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CHAPTER ¥ - INTRODUGTION.

There are rew subjeeta in‘madicine gbout Whieh.there

18 more controveray than the Erythrocyte 5ea&mantatian

l‘Rate. Some authorities place great reliance on the test

while others have éiacardad it as having ne yractical

'zmpartanae. Thara is 1ittle agreement as ragar&a_eithsr |

|  the methods of estimation &nd interpretation or the clinicel

value ‘of the test. This thesis will deal omly with

prectical eanaiaeratianﬁ;  Theories as to tha-m@ghaniﬁm

“of sedimentation will not be diseussed,

Tha matarial to be analysed consists of appraximately
6000 sedﬁmanhatian‘tespa on 10@@ patients with aative
pulmonary tuberculosis, There hss been no selection of

these cases except in one reapeet: cases with some

,e@neurrent condition which might affect thegE.$.Rg {such

as pregngﬁay or rheumatic heart disease) have]baen_" |
6xcluded, Apart from this precaution the number of 1000

. 45 made up of consecutive ceses seen either as in-patients

of autspatienﬁg at King Georgé v,Hoapital for Tﬂbefauiesis,
In addition & singla seﬂimantation test was parformad on
619 apparently haalthy people.

The method for all tests was that described by Outler,
using the 5 ¢c. Cutler tube with 8 calumn of blood 50 rm,
high, The anticongulant was 1 part of 5 8% Sodium Oitrate
solution to s‘papts of blood. The rate 6f.sediment9tion

wasl¢hartea on the Cutler chart every 5 minutes for one

hour, and the aignifidant'reaaing“waa taken as the mumber

of mm. which the red c¢ells had fallen after one hour,
This one~hour reading is used tﬁraughout this thesis’
except where otherwise specified. g

The @bjeet of this study 1s to detarmine how reliable
the E,B.R. is in Pulmonary Tuberculosis., There are two

- aspects -



aspects of thls problem: dilagnosis and observation of
progress.. Diagnosis in this connection means nﬁt diagnosis
of the etiology of & pulmonary lesion but of its activity.
‘This will form the subject of Ghaptaf II, Observation of
progress can for convenionce be considered under two head-
ings. Chapter III will deal with the use of the E.S.R,
in the control of a case while under treatment, that 1is,
in hospital. The acouracy of the E.S.R. in prognosis will
'ba considered in Chapter IV. _in Chapter V the varioua'
' ‘methods of interpreting the E.S.R. will be compared,

Up to this point the E,.S.R, will be discussed only in
1ts relation to Pulmonary Tubersulosis. In Chapter VI
the use of the E.S,R. in other disemses will be described.
No original work has been done on this part of the subject,
and this chapter, therefore, 18 & summary of existing

litérature.
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GHAPTER II = DIAGNOSTS.

In the absenee of & positive aputum 1t 18 often very

'5_ diffiault to knaw whether a pulmgnary lesion is an ae%ive

tubereulous rocns or no%.'_ The E S.R. 19 frequently uaea
as &, guide in ﬁecid&ng this point, but thera zs mu@h
&ispute as to whether iﬁ is a reliahla 1naicabian. | Tha
psint at 138uﬂ 1&: With what ﬁegree af eerbainty aaes &
normal E.&.R. axcluﬂe the presence of active diaeaae?
' Perhapa the greateat difficulty in answerxng ﬁhia

qaastian iies in the 1aak of agreement as to wha% is a
normal E.S.R,, and the vartous values stated vary mtmn
very wida 11mits As ahcwn by the following figures given
fgr th@mamawh@up rgadigg, anhg _)says tha n?igg% is upv
to 4;mm.linﬁmen and G'mm. in‘wamen. | Wingfiela gives

the seme figures. Kayne, Pagel anﬁ 0'Shaug] esay | gﬁva
7 mm, in men and lO‘mmg.in womens . M¢G¢i§? givas.aé to
,;O mm,Jana gpeSfab Sar #s to spe@ify_de?inita‘mangpé fﬂ
:cﬁﬁregppnding tp»&afinite,degrebsvef aatiﬁityw*.sli?hﬁ. |
- moderate or severe, . Hsing & micromethod, Lanéau_j’gives ”
5'@&. in mon and 8 mm, ir;\ womene W;ntmbéwe?;‘cund that |
86% of healthy men were below 6.5 mm. and 86% of women
1 weée baléw'is‘mm; This marked discrepancy in women iev
, confirmeﬁ by Edwards and Yenmaéag)who state that the nsrmal
B8, R. in women can be “surprisingly Papid?®, Some authara
give mach higher narmaia than these., VaanQQ)quetea up
Ot 16 mmg Aﬁgnggg}up to QG_mmg and ngaod 8 np to 50 o 18
%far a 45 minute period. : '

Thera 45 & similar disagreement among authars using

. other methods of roading the E.s.a.  Bxpressing the

resulflas mm. per minute (during thoe maximum rate af‘gg%lk,
9
Cutler  glves the normal as not more. hhan .2 Mnller ‘.gg

not mora than .3, and for the Hourke-ﬁrnstene me thod 1t 1sb;

- glven < |



- given ase .4. | Using Day'a 5é&imentin Inﬂsx,‘an
(22) | (200}
_him&elf  gives the normal es. 0. 5, whereas Vi&a . says it
45 from 0.5 t0 1.4s o  ' |
| i .. Even more a@nfusing than these variable figures A8
 the fact that many authors, when diseussing the signifiw
cance of & normal &8 JRa in pulmgnary tub@reulosis, amit .
1 taistagewwhat_thay gegard as_“ngrmg;“.',‘A study of-aixty—
Q'tWO articiaé dealing with this sﬁbﬂéat revealed that ﬁéf*
less than forty of them failed to mention the nmrmal Valuea.
on vhich their findings were based, |
Returning to the original question, th&re are great
. differences of e@inimn as to the velus of the E8.R, 4n -
"exeluﬁing active diaease. Ringer and Reaaéagastate that

2 normal £,S,R, is fnun& in less than 1% of cases,

{18) -
 Cutler. found 1t only five times %g)&@@ﬁ cases of aative
‘tuberculosis, Banyai and Caldwell {fo?nd the E.S.R, -
' 44 ' :

~jn6f¢@itin,2% of 5274 eaBoR. Hailina  pleces 8o gndh_
»re‘lianée‘aﬁ the E, Sf R, thet he suggesﬁs mass sn’r‘veys for
finding bﬂberculosia cases . using the test and only X-faying
those with en abnormal reading. Kayne, Pagel and
'Shaughneas§5?)make a similar suggestion, and state that
e normal E.5,.R, 18 a va;uable ganf@rmation of the none-
-pragressivé éharaeﬁer'of 8 tﬁbeﬂauiaus pulmanarv lesion",
_ .ther auth@rs are mara erit&oal. Banyai and Caddeg?)
‘raport & normal B.5,R, in 8% of 2640 cases of active |
‘ tuberan1os1s and consi&er ita value greatly @var‘estimate&.v
Resgal) tates that nearly @nenquarter of cases showed
- ccnstantly‘normalcratag, &belea and Pﬁnneri using 8 mm,
as the upper limit of né#mal found that only 63%»@£~86
| aeciﬁentally discovered” aasaa of tuberculosis hed &
ra&sea'EfS.H. Treneharé found 107 of 287 cases with
. E.S'ﬁ. éf under 8 mme It Bheulﬁ be noted, however,

’that these were eaaes diseavere& by mess radiogﬁaphy, and -

- tho «



the majority would; theﬁefofe,‘have‘earlytaiaeasé. This

- is shown by the fact that in 90.0f the 107 cases the sputum
was negative. Bobrowuimnewvs.eeo cases of minimel
v'tuberauloéisAin wh&qnltha'ﬁgsoﬁ. waé 1¢sé.ﬁhan 1°,mﬁflin:
A | I e
‘ The fraquenoy of a raised E.3,R,. 1n.primary tuher-
eulosts is elso in d;gpute.$ Vanniga)etates that it may be
normal in the presence.of tubercuiaus glands, Landaés o
-has found it normal even When X-ray showed definite .-
. enlargement of mediastinal glands. Bstvedége)aﬁates that
:in some cases of primary tuberaulosia all that can Yo

 damon?ﬁg?ted elinically is & raised E. S E, E&wards*ané
(2

'v:"ﬁenman, ‘consider that ths B B oo is’ of more velue 1n

primary 1nfeation than ah-any other stage of tubereulosis..

o It 1ncreases, sametimes eans:derably, at the tima whan :

(47)
dthe “tuberculin reaction becemes positiva. - Hurford

repo"ts that in primary tuberculosis in children.tha

;aedimentation rate may remain sbove normal for e long

period. | ‘ . - , o
It seems tlear from the figures quoteﬁ that tha E.S.R,

is of no value as aﬂtast‘o£ agtiyity if the wper 1imit Qf

- normal is regarded as being in the rogion of 8 to 10 mm.

‘ The questicn then arises ag to ﬁhﬁthﬁ? it is possible to

fix any iesser.sedimenﬁatian_rate whiéh;wiil exclude

~ activity with,avreaaonahig.aegreg_Q£ gartgintj._ |

| . In order tp'aseeftain_tﬁis.point, 1000 cases of active

,ﬁubsrguiosla‘afe analysedzianabig 1. The E.S.R, for

each cese 1s the reading obtained when the v'patient was

first diégnpaed;as having active dlsease. V‘Thelsadﬁméhtat»

ion rates for each mm. up to 1d,gre.rec¢pded separately,

and all those over 10 ﬁm.vgre_ciasged together. The

éasesjgre alsQ'givi&ad acéorﬂing,to_tha_stage bSAtﬁﬁ‘

dlsesse. OGroup I indloates minimal disease, CGroup II

- moderately =
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- moderetely advanced disease, and Group III extensive

- disedge,

DABLE 3.

HMOOMOO
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A study of this table dhows that it is ?arefﬁﬁﬂfin&-
active tuberculosis with an E.S.R. of 5mm. or less,
. However, with a crude test such as this it 13 as well to

{eg) .
states

,Ellﬁw_aﬂﬁargin-fcr exporimental error. Venni

“ﬁhag:twg ﬁésts.frnm:thgtaamg gpg¢ﬁm9n'0f‘bla@&;may Vaﬁy-
1 mm., end tests from the same person at different times
of day may very 2 mm. 7l$&hﬂau;§§)statagythat'itvig common
té‘f&gﬁ.ﬁupliea@eitggts,#anying by & mne in an E.S.R. 0f
25 mm. As & working hypothesis it is ?uggested:ﬁhgg”

. 2 mm. be allowed for experimentsl error, and therefore
3'mm, is‘th@rhiShGSt-ﬁe&aing that should be regarded as
indicating'a probable absence of a@tivity; Before this
figure can be accepted as having any practisel valusj 1t

as neﬁesagry to determins the probability Of;éér@r; i'In ‘
other words, in what proportion of active cases will the
E.S.R. be & mms or less, thérﬁb? giving en erroﬁeousfi
impression? = B
- Taking all_ths-caséa-tagether’ the proportion 18
only 8 in 1000 - a degree of error which is almost .
negligivle 4n a 611niea1.tesﬁ, ﬁawéver; as thavaetifity



\faf}exﬁensive'aiéegse is usually obvious, the usefulness of
! -vtha‘tgst%dépgnas on 'its accuracy 4n less advanced disease..
- If Group I end Group Iifépe‘combinedg:the"prebabiliﬁﬁ*éﬂA

iiverrsr'is‘v 1n'2§2’er'3;1%~ - In Group I alone the arror
~occurs-3 times in ce cases or %.5%. This error is
. ‘conslderable, but not so great as to make thm test uaeless.
A test that is wrong. only once 1n 22 caaea is net to. be
—deapised when it 1s reﬁemhered how 1naacurate are the
'_,othar-diagnoatic proceaurasi FPor example, & rapeataély
" neghtive. sputum does not exclude tuberenlosis with :'
g artatnty, and normal ra&iolagical findings may aeeuﬁ with
- motive disease end a poaitive sputum» . As & negative,
: &1agnést1g test. the E@ﬁ;ﬁ3 may'th3ref6r$ be usefulf}but it

o ~is'oertainlyjnét*religﬁﬁﬁven@ughwfof‘bkcln@ingvbdbereuiogig

 in mess surveys as suggested by ‘the enthors already qﬁateﬁ.
. The solitary case in Group III with an E.5.R. ag low

88 3 mm, requires special comment. ' This patient had

o millary tuharéuiggia,ganﬂ;tthEbS,R,’waﬁ.@umm,'an:aamisaian

to hospital, It increased with each monthly test, and
‘was 24 mm. shortly befaré he died four months iatéra' This

{56)
- has baen netea bcfor& by Landau.

- anomaly of & low E.8,R, associeted with millary tuberenlosis

If & mme 18 to be the maximum significant rea&ing, it
'1a‘neaessary to consider how fregquently the E.3.R. is aa
© low &9 this in healthy people. . Thare would be no | o
’ advantage.in,éping‘a test A o the “normalﬂ value was seldom
found in normal suhjeefs., To determina this point,:m
sedimantatian test was performed on 619 apparently hsalthy
people. = Of these, 47 were subsequently found to hawq'
- some diéeasé'which would incroase the E.S.R. The
sedimentation rates of the remaining S?Z-ara'analgﬁed in
‘Table 2. The totel number with a rate-af'ﬁfmm« 0;‘168§

1s 298 or 52%. It must be pointed out that the majority

- of =



- of thils gerles were men. . 'Onlylegfﬁere wémen,_and‘thay‘
-tend‘to;hgvé & higher rété'thanumen.‘--waaver, even‘aﬁnﬁg~,

" thé woinen there were 27 (or 30%) with a reading of 3 mm.
or 1@35;" It e app&ﬁeht-thatﬁﬁhe E,S@R; is.asllcwwaé

'8 wms 1n nermal subjects often enough to make 1t worth

- while doing. 'In’a consideradle proportion of heaithy

: lpeople the tast will be able to provide fairly reliable

evidence that active pulmanary tubersulosls 48 not preaent.

 oaBLE 2,

E,-S-H Mo, of Cases

3 mm. ‘ 87
2 . . 110
5 101
4 , . 78
5 66
8 . Be
7 o 30
8 - 2e
9

9 o 19
10 10

A vrA-goiné ef aome=praetiﬁa1 importancs ié thaﬁjwith |
low sedimentation rates the one hour:répaﬁhg is approxis
'matelv the samc whatever the size of the tube used. This
fact hes been noted by Shaekiggz)and by Pessar and HuratYV)
althmugh1thellaﬁter.au§har$ exaggerate when thay-say that
thesrata_is the seme in all tubes. as far as 18 or 20 mi.
Experiment shows that fheré are considerable varlations atb
this 1eve1, but the impurtant fact is that the rate is
rmch the same for the first 5 mm., = the level of diagnéstie
‘sign;fieance; Tn test this 3@int. four different tubes
',were'msed in each of three e&ses‘with~a 1low ge@ﬁmentgtian
 >mate, Sodium Gitrate;was theﬁanti@aégulﬂnﬁ, and biﬁéd
waa@used.fx@m,the same ﬁjﬁinge; , Thesedimentatian.tima

in minutes was. recorded for the first 4 mm. It‘iszabvious



that minor varisticns occur, but these affect the one-

hour reading by less than 1 mx.

. Cutler Cutler ‘
Type of Tubey {Large) (Smell) Wintrobe Westergren

Case 1t ,

‘ M. 30 30 . 25 30

2 mm, 40 40 S35 40

- 3 rm. ' 50 50 45 B0

4 mm. 60 60 50 60

Case 21 o

1 mm. 40 60 40 60

2 mm. 70 85 70 80

3 mme. 100 108 85 . 108

4 mm, 120 120 100 . 120
Case 3t ' ‘

mne 30 30 20 20

2 mm. BO 50 40 40

The use of differant anticoagulants would also oause
some variation, but even 1f this were as much as 337 as
has been reported (40), the difference is only 1 mm, in
3+ The 3 mm. diagnostic standard can therefore be apﬁlled
to 211 methods of determining the E.S.R,

So far the E.S.R., has been considered purely as &
negative test, Such wide 1imits of‘normal have been glven
by some authors (already quoted) that 1t is perhaps
‘imposeible to fix a sedimentation rate that indicates
definitely the presence qf disease, Surveys have been
done to estimate the value of the BE.3,R., in this respect,
Gutlegle)tested 328 people and found 177 with a reading
above 10 mm, These were investipganted, and 169 were found -
to have aome ective disease. Agnor 4in a study of 20863
cases (using the Westergren method) found that 95% of
those with a reading above 20 mm, had organic dlssaase,

'These surveys Are not comparahble due to the difference in

- mothods - |



methods, In the present series of 619 apparently healthy

people, 63 were found to have an E.S5.R, above 10 mme On

investigation, 47 of theée were found to have some disease.
- The most that can be seid sbout the positive signifi.

cance of the E.S.R, 1s that there 1s,nQAdef1nié§ upper

limit of normal, but that.anf case with a rate above 10 mm.

should be further investigated. A corollary to the

findings of this chapter 1s that sedimentatlon rates from

4 mm. to 10 mm, have neither positive nor negastive |

- significance; and are therefore of no value in assessing

8 case.
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CHAPTER IIT .. CONTROL.

While for convenlence the question of p:ognosis will
te dealt with separately in thes next chapter, the litera-
ture to be discussed here will of necessity concern both
control and prognosis. Thers are_rémarkable extromes of
0pinicnfas.ta the value of the E.8.R, in showing the
prograss of a patient with tuberculosis. Some of these
will be 'summerised briefly.

' Oberm@rg?O)It'is_not e reliable guide to prognosis
and treétmént. ~In another publication (71) the same
suthor ététea:_."The_test‘is of doubtful utiliby 1#«_
tuberculosié.....a..... The educated senses of a good
elinician provide a better guide tp‘pragress than
leboratory findings: ‘1eolated laboratory findings

expressed with the authority of mathematical accuracy may

even inteffe§e with clinical judgment" Courmont and
16
Moulinters:  The prognostic significance is{sl%ght because
56

1t is limited to the present time, Landeu: In several

ceses the E.S.R, cama down t? n?rmal and yet acute pleurisy
77
fallowad. Pessar and BHurats Investigatiﬁn\casts serious

doudbt on t%e galue of the E.L.R in prognosis. De Ceclo
24
and Elwocd: It 1s not of suffic*ent(vg%ue to be essential
' 4
in thg-care of T.B, cases. Hilliarde _ I have qbandqned

- the use of sedimentation tests long ago. MeIntosch and.

{62)
Keay: In malss 1t 4s of limited value and 8 case can

generally be assessed more accurate1¥'w*thgut its use.

In females 1t is valueless, P;nnerzqg)Tha E.S.R, is &

freyuently deceiving indication. A normal rate does not

exclude'either activity or progression. An elevgted‘rata

may bo assoclated with nonepertinent developments. |
Equally emphailc are numerous suthors w!'hcv repont

(1)
favourshly on the E.,S.,R, Rests: It has considerable

- yalue = -
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e (61) |

value in prognosis, MeGee: If the sedimentation rate
.does not parallel the clinfcal course of the Aisease, 1t
13 better to relf on the E,8,R, British Envyclopedia of
Medical frsct:&qe t It heg great value in assessing progress
AraﬁdagnghevEﬁﬁ.ﬁ. 15 valﬁabie'becauaé the radiclogical
cand elinical findings may mask -the true state of progreasion,
Penman§74}ff is a reliable‘pragnoﬁtia;test, The prognosis
is bad in cases with fluotuating readings, H&m_andAGuriggl
It 1s a sensixive.index of.aetiviﬁy,as 1t may bajths‘last
ﬁOﬂﬂEDBOifﬁC‘tGSt to.ééturn tc normal. . Kblleygsa?ﬁhb-
E.S.R. mey glve warning of relapses even bofore new
. shadows are found on Xarav. Racbegaé)lt-may be the first
warning of a complication and is of pro¥nd value in.
‘management of tuberoulosis, Wingf*sla'lés)It.iq very
nseful both 4n prognosig and in menaging cases after |
diecharge from hospitals ‘ _

The uvee of the E.5,R. in.gsseasing results of collapse
therapy has been‘the»subject_of special comment., Banyai
and Caddaé?)state thet the E.S.HR. may return to normal
without healing of the d*qeaseg especially in collapsa
tharapw. Cutleila)givaéva contrary opinions i £ - is |
better than eny clinifcal or laboratory methgd for
estimating progress and s es; ecia!ly importsnt in pneumo-
thorax treatment”. Mul)e§66 atates that conversiun of
sputum and mechan*cal result are not sufficisnt evidence
of satisractory pneunothorax. Confirmation by
haematologioal studies is mecessary. She goes @n.té say
that the higher the oG 4Re befora collapse tharapy; the
longer 1s the time necessary to control the disease,
Wollaston and.Landa§;07)are not in agreoement with this for
they could find no correlation between the initial E.S8.R,
and the result of the pnoumothorax treatment. Muller also

made the important observation that the sedimentation rate

« 48 not =
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13 not 1nfiuenced by the pneumothorax per se.
In order to’ test %he value of the E.8.R, as on .

indicatfon of progress, 1t 1s necessary to compare the

-infa:matian;obta;ned fram.serial,neadings_with the 1nf6r~'

mation:given by other methods of observation. . In;ﬁhié

series tests were done at monthly 1ntervals., _A,satisp

factory idea of the trend of the sedimentation readings

cannot be obtained with lssn, than four serial tests.‘ -Ail

cases that had less than fonr tests done. (that is, they -

were under observation less than thres months) have been

exeiuaéa-frOm this part'of'fhe study, - In addition all

cases have been exclvded +hat had an E,8 .R. below 6 mm.

. throughout. Belnw thiq leval changes in the E,S. R. are

80 élight{as to be nf-doubtful-significanceq Of the

originel looo‘céseeﬁthe_nnmber.fulfilling.theseﬁariteria

18 77,

The progress of each of theso patients has been
fpllqwed Qarefully by_X~ray, sputum and clﬁnica&~ex&ﬁinah—
ions. These f£indings have thgnbbeen correlated with the |

serial sedimentaticn testsita @etsrmine whether the E,S.R.

parallels the actual progress of the case.” On this.basis

they have'beenvdividad into ﬁhree'grqﬁpa as fq110wss

I There is elcsevcorre&ation'bétween the E.8.R. and the
aetualnprogress.__“Gnly’rarely-does‘an 1solated sedimentate
ion reading rdil‘tc follow the correct trend. II There

15 & useful degres of correlation. Anomalous readings

- ocenr not infrequently, but on the whole the correct trend

is followed and in any case the informatfon given is not

-misleeding, T1IT The correlation is sa-inaceuraﬁeﬂas_ta

be useless or the général trend is actually'misleading.
. The vesult of this analvsis i3 shown in Table ?@ } A

24
similar stuﬁy wa.,carried out by De Cecio and Elwooﬂ in

. éerias of 338 cases and similar rasults were rveportedl

. = Ageurate «



- 14
',Aéeprate - &by some ﬁipnifieance - 54%¢ no significance -
'>1§%,;: These authnrs, however, regard the E.S.R, as being
“useless in bnth their seﬂoqd and thzrd groups and concluﬁe

{bhat the test 1a too grequently inaceurate to be af value,.

© . Growp ' . No, of Cases.. Perceatage

7 7L Glose eorrelation: 887 < o2
‘11 Useful correlation = 168 - 28
III Usaless or m“sleaqiﬁ

. This conclusion hardlv seems justifiable, for from thei?
 ;descript1an tﬁe E8,R, in ‘their aecond graup was prabably
‘, useful and. certa1n1v not misieading._: xr it 1s useless
.anly in the third group, the:positipﬁ is antarely different
from what they suggeat. o _
The 58 tases fallmng 1nto Group III in Table 5 mist
. be studied further. . The E,5.R, in thaaa cases was classed
‘aaluselegs bgcausevit:gave;1n£crmg§inn.different'fr@m_thab |
‘abtgingd by otﬁgr mgtﬁg@s of observation, For example,.
in soms cases the EFS'EF increaged ar‘pémained alevated
even though there was tonsiderable cliniecal end radlo=-
1pgica1.1mprovement.,»:ﬁbwever, these mgthbds are not
 necessarily infallible, To find aut:whigh tegts had
-pravided‘the more accurste information, those of the 58
patients who A41d not dle in h@épiﬁal were fallawed up after
their discharge. In 10 of the pﬁtieﬁts in'@ham the B.S.R, .
,was the onlv test not shawing improvemant there was @
recurrence of disease within'a short period. ~ In these
_wéases, hevefera, although they are iﬁcluded in Group III,
i the E. S.R pr@ved to be correct and the other tests were

mislending., These cases will ve reported briefly.‘

- CASE 1 «
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OASE 1. |

_ A European male aged 24 yosrs was adumitted to hospital
on the 7th September, 1942, He gave a history of cough
ahd loss of weight for nine months. His weight was 118
pounds, his sputum was T.B. pesitive, an? a radiogram of
hile chest shcwed extenslve tuberculous infiltration in
both lungs (Plate 1). He wac afebrile and remained so
throughout hils stay in hospitnl. He wae treated
conservatively and showed repid improvement. .'Hia weight
incroased stesd!ly reéching'lﬁs pounde after nine months
‘and remaining st that level. Serial rediograns showed
considerable clearing of the disemse, Sputum becsme
negative‘in ﬁecember 1943 and was subsequently repeatedly
negative, ; The E.5.R, ghowed 1ittle improvement, the
monthly readings being as follows: 28, 28, 23, 27,'25, 26,
24, 25, 24, 22, 24, 26, 24, 23, In view of the remerkable
clinfesl improvement, the rasults of the sedimentation test
vere ignored and h» was dlscharged on the 14th NMay, 1944,
after being in hospitsl for twenty months. He was
instructed to have a period of convalescence before returne
ing to work. The radiogram taksn shortly before discharge
showed the lungs almost clesr of infiltration (Plate 2),
Four months later he was readmitted to hospital with a
36Vere recurreénce. He was acutely 111, sputum was again
T.B. positive, and a radlogram showed extensive Infiltrstion
throughont both lungs {(Plate 3). He diedvthree weeks

after admizsion.

An Indien female aged 21 years was admitted to
hospital on the 18th October, 1941, She had previously
been treated by right artificial pneumothorax for two
| years, This had been sbandoned three months beforse, and

shortly afterwards she was found to have new infiltration

-at e
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et the spex of the left lung. On sdmiseion she was
~afebrile, weighed 100 pounds and her sputum was TJBe
jﬁaéitive:,_ Ra&ﬁograﬁ of her chest showed a little infi&*,

: _fratﬁon in beth upper zones more marked mn the left, and

. the right costo-phrentc angie was dbscured (Plate 2). = BHer

.F.S R, was 238 mm.’ Her eondi*icn 1mpreved steadily, weight
-want up to 115 peunds and sputum became T.B, negatﬂve aftar

;six months . Vague shedows remained in hoth lungs bus

. never shnwed any tendancv to apraaﬁ.  The E.S.R, was never

,_lqss.than‘aa,mm,;during hsr stay in hospitel end waa usua11g
‘between 25 and 28*mm.‘ It was felt that this canstantly
hiph rote was aufficﬁent reason. far keeping her in hnspital

_;n-spipe‘mf the other ravourahlg findings. At ona,atag@

jﬁlggt pneunothorax was qufarmea ;n an. gtteﬁpt to control

‘ﬁhatqvgr'disease might ﬁé caasing ihe‘higﬁ'aedimantaﬁian

_r&té b@% ﬁh;svhaﬁ_ﬁo §g'ﬁban§and dme‘ta édheaicné, She '

continued in hospltal, ciinicaily‘wal and aputum'negaﬁive,
for over four years, It was then folt ﬁhét 1t vas not

3ﬁstifiable to keep her in hoapital any lonper and she was

. 8ischarged on. the 31lst Janunry, 19&6._ A rediogram of her

chesat’ still shewed vapue qhadaws in boﬁh upper gnnes'
(Plat& 5), and her final B.S R, was Es‘mm. A routine

_ radiopram on the 26th October, 1@46 (Plate 6) showed &

. cavity and conaiderable 1nf11trat1an in tha upner half of
.the right lung.

CASE 5._

-~ An Indian male aged iv yeara wag admitted to hospital
on_ tha 2lst May, 1942, with a hiatory of caugh and fever |
for aix.aeekﬁ. Un admission he had & temperatura swinging
up to:iQQQF. His WGighﬁ was los"pounda,_ané,hﬂslapuﬁum

| wﬁa T.B, pséitiva. ' A rediogrem of his chest showed B
éeattgrad-infiltratian in the left_ﬂﬁbaiavicular_anﬁ{mid |

gones, and infiltration with cavitation in the right

- gupbelavienlsr «
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subclaviCulgr zone (Plate 7). E.3.R. on admission was
25 mm. ‘Right_artificial~pneumcthofax was induced on the
Bth,Juneé‘1942, and when the disease on the left side was
found to be spreading this lung was alsc collapsed on the
11th August, 1942, Both pneumothoraces controlled the
disesss adeguately and there were‘nmradhesibns.‘ _Ha sgon
vecame afebrile and by October the sputum was T.B, negative
and remained so until his discharge. His Weiéht gredually
fell to 101 pounds, but as loss of woight is a common
finding with bilateral pnoumothorax this was not considered
a bad sign., -His sedimentatlon readings weré as followss
25, 22, 21, 19, 20, 22, 23, 22, 25. e was discharged
from hoséital on the.zétn-Februaf*, 19&3, when a radiogrem
showed & very satisfactory bilateral pneumothorax (Plate 8).
‘He atﬁonded<regular1y for'rgfilis'and ramaiﬁed well‘for
aboﬁt 21x% months when.his conditibn began_te dete{iorate,
The disgasc»was found to he spreading anq.cavitating in
the lﬁngs‘in spitc of the pneumothgraqeg. -He was readmitted

to hespitel in October 1843 and dled four months later,

A European female aged 24 years was admitted to
“hospital on the 3rd July, 1940, with a history of cough and
lessitude for two weeks and a smell haemoptysis & week
before., She was afebrile, wo1ghed 134 pounds and her
spubtum was pésitive for tuberculosis. A radiogram showed
infiltration in the upper zones of both lungs., E.S.R, on
~ admission wes 23 mm. She 1mpiovad rapidly on conservative
troatment. Sputum became negative one month after
admission and remained so., Weight inereassed to 144 pounds
afteé three months, and radiologlecally there was consider-.
eble clearing of the infiltration. Her sedimentation
readings were:s 23, 24, 24, 19, 22. She was discharged ,

- from -
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from hoépitai cﬁ'thé'SOth.ﬁo%ember, 1040, with the dlsease
'apparentfj quiéscbnt,‘ A routine radiogram in May 1941

| showea-fresh disease in the left lung and her sputum was
again T.B, positive. - She was readmitted for furthcr '

treatment.

GASE 6. o |
.A<European female aged 2& yeais was admitted %o
hﬁspital on therasth February, léélq‘with\a history of
cough and oecaéional streaking of the 5putﬁm for the paat‘
$ix months.  She had & slightvefening témperature up to
90,6°F., Her weight was 132 pounds ané her sputum was T,.B,
positive. A radiogram of her chest showed infiltration
in:the'left apex and subelavicular zone. E.S.R. was 13 mm,
She appeared to respbnd to conservative thefaﬁy after a
pneumoihorax had beénfattempted unsucéeasfully. '~ She became
‘afebrile and weight increased to 145 pounds., Sputum
became T.D. negative in Ney and on serial rediograms the
disease became progressively less. The E.8.R, was verisble
but on the whole showed no improvement, the readings beings:
13, 20,.16, 9, 13. She was dlscharged from hospitel on the
29th Juﬁe, 1941; Seven mpﬁthé-lateé it was found that a
cavity had developed at the apex of the left iung, She
was readmitted to hospital and hed to underge 2 thoraco~

plasty.

CASEE. . . . o
A Eurépean boy aged 11 yeers wes admitted to hcspitalt
. on the 5th October, 1941} He had no symptoms, the disocasze
heving been found on routine X-ray &s a contact of an ¢lder
brother with tuberculosis. - He was afebrile and welighed

20 pounds. No sputum was obtained for examination., - A

radingram showed trypical primary tubepcﬁlqéis in the right

lung. E.S5.%. on admission wag 11 mm, He remained in

- hospital -



hospital for six months during which time there was great
improvemant, His wslght incroasecd to 95 pounds and a
radiogram talen when he was discharged on the 3lst March,
1941, ahOWGq both/lung fieldg,ul:ar, Hls sedimentetion
readings were: il, i0, 11, 9, 14, 9, 9 - & negligible
improvement, HQ remalined apperently well until January
1942 when he hed an haemoptysis. Examinatvion showed active
tuberéulosis in the upper lobe of t@n right lunge. Thia

subsequently extended and the sputum became T.B. positive,

CASE 7.

A European female aged 27 years wes admitted to
' hoépital on the 4th 3eﬁtember, 1943, She had previously
had & pneumothorsx on the right side for three years'whidh |
was abandoned in March 1943, She was readmitted to |
hospital because of new disease in the left lung. She was
- afebrile, weighed 116 pounde and a positive sputum was nét
obtained. - A radiogram of the chest showed in the left
subelaviculer zone & large Assman focus which was cavitating
in the centre, There was no evidence of active disease in
ﬁhﬁ right lung. E,3,R, was 7 mm, The lesion in the left
lung clearsd rapidly and when she was discharged on the
lst February, 1944, a radiogrsm showed cnly a slight trace
of infiltration remaining. Her weight was then 122 pounds
and she had ne sputum. The sedimentation rate showed a.
definite tendency to increass while she was in hbspitala
7, 8, 9, 11. Three Weeks after her discharge from
hospital- she had a sudden large haemoptysis. There was &
recurrence of the disease In the left lung, and pneumothorax

had to be induced as an eMmergency moasulré.

CASE 8.
4 buropean female aged 24 years was admitted to-

hospitel on the 8th June, 195¢. A left artificlal

= pneumtthorax -
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pneumothqrax'had_been induced threse jears before and was
still being‘maintainqu A-padiegr&ﬁ showed.the lgsions in
the left lung were eompletel? heéled and calcified, but
there was recent iﬁfiltrgtion in the ﬁppep zone of the right
,lgng, She was afebri;e, velghed 94 pounds and sputﬁm was
T+Bs positive. B.5.R, was 15 nuo. ; Sﬁe was kept in
hospitel for four months, Her sputum was then T.B.
negative, she weighed 106 pounds énd & redlogram showed the
disease in the right lung practically clearéd. : Thﬂ
sedimentation readings were 15; 22, 18, 25,  As in the
previous case the unfavourabie vrognostic 1ndicat1@n'is_4
well defined éven_thopgh the, series is short. Howevsr,

~ she was disch@rgea from hospital. Four months later she
_ had B SeVere haemoptyéis due to & recurrsnce of the disease
in ‘the rignt lung, end pueumo thorax had to be induced to
cQﬁtrol it, This case is of pargicuiar interest because

of its aimilarity to ‘ase 7,

| A Goioured malelgged 1a'yeara'was admitted to hospital
on the 4th July, 193¢, with a history of cough snd general

- malaise for .six months., He was having an heemoptysis when
admitted, but this quickly subsided and did not recur., He
was afebrile, he weighed 92 pounds, and his sputum wos
positive for tuberculosis., A radiogram’sﬁewedlinfiltratioﬁ
and & cavity in the upper half of ﬁhé left lungy andvj
mi'nimal infiltration in the right suzbclavicular, zonse His
E.S,R, was 12'mm. He improved_sfeadilywith general
treatment., His sputum became negative in January 1940 and
his, weight inecreased to 98 pounds. Thé radiogram showe@
dsfinite clearmﬁg, snd the cav;tation was no longqr apparent.
The E.5.R., showed a tendency to become worse: 12, 22, 17,

24, 21, 21, 23, 24, He was discharged from hospltal on

- the =
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ths 1ét April, 1940, when the disease appoared quisscent.
Six weeks later hevWas‘ﬁeadmitted te hospital with &
considerable exbension of the disease and sputum again

TeBs positive.

A Coloured femaip'aged Eavyeéfs was admitted to

' " hospital on the 16th February, 1940, with a history of

coughing and genéral malatse for five months. She wes

running!an evening temperature up to_lOloF. Hor weight ’

wes 96 pounds and her sputum was T.B. positive, A

rediogram showed infiltration and a cavity in the upper
part of the left 1ung. E.S.R, was .20 mm., An aﬁtempt.ta
induce a pneumothorax on the left side was unéuccessfulé

She was kept at rest in bed and at first appearéd to

improve, Later, although her general condition éonttnued.

to 1@prove, the cavity at the apex’of the lgft‘iung inereas-

ed in size. Thoracoplasty wes recommended, but was at

first refused. Eventually she égreed to undergo the

operation. The first stage was performed on the S5th »
November, 1941, and the second .on the 13th February, 1942,

A rediogram showed the disease controlled, énd she was
ﬂiécharggd_from hospital on the l4th April, 1942, with
sputum T.B} negative and welight 104 pounds. The sedimentate
lon rate was above 25 mm. throughout her stay in hospital
Including the final\reading befere dlscharges She was l
kapt under observation as an putvpatient, and althcugh she
appeared to keep perfectly well, Fhe E+5.R. remained high,
In July 1943 she developed infiltration in the right lung,
and was later readmitted Lo hoapital with a pleurai aeffusion
on that side. . |

Thece casae reports illustratse how the E.S,.E, ma
P .

sometimes be the only indication that the disease is not

» gulescont -
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quiescents Thet thefe was activity at the fime of
uisoharge from hospit al is shown by the subsequent
Tecurrence. : If this oceurs soon, and W1uhoutranv
precipitatinb cause, it is reasonable to assame that the‘
:d;sqase process was In fact active all thﬂ time. In
these ten cases the aversge time before relapse was only
seven months. - The shériest.waa three weeks, and the
1ongest fifteen months. |
| ’éix of the éaégs_in G foup IIT In Table 3 were ﬁi&ced
.therevbeCﬁuse the E.S.H. showed & considerable improvement
in a patient. whe wog obviously getiting wérse and who dié@
a. short time later. lere the trend of the B.S.R. appears
td have been guite efroneous‘ This snomaly, hcwevér, is
a well recognised phenomenon and.has been reported by
. (106) - (83) -~  '(66)
, h;nurubc,' Roche  and Ihller. The last author suggests.
that thﬂ décreasing sedimentation rate prior to doath is
due to lgyer da@age causing anfailqre of”piasma fibrinogen,
' &;teggther, then, 16 oﬁvthe'cases 1n Gréup II1 have
had the apparent anoméligs of their sedimentation rates
satisfactorily explained. If thils number is deducued, it
leaves 42 patients (ow 7.3%) in whoni ﬁhé E.S.R. was eithgr
useless or misleading. The test was reasongﬁly'accurate
and to scme extent uséful in no less than‘gﬁ.vﬁ.of sm

cases.,
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CHAPTER IV . PROGNOSIS. | ‘

| In the previcuS’nhapter the E S.KR, was-stﬁdie& by
comparing it with other methods of ebaervatian. Evaluat-.
ion 4in this way is ep&n to the criticism that ﬁne persenal
_ factor plays a large part. How closely the E.3.R. 18
eorrelated with the progress of the patient may be very
“much a mattér of individual judgnent. A more direct
‘means of testing its significance is by cbserving the
‘vacouracy witﬁ whién the E.S,R. can forecast th@~u1tiﬁ§%e
fata of the patient,

- It 1s important to bear in mind that single sedimentat-
fon tests are of no use in prognosis. This is grovad,by '
the fact that thé sams seﬁimgnﬁatioﬁ rate may be faﬁﬁ& in
one person with extensive disesse and another who is in

perfeet heelth. It is from the changes otcurring in a
geries qf tests that prognosis must be dedugad@ Fop -
example, two tuberculous ?atients may each have an E.S.R,
of 15 mm., but tn one it may recently have increased from
5 to 15 mm., and in the other deereased from 80 to ls'mm.
Obviously, the prognosis is not the same in both cases.,

This'simpie fact has been“overlaoked in some studies
of the prognostic value of the E.S. R De GeciO’aﬁﬁ
Elwoaéaé)followed a series of 182 cases to determine whether
the E.S.R. gave an accurate prognosis, but based theiy
_rfindingsmén a single test done‘jﬁst before discharge.ffam
hospital. Ringer and Rogci(ia?)state.i "No tuberculous
patient should be discharged wntil the E.S.R. is nornel”.
The limit of normai for the method they used (Cutlerts)
13 10 mm. In a case with & normal reading, therefore, the
E,8.R. might have 1ncraased from 1 mm. t6 10 xm. or
- Qeereased from 30 mm. to 10 mm. Burfor§46)in asseasing

pases before thorﬁcaplasty bases his conclusions entirely

= On «
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, : | {57)
on & single reading. Lewis-Fanning and Nyers studied
the significanoe of the E,S.R. in two waysy Firstly using
’only the last reading prior to leabing hospital; secondly
using the difference between the first and last readings.
They concluded that the prognostic value was not proved,
Their approsch to the problem cannot be conaidered
satisfactory. Proper deductions are not possible esven
from their second method, for they use only two tests
instead of studying the trend of all the tests dons while
the patient was in hospital,
In ofdo: to simplify this study of prognostic
significance, & method has been devised of expressing as
& single figure the information obtained from a whole
geries of sedimentation tests. The series 1s first
examined in order to determine the general trend. ‘Two
- readings are then selected which fit well into the general
trend « one from near the beginning and one from near the
end of the series, Usually these will be the first and
last readings, but sometimes one or both of these are
distorted due to interourrent infection or for no obvious
reason. It 48 only by examining the whole series that
this distortion becomeas apparent. _

The two readings selected reflect sccourately the
actual change which has occurred in the E,S,R,, and this
may be expressed as a percentage of improvement or
deterioration., For example, a change from 20 mm, to 5 mm.
18 75% better, and a change from 20 mm. to 25 mm. is 25%
worse, In some patients who are in hospital for a long
period there may be a considerable fluctuation of the
disease process, Thus the E,S,R, may at first steadily
increase and later stesdlily decreass. Where these changes
ocour, the general trend over the last few months in

hospital 1s regarded as significant.

- Using =



[

undar observation)a

.

Using the Cutler 50 mm. tube, where - the E, s «Re 8

: -seidam above 30 mm., 1t 13 convenient to d&vxde cases

according ‘to prognosis’ 1nto;r1ve greugaz

1. 4W1th 75% or greater 1mprovement.
.2, Prom 50% to 75% improvement, - -
3. From 25% to 50% improvement.
4. With the chearge in the E,S,R. less than 25%
either way. Cases in this group are
. regarded as bheing’ in status quo.
Se With 25 or greater deterioration.

i

‘J_JThis grouping woula have to be mmdif&ed if applieﬁ t@ a
'method with & longar tube and @onsequently higher A
; lsedimanhatian reaﬁings. (This dev&ae for expresainé .
'sedeentation results 15 for statistieal purposes nnly.
| It is not suggested that it shaula be added bo the alveady

' too numarous methads of axpreasing se&imentation ratea).

| Qf tha 577 casas reviewed in the previous chapter a

";large number died 1n hospital, an& a few were 1ost aight
il‘yof shortly after thev were dischargea. There is @ g
. vbalance 1eft of 362 eaaes who had at least four sed&mantat-
iiian teats while in hospitai and wera observed far nat less
'than @ne vaar after their diseharge. JThe period af followu
..“P varies from one year t@ six years. . The numbers ef

| caaes fallawed for different pera@ds mf tima are set aut

belaw. (1f e patient was discharged six years aga anﬁ

fdied aftar two yeara ot so, he 18 shill regarded,as having

a six-year follow-up. anever, 1f he has been 1ost and -

| his ultimate fate is unknawn, he 15 counted as having been
;‘fallowed only for ths number of yaars that ha waa aetuaily

81

One year -

. Two years. . « 44
Thréee years « 5O
Four years =« %Ti
Five years - 98
81x years .+ _68

 Total ~ 562
- ‘ s

The serles of sedimentation tests in each of these

= CHUES =
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cases’has‘been studied to determine whﬁﬁ change'hae
bccurred and they have been divided into. the groups desorib-
| ods At uhe end af each year aftev leaving hmspiual eaeh ’
patient is traeed and classified a8 being either: r*h, unfit,
cr dead. The term "unfit" implies that there has been. a
| recurrence of tuberculoua ﬁiseaae‘ For the purpose of |
'_vthis atudy, 1f a patient 1s onee . alassed as unfit, ha 48
“kept 1n this alass while he remains alive, even th@ugh the,
viisease may subseqnently become inactiva again.=»

In comparing the follow-up reccrda of tuberculous
patients, tnere are of course many faetars which sh@uld be -
ttaken 1nto account.v- Thﬁ fate of the patient may be

‘affected by his working cgnditiona, his economic. circﬂm-

U”stances, by the various cemplications of pneumathmrax

_treatmsnt, or by death fram acciﬁent or 1ntercurrent diaease.
it 1s 1mpaasible to make allawance for all these Variabla
factors, but the number of casea unﬁer review should be
vlarge-enough to prevent~the average result being‘affected
by individual variations. | B

The relatianship betwaen tha E.S R. and progncsis is
_ shown in Tables»4 to 9. These are arranged in cumulative
form. Thus in‘Taﬁlejé*thé-gases failowe@ for six years
»are ciasaea”éceording to their‘eonditian at the énd'éf'thét
period. In Table 5 sases followed for five or six years

... are 1nc1uded and clasaed accarding to their candition at the

"end of five years. In Table 6 cases followed for four,
five or six years are[ﬁncluded‘ané;@lasSQﬁlaeéoraing to
~ their c@ndition at_tha=ena~of‘feur;years, The number of
4eaéés,$n¢£éases 1n'this way untiiffinaliyfin Table 9 all
‘_”the cases are shown-asvthey were éfter being followed for

. 6ne year, ‘ '

W‘V'V_Itfis clear from these tables that with any p@ri@d 6£.
follow-up there is a direct‘relationship‘betwéen the E.S.R.

« and =
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TABLE 4 ~ SIX YEARS. FOLLOI-UP,

Change _

in E.,5,R, Fit Unfit Dead Total Percont Fit
75% better 5 1 1 7 71

50% better 6 3 5 14 43

255 botter 4 3 5 12 33
I.3.Q. 4 3. 22 29 14

25% worse - 2 4 8 0

TABLE § « FIVE YEARS FPOLLCI-UP,

~ Change . '

in E.S.R. Fit Unfit Dead Total Parcent Fit
75% better 14 5 1 20 70

505 vetter 11 8 8 27 41

25% better 6 8 12 26 23
I.5.Qe 8 6 47 61 13

255 worse - 2 10 12 o

Total 39 29 78 146

— ]

TABLE 6 - FOUR YEARS FOLLOV-UP,

Change

in E,3,R, Fit TUnfit Dead Total Percont Fit
75% better 23 7 p 31 74

50@ better 22 9 10 41 54

25% vetter 11 10 13 34 32
T.5.Q. 11 19 62 02 12

25% worse - 3 16 19 )

Total 67 48 102 217

e

TABLE 7 « THRCE YEARS FOLLCI-UP.

Change

in E.,S.R. Fit Unfit Dead Total Parcont Pit
757 better 27 10 4 41 66

50% better 29 13 10 52 56

257% better 20 11 10 41 49
I.5.Qe 18 26 71 113 14

257 worse 1 5 14 20 5

Total 93 65 109 267

e



- 32 -

" TABLE 8  TWO_YEARS FOLLOW-UP.

T
in E.S.R.  Fit  Unfit Dead Totel Percent Fit'

5% batter . %4, 9 1 a4 . 7
50% vetter B6- 13, 8 .. 87 . . 83 .
,.25% ‘better 6. 23 . 4 . 55 49

25% warse g2 g e .22 9
. Tctal 122 el - 98 o oBlY o o o

" ZABLE © - ONE YEAR FOLLOW-UE, . -

Obange
in B.S.R, ~Fit Unfit Dead -Totel Percent Fit

vs/ better 50 4 1 85 g1
50% vetter  S7 16 1 - 74 77

25% vetter . 37 24 2 6% B9
o I.84Q8 T 38 65 45 - 146 26

25l worse .~ 5 12 7 24 . =2

| Totalf 187 121 54 262

‘end the fate of the patient. The botter the progaostic
inaieﬁticn of-themﬂ's.ﬁi;.ths greater‘is the chance both .
of remaining alive and of ‘avoiding a ralapse. This 18
shown particularly well in the final column where the
number of pa@;enps,p@ma;ning.fit 3@ expressea as & per«
| @entage of the;totai. In al;ls;xltables this_percenfaga
beeoﬁea progressiveiytleﬁs'as,the,?rogﬁoatie 1ndi¢aﬁign of
=,£he E,S,ﬁ. begomes WOrse. , _
‘This method of anslysis does not mevely show that &
relat&cﬁshipfexisté betweah the E.5.R. and the prognosis -
thisiéguid(have_pggpxﬁmnnstrated'ﬁn_gwless complicated
. manner., :?he,impoitaﬁéé'of these tablées lies in the fact
that‘%hay_éhow i§ ﬁrecisé figures the degree of ascuracy
@iﬁhtwhieh,fhe B.S.R. cen be expected to forecast the fate
| - ef the patient., ’Fpr-exampie,'a,patient‘with'a>?5%
e 1mprovement in the E.S.R. has 8 91% chance of remaining fit
for one yesr (Table 9) and a T1% chance of remaining fit ;
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- for six years (Table: 4)+ In comparison, & patient showing
. mno gpprecigblé chenge in the E.S.R. hes af?é%\chanae-df _
being fit at the end of cne year {Teble 9) and & 14% chance

of remaining fit for six years (Table 4).» = This exact

Iassessment of the prognostic accuracy of the E.S.R
~© provides valuable 1nformation as to how. mudh signiriaance _

;ahould bo, attached to the tgst,{i,The-genargl canclusinn

is that it is unwise t6 d1schgrge‘aLQatient from hospital
when the improvement in the E,.S,R, is. less then 75%.

-;.(The-imprevament wouldfhavg to be greater with ajlangér
., Sedimentation tube)., . | |

Before the deductiona drawn from Tablea 4 to 9 can ba
accepted as valid, it is necessary to decide Whether ﬁhe
figures are atatiatically significant.i To ﬂetermine
Whather the apparent association between E.S R, a8nd

_prognosis could be tha result of ehance sampling fluﬁtunt«

fons, the X* test has been applied to each table. The
céntﬁihﬁtion to ltécaldulatea for eaah\celi,_an&_the total
value of x* for'eaéh_table are 5hpwnain fgb1é 10. » ﬁhﬁ"‘
degrees of freedam.inveadh tableva 8+ On plotting the
degreeq of freedom and the value of x; on Yule and
Kendalli's charélog)tha fallowing results are obtaineds
For Table 4 the probability that-thg value of x% 1s the
result of chance sampling fluétuatiana 1s slightlﬁ‘leéé
than 1 in 20, For the other tebles (5 to 9) tha"
probability is considerabiy'less than 1 in 10 ,000, It
nay therefore be concluded that the results obtainéd frmm
these tables are statistieally significant.

The ‘prognostie signifiCanca of the E, S oRe ¢an be

: demnnstrated in e different way by eonstruoting foil@w~up
| tables to shgw whet happened to the patzents year by year,

“Such & t&blel;s‘not‘very instructive unless it covers &

period of at least four years. Only‘thcsaveases whiéh

w have -
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TABLE 10 - X TEST.

Table | Table Table Tadbl Table Table.

4 5 6 7o 8 9
Fit
“75% 4,74 14,05 18.85 11.%31 16.24 16,40
505 1.12 1.99 6.89 6.55 8.31 9,23
1.5.Q. 2,08 4.22 10.86 13.88 15.83 18,57

Unfit '

5% 0.08 0,27 0.00 0,00 1.16 11.26
604 0,11 . 1.30 0,00 0,00 0.8 3.09
25% 0.37 1.56 0.82 0.10 3.62 0.41
TeS.eQe 0.88 3,00 0,00 0.08. 0.06 5.37
£5% 0,84 0,08  0.,34 0,00 0,38 1.98

Dead

5% 2,07 8.77 12.64 9,70 11,94 6.33
508 . 0.90 2,86 4,46 5.93 5452 .13
25% 0.38 0.26 0.56 2,71 9,66 5.83
TeSQ. 2,45 6.38 B.14 13.41  £1.83 £0.,66
25% 0,04 2,00 5,60 4,18 3,71 3427
ﬁ?%;?z 17.82 50,15 74,94 75.24 105.48 116,56

have been followed for four years or more have been used
for ocompiling the follew-up record. The cases are
separated into groups as before according to the percentage

change 1in the E.S5.,R., the numbers being:-

75% better - 31
505% better - 41
25% vetter - 34
Te8¢Qe - 92
25% worse - _19

Total « 217

. S

In Tables 1l and 12 the number 1h each group 1s
expressed as 100, and the rest of the figures are altered
in proportion. This 18 in order to facilitate comparison
of tﬁe groups.,

In Table 1l the number of cases surviving at the end
of eack year 1s recorded. This shows that patients dle
off far more rapidly.in the groups where the E.S.R, gives
& poor prognosis. In Table 12 the number remaining fit at
the end of each year 1s recorded. The relationship

- betwoon -
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.‘between;ﬁhﬁlE,$;R.hgnd.the relapse rate is clearly soon.

These followeup records merely 1llustrate from a different

. angle what has already been demonstrated earlier in the

| ZABLE 1) - FOLLOW-UP RECORD SHOWING DEATHS,

t

" Change

MBS

" Total

No.
2

Alive After

-

5

- Yea

rs

'pead After

& Yoars

©75% vatter
507 vetter
25% better
T.5486

25% worse

Discharged|.

100
© 100
£ 200 -

1 100

100
85

' 83

L g7
© T4

32

g7 |
78 -
62
35 |
16 |

5
24 -
38
87

- TABLE 12 *'FOL&GWdﬁ?iﬁECORD—SHQQIWGQRELAPSEQ,.

Change

In B.S.R. pischarged

No. Fit

A

After

5.

- Year

8

75% better
' 50% better

25% vetter |

.84,

25%:worse 

100
100
100
100

| o3

|27

100

2e

85
&

|77

116

68
56

111

-89

14

50

5 |

74
54
52
{1z
0

.........
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CHAPTER V « METRODS.

In this chapter an attempt will be made to sort out
some baslec facts from the confusion which exists in regard
to methods of estimation and technical considerations.
Details of thg éixbmathods in general use will not be given
as they are described in humerous text-boocks, but they may
" be summarised briefly.

Twoimethbds'use a tube 50 mm. long‘and 5 mm, in
diameter, namely, Cutler end Linzenmeier, Both use
‘Sodium Ciltrate as the snticosgulant. (Cutler also has a
wider tube 1 em. in diameter). Two mothods use a tube
100 mm, long, narmely, Wintrobe and Rourke-Ernstene. The
former has a8 tube 2,5 mm. in diameter and vses a mixture of
Potassium and Ammonium Oxalate as anticoagulant. The
latter hes a tube 4 mm, in dlameter and uses Heparin. The
fifth method is the Vestergren with a tube 200 mm. long,
2,6 mm, In diamé;er and using Sodium Citrate as anﬁia_
coagulant., Finally there are several ﬁaviations of the
/ micro-method all of which have a tube 1'mﬁ. in diameter and
are used chilefly in children. _

A variety of other methods of estimating the E.S.R.

" have been suggested. Basig)claims that more sensitive
results can bg obtained by diluting the blood 1 in 50 in
saline. Moriss)states that the E.S.R, is direetly related
to the thymonucleic acid in the blood end uses & quentitate
1ve %test for this substance to estinmate the activity of
diseass, Gnldberge£34)suggests a rapid method of
determination merely by watching the pattern of & drop of
blood drying on a slide. WhittingtoQIOS)uses 8
simultaneous estimation of sedimentation rate and plasma

viscoslty plotted on & two-dimensional chart which, he

claims gives more consistent results than conventional

- methqu -
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- methods, | Repent1v~Weingartan ~ has reported that -

fmportant information pan be obtained by duplicate tests on .

‘every specimen = ohe in the incubator and one at 44°¢%
-Certain.d;seases have & more:rapﬁé sedimentatibn %ata in

- the hot Specimen and athers mors rapid in the cold. »'ane

)i thaae suggestions have as’ yet met with general acceptance.

'TECHRIGAL FAGTGES., _v  ;

There are a number of technical factars which are of

considerabla 1mportance in estimating ths EeSeRa The only

one about which there ia universal agreement is the pasition

of the tube, - If it is not absolutely vertiaal, the

o seaimantation rate is aecelerated. This is noticable with

{106)
an angle of anly 3° accarding to Win rabe.

A(ngfrow tube causes a slowing of thﬁ rate. ‘Bamuand”
A .

qurtia state that & diameter of 2.6 mm. has this affect.

(es)~

Mﬁlierl says ‘the effect is notieed only if the diameter is
less than 2.6 mu. This is qf sqma ;mpqrtanca_far the

' popuiar Weétergren tube 1s 2.5 mm. in diametef.' In the

micromethods the tube must obviously have a cansiderable
retarding effeet. _ _ _
The anticoagulant has some effect -on thﬁ rate and

different au?ho?s p;ve(pr?ference to mifferenb subataneee.
20 21 ,
Schuster and Day, report that Sodium Citrate giv?g )
more consistent results than Hepariﬂ or Oxalate. . Mnller

nmch prefers Heparin or Oxalate and state? t];aa.t Sodium
40

- CGitrate retards the rate. Ham and Gurtis are in agree=

ment with this, and estimatﬁ the slowing as 23% w%zg)dry
Citrate and 33% with Gitrate aolution. Eambleton-, states

that Oxalate or Citrate sol?ti?na are better than dry
' a6

‘ _Oxalate or Citrate._ Thomas finds that the retarﬁing

effect af(so?ium eitrate varias with the pﬁ ef the solution,
85
and Rogers furthar complicates‘tha-issua,by.a stateméent



that the retarding effcct of Titrate differs in different
parts of the sedimentation curve, In view of these
| conflicting views it seems safe to agsume that the choilce of
anticpagulant 13 unimportant provided the same one is used
throughout., However, when it 1s intended to measure the
Qell volume in the saﬁe specimen of blood as is used for
, thavE.S.R., the mixture of Potassium and AmmoniumIOxaiata
1s proferable as 1t ceuses no changs in the size of the red
cells, | _ _ _ . . _
With Sodium Citrate solution it 1s prafereble to use
1t in the proportion of 1 to ¢ (as with the Cutler method)
rather than 1 to 4 (as with the Westergrsn method). |
Apart from the effect of the Citratehthe dilution of the
blood retards'the sedimentation rate, so the less it 1ia
diluted the bvetter, The slowipg effect of dilution per
se canveasily be demonstrated by doing two tests with the
sane specimen and diluting with saline in one of them.
(Pilution with plasma, of course, has the opposite effect).
| Too long a delay beiween collecting the blood and
starting the test causes a slowing of the sedimentation
rate, Ilam and Curti§40)consider that a delay of & hours

{1086)

haes no effect, but 3 hours causes slowing. Wintrd?g )
o 00
states that there is no change up to 4 hours, Vida

gnes one better with 5 hours, while Mulleéeeéoutbida them
g8ll with 6 hours, In practice, the test 1z so simple |
that there should be no difficulty in starting to read the
test within the shortest time quoted,

There are conflicting views as to whether the effect
of external temperature 1s of practical importance,
Wintrobéloe)considera the varlstion negilgible with
temperatures from 22° to 27%. Scotﬁgl)states that the
effoct of room temperature casn be disregarded in practlce.

(66) o
Muller ignores changes between 20° end 285 C. but avoids .

- cbldar -
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colder rooms. She also adviaea letting tna bloma cool to
'raom temrerauure before commeneing the tests Gardo§36)' |
~~thinks that seasonal variations in temperature should be
taken into account.d”»Pegmaé?ajfinds that 10° of coolingf
qausaﬁ'lﬂ ta_&Q@ slqwing.i“Bodger§a4)goes go far as towvf
recommené that'all'tESté-shnuld“be:reaﬁ Wiﬁﬁ-tha‘éadiﬁegtata
'ien tubes immersed in”a'cpastant‘temperature‘wafer bﬁﬁh,_.
;'Thé work;bf Weiﬁéarten (qﬁotedta¢ﬁ&e}_nn:inéubatgr and
‘pefrige?atgr temperatures_is of great i@portanéefin fhis
'ggespéet, but it has yet to be confirmed., A reésqnable.
Gonclusion is thet temperature cen be ignored provided
that -the test is doneriﬂia roém which’is'nbﬁ,éubject.té .
great‘extremeé‘ﬁf temperature.
A factar whxch must be msntioned alth@ugh 1t is not
:3 technical one, is manstruation. it 1s very widely B
:accepted that the B.S.E, is incraased during menatruation,
and this has recently been reiterated by oberﬁeiva)and-by'
(e8) (86)

reports\fromlﬁafad’hpspital. i_iét,Muller ‘says '

'gategéricaliy-that-manatruationjhas‘nojsignificanﬁ'affegt,
. .and quotes several\autnars‘in $upport.df thialstéteménfg
It seems probsble that the E.S.R. is affected in sows

‘women end not in others.

-GGRREGTION FOB ANAFMIA;

Gorrection of thﬁ sedimentation rate fer angemia has
been the cause of much dispu;e,“ There 18 no doubt that
vanaeﬁia é@es~1ncreasé the rate but wheth&# this 1s of
suffie&ent-mmportance to need aprrecﬁi@n is anothbrzmatter,
The large number of workers who consider it important to
correst for ensemia 1s shown by the great variety of
methods of correction end the arguments as to which is the
best. . Tight mﬁthods will be mentioned hare.

(160) .
Vi?a ) uses a formula based on the cell volume.
80

Schuster corrects by adjusting the ¢ell eount to a

- ptandar&;ﬁ'
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staﬁdard cenéentfation before reading the E.5.R., although -
‘he considers that this s only necessary for research
purposes. Waltoélgl)uses a table constructed experi-
mentally and baséd on the cell count. 'Tﬁere are four
_diffgrent‘correetioh.chérta based on the cell volume:
Gram, Hynes and Whitby, Rourke end Ernstene, and Wintrobe.
These are all deseribed in detail by Mullei?e) Finally
Muller herself has constructed an elaborate corrséction
table using e mathematical formnla based on the cell vcluma.

Despite these numerous methods at their disposal, |
there are many suthors who prefer not to correct for
enaemia, - Hambleton and Christiansoé4l)regard 1t.aa
theoretically aﬂvisable but unnecessary in practice, ‘
Scotégl)atates that degrees of ansemie with & haemoglobin
of not less then 80%‘are not of materiai 1mpor£ance.
 Ringer and Roacr(;amrmd the test clinicallg‘ satiaf’actory
without correction. - De Cecio and Flwood state that
correction for anaemie more often then not lemds to
erronoous resgults. _Peteréva)suggasts that tho only .
sound solution to the problem i1s to discard all correction
charts and evaluate the E,. S R. by comparison with tha
observed clinical pleture. Even Wintrobéloa)who
published a correction char@vgdmits that correction for
anasemia may mesk a raised E,.S.R, | ‘

Many suthors adopt the attitude that the E,S.R..is
e crude test in which accurate measurement is impossible
and therefore such refinements as aneemia cqrrectlon are
out of place and unreasonable. The sedimentation rate
1s affected by so meny variable factors besides the cell
voluvne that it seems podntless to select this single item
for special attention, Eayne, Pagel and O'Shnughneaa;S?)
~state: "Great refinements of execution may even have the

disadvantage of causing too much Iimportance to be attached

- 0 -



= N - {es)
,to small var¢at19ns ’ adwarda and Guttrill sayt "The

assumptian of elinﬁcal changes fram such‘mathamatiﬁal aat&

x'v iq un&mund._ Varzable factars in the bload itself have

& -

| :still to be differentiatcd by clinical aeumen . |

.A.,. Certatn objections mav alse be raised against ths -

| validit? of the corractioﬁ charts. ' Bavigzobpoints outr
that clinlcal anaemia dces not necessarily affect the
‘sedimentation rate in the same way as the artificial anaemia
nged for canstructing the Ch&rta McFarlane and O'Brmegeﬁl

11]ustrate the fellacy of correcﬁion charhs by the faet that

= {they-sametimes produce o negative value. for tha BaSeRel

'v:‘Some of the stronaest supportera ar anaemia carﬁeation~aré

®

thosa who use either the Wintrabe or th@ Hynes and Whitby
charts, . Yét 1t has been shown coaolusively by Mulleésﬁ
that both these charts are besed on erronsous date.
 Eu11et’s owm chart Which in theorv 53 8 methenatical
-masterpiece actuallv reduces anaania aorreation t@ an
absurdity. Althougn tna_F,s.R, de¢ously‘cannat be read
mere accurately thaﬁ to 0.8 mm., Muller's chart gives the
| _ébrreéted'raﬁe to two deéimallplaees « & completely
unscientific procedure., | '_

~In the series of cases reported here the E.S,R;vﬁaé _
net corrected for anaemié; A1l refinementa wére avoided,
ana only bighchangés in the rate.weré'regarded aS‘hﬁVing
‘significénée, - This attitude zeems to have been 3ué£ifiéa
. by the reasvlts heported 1n.chaptevxii, TIT and IV which
. show that the uncorrected sedimentation rate is a reii@bﬁe

testp

‘ METHGDS OF RﬁADINGQ

There ave several methods bf rsading or axpressing the
ﬁed&mantation rata. Lingenmeler's mothod of regording tha>
" time when the rod cells £a1l to ‘the 18 mm. mark 1s far too |
prolonged when the rate is slow, Day!s.lagarithmie

~ « sedimentin =
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- . (2%)
ssdimen*in index is CLaLmGQ to have. speei&l advantages,

":”but it has naver beeﬁ satisfaccorily explained why the

“oemplication of logarithmﬁ should be 1ntr@duced. : It haa‘
heen suggaated that the inaex is praportional to th@ amaunt
of "sedimﬁntin“ in the blood, but what-this mgthiaal '
: Suhatange may be is uncer*aip in view @f the numarous'
.fac*ova in the blaod wh¢uh infauence th@ sadimentati@n :
rate, It 18 of interest to riote that an 1ndex of 0.5
.ﬁhich Day claims will axelude active tuberéulusiﬂ earres#"ﬁ
ponds to.a one-houy reaﬁinu of about 2 Titr e | Day qu@tes
6ase reportiza)ilxustrating incidents which were more N
| aacurately'ehnwn by ‘the index than by thﬁ cnanhmur peading,

. ‘but most of thase inuiuenta wore in any case clinicaliy

‘"‘.obv¢ous without any apeoial tests.

Por practical purpaaes the ohoice of a m@th@d of

. xprassing the Z,3.R, lies betwean tha oneahpur raading

' and Lhe maximum velocity in mm» per minute_ Tha lahter

o aenta;ls charting the veaﬁing every five or ten minutes in

" order to £ind the cate during the phase of constant fall. f

- The initial phase of rouleaux formation and the final phase
.af packing are thus exeluded and the rate during thﬁ%a
fastest period is expressed 1n moie per minuta. =Theb§eti«'

lly there can be no doubt that Milie per minute ia a more |
aucurate reflection of'the sedimentation rate than tha one~
" hou regdxngfwhich>includes 21l three phases, V'Iﬁ pﬁaétiae;
ﬁbwéver,ntWQ‘duestiéna.arisé:‘ Is the 1noraascd accuraay
suffie&ént to make"the extra'labaur worth wh&la? Is. the
’Awhnle teat not of such & crude nabure that great acauraay
‘”in expraasnng the reaulta is out of place and in fact_‘:'
° mﬁanzngléis? o v- | i 

‘; ihe‘kouﬁke-hrnstene msthod is ths only one that
specifically uses mm, ?ar m&nute, but other tubes havaxly

“been usad for the same purpesa‘by various authors.

- Muller .
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(66) |
Muller is en ardent supporter of this method, snd of
~speclal interest is the fact thzt Cutler who originally
recommended & one=hour reading has recently been converted
to using mm. perAminuteflg) On the other hand Panma;75)
atates: "The correlation betweeg the single reading and
the maximum velocity is near eﬂough for practical purposes".
Other authors who consider the ong-~hour reading suffieisntlg
aosurate tor elinjcal work are Hambleton and Christianson,
‘Rochésé}and Petergve)who sayse “Becording at frsguent
intervels gives no more informetion then a one hour
“re2ding”. The comments on excessive refinements quoted
in connection with anasemia correction ave also applicable
here, but need not b3 repesated. ”

In the 1000 cssss which bave heen reperted in eariier’
chapters the one bour resding was taken as the significant
figure., All sedimentation rates, however, were recorded
on the Cutler chart at five minute intervals. It is
thersfore possible to find the maximum velocity in rm, per'
minute for every test and compafe it with the one h@u?
reading to dotermine which was the more useful method, o
This comperison will be made under three different headingse-
diagnosis, control and prognosis - gorresponding to |
Chapters II, III and IV, |

DIAGNOSIS

The sedimentation rate in mm. per minute will in
every case be cezlculated to the vearest .05 mm, In.
Table 13 the total of 1000 cases ere analysed according
to the stage of the disease and the E,S,R, in mm. per
minute. ' |

This teble should be compared with Table 1. It
was declded in Chapter II that a one-hour reading of
% mm. 45 the highest that cen be.regarded as a |

« significant =
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significant négativs'result. A study of sedimentation
charts shows that a ong«héu: reading of 3 mm. usually
correspondé‘tc 05 or .1 mm. per minute. If the laﬁter»
‘figure is taken as the significant upper limit 1t is seen
fhat the number»of cages within this limit ix Tadble 12 131
almoat thé seme 35 the number felling within the 3 MM
1imit in Table 1. The two methods therefore give much
the éame result.r It ig plear also that the use of any
higher 1imit than .1 mm. per minvte (such as those

quoted on page 3 ) would lead to a high percentage of

erTOTS,
‘TABLE 13,
E 'DS QR"Q V ‘ . v ’ - v B i {
(zms per minute) Group T Oroup II Group III Total
05 2 1 1 4
il 1 4 ) 5
215 K 6 - 0 - 13
2 13 23 1g 48
.25 4 5 1 10
3 14 18 16 48
.35 2 6 6 14
24 or over & 25 83 . ... T48 858
66

Total . 156 ™8 1000

When dealing with these low sedimentatlion rates, this’
discussion is more of academic than practical value. In
practice, when the red cells fall only 3 mms in an hour,
4t 1s impossible to obsefve\accurately at what stage they
fall most rapidly; and the measurement of‘mﬁ. per minute
is really guess~work. ' There seems to be little point in
using the method of mm. per minute for very low sedimen-

tation rates.

CONTROL
The 577 cases analysed in Teble 3 were studied a

second time using the E.S5.R. in mm. per minute. As

« before =
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béfoﬁe,fthﬂ'chaﬁges in the BE,S.K, were compared in each
case with the aétual progress of the patient as observed
br ¢linfeal and radiological'méthods. ,_in Table 14‘th§
cases are a;assifiedlintc,the same three groupst 'giose
correlation, useful correlation and useless or misleading.
v,,ComparisQﬁ,with Table 3 shows only a siight difference

. between the two methoeds.

. PABLE 14.

Croup -  No. of Cases Percentégb |
‘I Close correlation . 349 80
'IT TUseful correlation CoArs 30
111 Useless or misleading B ‘,  10
Total 577 100

In most cases the E.S,R, in mm, per minutes gave the
same Information as the one-hour rééding, but In 36 cases
there was suffiéiént‘differenca in the degree of corre=-
lation té place ﬁhémvin'anothar gfoupg These cases wers
studied further to determine which resdings followed the
prOgresé of_thé patient more accurately. In 19 cases the
one-hour readings showed closer correlation, and in 17
cases the readings in mm. per minute were move correct,

Ths two methods therefore appear to te equally ﬁseful.

- PROGNOSIS.

- It is not possible to construct tables based on the
mme per minute reading that-could_be'compared,with the
‘prognosis tables in Chapter IV. The percentage changse
in mm. per minuteldoes not neecessarily correspond to the
percent&ge.chénge in the one~hour reading. This is
because the more rapid one-hour readings {say over 20 nm.)
are retﬁrdéd by the packing of cells in the lower part of

the tube. The mm. per minute reading therefore tends to

- show =



;46-,-

shov & mucn grnater improvament than the one-hour reats
inge In the ahaence of compauible tables, it hes besn
necessary to study individually each of the 362 caseg
dealt‘W1th'1n Chapter IV to sce %hich method:éf‘ﬁeéding‘m
gives th more accurate prognostic 1nd§cation.

This study hss revealed not a single cose in Which
the prognostic 1ndieation of the two methods differed
- appreciably. Frequently there weore variations here and
uheﬂe in & series of seaimautat¢aA tests. This &ccouvnts
| for the 36 cases mentioned above in which one or othsr -
mothod sooemed to weflect morc accu"ately the ups and
downs of the patlents' condition. *n‘everg'caae,
. hnvever, when the series of “eéts was talken as a‘whole,
the gensral trend irom which pragnosis is deauced wag
..yracuicall the sams with both.ﬁethoda.
Une example will suffice to illustrate how the
| genéral impresaion overrides individual variations. In
the sccompanying diagram a series of ten monthly sedl~
mentaﬁicn,tésts-is shown, the oneuhour-reading and the
mmn, per minute reading being,chartad together, The'tﬁﬁ
readings do not follow each other closely throughout, and
‘the peaks and valleys of the two curves do not exactly
correspond. Moreover the finsl one-hour reading is an
improvemanf»on tha'first, but the first and last mm, per
ninute readings hardly differ.‘_ The genara1 trend ofv
each curve is the sems, however, and the general impresse
fon given by each curve is of & fluctuating sedimentation
rate without any tendency to impr@vé steudily. Rach
curve therefore indilcaties that the prognosis is
unfavourable and the patient is unfit for discharge from
hospltal. This particulér exemple was chosen because
it was thelease iﬁ which thers was least éimilavity

between the prognostie indications of the two methodae

.‘-Itv-
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T+ seems reasonable to concluvde that expressing the
EJ.8.Re in mm. per minute has no advantage over the one-

hour reading.
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CHAPTER VI « NON-TUBERGULOUS DISEASE.

An'ﬁttempt'will'bé made to summerise from the 11@&&&4,'

" ture thé-numeraus\¢ohditians in which the E.S,.Rs may“bé of

/_i’:se;.

“gi

These will be elassified in such a way as to 1ndicat6

especially where the E.S, B. may ve helpful in differential

| diagnesis.
GENERALISED INFECTION OK INFLAMMATION. ( )
' 106
The E.S.R. is increased in ascuté general 1nfections,

{20)

‘1nnlud1ng septaoaemia¢ It is normal in,mumpgjgxgept

when there is a complicating orchitis. ﬁhe'ﬂ.s@ﬁi may

_prov?1u§eful in prediating the @ns?ge?f orchitis, in
: 4
mumps. - It is narmal in pertusais. It 1s 1aw in

{104)
cholera dus to haemacancentration.

The sedimentation rate is 1ncreaseﬁ in ehranic

1nfeetions. Tuberoulosis has alrea&y been da?lgéwifh)
. i 8]
at length, The rate is high 1n syphilitic acndi 1ens
(70) - {108)
incl?ﬁi?g gummata, syphilis of the h?§g§ or aovta,
12 .

‘liver eand the centrsl nervous system. It is high

- {30y {20)
in leprosy, sand Bkla Azar. In malar%§0§? is usually
raised from the baginnlng of the $liness. |

LOCALISED INFECT;QN OR INFLAM&ATION.

The E.Sfﬂb %s 1nereaaed when there is 1ooal

106 ‘
suppuration but the increase m%y ?e slight when the

inflammatory yr@eeaa is walled off. The eh&ngeuin

the E.5.,R, caused by & local infectign7depends cnuthe

- .gite and the exteat'af the. {nfoction. Sometimes. it 1s

greatly Increased; in other cases it may‘b?lgg“‘ié)
%n tonstllitia the rate 1s often hormal. ' _
55)

'Kbtyza found a normsal E.5.R, in 80% of tcnsillé@tomy

cases prior to operation, In children with an

increased rate it may remain elevéted after removal of



the tensils, or it may fall to nermai?) If it falls,
1t shows that & foous of infection has been remnveé?5)
: Gpinians-about‘the‘E b ﬁ. in appendiecitis differ.

Several authors repmrt that it is usually normsl in
the eariy or acute eatarrhal stagé%sﬁ 1@6"1§)_0n the
other hand Lintgan and Frésg)fomgd_ap E.S;R, abaﬁq
'1@_mmq 1@ 52 out qf-éﬁarcases of acute catarrhai _;
- appendieitls in tﬁe ébs&nce of abscess f@rmatian{f
They econclude from this that the B.,8,R, is ef no value
in differentiating between eppendicitis ana aeute
- salpingitis., However, as the sedimentatian,raté 13
fnearly aiwavs 1ncfé§séd with'pe1v1é Inflammation and
vusually markediy 86, & low rata will e of use an that
1h points to appanﬂicitis, It would mbviously be
dangeroﬁa to regard-ga,inerease&-rate as excluding
‘appendicitis. - :

The E.S, R is inareased with suppuration in the
"gall blaaae;%BI

In aeute otitis media the E.S R. 13 normal aurzng
the early stage befara pus is formed. It i1s greatly
increassd whﬁn there is tissue destructian or necrosis
of bone. It is normal with chronic otitis media . |
except during an acute exacetbatiué?s) It 8s raiseﬁ_
‘with scute mastoiditié%ge) |

With sinusitils it 1s raised during an acute infect-.

{106} (18)
ion = or when there 18 suppuratien. Otherwiae it is

normal. , . .

The E.S.R, is not incressed by apleal dental
A (13, 18) (20)
1n£eetion, : or by superficial ulcerative canditions.

It is neymal with anteriar urethritls, but is inureased

{20
when there 1s posterior urethritis or prostatitis.

With nephritis there seems to be general agreemﬂnt
that the E.8.R. 1s & useful prognostic tndi@ati@n, a

~ decreasing -
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decreaaing rate being reliable evidencé that the
(67, e8, 87)
lesion ia mealing. e o Asg regarde diagnaaia ef
activity, there is some’ difference of opinion. Some .
‘authors state that tha rate is alwavs 1nareased wath
_ (40, 206) (e7)
.nephritis - ’ wheroas Murphy and Rostetter  way
that 1t may be n?rm?l 1n tha presence of active
56 (
dxsease. Lendau - prabably sums’ the matter up beat
by saying that tha E.%.H. is nearly alwayﬁ 1ncreasea
in acute nephrﬂtis, but may‘be low or high in chroni@

nephrit18.

. B, NEQ‘PLAS‘I‘IG _,nrxsmsms .

| Tha u.S R, 18 not ;naraaaeﬁ with.uninfeeted benign
‘ (m@ m 18)
neoplasms - ané may thersfore be useful in

f ﬁistinguishing these from.malignant n?aglaims zg%eh
‘ 7 3
almost alwags caus@d an Increased rate. T ~ This

1nerease depends @n(the)vaScularitv and tendeéncy of the
106)
tumour te break dawa, and the E.5,R, %s ?et always
' 20)
raised with an early scirrhous earcinoma. if e

malignant growth s c@mpletely removeﬂ the E.S.R.
should return to normal within six weeks, and if it

later inereas?a ?gain there is ‘probably local raeurrence
43
or metastasis, There is a clsse correlation between

metastatie 1n¥01¥emsnt of hone end inerease of sedi-
- {81 _

mentation rate, _
. {40, 60)
The E.S.ﬁ. 13 very rapid in myel?magasis. . Ie
40
. 18 madarately 1nareased in leukaemis. In ﬁedgkin's

disease an& other reticuloses it is increased during

the active phaae,'hut.tenas tgAbeeoms normal during

poriods of Inactivity. It is therefore & useful guide
to X-ray therapy. )

e

4. CAFDIOVASCULAR DISHASE.

There seems-to be universal agreement that the EJS.R.

e 18 -
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41s of greaé:%alue’in rheumatic-fevar,“beth in‘the o

dlagnosis of activity and in the management and
(13, 10, 49, .106, 56 50)

prognosis of the disease. R , - The

(27)

pesition is concisely stateﬁﬁby Bry': In atvpical casear'

of rheumatie fever: 1n whicn "the s"mptoms aften seem .

innncuous en superficial examination seessne atudies of

"the E.s R. are esp@ciallg‘helpful in eatablishing e
~d1agnosis.........ag The EJ3.R. 1s probably the beat
guide in<&etemmin2ng thé length of complete rest in bed".

A systolie murper in § chll?ac?n be: ignored if the
9 .
s&dimentati@n rate is narmal. A decreasing rate is

-”‘often a good prog?osgic sign that rheumatie nodules are
89

‘Bo

vlesions 28 endoearditis and ayphilitic acrtitia.

_abaut to disappear. ;,

The B, S R is usaful in differentiatin% infective
13 .

.’cardiac djsease from cnngest*ve eonéiﬁions and from

(12)

.functional‘conditions. It is inereased with such

{18) {106)

(106)
1t is usually normel with h¥pertensian, angina pectoris

~ end chronic valvular diseasa.

The E.8.R. is nearly alwa%a 1ncreased in ‘the aarly
stages of coronary thrombosis, & : Shillite
states that it usually becomes increased about the

third dey, reaches a maximum between the fourth and

-eighth daysvanafthan gra&ﬁally returns to normal, It

is a‘valuébie*guide to the rate of healing of the

'_cardiae infarct.

With varicosse veins the E. s «He. remains normal when

.there is & simple thrembasia, but is inoreased when

(39)
there is a septic phlebitis. It is, therefore, &

useful guide to treatment.

H

RESPIRATORX‘DISE&SE-

The effeet on the E.S. .R. of simple catarrhal ‘

- inflammations =
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- 1nflammations such as the common cold is variable,

G

' Othars s¥ate that it is sometimes normel but not

’from the point of view of diffarential diagnosis.

| « {108, 18, 2@)
Some authors find the rate usually nanmal.;-

{100, 98) .
\-1nfrequent1y raised. . It is impartant to rememher
¢ that after upper PGSPLratOPY infectiona the E.S, ?. ?ay .
49
‘remain elevated for as 1ang as two or three week?ia 2 ’
0
. In acute bron?ﬁgggs the rate. is usually 1nereaseé,
. but mey be normel. = . It is not increased in chronic
o (39) - (40)
L brcnehitis ~ or emphyaema,. .
' (18, 80)
The E,S, R, 1s raised tn lober pneumonia ' ?g%)

 4returns to normal enly when resolution is completo.

‘ In atypical pneumonia 4t is increa?gg)and 15 useful in

{80)

.following the course of tha illness., Ravenswany
_gaes 56 far as to.say thav the progress of the patient
san.be fallawed as sccurately by the E.S.R, as by
~ serial chest X-rays. It islespecially'uaeful in

showing recurrences.

Ail‘pieural effusions, whether transudates or (70)

- exudates, csuse an inc¢resse in the sedimentation rate,

The test may be of use in deciding whether & spontansous

pneumothorax s of tuberculous origin ?gﬁ?enign.- ir

‘the latter, the E.S.R. is alWaya‘normal.' Uneomplicat=

(39)
ed pneumonoconiosis does not affect the rate.

mallgnant dilsesase . of the lung may cauae an inerease

‘of the ©.8.R, bofore -1t shows any signs on the X-ray

(63)
plate, '

ARTHRITIS AND ALLIED CONDITIONS.

Under this hﬁéding”ﬁill‘bé 1né1ud@& sever&l diseases

qvwhich although not all arthritic, ‘are linked together

(10, 49)
In acute rheumatl&m the E.S, R. is always raised.

A patient with vague jqigt.pains should be kept under

- ¢LOSO -
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(56) .
close observation if the E. s K. 4is sbnormal. . The ,

valua of the ‘test in abserving the pregreas of the

' ‘diseasé has already been mentioned.

; (13)
The E.S «R. 15 increaaed(i% gnfective arthritis - and
106 - .
gonococcal joint infectﬂons. s Et-ia alsa raiﬂed in
gout, o althaugh in some cases only s%ig?tly sa, and
35

1t usually becomes normal between attaeka. o
(13, 95w 3,106
In rheumatold arthritis. the rate is rapidi y
' {35, 15
but it 15 of doubt ul value in prognosis, f_' - In oo

-vﬁew cﬁ the‘fraquent use of chrysotherapy for this

disease, it isrimportant.tc‘noteuthat the E.S.R, does

- not give any warning OL the onset of toxic effects of

{35)
gold..,w
‘ {13, 3, 106, 35)
In osteoarthritiq tha B.S, R is alwavs normal. :

..TniS'is-an-impar%aqt point in ﬁ~stﬂngmishing_thﬁs;'

condition frﬂm«rhaumafoid arth?itgs' The réte is
33 :

rapid in enkylosing spondylitis.  Tuberculous joints

cause an:incrsasefof the sadimentation.rate, and %his .

mey be of value in differenfﬁating a tuberculous hi?
69)

’r'frmm Perthe's disease which éoes not affect the rate.,

.

{36, 3)
The E.S.R, is normal 1? f%brositia . and in
33
static causes of back pain. Envsciatiﬁa 1t is normal

if the condition is. a'tr?g neug;tls or due to press ure
8, 3
of an 1ntervertebra1 dise. = If sefatic pain ocours

; w:th.an:igcreased E.3.R,, a}pelvic:neoplasmashguid'be

snﬁpected.

GASTRD~IRTESTINAL EISBASE.(

Thia seeﬁien will deal espeeially with two common

'symptoms which aften present difficultiea in diagnesiwe

dyspepsia and diarrhnea.
With dyspepsia there is eften doubt as to whether. the

" cause is carcinoma or peptic-ulcer, xt has alveaéy

- beon -
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"been ﬁent@oned that thé,E.S;H; is increased wilth .

'Qgrcinoma; eﬁc@pt Soﬁaﬁimea in the early staéea of the

scirrhous fgpqr | An ordinary %astric uleer does not

o 40, 18) ,
: lncrease the ?ed%mantation rate, - nor does a
: 213} T
dnodenal ulcer. However, 1f,a peptic ulcer. is very

' (25)

: large anﬁ complicated the rate may be 1ncreasod. :

?hu34tha E.u.ﬂ. cannot ﬁistinguia@ between ulcer anéq

_carcinoma ‘with -absolute. certainty, but the exceptions

. are sufficiently rave to give the test considerable

‘weight; ,‘ﬂertainly-any-patient'withidyspepaia'ahd an
1ncreased E, «3. R requ&ree thorough 1nvestigatisn. ‘

The E, S «Re is of great - help 4in differentiating
bhetween. funational di&rﬁhoea'and diarrhoea with:orgahie

disease in the bowel =~ Gysentery, ulcerative colltis,

. tuberculasis or canoer.. -In the former it 1s low

, Whi%e)with erganicﬁdiseaaé it is slmost ecertainly .
ey ' | ,

' ;higlh_. o : L : ¢

mma DISEASE. -
The E.S H. 18 difficult to 1nterpfet in some diseases

of the 11ver, ﬁue to certain cumplicating factors. ..In
some cases jaundice seems to have a slowing effect on
the aedimentation rateo In ene series of tubergulous

patienta the rate was fea?eeﬂ during eomplicating
768}
hepatztis with jeundice., It has also been suggested

thet in some cases with 1iver disease the E.S,.R, 18 '
{106, 66)

kept low dua to raduced plasma ribrin@gen.‘_ in

view af these variable factors 1t 18 not surprising that

there apre conflictin? views on the E.S.Re In 1nfect1ve

{108
hepatitis. Wood found the rate was usually normal

during the first ten days - in 30 out of 35 aasaa it
was belew 10 mme = and he therefore ccnsidera the teat

(84)
useful in aifferential diagnosis. - Miles found the

- pate =
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rate law during the 1ctertc: phasa(bu? often ralsed
40

| before and after, Ham and Gurtis : found 1t "moderate=

90"

fﬁriskman states that 4t is deereased in catarhal

' 1y abncrmal" in 1 ver diseases with jaundice.

(12).
| (56)
jaundice. The safest attitude i. to accept Landau's

'statemsnt that the EeS.R, in infective hepatitis i@i““'

" very variable and not o be relied one

(106)
Ths E.u.R. 1s 'inereased. w*th liver abscesu, (12)
, o 1
cirrhosis, svphilis and malignant tumourﬂ of the 11ver.

G“NTRKL NEEVOUS sysmnm._

In acute puliomvelitis ths E.S R. 1s usually lesa_

than 10 m?é ?nd this may help to distinguish it from
I . 6

-meningitis. Tha rate is nevmal 1n chorea when other.

{48, 39) -

manifestations of rheumatic fever are absent.

The E.S R. is increased in disseminated sclevasist
o 12)
amvotrophia 1atera1 seleruais and Parkinson's disease.

The test may be useful in the last-named conditian, for

’ 1t differentiatas it from Parkinson § syndrome in mhich

10,

the rate is normal. It is insreaseé with svphilis of .
{108) - {18)
the nervous system. ’ It is norma’ in. ~schizophrenis,
Ths most important poznt about the E.B5,.H, in nervous
diaease is that it is unaffected by psyehological
factors ana is +herefore ‘normal in purely psyuhiatric
cenﬁitioné%a' 20 it 1s . therefura, of value in |
éifferentiating functianal fram organiec disarders. .ik
also helps ta exaluﬁe organig disease in hypochondriacal

patients with neurétie symptoms.,

'P“LVIC bISEAS

The M.S.R. nay aasist in the dLagnouis of diaeases
of the female pelvis.‘ It 1s. nommal with a Barthoiin‘a

- eyst Af this is not infected and with simple displace~

(68)
ments of the uterus. It 4s normal with fibroids of

« the =
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- (58)
the uterus and benign ovaria? cy;ta, but may inersase
106 '
4f the cyst undergoes tortion. © It is, therefore,

useful in distinguishing-these conditions from malignan%

' tumours in the pelvis whfch always Increase the sedi-

| mantauion rate. It 1s also raised with inflamnatory

11

(58, 59, 106)
diseage in the pelvis 1nclud1ng acute salpingitis.

The diagnosis between this con&ition'anﬁ appendicitis
has already been discussed. Finally, the E.S.R, is
increased in pregnancy but usuelly not before the 10th

(106, 68)
or 12th week 80 1t is of 1little use as & negative

- test for pregnancy. It returns to normal about the

(01)
4th week of the puerperium,

”NDOGRINE DISBA&&.
o ' (55, 1a)
In dﬁabetes the E S.R. has been fcund norma%z )

o) .
but has also been reportea to vary considerebly. It

has been suggested that a raised sedimentation(rage in
66

Vdiabetas 1nd§cates obscure septic eom?%é?aticns. The

12

blood sugar level per se has no effect,

In ﬁhyrotoxicosis the r?gg has been reported both as |
j .
increased eand as variable, The only other

endocrinopathy 1? w?idh the E.S.R. is'increased is
' ‘ 12 :
Addison's disease,

 NUZRTTIONAL DISEASES « &

Yitam¢n)deficiencies uo not affect the sedimentation
40, 56)

rate, - although it has been quggested.that there 18

a c?rr§3ation between the E.S.,R., and the plasma ascbﬁbic
32 ' '

acid.

In theory'the E.S R, should be affected by protein
deficiency. | The first protain to ve reduced 1n the
plaama whén a loss of protein occurs is @1bumgn. As
albumen decreases the sedimentation fate, protein

deficiency would be expected to increase the rate, and

=~ this -
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14,

- 87 -

(52) - C
this result has been reported. However, sz there has
to be a considerable protein deficisncy before a

{17, 94)
' measurable hypoalbuminaem*a occurs ' ~ this does not

seem to be of mudéh practiual importance.

ALLBRGY.‘

The E. SR, is not affeated bY allig 1c aond%§i?ns.

it is therefore ncrmal in asﬁhma,(sA) heyfever,
' 6 N .

urticaria and uneomplfcatea eczema.

THERAPY.

i

' Cermain ;orma of . therapy 1nfluenge the sedimantation

rate, and thesa should be kept in mind if errors are te;

‘abe avoidaﬁ. Ih is increased bv ;ngectﬁons of vaceines,

oy

70, 13)

fereign protein and collaidal mstals, It is also
- (87) R ‘ {13)

raised in serun sickness and sollewing 1rrad1ation.

MISCELLANEOUS. E

The E.S R, is increased in any - condition where there
(70) {40) |
is tissue necrosis or. tissue damage. It is increased

with any severe trauma - o?eratﬁo?s, fraefures and when
- 7o, 13
there is em aVasated bleod» It is ineresased ?it?
‘ - {18

acute 1ntoxicat10na such as lead or arsenic p@iswning.

There is some difference of opinion about the E.S, R,

in erythema nodosmm, presumably because ‘the condition is

(98)
not an entity, but may have many eauses. ﬁstvadt

A

states tnat the rate is naarly alwavs rapid ln arv*hema

nodosum, sometimas very rapid, and may remain so. lang

after the rash is gone . Eﬁ prabably(refers only to
' 3 56

tﬁberculous erythema nodosum. Landau ) cansiders that

the ?.S)R. is not affected bv the rash per se, and
99

Vannl reports that it 13 only slightly raised. It

may be assumed that the sedimentaticn rate in erythema :

nodosum depends on the unﬁerlying cause.
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CHAPTER VII w» CONCLUSION. -

Before summar¢sing the work Whiﬁh has been presented
it is- necessary to. place in its prope” perspectiva the
ﬁmportance thaf shculd be attaohed to the E. S ‘R 4n - B
Pnlmon&ry Tuberculosis. In fofming an opinjion either as |
to diagno is or ﬁrognosis in a squected or known ' case of
pulmonary tuberculogis there are several sources . of
information. These may be tobulated as followss-

ot e Hisﬁorj; Symptéms;' ‘
"~ 2. ‘Radlological examination,
3. Bacteriologi cal exammatmn.
4. E oS eRa o
5, Total and differentisl leucoeyte counts,
6. Tuberculin Test.
" 7. Physical examination.
8. 'Weight. o
It ;s no$‘poséib1a t@'piaée these in order of _
| importance, fprumgny of " them aré_cbmplemghtary and several
are indispensable, In general, however, it’ﬁay be said
thatAthe first-three are ﬁare iﬁpbrtan*‘than-the iast fiﬁe,-
~and uh@ E 6 o, is the most important of the last five.r
o (The tuberculin test is important only when negative, and.
- ita applicat*on is 1imiteé enﬁlrely to diagnosis). ‘
 Huch criticism of the L'.S R. has come frcm the authors
who have expected too great a degree of acouraey from the .
| teat, and~have-conﬁemned 1t when it was faund %o ge not A
infallible. There is no slngle test far diagnosis or.— ‘
pragnosis in Pulmonary Taberculosis which is 100% aecurate.
Fishberé01)states that the E,S, R merely confirms the l.
opinion gainea by an evaluation of phvsical and radiologieal
signs which gmve ample information on the problems of
prognosis > In.practice the problem gf prognosie éé of'ten
obscure and every ava;lable test may ba reguired far fts

elucidation. In many cages the spugum test and radiogram

- alone =
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| alone are- sufficientlv conclusivu. In meny others an

opinion can onlv e fofmed by weighing all the factors and

»strikxng a balance of probabhlity. In this 38893¢N6ﬂt‘0f

a case the E.u R. frequently plays & useful and important

'part._

T4 PN

Ssveral authors have s?re§sed this attitude to the
' 66

‘sedimantatlan rate. Mullcr remﬁrks that any one factor

tak@n‘by 1tself mav'be gros 1y mis?eading - it is the

comhination of the various factors that is important,

(54)

. Kelman stétes', "yt is possible to get useful information
 .from this test wker 1t is used a8 one link in the chaﬂn of

>evidence on which diagnos;s or prognosls may be founded",

(101)

Walton sums the matter up‘: "The sedimentation test, if

correctly intevpreted will offen weigh dOWn the scales af

differentia’ d‘ﬂnn031s

‘ In 3000 coses of pulmonary tuberculosis the E,S, R. was
increased sufflciently often for ths test to be of use in
excluding_thia*dbsease, This statement holds good only if
2 one-hour realding of 3 mﬁ.ligiragarded as the highest
which excludes activity. If‘ahy’highér'limit is used the

proportion of ‘errors will be large . enough to make  the test

~valueless,

In 577 céaes serial sedi@entatioﬁ tests showed a useful
correlation with the actﬁai prégreés of the diseaess in
92.?%.‘ In 562 ceses a.eiQse aasbciatisn wag_fcun@ between

the pragnOSticlindicationVof_the sedimentation rate and the

~eventual fate of ﬁhe patient., An attempt has been made tb

assess the reliabxlity of the E. $ R. in exact numerical

mnm._.” ' : 4
A compérison of methods of expressiné the sedimentation

rate showed that measuring the maximm velocity in mm. per

- minute -
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. minute has no advantage over the one-hour reading.
An outline is given of diseases in which the E.S.R.

. may be of use,
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