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Serum Bllirubin in Hesalth and Disease.

1., INTRODUCTION.

During tlie past ten years particularly, our out=
look on jaundice has been largely transferred from the
color of the skin and presence or absence of bile pignent
In the urine and feces to the changes occurring in the
blood serum ruch in the same way as we have become con=-
cerned in cases of nephritis with the urea content of the
blood, end in cases of diabetes mellitus wita the blood
sugar concentration. Kesponsible for this change of view-
point is the introduction of new and more delicate methods
for the detection and estimation of bilirubin in the blood
seruri, mcst notable among which has been that of Hi jinens
Van den Bergh, of Utrechi, ilolland, whose monograph appear-
ing in 1918, has been the inspiration for a great deal of
work in various parts of the world. The popularization of
his contributions has been largely accomplished among the
English-speaking peoples by the publications of J. W.
McNee, of the University College Hospital of London.

Ehrlich (1883=4) discovered that if a small amount
of a diazonium salt in acid solution be added to an alco-
holic solution of bilirubin, coupling occurred with the
development of an azo dye (azo-bilirubin - a reddish violet

colored dye). This dye was 1solated and investipgated both



chemically end spectroscopically by Proscher (1900) who
pointed out even then tnat this apparently excellent reaction‘
for bilirubin had nct been made use of in clinical work.
Thereafter tac method appearsz to have been forgotten, until
Van den Bergh applied it to blood serum. As regards the
delicacy of the test, he found that a solution of 1 in
1,500,000 of pure bilirubin dissolved in alconol still gives a
positive result.

He next made the ilmportant discovery tnat the bili=-
rubin in sera of cases of obstructive‘jaundice reacted
promptly, (within one-half minute), with the diazo reagent,
in contrast to that accurmlating in sera in which it appeared
to be hemolytic in origin. In the latter instances, a reac-
tion occurred only after a delay, more or less long or after
the protein of the serum was precipitated by two volumes of
96 per cent alcohol and the reagent was then added to the
supernatant liquid, i.e. a reaction occurred "indirectly."
The first or obstructive type of reaction he called direct,
the second he called indirect.

The difference in this behavior of bilirubin has
been attributed by various authors interested in the subject
to absorption or non-absorption of the bilirubin to protein,
to absorption by the lipoid constituents of the blood, to the
presence or absence of bille salts in the serum, to the

presence of bllirubin as an eacid or in the form of tae bili-

rubinate, et al,



The techinlque which has been found accurate by
various authors and that used in this study is the original
indirect quantitative method described by Van den Bergh and
in cases of "direct" increase in the serum bilirubin, a
slight modification of the method of Thannhauser and
Andersen.,

That the bilirubin in the blood rmst reach =
certain concentration and be in contact with thc tissues for
a period of tiime hefore they take on a yellow color, has been
repeatedly observed both at the bedslde and in the laboratory.
This fact was well known to Frerichs who in 1858 in his
classical "Treatise on Diseases of the Liver," said: "“When
the 1mpediment (to the outflow of bile from the liver) has
its seat in the ductus choledochus, the bile first shows it
solf after three days by a yellow color of the conjunctivae.
Its absorption into the blood takes place much earlier, but
in order that the jaundiced color of the skin should become
visible, a certain amount of concentration is necessary.

The color mekes its appearance in the renal secretion sooner
than the skin, and the serous effuslons in the various
cavities of the body become tinged with pigment earlier than
the urine. I have repeatedly found bilirubin ('cholepry=-
rhin') in the serum of the blood, and in effuslons into the
abdominal and thoracic cavities, where no traces of a
jaundiced tint had been present either in the urine or in the

skin." Hence, it becomes at once manifest, that unless



serum bilirubin estimations be made, transient increases,
having the dlarncstic equivalence of actual jaundlce, may
be overlooked. That such transient increases in the serum
bilirubin do occur unaccompenied by billirubinuria or tissue
icterus has been observed on numerous occasions during at-
tacks of gallstone colic.

Ven den Bergh has shown that there 1s a defilaite
renal threshold value for the direct or obstructive type of
serum bilirubin, viz. & concentration of 2 mg. per 100 c.c.
serum. The threshhold value for the indirect type of serum
bilirubin is as yet unknown but apparently considerably
higher than 2 mg. per cent. lhen in a leslion tending to pro-
duce an obstructive type of jaundice, the serum bilirubin ex-
ceeds 2 mg. per cent, bilirubinuria occurs just as ordinarily
glycosuria results when the concentration of sugar in the
blood exceeds 180 mg. per cent. As the upper limit of normal
may safely be considered as 1 mg. per cent, varlous observers
have recognized the existence of so-called "latent jaundice"
with values ordinarily between 1 and 2 mg. per cent bilirubin.
A state of latent jaundice may exist for some time before
actual clinical jaundice occurs. The recognition of such a
state may be of considerable ald in diagncsis, and in cases
receiving neo-arsephenamine an occasional fatal outcome due
to arsenical hepatitis and jaundice may be averted by prompt

cessation of treatment.



The intensity of tissue icterus is no measure of
the degree of jaundice present. This is explained by the
fact that the tissues hold the pigment when once they are
stained with it for some time, even after the lesion pro-
ducing jaundice has been removed, or the serum bilirubin has
diminished for other reasons. In the case of the skin,
Frerichs offered the explanation that the deepest layer of
the epldermis is stained and the coloration disappears only
after it has been shed as the outermost layer. In the case
of other tissues of the body, the cause for this retention
or absorption of the pigment is not knovm.

The color of the skin may be misleading in that
its yellowish tint may be due to the increase in the circu-
lation of pigments other than bilirubin. It is well known
that some peoplc normally have a yellowish skin which has
been found in instances to correspond with an increase in
the chromolipoid content of the blood, particularly as re-
gards carotin, the yellow pigment present in carrots and many
other vegetables and plants. In patients affected with
disbetes mellitus, who have been on a high vegetable diét,
carotinemia with its yellow skin discoloration 1is frequently
seen, a condition originally called xanthosls diabetica by
Umber and Von Noorden. Similarly, a waxy coloration of the
skin may be present in cases of chronic nephritis in which
the serum bilirubin is notoriously low. In certaln cases of

carcinoma with a low serum bilirubln value, a yellowish dis-



coloration of the skin may be noted which may be very
difficult to differentiate clinically from cases of pernicious

snemia in whom the serum bilirubin level 1s almost always high.

11. THE FORMATION OF BILIRUBIN.

In 1847, Virchow discovered in old hemorrhages a
pigment which resembled bilirubin. e was unable to satisfy
himself thsat this pigment was identlical with bilirubin, and
he therefore gave 1t the name haematoidin. He expressed the
belief that the pigment was derived from the hemoglobin of
disintegrated red blood cells. Many subsequent investigators
have confirmed tne observation that when red blood cells
escape from the blood vessels into almost any tissue of the
body, the pigment designated by Virchow as haemotoidin is
formed. It has been found e.g. in hemorrhagic pleural, peri-
toneal and spinal fluids. It has been shown to form in the
body following experimental injection of defibrinated blood
or crystalline hemoglobin subcutaneously, intraperitoneally
et al.

It has since been definitely shown that hematoidin
1s the same as bilirubin, recently particulary by Rich.

Von den Bergh has by means of the diazo reaction shown bili-
rubin to be formed following the ingection of blood beneath
the scalp of a dog, and this author has recovered a concentra-

tion of 25 mg. per cent in fluid obtained from a traumatic



‘subdural hematoma - a concentraticn equivalent to the bllie
rubin content of the gall bladder.

The 1dentity of bilirubin and hematoldin and their
production from hemoglobinr extrahepatically, suggest very
strongly that the liver may not be necessary for the forma-
tion of bilirubin in the animal body. That such is the case
has been shown by llann end hls co-werkers at the Mayo
Institute, who have found that bile pigment may accumulate
to the point of producing bilirubinuria end steining the
sclerotics and mucous membranes, after totel extirpation of
the liver in dogs. If solutions of hemoglcbin are injected
intravenoucly in such animels, there is & more rapid and
greater accumilation of blle pigment. They have shown
through the use of spectrophotometry that bilirubin 1s
formed chiefly in the bone marrow and spleen, and to a very
slight extent in the liver, the function of the latter
being apperently chiefly one of excretion of bilirubin
rather than formetion, much llke the excreticn of urea by
the kidneys. The formation of bilirubin from hemoglobin
and its production in the bone marrow and spleen (and to a
slight extent in the liver) suggests very strongly the re-
ticulo-endothelial system as the actual site of bilirubiﬂ
production.

That the spleen of man may produce bilirubin
has been shovn by a number of observers, and four such
instences were met with in this study. Three were instances

of hemolytic jaundice in which the splenic and peripheral



tlood contained 6.2 mg. and 4 mg., 1C.7 mg. and 6.2 mg.,
and 4.2 and 2.4 mg. & of bilirubin respectively. The
other was a case of purpura hemorrhagice, the splenic
artery and peripheral venous blood conteining 0.25 mg. per-
cent, while blood gentily expressed from the spleen con-

tained 0.6 mg. per cent.,
111. METHOD USED

The bile pigment content of the blood in the
following study was estimated by the Van den Bergh method,
the original technic being eriployed in cases showing a de-
layed (more then one minute) or indirect reaction; tue
principle of Thannhauser and Andersen was employed in
cases showing a prompt reaction, the original ferric thiocyan-
ete solution of Van den Bergh being enmployed as a quanti-
tative standard. That no difference in the quantitative
readings in cases showing only an indirect or delayed re-
actiocn occurs whether Van den Bergh's original method or
that of Thannhauser and Andersen is used was noted by the
last named and was also determlrned in this study. The
readings are designated in milligrams per hundred cubic
centimeters of serum, as others have done, instead of the
unit or 1 in 200,000 parts of serum originally designated
by Van den Bergh, 0.5 mg. per hundred cubic centimeters
being the equivalent of 1 unit. As some difficulty was
experienced in making readings of less than 0.2 mg. per

cent, these are all designated as - 0.2 mg. per cent. As



it has been found, as was emphasized by Lepehne, that
serum bilirubinr tends to diminish on standing, because of
oxideticn to biliverdin, estinations were made within from
ore to two hours after the blood was obtained. Speclmens
kept in the dark and on ice show practically no diminution
over night. No differences in the readings were noted
whether plasms or serum was used, as others have exper-
ienced.

Biphasic reactions described by Felgl and
Querner have been included under the direct reacticns for
reasons similar tc those of Andrewes (icNee and Keefer). It
is felt that they represent quantitative transitions between
the indirect and the direct reactions, having been encoun-
tered early in experimental ligation of the common duct and
lete in cases of catarrhal jaundice in the course of this
study. Greene also does not conslder such a reaction

separately.
IV. NORMAL SERUM BILIRUBIN

The Van den Berghreaction was applied to the

blood of 202 "normals" of the following age groups:

From 5 months to 9 years 11
From 10 to 19 years 11
From 20 to 29 years 101
From 30 to 39 years 28
From 40 to 49 years 24
From 50 to 59 years 20

From 60 to 69 years 7
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The group of normels was composed of 112 medicsl
students, 1Interns and nurses in good health (most of whom
had had a recent vhysical exemination); twenty-six individ-
uals above 30 yeers of ago found tc be normal at the Pay-
Health Clinic conducted under the sauspices of The United
Jewlsh Social Agencles; forty-six inmates of Longview
Hospital for the Insane (twenty-seven males, nineteen
females), normal physically but affected with a psychosis
other than alcoholic; twelve children, five in the pediatrics
service of the Cincinnatil General Hospital for gonorrheal
vaginitis, five at the Branch Hospltal Ffor Tuberculosis on
account of a "contact history", and two examined in private
life; and six relatives of the four individuals giving the
highest values.

In 193, or 95.54 per cent of the normals, the
value of serum bilirubin was less than 0.6 mg.; in six, or
2.97 per cent, it was between 0.6 and 0.9 mg., and in three,
or 1.49 per cent, between 1.0 and 1.5 mg. The relativse
values in the two sexes and the total percentage frequency

of any given valuz or less are 1llustrated in table 1.



Table 1. Relative Valtves end Totel Fercentage Frecuency
of Any Given Value or Less

Total per cent

" Per cent Per cent having given
‘Mg. BPilirubin® Ylales Terales value or less
"=0.2 28.2 47.0 34.15
002 - 0029 50.4. 2605 63036
005 - 0'39 900 14.0 80069
004‘ - 0349 80‘7 8.0 8901
005 - 0059 807 1-5 95054
006 - 0069 0.0 la5 96.05
00'7 - 00'79 201 105 98001
0.8 - 0.89 0.72 0.9 98.51
009 - 0099 an 0.0 ee e oo
100 - 105 201 C.O 100.0

als
&

Blocoéd taken from one to four hours after a meal. The
value of milligrams of bilirubin denotes the amount per
hundred cubic centimeters of serum. The reactions were

all indirect.
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) This teble would indicate that the level of
serum bilirubin is relatively higher in males than 1in
females, for in thirty, or 47 per cent, of the females,
the bilirubin velue was less than 0.2 mg. in contrast to
thirty-eight or 28.2 per cent of the males, and in three
females, or 4.5 per cent, above 0.5 mg., in contrast to
nineteen males, or 13.€ per cent above this level. The
four values above 0.8 mg. were limited to the males. No
distinct differences were observed in the varicus age groups.
The blood from the umbilical cord of thirteen new-born in-
fants was examined in addition, and the physiologic hyper-
bilirubinemia described by Van den Bergh and others was

encountered, the readings being in the vicinity of 1 mg. or

more.,
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That the value of the serum bilirubin is not
absolutely constent was first shown by Gillbert and Herscher,
who found it to increase somewhat during fasting. The blood
of three of the normal individuals here studied was examined
daily before breakfast for one week, a maximun varliation of
0.2 mg. belng noted. FOrster and Fgrstner, who examined
eighteen individuals with verious diseases under the fore-
going conditions, employirg the technlc of Ernst and Fgrster,
found a variaticn generally between 0.1 and 0.3 mg. On ex-
emining twenty-cne individuals before breskfast, two hours
after the noon meal, and before the evening meal, they found
the highest values generally, but not always, before breakfast.,
The fluctuations were generally from O.1 to 0.2 mg. DBroun et
al. found a variation of as high as 0.5 mg. ir a normal indl-
vidual, the blood being taken before breakfast, before dinner
(12:00) and at 4:00 P.M. According to lieyer and Knupffer,
the blood bilirubin diminished in quantity from two to five
hours after meals, and increases after elght hours, apparently
on the basis that during digestion bilirubin is excreted from
the blood (FOrster and FOrstner).

As 98 per cent of the normal patients had a value
of approximately 0.8 mg. or less, 1 mg. may be safely con-
sidered the upper 1limit of normal, thus allowing 0.2 mg. for
fluctuation during the day and from day to day. As & value
of 0.6 and 1 mg. was exceeded in only 4,5 per cent of the

cases, any value between 0.6 and 1 mg. should be considered
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as possibly indicative of an increase, particularly as the
latter figure is approached. In his monograph, Van den
Bergh states that in the vast majority of healthy individuals
the values Tovrd sre between C.25 and 0.4 mg. (from 1 to
400,000 to 1 tc 250,000)., In a latter psaper rublished in
France, re gives figures for the bilirubin content of

normal huren serum of from 0.l mg. to 0.25 nmg. (1:1,000,000
to 1:400,000), wﬁich heve been esccepted by Lepehne, licliee,
Ravdin et al. Lepehne found the average figure in a series

of patlents not suffering from jeundice to be 0.15 u

(o2}

elee obtained similaer results. Zotzian end iemer alsce
consider the upper limit of normal C.7& mg., Mandelbaun,

0.62 ng. (1.25 units) and Haselhorst, 0.5 mg. (1 unit).
Strauss end Buerimenn found velues between 0.15 and 0.55 mge.
in fifty normel patients, with an average of 0.3 mge. Forster
and Flrstner consider 1 mg. &3 the upper limit cf normal.
Greene end his co-workers at the ilayo Clinic consider 0.2 mge.
8s the mexirurm normel. This limlt takes care of instances

of familisl cholerla.

Particular attention was paid to the four indivld-
uels (medical students) with the highest values of serum
bilirubin - 0.8, 1.1, 1.25 and 1.5 mg., respectively = whe
represent what Gllbert and Lerecboullet, in 1906, called
simple familial cholemia and what Ven den Bergh spoke of es

physiologic hyperbilirublnemia. In all four there was &

yellowish cast to the skin, end the periphery of the sclerae



was slipghtly 1cteric. In none wes the liver cr splecen
felt. 1Ilone had ever noticed or had ever Leen told that

he was distinctly Jjsundiced, excevt patiernt 4, who on one
occasion, two years ago, had been tcld that his skin was
vellow. There was no instance of unexplalned pruritis or
definite bracdycardia. The specimens of urine were entirely
normel, except for the presence of urobilin in traces in

twe of the individuels and in marked excess in the other
two. A questionable increase in erythrocytic fragility was
ncted in one. A relatively high red cell count was present
in three. Van den Bergh has occesionally encountered sa
palpable spleen in addition to urobilinurle in similar cases
and feels that such cases border on chronic hemolytic
jaundice. Ile found the disease more common among the Jewlsh

race end generally encountered valves of l.1 and 1.20 mg.
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The reletive higher values of serum bilirubin in
‘males than in females, as well as in the newborn, the fact
that hemoglobin is epparently the mother substance of bili- .
rubin, and the corsistently low values encountered in
secondary anemie, suggest a quantitative relationship
between serum bilirubin and quantity of hemoglcbin and
mumber of red cells. A comparative study was accordingly
undertaken between these factors in 110 individuals free of
organl® disease of the liver or biliary tract and in fairly
good general health. The indivicuals were sent iﬁ for
observation and study by the "Krankenkasse" of lunich to
the medical service of Professor Von Mueller of the Univer=-
eity of Munich ("Krankenheus Links der Isar") and were
diagnosed mostly as psychoneurosis or neurasthenia. The

results obtained are thus tabulated:
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The figures suggest some quantitative rela-
tionship between hemoglobin and serum bilirubin and also
substantiate the finding of Gilbert and Herscher of a higher
serum bilirubin value during fasting.

It was also thought that the relationship should
further be studied at a high altitude because of resultant
pochythemia and accordingly a trip was made to the Jung=-
fraujoch Hotel in Switzerland which is situated at an alti-
tude of approximately 10,000 feet above sea level.
(Unfortunately warning of high altitude studles only at
14,000 feet or higher was not known at the time the study

was underteken).



Jungfrau Results

o

No. Time Pt. Hb. ReBeCo Serum
% Bilirubin
1 3:10 P.M, p.I. e 3,9 0.12
2 4:00 P.M. P.R, 76 4,2 0.1
3 8:30 A.il, A.M, 99 6,3 0.70
4.‘ 9:10 A.M. A.J. 88 5,6 0036«
5 9:50 A.M. GeB. 70 4,3 0.10
6 10:00 A.M. ¥.B. 89 5,5 0.46
7 12:15 FP. M. H.J. 87 5,7 0.22
8 12:45 P.M. o.H. 83 5,0 0.25
9 1:10 P.ii. F.Be. 88 5,5 0.10
0 1:20 P.I. CeBe 88 5,6 0.82




As will be uoted from the chart, a high degree
of polycythemia was not encountered.' This may be due to
the fact that the individuels studied -~ hotel or mountain
railway employees -- are in the habit of going down to the
valleys every two or three weeks and also because of the
insufficiently high altitude at which the study was made.
Professor Naegele of Zurich afterwards told the author that
polycythemia at high altitudes is not as‘frequent as general-
ly supposed. Interescingly enough, the highest serum
bilirubin value was encountered in the individual with the
highest hemoglobin value and greatest number of red cells,

tho a direct relationship was not uniformly encountered.
v. PREGNANCY AND TIE NEWBORN.

Observations were made on twenty-cne pregnant
woﬁen attending the pre-natel clinic of the Ogt-Patient
Dispensary. The duration of pregnancy at the time the de-
terminaticns were .cade ranged from five to nine months,
while the highest value obtained, 0.4 mg. per cent, occurred
at eight months of pregnancy. No constant relationship was
noted between the height of the serum bilirubin and the dura-
tion of pregnancy.

Eufinger and Bader exemined one hundred and
twenty-three healthy pregnant women, (i) during their preg-
nancy, (2) during labor and (3) on the eighth day following

delivery. They found during pregnancy, ;hirty-five or 28
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per cent, a value exceeding 0.25 mg. per cent (0.5 unit,
which they consider the upprer 1limit of normal). In the
twenty-one cases here studied, a value exceeding 0.25 mg.

wes encountered five times or in £3.8 per cent of the cases.
They found that such a value becomes more frequent as the
pregnancy is of longer duration; and that towerds the end of
pregnancy,is of over 0.5 mg. rer cent (indirect only) 1s seen.
They found a direct reaction present in 5 per cent of their
cases during labor (one a case of associated cardiac decom-
pensation), and feel therefore that the term "Geburtsleber"
coined by Walthard is justifiable. They state thai a rapid
decline in the serum bilirubin occurs within a week after
delivery. They feel that while a direct resction may cccur
during labor with no prognostic significance, its occurrence
previous to parturition is indicative of hepatic injury and
that in eclampsia and hyperemesis the degree of bilirubinemia
is a measure of the severity of the allment.

Determinations were made on the cord blood of
thirtean newborn infants normally delivered on the obstet-
rical service of the Generzl Hospitel. As Van den Berch,
Ada Hirsch, and Yippo have found, a distinct tendency
towards hyperbilirubinemia was encountered. 1In eight, the
value exceeded 1 mg. per cent, the highest reading beins 1.8
mg. per cent, in four the value ranged between 0.6 and 0.9

mg. per cent and in one, the lowest reading, a value of 0.4



Pregnancy

No. Age ilonths Mgeo bllirabin
duration indirect
pregnancy

1 25 4 -0.2
2 2l 5] -0.2
3 20 5 0.3
4 20 5 -0.2
S 20 15) 0.3
6 18 6 -0.2
7 21 6 -0.2
8 34 6 0.2
9 16 6 -0.2
10 26 7 -0.2
11 31 7 -0.2
12 31 8 0.2
13 25 8 -0.2
14 19 8 ~0,2
15 2 8 0.4
16 19 8 0.3
1% 38 8 -0.2
18 16 8 -0.2
19 25 8 0.2
20 24 9 0.3
21 19 9 0.2




«l0m

‘mg. per cent. Ada IHirsch found values between 1 and 3.3

mg. per cent. The lowest value met with LY her was 0.62

mg. per cent (1:160,000). Van den cergh and vestrienen

found the serwm of the newborn infant always to be more
vellow then that of the mother or of normal adults, and

felt thercfore that the hyperbilirubinemia existing at birth
was foetal in source. Ada Hirsch showecd the Db1lirubin con-
tent of cord blood to be greater than that of the serum of
normal cdults and also tant during the first twelve hours
after birth the bilirubin content of the infant's blood rises
quickly, reaching a maximum on the second or third day.

After this veriod, the bilirubin content either sinks rapidly
in which case no icterus develops, or remains elevated
whence icterus neonatorum develops - (Van den Rergh).

Yippo has confirmed tne above observations with spectro=- -
photometric methods.

Van den Bergh and Westrienen also found that after
two weeks of life, the serum bilirubin content was the sam
as that of older children.

As bilirubin is formed from hemoglcobla, and as a
polycythemia exists at birth, the exlistence of a hyperblli-
rubinenia at birth may thus be eccounted for. The increases

during the first two days may be explained by the increased

erythrocytic destruction occurring then.



Newborn Infants

NOe« Sex Coloer Mge Bilirubin
Indirect
1 F W 1.2
2 F i 1.3
3 m W 1.0
4 M W 1.1
S i W C.9
6 M W 0.4
7 F B 0,9
8 ¥ B 0.8
9 i3 B 1.0
10 ¥ B 1.8
11 I B 1.0
12 M B 1.2
13 M B O. 9




VIie DISEALES OF TH® LIVIE AND BILIARY TRACT

As TERTIARY SYPHILIS COF Td: LIVER.

The serics included twenty four cases; the
disgnoses being based on the criteria set forth by Rolleston
and icCrae and Cavens Jaundice was encountered in eleven
or 45% of the cases in sgreement with lcCrse's erd Caven's
experience of forty instances in their one hundred cases.
In only one instance was a pure latent state of icterus
encountered (No. 16)s The jsurdice rresent was of =
mild degree, an aversge of 3.4 mge % bilirubin .

Six of the thirteen patients without
jaundice 1 2d experienced one or more hematemeses in the
rast =nd presented a severe degree of secondary anemia.

In contrast, only one of the eleven jaundiced patients had
had a hematemesis prior to the occurrence of the jsundice,
and in only trrae (pstient 17had vomited blood just prior
to admission) did s severe secondery anemia existe In
nine of the trirteen cases not showing jaundice, & hypers-
bilirubinemris was absent, in spite of considereble

enlargement of the liver.

B. PORTAL (ALCOEQLIC) CIRZHOSIS HEPATIS.
Three instances of this disease were
encountered in contrasst with the much more freguent cases

of hepatic syphiliss



Tertiery Syphilis of the Liver
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C. UALIGNANT DISZAS™ OF THE LIVZR.

There were nineteen cages, eight with
jeundice and eleven without. Among those without jsundice,
there were only two relstively high vslues, viz, 0e75 sand
1 mg., the remsinder being 0«6 mg. or lesse In eleven cases
of carcinoms of the liver without jaundice (diagnosis
patrclogically confirmed) Greene and his associates found
twc presenting bilirubin vslues above 2 mge and tkree
showing velues between 0.9 2nd 1.6 mgs They feel that
while the determination of serum bilirubin may not show
any incresse in some cases, it is nevertheless of definite
value in the early disgnosis of cercinoma of the liver.

The absence of hyperbilirubinemia in the
presence of hepatic mslignant disease has also been noted
by Lepehne, Meulengracht, and Andrewes. In the five csases
showing the lowest readings in bilirubin, & severe secondary
snemia was present. In four of Greene's eleven cases in
which the vaslues were 0.2 mge Or less, & severe secondary
anemis existed in three. On the other hand, it is of
interest to note that a severe secondary anemias was not
present in five of the seven casecs showing. jaundice in which
counts were reccrded, and ir all fourteen of such ceases
reported by Greene.

While it is réalized "that more than three=-

fourths of the liver can be abruptly obstructed without



csusing even a ripgle on tre clinical surfece of things”
Rous and lclMaster ), , a relationship of the level
0®? the serum bilirubin as well as the cccurrence of
jaundice in cases of malignant disease of the liver to the
armount of circulating hemoglobin and blood cellis appears
to be suggested.

It is of great interest to note a fsl1l in
gerum bilirubin in one of the cases (carcinoma),
accompanying & drop in the hemoglobin and in the number
of red cells. Greene has also seen the serum bilirubin

fall in malignant disease of the liver.



- + 30*~- - yoswols  OF 0°¢2
(N) + + oo 0°0% JoppeTd TIBD OL ‘g
(M) + + - 9% STII 09 6‘e
() + + oo 0°02 yosmwols  GA see
() + + oo 0°ST IepPPe8Td 118D 04 AL
(N) + + se g6t ong o1Id Ok 0¢y
(g) + + se T'C peutuIejepun 08 see
(N) + + sos + £89.10UBJ 0S ¢
(N) + + ee + yosuwoqs  gg 0%y

(swojeday)

(N) + - 9°0 - I0ATT GG LT

- 3°0~ - (ewogsdey)  0¢ et

(N) + - 0°T - I9ATT 08 9¢‘¢
(N) + - g°o- -  Jopp®Id [TI8H 08 Sy
(ga) + - 3o~ - Yosuwols  Ge 93
(g) + - Gg3°*0 - UyoBuwols  G¢ Ak

- - G3°0 - yosuwols 06 ‘%

- - SL*O - Yyosvuwo3s g9 ey

(N) + - gg°*0 - £88JI0UB] 06 g¢%
(n) - - e°0 - 3s8OId 08 8%
(N) + - e*0 - yosuoas g 6

sTsouds g
T80T @2Fp  °*ATPUl  °JIq 9178 9

, —3oToyjed =umeL  UIQUATIIE ‘3| Asevwiag gH  °0°d°y

‘wo 9
‘wo g
IB8TNPON
‘uo g
‘WO P
‘mo Gt
‘wo QT
‘o TT
‘wo QT

‘uo 9
‘wo Gt
‘wo P
‘wo g
uo P
‘wo 0T
‘mwo TT
‘wo P
‘wd QT

(T°0°W °3Y)
JOATT

o3y

FSQNHINO-0O

.oz

*IOATT OU3 JO 988BOSTE JUBUITTBH



D. CHROﬁIC VENOUS ENGORG™.L.NT OF TEX LIVXR.

There were twenty-three cases of congestive
heart failure - five rheumstic (four mitral lesions &nd
one adherent pericardium); five syphilitic (eortic insuf-
ficiency); five hypertensive; six arteriosclerotic; one
mitral snd tricuspid insufficiency (etiology?) and one
of auriculsr fibrillation associsted with & toxic
thyroid adenoma.

The higher velues were more frequently
encountered in the mitral lesions, an experience similar
to that of Fishberg and of Meulengracht, the latter author
using the icterus index. In eleven ~stients, the values
were 0.65 mg. or below; of these, nine improved and two
died. OF five with a value hctreen 140 and 1.35 mg., two
were improved snd three died. The remaining readings were

bove 2.0 mg. (five direct incresses and two indirect
increases); both of the patients having indirect increases
and trhrase having direct incressss died. The highest value
obtained was 4.6 :g. in a csse that proved fatel. Ko
bilirubinuria wzs present in the two patients giving an
indirect incresse, while bilirubiruria was present in the
five giving the direct reaction; there wes thus a virtual

hemclytic and obstructive type of jaundice present.



The two types of jzundice in circulatory
failure have also becen encountered by Meakins, Greene
et al. The former esuthor states that he has seen the direct

type of biiirubin increuse only in the presence ol an

associeted tricuspid insufficiencye

Meakins hss emphasized the distribution of
the biliery pigmentation as being confined to the head
and uodnr rarts of tho teody end being sbsent over creecs
where oedema is present. He has further compasred the bile
pigrent ~ortent of oedema fluid and serum in six cases
showing the"direct" type of hyperbilirubinemia and found
that there wes either no or very little bilirubin in the
oedema fluid though there was no difference in crystalloid
contert of the two fluids. He feels that two hyrctheses
nresent themselves by way of explanation "(1) that the
permesble membrape betweern the capillary blcod stresr and
tisesue spaces ig impermeeble to bile pigments =snd (2)
thet there is such a gross interfererce with the blcod
flow through the tissues in circulstory failure that
the contents of the tissue spsces rermein uninflvenced by
chenges in the character of the blood pleemas

Sections of the livers of the two vatients
with the hemclytic type of jaundice and of two with the

obstructive type were exsmined »y Dr. Richard Austin, but



tvew 517 not revesl =ny especilal jiffererce iz the
retholcgie pictures 217 crecented = chronic paccive COD=
gesticn with hemcrrhage. Yops ~f the cases showed Cerin-
strable pulmenary infarcts; trezy reletionshiy to the

jeundice occurring in myocardiel insufficiency ns8 been

noted br & nurter cf suthors (Tpringer, Libmexn, Keefer
end kesnik end Rich znd Respike In two instsnces of

k
jauvndice d-veloping efter pulmonsry infarction, Keefer
Resnil ob*taired a dirsct reascticn of 2.5 mge

The mortelity in the foregoinz ~“sees
appears to be directly proportional to the height of the
gertm bilirubin, an erperience similer to that of
Bernheim and otkers, as shown in the table below.

Thus, in virtually one out of five cases
with & vslue of less than 1.0 mg. the outcome wae fetel,
ip contrast to two out of thwes —ith g velue of 1.0 and
Lore.

In nine of twelve cases showirg definite
hepstic enlargement, the value of the serum bilirubin wes
1 mges OT over. However, the remsinirg three neticnts
(two with the liver 10 cme below the costsl margin), who
had a value of only 0.6 mge. or les<, &11 recovered, thus
i1lustrating the fsct that hepatic enlsrgment does not
necessarily signify retention of bilirubin; similar
results have been noted by Pishberg and Andrevws. There

wes po instesnce of definite hypertilirubinemie in the



eigh$ cvses trat aid no*t ~»rw enlargement of tne liver,
Brule znd Fishberg, ho.evar, have not:d such zn increusce
in the shs rce cf hepstic emlarzsrert in cacves of
cardiac decompens&ation. Lepebne and Fishberg have noted
thet tre high vslues cf blood bilirwhin cecurring in
cardiec insufficiency are lowered with an imorovenent

in comrensatiosa

TRCI ZTI o Cr UORTALITY TC BEIGHT TF SERUL SILIRUVBIN
Mge Bilirubin I dortality
Ceses
IJeSS t},’&n 1.‘O.tp-a.oc--ocstc.o.a.acll 18.17:-:
1&0 ;“:".(3 OVEeY s e 5 « = v s ,.....--..-0.12 66.6‘;-)
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ef 7.10 mgeo in the five cascs showing neither sppsrent
heretic nor sylenie enlargement, in which determinztione
were also meis during the first week of jsundices This
suggests that the swollen ccndition of the liver may
indicate a greater degree of functional impairment in
regard to the excretion of tilirubin.

While all the reactions in this series of
cases were of the direct type, Schiff and Eliassberg, in
studying a group of thirty czses occurring in children
during the winter of 1921 &nd 1922, found that betwsen
Cetober, 1921, and Jarusary, 1922, all the serums gave the

delayed direct resctior only, whereas & prompt direct

[

reaction was obtained in all subsequent cases, without

the least apparent change in the cliniecal picture.



Acute Catarrhal Jaundice.

No. Age Liver Spleen Day of " Mge. Bil.
(Rt M.CoL. ) Jaundice Direct
1 9 6 cme. 0 9 6.5
2 25 0 0 10 10.0
3 6 0 ' 0 4 7.0
4 40 9 cm. Edge on 21 4.0
inspira-
tion
5 37 1.5 em. 0 6 15.6
14 18,7
6 26 0 0 Lay pre- 4,0
ceding
7 36 0 C 7 10.0
8 33 4 cm. 0 24 2.7
9 15 2 cm. Edge e 12.0
10 42 8 cm. 0 25 360
i 19 2 cm. 0 4 15.6
12 33 6] 0 4 8.0
13 44 4 cn. Edge 2 18.7
14 1% 6 cm. 6 cm. < 4 Q.4
15 44 5 cm. Edge & 12.5
16 27 3 cm. 2 cm. 8 15.%7
17 26 Edge Edge 5 17.0
18 43 - - 10 10.0
19 30 - - 8 6.7
20 33 4 cm. - 7 64
21 it - - 5 245
22 8 2 cm. - 4 2.8
24 26 2 cm. - 11 18.7
ACUTE CATARRHAL JAUNDICE | -
DAYS FROM ONSET OF JAUNDICE =~ . . ... sces
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1. Acute Lohar Fneumonia.

In fourteen cases of jaurdice developing
in the course of acute lobar pneumonia, the most strik-
ing observstion was the involvemert of one »r more
lobes of the right lung in thirteen cszses, and while the
left upper lobe was infiltruted at the time of the onset
of jaundice in the fourteenth csse, infiltration of the
right upper lobe subsequently occurred (two wesks later),
In the trirteen csses in which tke right side wss involv-
ed, there was sssocisted inveclvement of the left lower
1lobe “n two csses snd slight infiltration of the left
apex in the third. Of seven more patients having pneu-
ronia with jaundice on whom estimations of serum
bilirubir were not done, the process was limited to the
right side in four; it was present on both sides in two,
and in the seventh, while orgihally present on the left
side (lower, then left upper), subsequently involved
the right lower lobe twelve days later.

Thus, in 21 cases of acute lobar pneumonisa
showing jaundice, among a total of 826 patients having
lobar pneumonia admitted to the hospital between 1923
and 1926, inclusive, the oneumonis process was present
on the right side in all; in two of the cases (initially
left-sided), the jaundice preceded recognizable infiltra-
tion of the right side. While the constant associsation

of jaundice and pneumonis on the right side occurring in



-30=

this grcup of cases may be ceincidentsl, it suggests
tre possibility of an anatomic basis as a factor in the
orodnctior of secondary infectious hnepatitis of
preumonia.

The earliest instence of marked hyper-
bilirubineria was thirty hours after the onset 0of the
disesse (esse €), in which a velue of 4.7 mg. was found
arproximately twenty-four hours prior to the occurrence

of bilirubinuria.

2« Septicemria.

In four cases of septicemis with
jeundice, there was a direct increase in serum bilirubin
of relatively small degreee This substantiates the
fact that the jsundice occurring in septicemiz is
obstruective and not hemolytie in origin; being due

aprparently to & secondary infectious hepatitis.
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No.
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24
49

26
42

Hge

Ro‘BoCc

4,3
2,6

Septlcemia

——

HB.
7

‘-

90
30

Mg. Bilirubin
Direct

B3lood
culture

Staphylococcus
Streptococcus
viridans
Streptococcus
hemolyticus
Streptococcus
hemolyticus




Goe TOXIC E-PATITIS (POST= RS ZPHENALINE JAUNLICE)

In seven cases, & considerasble degree of
jaundice was generally encountered, an average of 1543 mg %
In No. 2, an associated oX cirrhosis was found at necropsy.
That serum bilirubin estimations may be of great value
in detecting latent Jjaundice in patients receiviaz
11**1uetic therapy,and accordingly stopping treatment
before the development of a full=-blown jesundice has
been emphasized by a number of authors.

Strsuss &nd Buerkman found that hycer-
bilirubinemie in early lues may be encountered which
drops under antiluetic therapy. They also found a rise
in bilirubin of 0.2 to 0.45 mg. %, 20 to 24 hours, some-
times sooner, after an inject..r of salvérsan. They
also found normal velues in 48 individuals two to six
months after intensive antiluetic therapy.

Schamberg and Brown foa:? no relationship
between the number of injections of the arsenicals and
the incidence of hyperbilirubinemias which 1is borne out
in this studys They feel that bilirubin estimations
may also be of velue in determining when a damaged liver
will permit the resumption of arsenical treatment and the
affect of such treatment on that organ. Gerrard, in a

very extensive study, feels that the stopping of arsenical



treatment upon detection of latent jaundice =nd the

free use of glucose may prever ¢ the subsequent develop=
ment of & much more grave disturbance of hepatic function.
Routiine serum bilirubin determinations in night cliniecs
may also be of value in detecting actual jaundice, which

may easily be overlooked in artificial light.
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He CHRONIC CHOLZCYSTITIS.

Twenty~three of the cases were not jaundiced,
while nine were definitely icferiCs Among the twenty-
three, the serum.bilirubin value was normal in nineteen,
questionably increas:d in two, and definitely increased
in two whose blood was examined during an attack of gall
stone colice In Nos 13, the serum bilirubin was not
increased during an acute attack; but no stones were
present in this individual. There was a distinctly higher
bilirubin value when the blood was examined within a few
days after an acute attack than after a much longer inter-
vale Van dcn Bergh mentioned the importance of an increase
in the serum bilirubin during or very shortly sfter attacks
of acute abdominal pain suggesting gall bladder disease,
aa indicating the presence of gall stones or at least some
temporary obstruction to the outflow of bile, especially
when the patient’s normal value has been determined dur=-
ing a free intervale. Meulengracht has stressed the
occurrence of an increase in the icterus index during acute
abdominal attacks as differentiating cholelithissis from
acute aprendicitis and renal colic.

Among the cases with Jaundice it is notable
that the icterus was only of a relatively mild degree,
an average of 3.4 mg. %.

It appears then that a serum bilirubin de-



w2 -

terminatior ZI¢ % little or no vslue in the diagnosis
of gall bladder disease in the absence of Jaundice unless
it be made during or immediately after an acute attack,
when it may be of ve> - zreat value particularly if there
be a co-existing cholelithiasis. It would appear advis=
able to determine the serum bilirubin in pstients suspect=-
ed of having gell bladder disease during free intervals
as suggested by Van den Bergh for comparison with the
value obtsined during an acute attacke

A lack of any inecrease in the serum bilirubin
in Noe« 3, with a stone present in the common duct is
remarkables The frequency of stone in the cormon duect

wittout jaundice has been noted by Walterse
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I. STONE OBSTRUCTING TF% CO.II0OW BILE DUCT.

Six cases of stone obstructing the common
duet were studied. In four.there was & marxed "direct"
increase in the serum bilirubin, while in one (#5) san
instance of Charcot's intermittent hepatic fever, a
transient slight increase during the attacks of pain and chills
occurred. In this patient, the relation of bilirubinerisa
to tempersture, chills, pain snd number of leukocytes 1is
notewerthy and is #2iven in the accompanying table.

“alters hes noted the freguency of stone
in the common duct without jaundice. Ilore remarkable
is tne fact that a stone may be present without even &
distinet increase in the serum bilirubin, as in case 4 of

this series (between attacks).



Stone Obstructing Common Duct.

S2N 91 T W I

Age sex Pathological Clirical ReB.Co IB ilg. Bilirubin

Diagnosis Jaundice % Direct
72 i1 + + 4,7 80 15.0
45 r + 5 weeks 4,4 75 9.4
36 ® - 7 vwvieeks cee 85 26.0
42 5 + + PN 75 16.0
43 F + - oo 75 1.8
45 i + 3 Qmu\.u e e mm 2.8

Charcot's Intermittent Hepatic Fever (Case 4)

Time Temp. Leukocytes Pain Chill Mg. Billirubin
Direct Indirect.
27 4:00 P.l. 08,4 9,400 0 0 - 0.6
mq «Nuoo Hu-..fmo Houom HQVmOO + + H.m o0 0
27 5:30 il 99.4 9,000 0o 0 0o 0.4




Je PULCR QBSTEUSTING TX&E CCUl0W BRI 7.

0f perticular intsrast in this series ars

k,

two instances of & fall in serum Filirubin when & tumor
obstructed the common bile duect. In one, & patholzic
diasnosis of carcinoma ol the pancreas Wus mgde, vhile

ir the second & firm tumor of the papilla of Vater,
ressuring 2 by 5 cm., and thought to be m=lignant, was
encountered st operation. Word was received later from
this patient’s physician that the jaundice had completely
disappeared.

It is cf intercst to note in case 3, & de-
cline in the hemoglobin =znd red cell count accompanying the
drop in the serum bilirubin, suggesting a possible cause
for tne latter. This is in accord with the experiments
of Rous and Drury in li:zation of the common duct, .hich
Poer and I have had occasicn to verify in a number of
enimals. The aprearance of the sxin on May 7 was one of
mixed green snd black jaundice, replacing the yellow
tint noted February 4, &nd yet the bilirubinemia was at
its lowest level. This, of course, is only another
argument for the importance of the estimstion of serum
bilirubin. McNee mentions a similar experience.

In cace 4, it was surprising to note a

gerum bilirubin value of only 4 mg. (determinations on
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VII. JLISCELLANEQUS DISTASES.

A. CHRONIC SPLENOMEGALIC HELOLYTIC ICTTRUS.

All of the cuces precented a defini:e
increase in the percentage of the reticulated cells,
with marked urobilinuria (slight in case 4), and
absence of bile salts and pigment from the urine.

Only an indirect reaction was obtained,
as ¥an den Bergh first pointed out regardless of the
degree of bilirubinemia. This is particularly illustra-
ted by cose nine with an indirect value of 25 mnge %o

That therc is no direct relationship
between the fragility of the red cells and bilirubinemia
is borne out in csses 2 snd 7, several simultaneous
determinations being made in the latter. It is note=-
worthy thut sithin seventy-two hours safter splenectomy
the serum bilirubin in this case dro.;ed from a level of
4.2 to 0.35 mg., an experience similar to th..t reported
by Rich and Rienhoff.

Evidence of disease of the gallbladder
was present in five or fifty per cent of the series, a
fact in harmony .;ith the observations of W. J. Mayo in
a large series of cases. The evidence in cases 1 wnd 2
consisted of attacks of severe pain in the right upper
guadrant and vomiting, with temporary increase in the
jaundice plus failure to visualize the gallbladder by

Graham's method. Gullstones were found in csases 3,4 and

10.



4

The return 5f tne nyverbilirubine: . [ : zase
7 following splenectonmy may be 478 to the existence of g
simple farilial cholemia, which Van den Bergl 2ints may

in some instancos porsibly be the forerunner of a hemolytic
jeendic- e It may bve sd“ed that the discrceis in this cass
was stbstantisted at the Mayc Clinic. Since splerectony
was performed, the patient has regained his former energy
and is able to perform the grduous tasks of a resident
surgeon. There has bden only a trace of urobilin in the
urine on a number of examinations, and the reticulsted

cell count has remained normal. If nothing were known c¢f the
patient’s previous history, his case might well be taker
for one of simple familial cholexiae It should be added

that he has achlorhydria.



Chronic Hemolytic Jaundice

hNoe Duratlion Gall Bladder Spleen R.B.C. Hbe. Mge Billirubin
Jeundice . Disesse Enlorged 74 Indirect
1 8 years + - 4,8 80 5.0
2 10 yesars + 4 cn, 4,3 80 7.5
3 10 years + 4 cm, 3,9 65 5.6
4 9 years + - 2,6 50 2.8
5 13 years - Below um= 2,6 40 3.1
bilicus
6 14 years - Below um=- 3,5 40 8.3
bilicus
7 3 years - Edge 4,6 90 2.5
8 1 year + 2 cm. 2,7 55 Le=
9 2 years - 4 cm. 1,2 25 26.0
10 1 year - 2 cm. 1,8 30 3.0
Case #7.
Date Feb. 11 March 17 May 11 May 14 W May 17 Sept. & March 14
5 .
Fragility e42=-.32 ,48-,42 44,36 o v {.48-.38 044=e36 ,40-,32
Control 042-.32 ,42-,32 «40-~,32 coe Q. e40=,.32 ,40-,32
o o
Mg. Bil, 2.8 1.0 3.1 4.2 3= .35 1.7 2
n




3. DERTICIOUS ANEIIA.

o wan ao,svartly certais in all
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The diagn

the cases. All presented achlorhydria, the great majority

AP grinsT 20d
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cegitis ~r ¢iors
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either the characteris
degemeration, or gastrointestinal iig+~bances particuiarly
dierrhea, with negative X~-Ray exarination of the gastro-

intestinal tract =nd repezted negative sto~1l examinations.

The later zases improved under liver therapy whicn wus ot

uszd in the earlier casess A point stressed recer i 07

[¢t)

#inot, vize that loss of weight occurs in some cases of
pernicious aneria particularly whers the gastrointestinal
disturbances are prominent, was noted in eight of the caseg
te the extent of twenty to fifty noundse

In the cases here studied hyperbilirubipemis
(always of the "indirect™ tyge) seems to correspond
definitely to the presence of & lemon yellow tint to the
skin, the bilirubin value exceeding 1 mge % in twelve of
the fourteen cases in which this coloration was present and
reaching «8 mge % and 5 mZe % 4in +re rersining cases.

Four of the tea cases In whom 290 increase
in serwn bilirubin was dewsnstrated were arparently in a staze
of remission. The fall of the serum bilirubin to normal during

-

remissions in pernicicuz sremis hee heen noted by Scheel

(Legchne), Meulensrachi et sle In the remaining six ccses

without hyperbilirubinexmis in whom spparentl; =~*ive tlood

flea ~F GF g

® TE e o e

destruction wss gcing on, &8 tilirubin v
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Tiotzr trun that ercovatorsd s sorxnlery anera L0 e jual
severity-—--waos vresent in four, waile vers Taw values of
Ce2 mge 0T ltess were rvessnt in the remdining two.

It “c Intercstin., Lo note *thut *he nirhest

Y cazgec fn whom splenig
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Yo Porr hilirubin hes becn dofinitely zetublishe £

enlaryerant may be sssocieted with incresse in blood

destro*t o 223 Lilirubin forms%isn. The ssccoiated heratio
enlargement in four of the csses sur.sst igpairment of

liver furn2tion ss regsrds bilirubin ewcretion as an

additional fsctor. Liminished ev-rotion of rhengltew

2ted o twe of eleven cases of
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The orenrrence of rrrerPilivrubinemia in
srnicious anemia was described by Syllaba 1906 (Var den

h) =vd by Screel (1912, ilclzel)and wes later confirrmed
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Pernicious Anenla

Age  "Lemon- Liver Svleen R.B.C. Hb.  Regen- Mg. Bllirubin
‘ ‘yellow . , % - eration Indirect
skin

84 + + 0 1,2 25 ++ 1.75
59 + 0 0 0,9 30 + 1.75
52 + 0 Ldge 1,4 45 ++ 2.5
64 + 0 0 1,2 30 ++ 1.5
49 + 0 Edge 1,1 35 o+ 2.0
58 + Ldge 0 1,5 50 + 1.0
40 + 6 cm. 6 cm, 1,1 40 ++ 2.5
65 + Eage Edge 1,7 50 ++ 2.0
58 + Edge 4 cm. 1,3 26 + 1.2
53 + 6 cm. Edge 1,6 30 ++ 1.8
37 + 0 Edge 0,9 22 + 2.2
65 + - - 1,0 20 + 1.3
59 + - - 1,1 25 + 1.2
40 + Edge Edee 1,7 47 + 3.0
64 0 Ldge 0 1,2 38 t- 0.5
55 0 0 0 3,1 55 - 0.5
62 0 0 0 2,1 40 - 0.5
40 + o) 0 1,8 32 - 0.5
34 - - - 1,0 16 - 0.5
55 0 0 0 3,0 80 - -0,2
51 0 0o 0 2,0 35 + -0.2
55 0 0 0 3,3 60 - 0.3
50 - - - 2,8 45 +e 0.2
50 - - - 4,2 80 - -0,2
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e also found 2 low bilirubin valus in nerhritis in thre

3

abgence 0f an associsted heart failure. This has been
confirmed by'Andrewes, Feigl and Querr~~, Beth etal. The
last mentioned author would diff -rer*iste 1alignant
nephrosclerosis from chronic nevhritis by an elevated
bilirubiremia in tne Iormer.

In applying the Van den Bergh test to the
serum of cases of chror’- 1ephritis with uremia, Andrewes
noticed the slow development of an orange buff color grad-
ually deepening over a period of 24 hours, and when the
solution was made alkaline with caustic scé-, 2 cherry
pink color developed fading after a few minutes. In a
case of bichloride poisoning whose blood was examined two
days prior to death of uremia, this reaction was noted and
has also been noted in a number of cases of chronic

nephritis dying of uremia. The specificity of the test



Secondary Anemia,

=
o .
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OCOIO UL

a's  ats ats
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Cause of Anenia Pathological ReB.C, HB. am. Bilirubin

Diagnosis A Indirect
Gastric Ulcer + 3,2 S0 -0.2
Duodenal Ulcer + 1,8 40 -0e.2
Duodenal Uloepr - 2,0 45 -0,2
Gastric Ulcer + 2,5 45 =0,2
Duodenel Ulcer - 2,4 27 0.2
Chr. Nephritis - 2,1 40 =-0.2
Chr. Nephritis + 3,0 40 -0.,2
Chr. Nephritis - 2,6 50 =0,2
Chr. Nephritis + 3,4 60 =0,2
Chr. Nephritis - 1,2 35 -0.2
Endometritis - 3,3 50 =-0,2
Fibrold Uterus + 2,0 40 -0.2
Malaena - 1,9 38 0.2
Banti's Disease + 0,6 10 -0.2
Hemophilia - 1,7 30 0.2
Endocarditis - 2,3 40 0.25
Endocarditis - 2,9 50 -0,2
Endocarditis + 3,1 50 0.25




in uremia and prognostic importance in cases of chronic

nephritis has recently been stressed by Blotner and Fitz.

D. SICKLE CXZIL™, ANZMIA.

AX indirect increase in the serum
bilirubin, similar to that in chroniec hemolytic jaundice
and pernicious anemia as directly opposed to the results
in most secondary anemias, would indicate that the anemis
in this disease is hemolytic in character. In case 2, which

showed the highest ¥alue in the series, bilirubinuria
was not present but marked urobilinuria was Ffound.

Splenectomy in one case did not effect a
disappearance of thé hyperbilirubinemia, nor of the "sickling"
of the red cells. The latter is perhaps comparable to the
persistence of increased erythrocytic fragility following
splenectomy in chronic hemolytic jaundice.

The first two of my cases were reported by

Alden, while a report of the third has been made by Mitchell

and his associatese.



Sickle Cell Anemis

(SRR

Age Sex Color R.B.C. HB. Mg. Bllirubin Remarks

% Indirect
4 M B 2,5 69 1.0
18 M B 2,0 45 4.0
o5 il B 3,0 40 1.4 Splenectomy
(Oct. 13) (Oct. 30)
2,7 80 0.65
(Oct. 13) (Nov. 13)
4,0 1.0
(Dec. 13)
14 F B 1,7 30 1.3




E. HEREDITARY HEIORRHAGIC TZLANGIECTASIA.

In six patients who had hereditary hemor=
rhagic telangiectasia (mother and five children) a low
value of serum bilirubin, similar to that obtained in or-
dinary secondary anemia, was present. Apparently,

only mechanical loss of blood occurs in this disecasce

F. ACUTZ ALCOHOLISH.

In twelve cases of acute alcoholism, an
increase in the serum bilirubin was not encountered, but,
on the contrary, a tendency toward hypobilirubinemia was
notede In four of tne cases (.,0,7 82d 8), cl@oa cuunts

and determinstiorns of volume index were made to exclude

hydremie and anemia. In cases 6 &nd 7, the determinstions

were repeated twelve hours lsater, with virtuslly the same
results. Whether the patients' levels of serum bilirubin
were low before the ingestion of alcohol or whether

alcohol stimulates the liver to inereassed excreticn of

bilirubin is not known.



Hereditery Hemorrhagic Telengiectssis®

No. R. H&oQ‘ HB. gmo WH.H.M.HJAP.UHS
% Indirect
1 1,8 35 0.3
2 4,4 oe 0.2
3 3,6 50 -C.2
4 3,8 65 0.3
5 4,2 75 0.2
6 4,8 70 -0.2

b
o~

liother and 5 affected children.



- Acute Alccholism

No. Mg. Alcohol per c.c. urine Coma  Mg. Bilirubin
1 4,2 + -0.2
2 309 +e -0.2
3 4,3 + 0.2
4 2.G + "002
5 3.0 + 0.4
6 500 + “002
7 4,5 + 0.25
8 5.0 + -0,2
9 L + "002

10 369 + -0,2

11 5.0 + -0.2

12 500 - '002




Ge TU2ZRCULCSIS.

Among twenty ceses c¢f chronic, far advanced
pulmonery tuberculosis, a distinct tendency towsrds
hypobilirubinemia is noted regardless of the degree of
activity presert. The highly active casecs were &ll
negroes, whereas those with relastively little activity
(with or without caevitetion) were older white men. The
petients were residing &t the Branch Hosepitsl for
Tuberculosise,

In three cases of acute tuberculous
pneumonia, & hypobilirubinemia was present in two, with
& reletive hyperbilirubinemia in the third. Sections
of the liver of the last case revesled an acute engorge=-

ment which Dr. Richsrd Austin feels is probsbly not

tuberculous in charscter.

In three casses of miliary tuberculosis (all

autopeied), & hypobilirubinemis was found.

In one case cof disseminated hepatic tuber-
culosis - (biopsy diagnosis), no incresse in the serum
bilirubin occurred. The preoperative disgnosis in this
case was possible chronic cholecystitis. No evidence of a

tuberculous infecfion elsewherc in the body has as yet

been recognizable.
While simultaneous red counts and hemoglobin

estimations were not done on the cases here reported, it is
suggested thet the hypobilirubinemia present in tuberculous

mey be related to the anemia encountered in this disesase.



Tuberculosis

Noe. Age Far advanced Activity Mge Bilirubin
pulmonary Indirect
lesions

1 24 + ++ -0.2

2 19 + ++ 0,2

% mwm + ++ IOQ N

5 44 + ++ -0,2

m mm + ++ IOQ m

i 45 + ++ 0.3

8 36 + ++ 0.4

9 2% + ++ 0.2

10 62 + +w= -0.2
11 54 + +e -0.2
u.m m_ﬂ + Fe lOo w
.HQ mm + Fo *Oo N
14 69 + +e -0,2
15 63 + +e ~0.2
17 73 + +o ~0.2
18 58 + +e 0.2
19 55 + e 0.2
20 71 + +e -0.2
218 32 - - 0.2
22b 17 + ++ -0.2
23b 28 + ++ 0.2
24¢ 26 + ++ 1.0
254 57 + ++ -0,2
264 26 + ++ -0.2
ovd 32 + ++ -0.2

a&. Disseminated hepatic t.b.c.

b. T.b.c. pneumonia. A
¢. T.b.c. pneumcnia with acute hepatic engorgement - cause?
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He DISEASE OF T:ZE TEYROID GLAND.

In ten cases of thyroid disesse, the serum
bilirubin wes found to be practically unaffected. . There
appesrs to be no definite relsticnship between the basal
metabolism esnd the degree of bilirubinemia. The aversge
value in four cases of toxic adenoma was found to be some-
whet higher than in three of exophthalmic goitre. In
five casecs of Basedow's disessc, Forster and Forstner
found s maximum scrum bilirubin velue of 8 mg. % by the

method of Ernst snd forster.

I. IYPHOID FEVER.

No distinct hyperbilirubinemis wss encountered
in eleven csases studied at varicus times after the beginning
of the second week of the diseasse. In only one instance
Noe 3, was & relstively high serum bilirubin level
encountered, 75 mg. %« This csse died during its second

week of severe toxemis and circulatory collapse. The

diagnosis was verified at sutopsye Forster snd Forstner

in a study of four cases reported & maximum value of

o6 mge % in two instances.



Disense of the Thyroid Gland.

No. Age Basal ietabolism ig. 31lirubin Pathological Diagnosis

Indirect

1 14 +3 0.3 Puberty Hypertrophy

2 65 +5 0.6 Iultlple Adenomata

S 33 +3 0.25 Benigh Thyroid Adenomata

(Clinical Diagnosis)

4 38 +2? 0.33 lultiple Adenomata

S 25 +24 0.2 Multiple Adenomata

6 37 +28 0.35 Cystic Adenoma with

Hemorrhage

7 43 +78 0.35 Diffuse Adenomata

8 e +44 -0.2 rxophthalmic Goitre
9 30 +96 -0.2 Exophthalmic Goitre
10 42 +60 0.2 Exophthalmic Goiltre




Typhold Fever

[

ZO. .EQQ..—A OM. m.w-o. mw gmo mHHHEUHb

Disease % Indirect
1 2 4,1 85 -0.2
u ® 66 e o.m
2 2 3,6 80 0.32
3 2 4,0 80 0.75
4 2 5,3 90 0.33
5 3 4,1 75 0.35
6 2 4,1 60 0.3
7 4 3,9 85 0.43
8 5 3,5 70 0.3
9 6 4,3 80 -0,.2
o) 2 4,6 85 -0.2
(Relapse)
2 4,1 80 0.3

[
)

(Kelepse)




J. DIABETCS LELLITUS.

The normel icterus index is generally stated
to be less than five &and not above eight. If icterus index
determinations alone hed been done on the serum of these
patients, the information obteined might have been mis-
leading in the first six ceses where high readings were
found. The occurrence of carotinemia has been noted in
the past end the importance of the diazo reascticn in
distinguishing bilirubin from other yellow substsnces which
may circulsate in the blood (eegs lutein) was perticularly
emphasized by Van den Berghs The prescnce of carotin was
deternrined sPéctroscOPically in four of the cases and by
the method suggested by Palmer in Nose. five and six.

The serum bilirubin in diabetes mellitus

is apparently not increased.

Ko TABES DORSALIS.

No increasse was notel 11 “*~ cerum bilirubin
during gestric crisis in three cases of tabes dorselis.
This observstion should be of value in differentiating such
a crisis from an stteck of gallstone colice According to

Meulengracht, there is also not any rise in the serum

bilirubin during attacks of renal colic or acute appendicitis .



Diabetes llellitus

H,Ho .

NN NG RV o

10

Age High Vegetalle Icteric ‘am. Bilirubin

Remarls

Diet Index Indirect

28 1l year 10 -Ce2
61 3 years 15 =C.2
24 2 years 10 0.286
a4 4 vears 16 0.2
38 1l year 8 -0,2
50 2 vears 9 -0.2
30 No speciel

diet preve

iously
63 No speciel 2 -0.2

diet vrev-

iously
24 No speciel 2 -C.2

diet rrev-

iously
60 Mo specilal 4 0.3

diet prev-

icusly

Carotinemia
Carotinemia
Carotinenia
Carotinemia
Carotiremia
Carotinemia

n~sgociated
Cystitils

Impending coma;
recovery




Tabes Dorsalis with gastric Crisis

No. Mg. Bilirubin Remarkas
Irdirect

1 -0,2 During crisis

2 -0.2 During crisis

3 -C.2 During crisis
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