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Arthritis is one of our oldest and mo�t neglected 

disea�es. The earliest known example of multiple 

arthritis in a fossil vertebrate is in a skelton of a 

platecarpus ( a large swimming reptile) which lived 

about 100,0001 000 years ago. Chronic arthritis of the 

spine was present in the ape man of 2,000,000 years 

ago as well as in our anceetors, the Java and Lansing 

men of 500,000 years ago and Egyptian mummies dating 

to 8,000 B.C. The Romans built extensive baths through 

out their empire because of this disease. 

Rheumatic diseases are the commonest cau!e of 

chronic illness in this coun�ry and rank second in 

causing temporary and permanent disability. It has 

been estimated that nearly ?,000,000 people ( at least 

one in every twenty persons) in the United States have 

some form of rheumatic disease. Arthritis surpasses 

injury from accidents from the �tandpoint of days lost 

from work. The rheumatic diseases disable ten times 

as many persons per year as does diabetec or tubercul­

oeis and seven times as many pereons as cancer. Among 

chronic diseases rheumatiem cripples in the largest 

number and kills in the emallest. Because of its 

ability to cripple witbout killing, it 8hould be put 

at the head of all other chronic diseases ae of 
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preeminent medical, economic and soclal importance. (1) 

It has now been accepted that rheumatoid arthritis 

is a generalized disease with definite constitutional 

manifestations. None of the many theories of etiology 

(endocrine, infectious, metabolic, neurogenic or 

circulatory) hae been generally accepted. 

Becauee of the terrific import which Cortisone 

initially has had in the therapy o! rheumatoid arth• 

rit1e, this writer has endeavored to review the 

pert­inent literature concerned with one aspect-what 

effects, if any, has. thie new wonder dru�, Cortisone, on 

the erythrocytic sedimentation rate in rheumatoid 

arthritis? A critical evaluation of the value of this 

laboratory proce4ure as an indicator or index of 

Cortisone affect on the inflammatory activity in this 

disease �rocese 

1e attempted. For many years this laboratory pr9cedure 

ha� been generally accepted as one of the mo<t reliable 

indicator�, in most casee of rheumatoid arthritis, ae to 

the degree of disease activity �resent. Then too this 

question must be anewered- can the reeul te of this 

procedure, after Cortisone therapy, be accepted ae a 

true indicator of dieeaee improvement or must the 

clinician rely on other methods available to him? 

Speaking before the Heberdeen Society in London 
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in October 1948, Dr. Philip Hench or Mayo Clinic firet 

reveal d h1! theory or the potential rever�1b111ty of 

rheumatoid arthriti�. (2) "Rheumatoid arthritie hae 

two sharply contra�ting charact�rieitice, that of 

potential ehronicity and that or potential revere1b111ty. 

So graphically ha• the chronic progreeeive form or 

thie dieeaee been de•cribed that it hae become almoet 

indelibly 1mpreeeed on the minde of phyeiciane and 

laymen alike ae the archetype, not only of rheum-

atoid arthritie, but or all the arthr1tidee. Th• 

contraeting characterietic or rheumatoid.:.ite potent-

ial revere1bil1ty bad not been eufriciently deecr1bed 

or appreciated but to the clinical inv8et+gator, it ie 

much more important tham ite potential chronicity. 

Of much mo�e intereet and more dramatic than the fe ble 

remieeione induced by foreign protein reactione, 

etarvation, or eurgery, or even the eturdier rem1eeione 

induced by chryeotherapy, are thoee which he noted to 

ari!e accidentally, appearing in connection wiih coin­

cidental pregnancy or hepatiti� with Jaundice. Theee 

two conditione were u�ually potent antagon1!te to 

rheumatoid arthritie. In the preeence of eith•r one, 

rheumatoid arthritie round it difficult to progre�e or 

to do more than retr at. Thue any theory on the 
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etiology muet nece�ear1ly take into account the power­

ful amel1orativ• influence of Jaundice and pregnancy". It 

thue became eaeiar for him to con!ider that rheum­

atoid ar�hriti! rep;r-eeented not a microbic dieeae•, but a 

ba�ic bioch mical di�turbance ot an unknown type which 

ie accid ntalty an� transiently corrected by eome incid­

ental biologic cha,�g•e common to a number of apparently 

unrelated evente, meet notable or which were pregnancy 

and jaundice. Obviouely there exieted a great unreal­

iz•d potentlal tor the relier of rheumatoid arthritie, 

a potential which he realized muet be brought to reality. 

It wae finally conjec'tured to Hench and othere that 

the hyp<:>thetic common demominator of "anti-rheum­

atic eubei.ance Xn wae not a di�.ent ,:ration product 

from a damaged liver, but wae probably a biologic 

compound epec1f1.c in nature and function, a compound 

which wa� normal to th human organiem. Aft•r oone1der­

at1on o:r numeroue chemical compound!, it wae conject- 

ured th.at the "anti rheumatic eubetanc• X'1 might 

b• an adrenal hormone. In 1941, Hench and hi! cohorte 

recorded their interestin adrenal cortical fraction! 1n 

general and. Kendall�e compound E firet it1olated in 1935 

·and identified in 1938 in particular. But einc•
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Compound E wae not available until September 1948 

and wae thue not available to be ueed for experimental 

purpoeee until then, a con�1derable length of time had 

elapeed until the co�pound could be ueed for clinical 

purpoeee to note ite effecte. 

If we are to underetand the work done on Cortieone 

we muet etudy the pre�ent day work on the adrenal 

etero1de. To 1950 28 eteroide had been ieolated, but 

only 6 of t em are active ae far ae known. (3) Theee 

e1x eteroide can be divided into three groupe. The 

firet group containe only de!oxycorticoeterone and 

the eecond contatne oorticoeterone, l?-hydroxy-

ll- dehydrocorticoeterone and l?-hydroxycorticol'terone. 

You will eee that theee are oxygenated at the ll poe 

1t1on and becauee of thie are called oxy�teroide. It 

le thie group with which we are chiefly concerned 

becauee it containe compound E or Cortieone. Group 

three containe compound S. Ae early ae 1930 :Sutton 

(4) enunciated the theory that the 11 pre-ootent function" 

of the adrenal cortex wae to regulate carbohydrate 

metaboliem. He obeerved that when adrenalectomized 

animale develop acute hypeglycemia and low glycogen 

levele and that when mormal faeted antmale were given 

large doeee of cortical extracte there wae an increa!e 
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1n th blood �ugar 1 vel and 1n both liver and 

mu�cle glyeog•n. In 1936 Ma�on, My r! and Kendall 

(5) and 1n 1937, de Fremery and hie co worke�� ieolat d

compound B (Cortico�t rone) and d1hydrocort1coet_rone 

now call d comnound A, both xtracte ot th adrenal 

cortex, in cry�tallin• torme. K ndall (6) (1935) 

at Mayo Clinic fir•t ieolat d 17-hydroxy-ll­

dehydrocor�icoeteron from th adrenal cortex and 

called 1t compound E. 

In th e v ral m thod!I available for eed1menta't1on 

rate det rmination, ther i• � n ral a�r ment r gard­

ing the principlee involved. The phenomenon ie primar­

ily denenaent on the prop rt1e� of th plaema and 

con!iete of thr e phae•I!. (?) Th firet ie a period 

ot a��r gation or th r d  cell�, gen rally accepted 

a� cone�etin� of roul aux formation. Thie i� followed 

by a period of con•tant � ttline; velocity which ie 

btli•v�d t� b- d pendent primarily on th iz or r d

cell �ggr gat �. Aft.r a variable length or time, 

the rat of eettlin� elows gradually al'!. th celle 

becom pack d tog th r at th bottom of th tub . 

Thie 11packin� phaee 11 1e influ need by the volum of 

packed arythrocyt e. To eliminat thie influenc the 

Rourk Ernetene (8) and Cutler (9) methode actually 
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delerm.ine the 15ettling velocity during the period 

of conetant �ettling eo th• paekint; phaee ie not included 

by th•ee procedure!!. Th• W1ntrob method 

do�� not include the packing pha�e and attempte to 

correct tor it on the ba�1e of n•atocrite read1n�!!­

(1O) In the W•et•r�r•n techn1que, the length or the tub 

ueed (200 mm.) and the standard dilution with 

c1trate m1n1mized th• packi�g errect and no correction 

it. usually applled. (11) Hal 6Uld Curtie (12) 1n a 

comparat1ve s-Uu(ly found ih1e to be juet1fied, ae they 

dtmonetrat• that the on• h.our rtading with th1!! 

tech-n1que wa! directly proportional to ,he eettl1ng 

velocity dur1n� the period ot conetant tall. 

However, tht volume or erythrocytee can aleo 

arr ct �h• v•locity durtng the period or conetant fall. 

Thie ie apparently due to an upward d1eplacement 

current in the fluid med1um, tllrough which lhe celle are 

eettl­ing. Thie upward dieplacement will be increaeed by 

an 1ncreaeed volume of erythrocytee, with reeultant 

elow1ng of the apparent e d1menta�1on rate. Thie 

necee!itates correction 1n the Rourk• Ernetene Method (8) 

and 1e included 1n the correction ueed with Wintrob 

Method. (10) Hal and Curt1� (12) believ• that in the 

Weetergr1n Method, the 1ncreaeed h1.1ght of the 
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blood column reeulte in leee retarding effecte from 

theee displacement currente. 

In the Wintrobe (ll) and Rourke-Ernetene (8) 

methode correction for hematocrite readinge are made 

on charte derived from the determination made by 

removing or adding plaema to the blood sample. The 

validity of thie concept ha� been eeverely criticized 

by Cutler et al, (9) who have shown the manipulation 

will alter the degree and incidence of Rouleawc 

formation. Alteration in eiz� and ehape of the red 

blood celle aleo affect the eedimentation rate, 

apparently: by inhibiting or augmenting the tendency 

toward Rouleaux formation. 

In eeeence the sedimentation rate ie an empiric 

determination, the value of which hae been eetabliehed 

by clinical experience. It correlate < roughly better 

with the level of plaema fibrinogen than with any other 

factore which have been measured, although it is 

influenced by the levele of other Plaema protein 

com?onente. It ie also influenced by the packed red 

cell volume and in general the reeult� can relate 

better with clinical etatue 1f th1e influence can be 

m1n1m1zed or corrected. (13) 

Hench and hie co workere (14) fir�t adminietered 
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Cortieone (Compound E) to rour,een patiente with �•v re 

or mod rately �•v rt rheumatoid arthritie in 1948 when 

enou�h of th dru� wa� availabl for clinical trial. 

Changei produced in the eedimentation rat e were noted. 

In every ca!e, when thie dr�t, compound E or ite 

acetate, wae employed, �•dimentation rates (Weeter�r•n) 

deer aeed markedly, eometim e promptly and rapidly, 

eometimee more elO'Wly. In a tew cae e the rate wae 

refractory the fir�t thr• to nine daye de�pit• 

marked clinical improvement. Sedimentation ratee 

ueually deer aeed at the moderate epeed of 2 to 4 

mm. daily average; 1n other caeee rapidly at a daily

average or 4 to 7 mm., occaeionally at the very rapid 

rate or more than 7 mm. daily. Ratte or dec�•aee 

varied from pa.tien.t to patient, and were influence by 

the doe• or different prtpa.ratione of compound E. M�et 

ratee became normal w1ih1n 10 to 35 daye but ratee, 

al,hou�h much reduced, did not become normal in 3 ca.ee�. 

Boland and Headley {1949) {15) eelec"ted 8 patiente 

to note the effect< of thi! n w th•rapeutic agent!, 

Cortieon,, on their rheumatoid arthritie. 5 of the 

patiente had the die•a�• in a eev1re and decidely active 

etage and 3 patiente were leee eeverely aft c,ed wi1h the 

die1aee. Each ot the 5 with e1v1re arthritie had multiple 
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involvement of multiple peripheral jointe and great 

d1eab111ty; 2 had involvemente of the epine aleo. The 

duration of the di!eaee varied from 4 to 14 year!. 

Sedimentation ratee before the u�e of Cort1eone were 

( 1n ord�r of caeee ) ?4, 128, 70, 97 and 80 mm. in 

one hour. (Weetergren method. ) Cortie,...ne acetate wa!' 

adm1n1etered to each patient for 8 daye. Daily doeage 

wae guided by the exper±encee of Hench, Kendall, 

Slocumb and Polley. (14) 4 of the 5 patiente received 

an initial doee of 300 mgm. given intramuecularly on 

the firgt day and 160 mgm. daily thereafter for 7 daye. 

One patient (caee 3) received 200 mgm. on the fir�t 

and eecond daye and 100 mgm. thereafter for 6 daye. 

Sedimentation ratee dee eaeed e1gnif1cantly in each of 

the 5 caeee; decreaeee varied from 15 +o 75 mm. within 

8 daye. The degree of clinical improvement wae not 

nece�earily reflected by the reduction in �edimentation 

ratee. Sedimentation ratee after 8 daye of Cortieone 

adminietration were ( in order of ca�e! ) 49, 5J, 34, 

56, 59. However, 2 monthe after Corti�one withdrawl, 

eed1mentat1on ratee ( in order of ca�e� ) 79, 44, ?4, 

?8, 77 mm. per hour by the Weetergren method. 2 patiente 

with moderate and l patient with mild but definite 

rheumatoid arthritie were given 50 mgm. of Cortieone 
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daily far 10 to 15 daye until the clinical man1feeta­

t1on� had eube1ded almoet completely. The eed1menta­

t1on rate 1n caee 1 wa� reduced from a pre Cortieone 

level of 35 mm./hr. to 11 mm./hr. on the 10th day. 

Oaee 2 ehowed a decreaee from 44 mm. prior to Coriieone 

adm1n1etration to 12 mm./h.r. after 15 daye of therapy. 

Caee 3 !hewed a reduction from 26 mm./hr. to 6 rnm./hr. 

by the 12th day. (Weetergren method.) 

Within a short time after the firet reporte by 

Hench and hie co worker� (14) were publiehed, 

O'Connell and Burne (15) workipg in Rhode I�land 

tried Corti�one th�rapy on 2 patiente afflicted with 

rheumatoid arthritie. The fir�t patient wal'I a 36 yr. 

old female who had euffered from the dieeal'le for 10 

yeare. Laboratory data at th.e time of admiee1on 

showed her eedimentation rate to be 24 mm./hr. 

Cortil'lone therapy wae etarted February 4, 1950 with 

an initial injection of 250 mgm. 1ntramuecularly. 

For an initial period of 10 weeke, 100 mgm. wa� 

given daily. Two monthe after beginning of therapy 

the E.S.R. had fallen progre�l'lively to the level of 

Cutler 6 and Wintrobe O mm./hr. in J-uly 1950. 

Similar reeulte were noted in the �econd patient. 

In thie caee, the eedimentation rate wae reduced 
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comparably after 21 doeee of Cortieone in �4 daye. 

It wae the authore opinion that good re�ulte with 

marked clinical 1mDrovement ae well ae improvement 

determined by the E.S.R. were obtained. However, 

thie eeriee wa� limited and the author felt further 

evaluation of the clinical u�efulneee of thie drug 

ae a theraputic aid in rheuma�oid arthritie muet 

await reeulte of further inveetigation in a larger 

eeriee of patiente. 

Utilizing the moet exhauetive of etudiee to 

determine the phyeiological effecte of A.C.T.H. and 

Cortieone ae well ae the clinical u�efulneee of 

theee eteroide in the modification of pathological 

proceeeee, rhorn, Foreham and Frawley (16) noted 

that the effect of Corti�one on the eoeinophilil 

eed.mentation rate in 'rheumatoid arthritie coneiete 

eeeentially of little reeponee during the early daye 

of treatment in spite of good cli 1cal re�ponee, but 

generally falle to normal or near normal levele within 

l or 2 weeke of th'�rapy.

From a large group of patiente with rheumatoid 

ar't.hritie, 8 patient"! wer eelected arb1trar11'y by 

Spiee and De Ka�yer (l?) for a etudy of the effecte 

of. ? different eteroid co�pqUnde ae well ae Cortieone 

on the �rthr1t1c proce��e�. lil patient� w�r� 
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excluded that �ave a hietory or mild arthritic 

involvement or who had only mild evidence of the 

dieeaee. Aleo excluded wer all caeee whieh were eo 

far advanced that they ha:d ankyloeie ot the jointe. 

Each patient eelected for the ,rtudy fulfilled th• 

criteria: an elevated E.S.R.; phyeical handicap 

to a point where he could not function without th• 

aeeietance of othere; ewollen and painful jointe; 

a diiriaete for :rood; loee in body weight, ewollen, 

painful and tender jointe, and eom• anemia. In 

each of the 8 cae e th author tried 7 differen, 

et roid compounde; pre.gp._ei:ie, pre�non , 1'7-methyl­

delta-5-androetendiol 3, 17-hydroxyprogeeterme, 

17-alpha-hydroxy-ll-aeeoxycorticoet rone-21-acet�t•,

deeoxycorticoeterone acetate and ergo�tanyl acetate 

aucceeefvely without any evidence of the patient 

receiving any ameliorating •ffecte or any objec�iv• 

improvement being noted. Cortieone ac•�ate wae 

then adminietrated eubeequently to 4 of th• 8 

patiente. Chol eterol euepeneione were injected 

intramueoularly in the other 4 patiente ae a 

control. In each of the 4 cae•� treated with 

Cort1eone, a eigniticant decreae• in the eediment­

ation ratee was noted ae well ae clinical improve-
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ment being quite good. 

Among the firet worker! 1n England to note 

the clinical effecte of Cort1�one in rheumatoid 

arthr1tie were Copeman, Savage ahd B1ehop. (18) 

In the latter par't of 1950, they eubjected 5 

pati nte, who had euffered trom nolyarthritie of 

the rheumatoid type for more than 6 monthe, to 

Cort1eone. The experimente were controlled by 

meane of a ch leeterol compound which wae injected. 

The dosage echedule coneieted of 300 mg. the firet 

day, 200 mg. the eecond and 100 mg. daily for the 

following 8 daye. In all the caee• the E.6.R. 

fell eign1f1cantly during the tr1ale. Exemplary 

of the reeulte wae caee l, a married woman, age 49, 

who had euffered from rheumatoid arthritie for l½ 

year!. Joint motion wae markedly limit�d and codeine 

wae neceeeary for contPol of pain. Sedimentation 

ratee were repeatedly found to li between 50 and 

60 mm/hr. (Weetergren.) The reeponee to Cortieone 

wae dramatic. By the third day of therapy, the 

patient could dreee unaided. One month later, the 

reeidual improvement wae coneidered to be about 

halt ae much ae ehe had attained during the couree 

of Cortieone therapy although the E.S.R. had rieen 
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to 54 mm./hr within a week of di�continuence of 

the injectione. 

From a large group of patiente with rheumatoid 

arthritie who had been under ob�ervation at the 

nutrition olin1c, Hillman Hoep1tal, B1rm1ngl:lam, Ala., 

Stone and Spiee (19) eelected 4 men and 3 women. 

All were patient� with mild ar�hritie or thoee who 

had ankyloeie of the weight bearing jo1nte or the 

jo�nte of the hande and fingere. Every caee ehowed 

a e1gn1ficant decreaee in the E.S.R. within 2 to 15 

daye. Doeagee of Cortieone varied from 325 to 1650 

milligrame. 

Dr. Edward Roeenberg (20) in experimente conducted 

at Michael Reeee Hoepital, Chicago, from April, 1949 to 

January, 1951, confirmed the obeervatione of Hench, 

Kendall, Slocumb and Polley. (2) Adminietration of 

Cortieone to patiente with rheumatoid arthritie 

invariably reeulted in relief of the arthritie. High 

eedimentation rate� returned toward normal and inverted 

albumin globulin ratloe returned to normal. The graphe 

ehown below show the effecte noted by Roeenberg during 

the prolonged adminietration of Cortieone. It ie noted 

that the initial eedimentation rate fell rapidly 

following the initiation of Cortieone therapy. A rest 
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, 

period durin · the early we ke of February wae 

accompanied by a moderate r1�e in �ed1mentat1on 

rate and pai."tial return of eymptome. When do!ee 

of Cortieone were reeumed symp�ome improved. When 

doee� were reduced to 50 mg. the �edimentation rate 

ro�e and ey�piome were more marked. 
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Immediate effect �r Cert�one on �•dimentation 
rate in rheumatoid arthr1t1e. 
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Effecte dur1n� lon� term adm1nietrat1on of 
Cort1eene in rheumatoid arthr1t1e. 
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Bunim (21) in etudiee conduct•� 1n New York noted 

the laboratory reeponee induced by Corti�one in 

rheumatoid arthritie. All caeee ehowed �1�n1f1cant 

decc•�e•e in etdimentation rat•� within 10 day� after 

initiation of therapy with Cortieone. Rtlap�• within 

a few weeke after Corti�one wae diecontinued wae the 

rule. 

In an attempt to compar the reepon�• of rheuma 

toid arthriti� to different methode ot manag1ment, 

Freyb rg, Adame, Duriva�• and Tra gr (22) utilized 

3 diff�r,nt mode� of therapeutic mana��m,nt. Thee• 

m�thode were: (a) adminietration of Corti�one in 

ahort coureee �•parated by re�t ptriode; (b) euetain 

ing the benefite of thie hormon• by other forme of 

treatment eo that Cortieone did not have to be repeated 

for long periode; (c) developing an 1ft1ctiv• method 

for prolonged uee of Cortieone without harmful reeulte. 

Baeic conclueione reached by theee authore after 

u'tilization of the 3 ditf rent methode of management 

in 31 �•lected ca� .e of rheumatoid arthritie were: 

that in th• interval type of management with Coriieone, 

(l? patiente) the dieeae• improved to a �r•at de�r•e, 

the eeaiment(i;.tion ratee u�ually became normal and 

that after the dru� wa� etopped, a prompt relapee 

(18)



reeultea which reeponsed promp�ly to reinet1tut1on 

ot Cortieone. Etforte to euetain by other druge 

failed (9 pat1ente). Long term therapy ueually 

gave good reeult� with E.S.R. and clinical 

manife!!tatione roughly paralleling each other. 

Ueing a� caee material patiente treated in 

the Arthritie Cl1n1c, Un1vere1ty of Minneeota and 

in the p�ivate practice of Bilka, (22) a total of 

36 caeee of rheumatoid arthr1t1e were etudied; 26 

of which were clae.!'lified ae of the eevere type. 

Parenteral Cortieone, given 1ntramuecularly in 

daily injectione wae ueed in 21 caeee. Oral 

Cortieone wae ueed 1n 15 ca�ee. Patiente were 

given 150 to 200 mg. of Corti�one for the firet 

day or two, after which the do�e wae reduced to 

100 mg. per day. Total doeee rang�d rom 8 g�. to 

9.975 gm. with moee patiente receiving 2 to 3 gme. 

Period of adm1n1etrat1on wae from 1 week to over 

5 monthe. Practically in all caeee eo treated, the 

authore noted a dramatic reeponee to Cort1eone with 

a marked reduction in E.S.R. Ae ie generally noted 

the eymptomatology of the rheumatoid arthriti� 

cloeely paralleled the tall 1n E.S.R. which took 

place in all of the ca�ee treated. 
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Early in 1951 Norcroee, Lork1e and Talbott (23) 

determined to evaluate certain etero1de including 

Cortieone in affecting the cour�e of rheumatoid 

arthritie. 24 out or 6? patiente afflicted with 

thie dieeaee were metieulouely �tudied after Corti�one 

therapy. A.ll 24 of the patiente eo treated exhibited 

eignificant improvement with thie type of therapy. 

5 patiente had a temporary complete remieeion in the 

couree of the rheumatoid proceee, and 15 othere had 

marked objective and eubjective improvement. During 

Cortieone therapy, the eedimentation rate becrame 

normal in 8 pereone and wae eignificantly reduced in 

8 othere. 

Swedieh worker�, Berglund; Nordeneen and Olhagen 

(24) were primarily intereeted in determination of

eerological reaction� following Cort1eone therapy in 

rheumatoid arthr1tie when they etudied 2 such caeel!. 

It wal! noted that both caeee which had eoeinophilic 

l!edimination ratee of 120 to 130 am/hr. before 

therapy ehowed dramatic reeponee clinically and 

within 3 to 4 weeke exhibited E.S.R. of 15 mm./hr. 

or ieee. Upon the ceeeation of Cort1�one therapy 

the E.S.R. ro�e rapidly to pre•therapy levele or 

higher in 2 week� or leee. 
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Writing in June, 1951, Dr. R. J. Tivort or 

En�land (25) rtlatee hie 1xperiencee with a caee 

ot rheumatoid arihriti� -which had been eucc,eetully 

treated w11h Cortieone for 8 monthe. The boy, a�e 

15 yeare, wae diagnoeed ae eufrer1ng trom the 

d1eeaee in April or 1950. Hie eeinoph1lic eedimen­

ation rate wa� raleed to 90 mm.ftrr. (Weetergren) 

Failure or �old ealt therapy after 6 1nj,ct1one 

at weekly 1ntervale wae noted. At th, be�1nning of 

Q(lriieone therapy, hi� E. 8. R. wae 50 mm./.,lir. The 

ueual initial doeag• valuee for Cortieone were 

employed and dramatic reeponee wae noted 1n 2 

we1ke. The E.S.R. fell to 14 mm./hr. The doea�• 

wae gradually reduced to 50 mg. daily, thence to 

alternate daye, twice weekly, weekly, and thin 

every 2 w11ke. The E.S.R. had remained normal on 

th, 50 m�. doeage every 2 w11ke and excellent pro�r•ee 

eont1nuei. Tivort wae thue convinced that low doeage 

wae of cone1derable value in th th rapy of the 

milder type of rheumatoid involvement and if eueta1ned, 

with neceeeary alt ration to me t chan�1n� phye1olog1-

cal demande, wae of coneiderable value in the therapy 

of th1e dieeaee. 
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Dur1ng the paet year ar the John Gaeton 

Ho u1tal in Memph1e, Tenneeeee, 6 ca.eee euffer�ng 

from chronic rheumatoid arthrit1e were treated with 

Cortieon by Dr. Fred Tatum. (26) The average doeage, 

(Cortieon ) per pati nt wa.e 3 • .5 gm., the average 

duration of admin1etrat1on being 37. daye. Sedimenta­

tion ratee which prev1oue to th rapy were quite high 

decrea�ed rapidly to normal. The author neceeearily 

reeerved judg•ment or value of the eterold ae a 

treatment or the di�eaee becauee or hie own limited 

experience, but did feel that further �tudy would 

prove the eteroid compound to be a valuable,theraputic 

aid although not a cure tor the dieea�e proceee. 

Letkovite and Schupbach (27) were primarily 

int reeted in comparin.g the errecte or Artieone 

Acetate and Cort1.eone o.n rheumatoid arthri tie. 9 

!elected patiente from Kennedy Veteran�• Hoepital,

Memp.t).ie, were choeen t'o.r t etudiee. The durati.on 

of the dieeaee varied from 18 monthe to 29 yeare. 

100 to 200 mg. of Artieone wa• given twice daily for 

a period of 4 to 40 day� during which complete phyeical 

and chemical ��ud1�! of the patiente were made. A 

controlled �tudy of 1 to 31 weeke wae made and none 

of the 9 patient! exhibited an �ubjective or objective 
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improvement. Blood E.S.R. were e!!!!entially unaff cted 

by the Arti�one therapy. Subeequently 3 of the 9 

pat1ente were choeen by the inveetigatore to undergo 

Cortieone therapy. Doeage echedulee were arranged eo 

that the loweet effective therapeutic doeage could be 

ueed. All 3 of theee patiente experienced eubjective 

and objective improvement, blood eoe1noph111c rat�e 

dropping from 39, 42, and 34 mm./hr. reepect1vely 

prev1oue to Corti one therapy to levele of 16, 21 

and 15 mm./hr. reepectiv ly after therapy. Thue the 

value ot Cort1�one in ca�ee of rheumatoid arthritie 

refractory to the action or etero1de elmilar to 

Cortieone wae proved by theee lnveetigatore. 

Steinbrocker and hie group (28) pre�ented a 

report of their experience� with Corti�one a� A.C.T.H. 

therapy in 72 caeee of rheuma.toid arth?titie. Standard 

doeage patterne or Cor�1�one were employed accordtng 

to the eeverity or the individual caee. Chol��terol 

controle were employed. Reeulte are tabulated 

below. (Fig. 3) 
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Figure 3 

Reeulte of Admini�trat1on of A.C.T,H. and 

Corti�one in Rheumatoid Arthritie. 

Ho. of Complete tlreatly Slightly 
Caeee Remi"eion Improved Improved 

72 _A_ 29 39 

� 401 54 % 

Initial Short Term Hoep1tal, 10 to 30 daye 

Ambulatory Maintenance 3o to 340 daye later 

55 

No. Impr. 
or wore• 

21 

Reeponee ae not d clinically corr•lated quite 

cloeely with corr•�ponding change� in the eedimentation 

rate!. 

Price, Lightbody, Reveno, and Heide (29) included 

a total of 63 caeee in their renorte, all of which had 

received Corti�one for at lea�t three monthe. The 

group coneieted of 26 male� and 37 femal�! ranging 

in age from 19 to 70 yeare. All had multiple joint 

involvement with the duration of illne�e varying from 

4 month! to 36 yeare. Except in a few caeee, the 

doeage of Cortieone admini�tered coneieted of an 

initial intramuecular injection of 300 mgm. of 

Cor'ti!one followed therafter by 100 mgm. daily for 
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two weeke. After th1� the do•age wa� reduced to 

100 m ·m. on alternate day� from l to 3 weeke. 

Thereafter, the attempt wae made to maintain the 

patient on 150 mgm. twice weekry. Many, however, 

required more frequent 1njectione. Sedimentation 

ratee (Weetergr•n) were determined 1n practically 

all patiente immediately before the.beginning of 

Cortieone therapy, and follow up determinatione 

were then made after 2 weeke, and in eome, at later 

1ntervale durin� the admin1etrat1on of the etero1d. 

The largeet number of patiente, 17, had initial 

valuee which were moderately elevated 

(30 to 40 mm./hr.) ; 11 ehowed extreme activity 

with a fall of 60 mm./hr. or more, and the remain 

ing fell between the�e two extremee. Following two 

or more weeke of Cortieone therapy, 8 patiente 

:ehowed no appreciable change, 11 exhibited a 

e1gn1ficant 1ncreaee, while 27 ehowed a very 

eigniticant decr•a�e in the eoeinoph111c ! dimenta­

tion rate. 

In contraet to the completely negative reeulte 

obtained by the uee of d eoxycort1coet rone acetate 

with a�corbic acid and Delta-5-Pregnenolon in the 

therapy of rheumatoid arthrtti�, Wingfield, Toone, 
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Williame and Be_cker (30) report•d on 10 caeee of 

rheumatofd ar1hr1tie treated with Coriieone during 

1951. Standard �ccept d doeage �chedule! ae ueed 

by th• majority or therap1et� were employ•d. 2 or 

the 10 patiente ehowtd excel1ent result� with relief 

or reet1ng pain, and joint and mu�cl• etiffn ee. 

Joint ewelling and detor�itie� wert controlled well. 

Sedimentation ratee dropped from levele of 50 mm./hr. 

to 30 and 47 mm./h�. reepectively after 15 wetke of 

therapy. Cae• 2 ehowea a drop in eedimentation rate 

to 23 mm./hr. aft r 3 weeke or therapy but again roee 

to th• 15 week level of 47 mm./h�. 4 caeee ehowed 

good reeult�, 2 caeee, fair reeulte; and 2 caeee poor 

reeulte both clinically and objectively ae noted by 

failure or depreeeion of the eedimentation ratee. 

Some clinical reeulte publiehed by Bagnall (31) 

in Auguet of 1951 threw a new light upon the eubjeot 

of the effect of Corti!one therapy on eedimentation 

ratee. He warne in hie paper aga1net the too great a 

belief in the reliability of the eed1mentat1on rates 

in patients receiving Corti�one therapy. In hie data 

preeented, it appeare that when Cortieone ie 

administered orally, the fall in E.S.R. not 

infrequently outetr1pe the clinical reeponee and may 
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even lull the phye,icia,n into a falee etate of 

e • cur1 ty. By contraet, when Cortieo.n• wae inj • cted 

intramuecularly, th• clinical 1mpr0vem,nt may occur 

long before the :ta11 in E.S.R. He etatee that even 

a eub,tantial r1ee in E.S.R. may occur or the fall 

in E.S.R. may be eo long delayed ae to euggeet that 

Cortieono ie of no btne:t1t if the el1n1cal evidence 

of improvement le over1ooked. Ueing Cortieone therapy on 

43 ca�•� of active rheumatoid arthr1t1e, th• E.S.R. wa� 

estimated twice w••�ly by th• etandard Weetergren 

technique. 100 mgm. wa� the �tandard daily doeag, given 

by 1 injection parenterally or in 4 25 mgm. 

doeee by mouth. He found that in many caeee, there 

1e often a paradoxical behavior of th• eedimentation rate 

after·cort1eone therapy. If h• employed the parent ral 

method of adm1n1etrat1on of Cort1eon,, there wae a

tendency for the E.S.R. to lag behind clinical 

improvement. When the oral method of adm1n1etrat1on wae 

employed, however, there 1e a tendency for the 

E.S.R. to fall prior to the t1m• when maximum clinical 

improvement wa! obeervable. De!pite thie, in at l aet one 

third of the patiente receiving Cort1�on1 by either route, 

there wa� a parallel fall 1n E.S.R. correepondlng to the 

rat• and degree or clinical improvement. In 
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patiente with a normal E.S.R. prior to Cortieone 

therapy, there ie no r1e• in the E.S.R. even though the 

parenteral method ot adminietration ie employed. With 

either method of adm1n1etration, he occa�ionally 

encountered patient� who reenonded advereely to 

Cortieone. Thie rare adveree reeponee app•ar•d to· 

etart early with parenteral Cort1eone therapy and 

wae accompani d by a parallel riee in the E.S.R. 

With oral Cortieone, in the one inetance he obeerved, 

it occurred late after an early eatiefactory rem1ee1on 

and the E.S.R. remained normal until Corti�one wae 

etopped. 

Dr. William Wolteon (32) of the Michael Reee• 

Rheumatoid Arthritic Reeearch Group, in 8peak1ng b fore 

the Firet Clinical A.C.T.H. Conference, revealed that 

hie reeearch group had be n greatly intereeted in the 

correlation or clinical 1mpr.ovement, decreaee in 

•ed1mentation rate, and regreee1on of abnormal e rum

protein changee during remieeione induced by Cortieone 

becauee of the poeeibility that �ueh correlat1one 

might point toward the mechaniern of action of thee• 

eubetancee. Ob!ervat1on� were made during admini!tra­

tion of Cortieone, Weetergren and Wintrobe eed1menta­

t1on rll.tee being followed and. frequent eerum protein 
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fract1one determination performed by a chemical 

method which give! reeulte comparable to el ctroph­

oretic analyeie. The typical abnormal1t1ee preeent 

before Cortieone adminietration were elevated 

eed1mentat1on ratse, low eerum albu�1n concentratione, 

high eerum alvha globulin concentration! and high 

eerum gamma globulin concentratione. In the regree�ion 

ot lheee find1nge when Cort1eone wae given, th• firet 

change noted wae an incr•a�e in the rati"o of eerum 

albumin to eerum globulin. They noted that clinical 

improvement and improvement in eerum protein were 

much more cloeely aeeociated than clinical improvement 

and decr•a�e in eedimen�ation rate. Th• impreeeion 

wae gained from the etu�y or Cortieone induced remiee1one 

that the elevated eed1mentat1on rate apptare to be a 

much more eeneitive and pereietent indicator of dieeaee 

activity than 1e any abnormality in the eerum protein 

fractionation pattern. Apparent clinical well being 

and mormal eerum protein patterne could, in fact, 

coexiet with eed1mentat1on ratee ae high ae �hoe• 

preeent before treatment. On the other hand, the 

finding of eerum protein patterne which were returning 

to normal may give objective evidence of increaeing 

control of dieeaee activity long b fore thie fact could 
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have been eetabliehed by etudy of the eed1mentat1on 

rate. 

One of the moet intereeting and informative 

piecee of reeearch concerning thie problem of 

Cortieone effect on eedimentation rate ie the work 

of Vaughan, Bayltr and Favour (33). They correlated 

the gatD.ma globulin and :t"ibrinogen levele with the 

E.S.R. in the blood of pat1ente with active rheumatoid 

arthritie who were receiv1�g Cortieone ae a therapeutic 

agent. The auihore found that thee• hormonee depreee 

the level of both gamma globulin and fibrlnogen in the 

blood. Th•ee 1nveet1gato�� believe that the change� 

in concentration ot the two prot,ine: were euf1"1c1ent 

to cauee the alteration in eed1mentat1on ratee following 

hormone therapy. They eugge�t that th• eed1mentat1on 

rate might be ueed ae the eoe1noph111c count le ueed, 

ae an index of continued hormonal activity and not 

ae a criterion of the effectiveneee of the hormone in 

reducing dleeaee activity. 
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SUMMARY 

The acceeeion of Cortieone ae a therapeutic 

agent in rheumatoid arthr1tie ha� had a profound 

effect on th• rational• of �h rapy in th1e di!•a�• 

proce!e. Ev•r !inc• the_ report of the pot ntial 

revere1b111ty of rheumatoid arthriti! by Hench and 

1eolat1on or thie valuable eteroid by K ndall, much 

effort ha! been directed toward determining the 

clinical value of th1e eteroid ae a en•c1fic 

therapeutic ��•nt. It then becom e neceeeary to 

judge the value of "thie �teroid by meane other than 

eubjective patient impr.o�•ment or obeer�rable 

For many yeare, the 

�e imentit1on rate hae been coneidered 

moet valuable of laboratory adjuncte 

� mea�urement of the index of improvement or

the inflammatory activity in thie die•a.ee proceee. 

With thie in mind, a review of the pertinent 

literature concerning thie eubject ha! been attempted. 

A brief d1ecueeion concerning the var1oue methode 

or determining eed1mentat1on ratee, the general 

principlee involved, the factore influenc1n� it 

and the varioue methode for correcting for variable 



-

taciore, hae been pre�ented. Particular emphaeie 

hae b en placed on a eer1ee of caee reporte by 

varioue authore which have been analyzed to deter 

mine what effect, if any, Cor,1eone had on the 

eed1mentat1on rat,� in rheumatoid arthritie during 

different phaeee of therapy. Becauee of tht great 

faith of moet cl::1n1c1ane 1n thie laboratory proced 

ure ae a poe1t1v• index of improvement of the 

dieeai-e entity, thie writer wa� aleo intereeted in 

learning the view ot bae1c reeearchers concerning 

the value of thie teet ae a valid indicator. 

Divergent rtpoMe by ekilled inveetigatore have 

b:een offered for critical evaluation. 
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CONCLUSIONS 

Cl1n1eal and laboratory evidence ae gained 

by axteneive etudy of a large eer1ee of eelected 

paiiente afflict d with rheumatoid arthr1t1e and 

treated by Cortieone therapy, reveale almoet 

unanimoue evidence that the et ro1d ie of extreme 

value in produc1-nt; clinical rem1ee1one of the 

die•aee proceee if correct doea�e echedule!! are 

maintained. With few excepti�ne, almoet all 

1nveet1gatore reported e1gn1ficant decreaeee in 

the eed1mentat1on r�t•e of rheumatoid arthritice 

treated with Oorlieone. However, certain 1nveet1-

�atore �•r1ouely qu !t1on the value of thie 

laboratory procedure ae a true meaeure or index 

of Cort1eon• effect on the inflammatory proceee. 

The!e workere btl1eve that alteratione produced by 

the direct action or the Cortieone on the �amma 

globulin and ftbrino�•n conetituente of the blood 

with eubeequent 4:epreeeion of theee conet1tu1nte 

and �hue depreee1on of eed1mentat1on rat e, indicate 

hormonal activity only, and not the eftectiv•�eee 

of the �tero1d 1n reducin� d1eeae• activity. 
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In Y1•w ot the!• tacte, reeervation concerning 

the value ot :th1!! laboratory procedure in indexing 

the effectiven ee ot Cor11eone in altering the 

couree of rheumatoid arthriti� muet be cona1dered 

until further b1ochem1cal phye1olo�1cal eiudiee can 

be made. Objective and subjective clinical 

improvement remaine ae the beet indicator of 

improvement and should be ueed ae the cr1ier1on 

for guidin� the therapiet. 

Sed1mentatiqn ratee, like eoe1noph111e 

count�, can be coneidered ae a good indicator of 

hormonal activity on1.y. 

(34)
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