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FURTIRLR CLINICALt E&IDMIOLOGICAL, AND DIAGNOSTICAL
OB3SERIATIONS ON.PSEUDOTUBERCULOSIS IN MAN

[Followi.ng is a translation i~f an article In
the German language by W. Knappo the Hiygiene-
Inatitut at the University of Thobngen, appear-
Ing in the journal Nordisk Veterinaermedicin.
(Nordic Veterinary Mediin37;Voli1,T3,
pages 18-30. The artl.ole is based on a lec-
ture held at the Statens Veterinarmedicinaka
Anstalt (Government Institute for Veterinary
Medicine) at Stockholm, 3 July 1963. Current
address of' the author: Prof. Dr. med. W1. Knapp,
Bern, Hygienisch-Bakteriologisches Institut
(Institute for Hygiene and Bacteriology),
Switzerland.]

Observations during recent years have shown that
even in human medicine the pathogenic agent of pseudotuber-
culosia occurring in various animal species and the symp-
toms of' the disease stimulated by It In man are of increas-
ing importance. Among the psoudotuberoulosis3 cases In man
reported in the world literature from 1910 to 1953, only
16 could be Identified with certainty as being caused by
Pasteurella pseudotuberculosis. This ;ituation has changed
affter ?asteurella pseudotuberculosis has been shown to be
the provocative agent (25) in the special case of mesente-
rial lymphadenitis in adolescents which, on account of Its
histological course, had been described by Masshoff (29)
as "labecessing reticulocytary lymphadenitis", and this
disease has been observed ia Europe with Increasing fre-
quency.

On account of these observations, this well-known
pathogenic agent which had been known for a long time In
veterinary medicine was Increasingly noticed In human
medicine. Evidenoe for this are the numerous olinical



and labor~.tory studies.~ In the course of this lecture, these
studies can only be considered as long as they are concern-
ad with alinioal or bacteriological problems.

1. liia n Osrain

F.~ormas of the Course of the Disease

Presently two types of the form of the disease are
distinguished in clinical studies of pseudotuberoulosis In

a) the severe, septio-typhous type and
b,) the enteral type.

The or'iginally chosen designation '"appendioitic
form" which had been based on clinical symptomatology has
been replaced by tho designation "enteral form" because,
ordinarily, there are no or only subdued symptoms of an
appendix infeotion. The infeotuous changes found especial-

* ly In the region of the ileocecal lymph glands, the serosa
of the ileocecal region of the wall of the distal ileum
and the ceoum give rise to appendicitis-liMe discomforts
(24, 30).

a).Sep~tic-Tvphis Form of the Disease

This very severe form of the disease, which is usu-

the few cases described In the world literature have been

summarized most recently by Knapp (22). A few additional
examples-show that on acaount of the non-charactoristic
symptomatology, the absence of bacteriological-serologioalt . studies on a routine scale, and the frequently early use
of antibiotics and sulfonamide therapy In case of undiag-
nosed feverish diseases cover up intestinal infections
0aVu3ed by Pasteuralla pseudotuberculosis and an etiologi-
csJ. Investi.gation cannot be carried out (6, 23). It Is
therefore Impossible to say anything about the frequency

* of the septLo-typhous form of the disease as long as the
routine agglutinate test used Ift the diagnosis for sal-
monella, shigella, and brucella has xxot been extended to
the septle-typhous and enteral forms of peudotuberoulosis
in man*
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b, Enteral Form of the Disease

The clinical appearance of this usually benign form
of the disease corresponds to an acute to subacute, rarely
chronic appendicitis. However, the corresponding diagnosis
is in most cases not confirmed by operative or histological
means. Thi symptoms of gastroenteritis with or without
nausea are rarely the chief points of attention,

The first, costly acute discomforts are observed
in the center or lower right part of the abdomen. The
temperature lies between 390 and 400 C. The hlood exhibits,
just as in the case of true appendicitis, a leucocytosis,
whereas the sedimentation rate is accelerated -- in contrast
with the case of appendicitis (26 and others). At present
it is still impossible to distinguish this form of the dis-
ease which does not require operative intervention from a
a true appendicitis by means of a clinically rapid and
certain, differential method of diagnosis. During the op-
eration, a clear, serum-like exudate is found in varying
amounts in the abdominal cavity. The mesenteric lymph
nodes, especially those in the ileocecal region, are swol-
len and cbnged, the mesenterial nodes are frequently dif-
fusely reddish or there is a red tint of the surroundings
of the lymph nodes. Finally, there may be a hyperemic
swelling of the distal ileum and cecum and an edema of the
serosa. The appendix does, in most cases, not exhibit azy
infection or only minor infectuous changes. Since such
affections at the mesenterial lymph glands occur also in
the case of virus infections, for instance, in the case of
the etiologically ascertained "cat's scratch disease"
which has not as yet been ascertained by virus diagnosis,
in lymphogranuloma inguinale or tularemia, the etiological
characterization, which Lennert (27) has termed "abscessing
retioulocytary lymphadenitis" of a morphological substrate,
remains a problem for the bacteriologist. Painful, tumor-
like enlargements, appearances of an ileus or subileus, or
an ileitis terminalls may, in the individual case, be the
results of an enlargement of the lymph nodes or an inflam-
mation of the ileum or cecum and may, in rare oases, lead
to an ileoecal resection (see reference 24 for literature).
An erythema nodosum may be regarded as a sign for a hyper-
ergic reaction.

The post-operative convalescence is usually rapid
and without complications, even when no antibiotics are
administered. Antibiotics should only be used in case of
longer or recidividing post-operative abdominal discomfort,
continued gastroenterio symptoms, slow or no decrease in
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the fever, or decrease in antibody titers lasting several
weeks. Tetracycline and streptomycin have been used with
success. It is possible to avoid in these cases, by the
therapy, the transition IOm the enteral to the septic-
typhous form, a transition which, so far, has not been
proven.

According to Masshoff (30), the septio-typhous and
the enteral forms of pseudotuberculosis in man are general
infections with a cyclic and an Lifactar+- -7cpendant course
t-id differ only by degree in kind and e#ent of the mani-
festations in the organism. As fav aa Leir paaiogentsiu
characteristics are concerned, they are -- according to
Mashoff -- more related to typhus abdominalis than to
tuberculosis (15, 16, 27).

2. Rapid and Early Diagnosis

The non-existence of a clinically rapid and reliable
diagnosis to distinguish the enteral form of the disease
which does not require operative -iction from a true appen-
dioitis led to the demand and sefr'ch for suitable procedures
of an etiologloal, swift diagnos .s at the sickbed,

The proposed antibody test with microscopic slide ag-
glutination (3, 14, 19 Lataix and coworkers) cannot be re-
commended as a rapid test or probe at the sickbed on ac-
count of its uncertain results (spontaneous agglutination,
overlapping reactions, et cetera). Moreover, the occurrence
of incomplete antibodies has been observed in some cases
(20I 28)Fo

The Intracutaneous test (35, 36) is also not useful
for a rapid or early diagnosis. Mollaret (35, 36) himself
states that the test becomes positive usually only 8 daysafter the operation. Furthermore, it Is also true that

a positive result of this skin test whose specificity has
not as yet been established sufficiently does not indicate
anything as far as the activity or inactivity of the pro-
cess is concerned and whether the reactant patient is sick
at the time of the test or whether he has had his Pasteu-
rella infection months or years ago. Moreover, we do not
know anything for certain about the time period after the
infection, during which the allergic akin reaction can
take place. Various observations show also that the skin
test may be negative in the case of an acute infection
which has been confirmed by detection of the pathogenic
agent (1, 32). Mollaret observed positive skin tests for
a child with tuberculosis and for persons who had been
vaccinated against typhoid, when he used filtrates of
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autolyzed bacteria cultures. We observed positive skin
react"ons ox gulnea Digs which had been sensibilized with
Sali.e 'yphosa or Salm. schottmuelleri, respectively, when
1-etso itt tso acoiulca"'y irradiated cultures

o st. Dseudotuberculosis type II and type lir. These
observations show that a f'iAA judgement of the specificity
of the skii tosts :Ls only possible when more experimental
d;za from human and animal sources are available. Should
the type specificity reported by Mollaret be confirmed,
then it would be necessary to carry out up to five skin
St~~z :'i~th ?ast. pz-eudotuberculosiq types I to V in any
individual case, if no mixed antigen can be used. However,
introduction of the latter presupposes that the skin re-
action must be specific with respect to all antigens, that
is, also with respect to culturS filtrates of Past. pseudo-
tuberculosis types II and IV.- In our opinion, this proof
has not yet been established for animal or man.

3. Frequency of the Illness

Studies since 1954 here and abroad (literature up

to 1958 in reference 22) have shown that when there is
planned cooperation between surgeon, pathologist, and micro-
biologist, Past. pseudotuberculosis infections in man are
detected more frequently than could have been assumed so
far. Further reports on this subject come from Germany,
Belgium, Canada, England, France, Holland, Yugoslavia,
Austria, Switzerland, and Czechoslovakia (for literature
see reference 24). Frederiksen and coworkers (13) reported
on the first cases in Scandinavia. My own published cases
up to 1957 (22) have Increased to 277 or 267 cases, respec-
tively, at the beginning of 1963. TableI shows a summary
of these oases, grouped according to the type of studies
made for the diagnosis.
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Table I. Observations '. "o.e at the Hyglene-Instltute,
Tublngen (from 1954 to 1963).

Total
Results 1954-1957 1958-1963 Oases

I Detection of pathogenic agent 15 10 25

II Antibody test; characteristic
hi: *oIcal findings 81 59 140

III Antibody test; no histological
examination (results unkcnown) 13, 84 97

Sfindings non-characteristic 1 4 5

i I V.No antibody test; histological
Sfindings characteristic 7 3 10

Total numbers/excludins V 17/110 160/157 277/267

If one regards the 10 cases given under V in Table I
as diagnostically insufficient, a total. number of 267 cases
remains for which the clinical-operative or histopathological
diagnosis of Past. pseudotuberculosis has been bacteriologi-
cally established by Identification of the pathogenic agent

(25 patients), or for which the infection has been made very
probable by anti-bodies. Also, in the case of the 10 re-
maining patients, the surgeon could make a temporary diag-
nosis for the enteral form of human pseudotuberculosis on
the basis of charaoteristic, olinical, bioptical, and his-
tologioal findings; the presence of tularemia, cat sickness,
or lymphogranuloma Inguinale could be excoluded by differen-
tial diagnosis, but this diagnosis could not be ascertained
by serological studies. No antibodies were detected in four
of six patients, respectively, or only in very low titers of
1:20 to 1:40 serum dilution were present antibodies against
Poast. pseudotuberoulosis Type I (22). A repeated examina-
tion of blood samples for the control of the titer was im-
possible for these patients because of external reasons.
Th question whether these low titers against Past, pseudo-
tuberculosis type I are of diagnostio significance can only
be answered when a larger number of observations is available.
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Tho zt-U-atc:,entos made In thae lit-erature b,,,, various PartLes are

AlIso, separation off these data accordin,-;to a~ean(.
sox (ig 1) [captions to fi. -ures appended at end-' leads to
ffurther con~firmat ion oI' previous comm',:nicatin nia r
tat, above all, male adolescents are subiect to th"-e be-nI~n.,
enteral. fforn off the disease. Our observational data have
been obtained ffrom 227 ma e and 46 ffemale patients. In th
case off 4 patients, the sex was not known to us. Off tIhe
patientsj, 204 were ffrom 6 to 13 years of a. Ya ou Us
pationtlu was not yet one year off ace and the tUwo oldest-. pa--
tients were 35 and 39 years old. The.-e was no indicat:on
off the a,-e ffor 19 patients. Various authors have renorzed
on corresponding observations, especially Iollaret (2)with

30 cases aaia vaniels (5, 6, 'e'. wi'on 25 evaluated cases. A',

Fig. 1. Distribution off Our Ow-n lzv~itigatious, AccordinG
to Age and Sex (1954-1963)

A~C ~SLX Distrlihtiofl

227
171 220.

200;
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Ou;r dat, o:;-ibit t:,,o z o... aa.aa o...lzazmaxi,,., of the disease
Mi a r.,,. e T :co nax.-:N, 1.r' i:: late f_-1l and -:nezand~p s -nor.,

and early zuzcr, rospectively. :-ecker (18) reports thAt
of 30 pntients, 16 fell sick in tht Lonths from Noveruber to
March, and 4 fell sick In July. Mollaret observed a silar
seasonal distribution for 30 cases describod as pseudotuber-
culosis; however, not all of these cases ara ;erolo-ically
sufficiently confirmed as infections with Past. pseudotuber-
culosis tVye I or IV, respcctively. On the other hand,
Haenselt (17) observed the evaluation of 33 cases, histolo-
gically diagnosed as abscessing reticulocytary lympLadenitis;
of 28 serologically tested patients, 26 had antibodies a~ainzt
Past. pseudotuberculosis -- a distinct accumulation of the
diseazZ, v&poiaally in the spring months from April to June.

Fig, 2. Seasonal Distribution of Our Own Investigations
(1954-1963)

Number

45 0 1950-1967...
195" / \

3SI

so far, it has not been possible to find a satis-
factory explanation for the seasonal variation in thef e-
quency of the disease in man. Perhaps aoze 1;formation will

a
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50~.cd2r2vctor'_;ary stLcS o 2 the seasonal frequency
02 tlac dize-:se In =1nials whIch are directly or indirectly
in fx-cauent contact with man (f'or Instance, -cats, gitiea_

p :;z abbits, do'-s, hamsters, et cetera). Th obsert~k"On
02o' adTai()that of 2,500 rabbits studid 62

dic od of ioudotuberculosis and of these, the largest orltion..
durl-n~r the months from 11ovember to M11arch, ls 'o± epidemiologi-
Cal 5ir-ej.2icance.

The availanble publications and our ownm observations
do not yield any certain answer to the ep ldemioloEic all.,.

-)or-'--t question whether amon- p-atien to f'~ ruiraJ>rl
thtipatien-ts with reGular cr repeatebd direct or indrQct.'

animal Contactb, exists a higher f'requency or P ~dtubdrculiosis
or n-,ot. Statements by various authors .concez~ning.thiA'I"-qUeS-
t ion Oro not based on exact studies c±'.a quff±ilently,,z"I<
ntumber of examinations. The possibility -of-cofra6i inife t ion
is cUiscussed In various reports on the 'Ai'easeiof "giahgle
anlimals, bro-thers and sisters, communities, and- Sropz,4in
'tho environraent-o-L sick anumals or nalh hd4e2c1
some days or weeks before, or dea.d aniimals (,qatsP'hns~trs
guinea p3, birds, ond pet dogs' , zome o o±'w~bi hab~ti
bodies ar-ainst ?Pat. oseudotuberculosis.' Hokrir- a'kti
proo2.L is -missing in all cases (see, literature An. 24)A Only
Daniels succeeded so far in-establishing a 'simultaneoils proo±'
of the presence of Past. pseudotubercuJlosis ty.Spe IA: iiithe
dis chartge from thU'.e bowels of a patient and the, lattelr~cs,
c aary bird. Daniels considered -the cause for% the-tdiibase
in his oatisnt to be in the discharge from the' bowels#'by .
the canary bird. The antibodies 0±' the vpatient incre~bed, up
to 1:3, 200. This 2Lirst-t-ime isolation 0±' P~t' *-seud4.tIbr-
culosis has, meanw-,hile, also been" ac conpl Ishe d'L bVT .'a~p~i~cher
in 1963 and represents, in addition .to the pathologica&I. .ind-
Inge, another Indication for the enterogenous produtinoI
pseudotuberculosis in man (5, 11, 12,' and others),~

4., Immuno-Biolaical Observetions

-Nothing is ki-n about the ImunologyT, n man asEter
in-loct-on with Past. pseudo-Stubrerct.l3osis,or- a±'tbr'actve
immunization with killed paigncaet.~ isi's4

ma .. ' observattons: Ozpague--h~el
contast, to various anima 0 os nicp
Innowled-e about pseudotuberculosis in;man: ias , not --1e dilto$
any corresponding studies*,. The prse lnczeate-.Aai tfi-
number of' child and adolcs'cent pat idnts '',Jist±'i~es &bn id6

igwhet-her an attemnt should not .be made t,,-o corbat pseud-
tI-ubercul-osis In man by adtive immuniz~ation_ o±~i±-6hmld-kU
in close contact with children, abov e all, d'irds->1a

BetAvaS1jabl Copy -p-



hanzt11c-,,z, r~It --"d Gulnai plis. T_7he observatio-ns carried
ou:t b2, T ail (3 7,. 38,. 39) WIA~o "he avlrulant st- ,1 No 321V
o±.f Past. pze udotubercullosis might possibly become of prac-
tical sign""ioance.

The first studies of Thai (37) wfith Past. pseudo-
tuberculosi3 strain No 32 1V provided proof' that intraperi-
tonea. injection of tha living, avirulent 1tanlad oa
ant-if3ctuo-s irmunity against Past. pseuaotuberculosis

strains of the heterologous tirpe, which lasti-s approximately
five montha and that the seroloGical heterogeneity of t1he
types of Past. pseudotuberculosis are opposed by an immuno-
blolo~ical unilor-mity. Thal '37, 38) observed type III only
during Immunization with toxic, that Is, exotoxn-lonn
strains of Past. pseudotuberculosis.

Starting with the additional observation that viru-
lent Past. pseudotuberculosis strains behave In some rezpect
like pathogenic intestinal -erms and may lead to mesenterial
lymphadenitils in man, Thal studied (39) the further problem
whether, subsequent to oral admIanistration, strain 321V reaches
the Intestine and is stored in-the mesenterial lymph glands* 'Iand whothor Its persistence In t".1 ±zitastlinal lymph nodes
leads to solid Immunity.

Thal was able to shole that after., peroral inl'ect.-on
of guinea pies, a persistence of tbe gerks of approximately
three weeks klongest observation periOdy In the lymph glands

* (small Intestine, cecum and rectum) 9441a strong immunity
against a virulent Past. pseudtuberoulosis, strain-type I

* exizted.- Isolation of the germs troma' blood, lungs, spleen,
and liver was impossible, even on enriching nutrients.

However, the same immunizat~ion success did not occur
in the case of two other perorally administered strains of
type IV (19 0 IV.. IkagakiIV) so that the type-spesific, smoothr
0-antigen IV, and the rough-O-antigen which is' commnon to
all types cannot 'alone bring about the Inoculative protection.
The immuo-ohemioal studies of Davies (8, 9 and other&.) should
perhaps lie drawn upon for the immunological interpretation
of tjhis observation. Thus,, it was possible to detect strain

3,V, against expectations, as determinant final group in
0-antlgen t~yvelose. .Avirulent strains and rough forms of
Past,- pseudotuberculosis and se4monellas are supposedly not.
ca.pable of synthesi7ing 3,6-di-desoxy sugar corresponding
to the virulent amooth form. Detailb cannot be discussed
here.I..Our present k1cnO4lcce on clinical, data, patho-
Genesis, epidemiology, : -opaylexis, and a rApidp certain,
clinical diagnosis of Au.-. Infect ions with Past, pseudo-

tuberculosis Is as yet c:toIncomplete. It is true that1 '.1M10-



~ ~flidorx t-,e anera~a couzsa Of the inect ion as the true

one, Without Ilnolwing the infect ion chain, however,, we know
floth-InG for certain abou-1- the incubationperiod, the moment
of* generaliza~tion and manifestation of the as,-nt in theo 0 x'
gar-ism, the kind of ir~ni4&ty after the disease has passed,
and the frequency of occurrence. This knowledge mi..t re-
naq incoromlete as long as no observational results of
epidemiologically exactly knowon group diseases or epidemias
are available and as long --s serol~ogical diagnosis of dia-
tinot f0ever-like abdominal and intestinal illness with or
without. typ hoidal character has not been carried out on a
routine basis with strains of Past. pseudotuberculosis type-s
I-V1 and as long as no greater attentiou Is given to the iso-
lation of Past. pseudotuberculosis from blood and discharge
from the bowels.

An elucidation of this as yelt open question cannot:
be brought abozzt by tLhe surgeon, the pathologist,, and the
microbiologist without assist'ance from the veterinarian.
Their *coopsration must -be intensified -- especially for
the olarifioation of the epidemiology. 1
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j nia .Simma~r.* oe,,_r'in-. at End of the Or!-,inal Article

'Further Clinical, Epidemlolos.cal and Dia.no tical Observa-
Vations on Pseudotuberculosis in Man.

/A survey is given of the importance of infections with
Past, ; pseudotuberculosis) eri* their higher frequency during
the last years is stressed.

The well-known types of the disease, the typhoid and
the enteritic form are described, _

Based/ 6 the author's material, collected during
one decenniumrthe immunologic and epidemiologic aspects are
discussed.

The elucidation of the epidemiology of this infection
is only possible by an intensive cooperation between human
And veterinary medicine.
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