “
MU 4ate af vonal {metion become most ebnormal Clinteal and Inboratery

acute exacerbation of BLL With tilduy ju v
death 18 1n chrome renal falure and m ::mny
s at afany

3
’

or duning an
~» na malaa eal erises Usually

the end the hidney may be mdistinguisitiv e v
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chronie glomerulonephnitis of the common type and microscopically hitle or
no evidence of the lestons typical of lupus nephnitis may be found

One other facet of lupus nephritis remams to be discussed In a few caces
the di ease may run a fulminating cource (peeudo nephrotic syndrome) The
glomeruls are severcly damaged from fhe outset Although a brief history of
other symptoms of SLE ma3 be clicited the onset may be sudden The pattent
15 admitted with much protein 1n the urine and appears to have the nephrotie
syndrome However the serum cholesterol level 1s low In our expenence this
pseudo nephrotic picture was usually complcated by the development of other
evidence of acute SLL such as abdominal cries and myocarditis After a short
stormy 1lness the patient dics in renal falure The cause m not difficult to
find Renal function has been by a most extensive and active
glomerular disease in which widespread locat necrosts fibrinoid change, hary -
orrhevis, ¢ hematoxylin  bodies and  hyalme thrombi eccupy the stage Severe
tubular damage and interststial edema fibrosis and inflammation complete the
pieture
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