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FURTHSR CLINICAL, EPIDEMIOLOGICAL, AND DIAGNOSTICAL
OBSERVATIONS ON PSEUDOTUBERCULOSIS IN MAN

[Following is a translation »f an article in

the German language by W. Knapp, of the Hygiene~
Institut at the Universlty of Tﬁbingen, appear=
ing in the Jjournal Nordisk Veterinaermedicin
(Nordic Veterinary Nedicine), Vol 16, 19064,
pages 18-30. The article is based on a lec-
ture held at the Statens Vetsrinarmedicinska
Anstalt (Govermment Institute for Veterinary
Medicine) at Stockholm, 3 July 1963. Current
address of the author: Prof. Dr. med. W. Knepp,
Bern, Hygienlsch-Bakteriologisches Institut
(Institute for Hyglene and Bacteriology),
Switzerland. ] :

Observations during recent years have shown that
even in human medicine the pathogenic agent of pseudotuber=
culosis occurring in varlious animal specles and the symp=-
toms of the dlisease stimulated by 1t 1n man are of lncrease
ing importance. Among the pseudotuberculosis cases 1ln man
reported in the world literature from 1910 to 1953, only
16 could be identified with certainty as belng caused by
Pasteurella pseudotuberculeosis, This ;ituation has changed
after Pasteurella pseudotuberculosis hus been shown to be
the provocative agent (25) in the speclal case of mesente- 1
rial lymphadenitis in adolescents which, on acoocunt of 1lts : j
histological course, had been described by Masshoff (29)
as "abscessing reticulocytary lymphadenitis", and this
disease has been observed in Europe with increasing fre-
quency.

On account of these observations, this well-known 1
pathogenic agent which had been known for a long time in
veterinary mediocine was lncreasingly noticed in human
mediocine. Evidence for thlis are the numerous clinlcal




and lavoratory studles. In the course of this lecture, these
studies can only ve considsred as long as they are concern-

~ad wiﬁh alinieal or basteriologlcasl problems.

'I. 9linlcal and Epidemiological Obgervations

i. Fermg of the Course of the Dlsesse

= Presently two tyres of the form of the dlsease are
d;stingu;eh&d in olinical studles of pssudotuberculosis in

 mang

a) the severs, septic-typhous type and
b) the enteral type. .

 The originally chosen designation “appendicitic

form" which had been based on clinical symptomatology has

been replaced by the designation "enteral form" because,
ordinarily, there are no or only subdued symptoms of an
appendix infection. The infectuous changes found espsclal-
ly in the region of the ileocecal lymph glands, the serosa
of the ileocecal region of the wall of the distal lleum
and the cecum give rise to appendicitls-like discouforts

'*" (24, 30).

a).Septic-Typhous Form of the Disease

This very severe form of the disease, which 1s usu=

- ally lethal, with toxic syamptoms, lcterus and coma, and

the few cases described in the world literature have been
summarized most resently by Knapp (22). A few addliilonal
examples show that on acsount of the non=characteristic

symptomatology, the absence of bacteriological-serologlcal

-studles on a routine scale, and the frequently early use

of antiblotlios and sulfonamide therapy in ocase of undlag-
nosed feverish diseases cover up intestinal infections
caused by Pasteuralla pseudotuberculosis and an etliologi-
cal investigation cannot be carriad ocut {6, 23). It 1s
therefore impessible to say anything about the frequency
of the septlo-typhous form of the dlsease us long as the
routine agglutinate test used in the dlagnosis for sal-
monella, shigella, and brucella has not been extended to
the septic-typhous and enteral forms of pseudotuberculosls
in man. ' . ’
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b. Enteral Form of the Dlisease

The clinical appearance of this usually benrnign form
of the disease corresponds to an acute to subacute, rarely
chronic appendicitis. However, the corresponding diagnosis
1s In most cases not confirmed by operative or histological
nmeans. Tha symptoms of gastroenteritis with or without
nausea are rarcly the chief points of attention.

The first, zostly acute discomforts are observed
in the center or lower right part of the abdomen., The
temperature lies between 39° and 40° C. The hlond exhibits,
Just as in the case of true appendicitis, a leucocytosis,
wvhereas 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 whleh does not require operative intervention from a
a true appendloitics by means of a clinlcally rapld and
certain, differential method of diagnosis. During the op-
eration, a ciear, serum-like exudate is found in varying
amounts in the abdominal cavity. The mesenteric lymph
nodes, especially those in the 1leocecal region, are swole
len and changed, the mesenterial nodes are frequently 4if-
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 any
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 etlologically ascertained "cat's scratch disease"
which has not as yet been ascertained by virus dlagnosis,
in lymphogranuloma ingulnale or tularemlia, the etlologlcal
characterization, which Lennert (27) has termed "abscessing
reticulocytary lymphadenitis" of a morphological substrate,
remalns o problem for the bacteriologist. Painful, tumor-
like enlargements, appearances of an lleus or sublleus, or -
an ileitis terminalis may, in the individusl case, be the
results of an enlargement of the lymph nodes or an inflam-
mation of the ileum or cecum and may, in rare cases, lead
to an 1leocecal reseotion (see reference 24 for iiteratura).
An erythema nodosum may be regarded as a sign for a hyper-
ergic reaction.

The post-operative convalescence 1s usually rapid
and without complications, even when no antiblotlics are
administered. Antiblotics should only be used in case of
longer or recidividing post-operative abdominal discomfort,
continued gastroenteric symptoms, slow or no decrease in




the fever, or decrease in antibody titers lasting several
weeks. Tetrasycline and streptomycin have been used with
success, It is possible to avoid in these cases, by the
therapy, the transitlion from the enteral to the septlic-
typhous form, a transition which, so far, has not been
proven.

Lcoording to Masshoff (30), the septio-typhous and
the enteral forms of pseudotuberculosis in man are general
infections with a oyclic and an iafection-"zpendent course
emd differ only by derree in kind and extent of the mani-
festations in the organism. As far as viieir pacaogeusuiu
characteristics are concerned, they are -- according to

. Masshoff ~- more related to typhus abdominalis then to

tuberculosis (15, 16, 27).

2, Rapld and Early Diagnosis

The non-existence of a oclinically rapid and rellable
diagnosis to distinguish the enteral form of the dlsease
which does not require operative iction from a true appen-
diocitlis led to the demand and search for sultable prncedures
of an etlologiocal, 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 rapld test or prove at the sickbed on ac=-
count of 1ts uncertain results (spontaneous agglutination,
overlapping reactions, et cetera). Moreover, the occurrence
?f incg?pleta antibodlies has been observed in some cases

20, 28).

The intracutaneous test (35, 36) is also not useful
for a rapld or early diagnosis. Mollaret (35, 36) himself
states that the test becomes positive usually only 8 days
after the operation. Furthermore, it is also true that
a positive result of this skin test whose speclfiocity has
not as yet been established sufficiently does not indloate
anything as far as the activity or inactivity of the pro-
¢ess 18 concermed and whether the reactant patient is sick
at the time of the test or whether he has had his Pasteu-
rellas infection months or years ago. Moreover, we do not
know anything for certain about the time period after the
infection, during which the allerglo skin reactlon can
take place. Various observations show zlso that the skin
test may be negative in the ocase of an aoute infeoction
which has been confirmed by deteotion of the pathogenio
agent (1, 32)., Mollaret observed positive skin tests for
e child with tuberculosia and for persons who had been
vacoinated against typhoid, when he used filtrates of
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avtolysed bacteria cultures. We observed positive skin
reactlons or. sulinea pigs which had been sensibllized with
‘ : Salme, typnosa or Salm. schottmuelleri, respectively, when
we teoted filtrotes of acoustically lrradlated cultures
‘of Qast, pseudotuberculosis type II and type IV. These
observations show that a flual judgement of the specificity
of the skir tosts i1s only possible when more experimental
aata from human and anizal sources are avallable. Should
the type speclficity reported by Mollaret be confirmed,
i then it would be necessary to carry out up to five skin
e teoctes with 2Post, poesudotuberculosis types I to V in any
individual case, if no mixed antigen can be used. However,
introduection of the latter presupposes that the skin re-
action must be specific with respect to all antigens, that
is, also with respect to culturéd filtrates of Past. pseudo-
tuberculosis types II and IV.: In our opinion, this proof
has not yet been established for animal or man. .
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3. Freguency of the Illness

‘ Studles since 1954 here and abroad (literature up
to 1958 in reference 22) have shown that when thero is
planned cooperation between surgeon, pathologist, and micro-
blologist, Past. pseudotuberculosis infections in man are
! g detected more frequently than could have been assumed 80
i far. Further reports on this subject come from Germany,
. Belsium, 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
i up to 1957 (22) have inoreased to 277 or 267 cases, respec-
1 tively, at the beginning of 1963. Table. I shows a summary
of these cases, grouped acoording to the type of studles
nade for the dlagnosis, .
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Table I. Observations ¥“nde at the Hyglene-Institute,
Tublingen (from 1954 to 1963).

Total 1
Results 1954-1957 1958-1963 (ases
I Datoectlion of pathogenic agent 15 10 25
II Antlvody test; characteristic
hic' - Togieal findings 81 59 140
III Antibody test; no histological :
examination (results unitnown) 13 84 o7
IV Autapocy toav; uistolcozisal S
findings non-characteristic 1 4 5 T
V No antibody test; histological ,
findings cheracteristic - , 7 3 10
Total numbers/excluding V 117/110  160/157 277/267

If one regards the 10 cases given under V in Table I
as diagnostically insufficlent, a total number of 267 cases
remains for which the clinical-operative or histopatnological
diagnosis of Past. pseudotuberculosis has been bacteriologl-
cally establlshed by identification of the pathogenic agent
(25 patients), or for which the infection has been made very
probable by anti-bodies, A4lso, in the case of the 10 re-
maining patients, the surgeon could make a temporary dlag~
nosis for the enteral form of human pseudotuberculosis on
the basls of characterlstic, olinical, bloptical, and hils-
tological findings; the presence of tularemia, cat sickness,
or lymphogranuloma inguinale could be excluded by differen-
tial diagnosis, dbut this diagnosis could not be ascertained
by serologiocal studles. No antibodies were detected in four
of s8ix patients, respectively, or only in very low tlters of
1:20 to 1:40 serum dilution wers present antibodies against
Poast, pseudotuberculosis Type I ?22). A repeated exanina-
tion of blood samples fur the control of the titer was im-
possible for these patlients because of external reasons.

Toe question whether these low titers against Past. vseudo-
tuberculosis type I are of clagnostic significance can only
‘be answered when a larger number of observations is avallatle.

~6a
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The siatcments made 1n the literature by various parilies are
i

ncoxaclucive,

Also, separation of these data according to aze and
sex (Fis. 1) [captions to figures appended at end] leazds to
further confirmation cof previous communications indicating
that, above 2ll, male adolescents are sublect to the benign,
enteral form of the disease., Our observational data have
been obtained from 227 male and 46 female vatlents. In the
case of 4 patients, the sex was not known to us. OFf the
patients, 204 were from € to 18 years of aze. The younzest
patient was not yet one year of age and the two oldest pa=-
tients were 35 and 39 years old. There was no indicat’on
of the age for 19 vatients. Varlous authors have reported
on corresponding observations, ecpeciellv jollaret (34) with
30 cases aaa waniels {5, o, ) -witn 25 evaluated cases.

Fige l. Distribution of Our Owa Iuvesvlgatlons According
to Age and Sex (1954-1963)

Scx Distribution
Geschechisverigilung
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4 ohne &nzauelB3 ﬁ no indication
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Age in Years
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Cur Gobta ¢xXhibliit two coasonal maxinma of the discace
"y . me -~ JOUR . 4 e R R ~ o4
- Mane Taesc maxina ars in late Tall ana winver, and siyring

and early summer, respectively. EHecker (18) reports taut
of 30 prtients, 16 fell sick in the nonths from November to
HMarch, and 4 fell sick in July. IHollaret observed a similar
seasonal distribution for 30 cases described as pseudotuber~
culosis; however, not all of thoese cases arc cerologlecally
sufficlertly confirmed a2s infections with Past. pseudotuber-
culosis tyve II or IV, respcctively. On the other hand,
Haenselt (17) observad the evaluastion of 33 casesg, histolo-
glcally diagnosed 28 abscessing reticulocytary lympuadenitis;
of 28 serologlcally tested patients, 26 had antibodies amainct
Past, pseudotuberculosis ~- a distinct accumulation of the

"diseace, vspecially in the spring months from April to Juae.

Fige 2. Seasonal Distributibn of Qur Own Investigations
(1954-1963)
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80 far, it hag not been posSiSlo to find a Satis-
fgotory oxplanation for the seaBonal varlation in the fre-

. quency of the &isease in man. Perhaps someé ipformation wilil
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ovelerisiary studics of the seasonal frequency
in animals which are directly or indireculy
. tact itn man (fo Lnstance, cats, guinea
DLsS, rabbliis, dogs, I msters, et cetera). The: ooserqguiom
of Eorr and Thal (2) that of 2,500 rabbits studied,. 5.2p
died of nucudOuuoerculoois and of thess, the largest portion
during the months from November %o march, 1s*o; enide’iolooi— .
col )15a1¢ic nce., E -
The available publications and our ovn obserVa ions
do not yleld any certain answer to the- e'oidemiologicallyj
Luportant question whether among patients fromyrural “areas, -
“hat is, patienuu witn regular cr repeated direct or indirect.
animal contact, exists a higher frequenecy or. pseudotw érculosis
or novt. Suutemento by various authors concerning “thl ques-’fa-“
ticn are not based on exact studies cf'a suf*iciently ;
nuinber of examinations. Thne possio*lity ofacontaetginfe
is diseussed in various reports oxn the diséasesof isihgle i
animals, brothers and sisters, conmunities, and” “group
the enviroument of siclk anumals or animalg whothad<beé .
some days or wecks before, or dedd animals (cats, hams ers, Y e
sulnca plgs, birdu, and pet dogs), come ‘of ‘which haa*anti- Cie
bodies against Past. oseudotuberculosis. Hotrereria-cortain
proof is “niss ing in all cases (see literature .in.24),
Dgniels succeeded so far in establishing a: simu_taneog
f the prosence ol Past. nseuaotuberculosis type IA idithe -
di"“‘“rge from the bowels of a patient and the'lauter A?
canary bird. Duulelo considered the cause for;the-disease
in his vatisnt to be ia the discharge from the bowelsiby
the canary bird. The antibodies of. the‘patienuhincre§$ed up
to 1.9,200. This Tirst-time isolation: of Past *cseud?%
culosis has, meanwhile, also been’ accomplisned%
in 1963 and represents, in additionito ‘the pathologid
ings, another indicatlion for the enterogenous’ yo ‘
pseudotuberculosie in man (5, 11, 12;“”

ol
in {rcouent

. Nothing 1s knowm abouu the immunology
infection with Past. pseudotuberculosisior afidr acdti¥
inmunization with killed pathogenic fag fra o}
coatra t t6 various animal observationsy.

nowled~e about nbeudotuberculosis inima
any co“cesnonding studies. . The present increas
number of child and adolescent patiéntsjustifie
ing vhether an autcmnu should not be madeto comba‘
uuoerCu"ouis in man by active 1mmunization L
in close contact with ch 1aren, above all, '
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hamsters, rav™its, and guines digs. The Ohservations corried
; out br mhal (37, 38, 39) with the avirulent strain No 32iV
IR ¢ of Past. pseudovuberculosis mizht possibly become of prac-

: tical significance.

The first studies of Thal (37) with Past. »seudo-
tuberculosis strain No 32IV orovided proof that intraperi-~
toneal injection of the living, avirulent ‘strain leads to en
anti~infactuous irmunity agains® Past, pseudoiuberculosis
strains of the heterologous type, whicu lasts approximately
five months and that the serological heterogeneity of the
types of Past. pseudotuberculosis are opposed by an immuno-
biological uniformity. Thal (37, 38) observed type III only

. during immunization with toxic, that is, exotoxin-Torminz
strains of Past, pseudotuberculosis.

Starting with the additional observation that viru-
lent Past. pseudotuberculosis strzins behave in some recspect
like pathogenic intestinal zerms and mey lead to mesenterial
lymphadenitis in man, Thal studied (39) the further probhlem -

) whether, subsequent to oral administration, strain 32IV reaches
@ . the intestine and is stored in the mesenterial lymph glands
- : and vhethor 1ts persistence in ithe intcstinsl lymph nodes
leads to solid immunity. : . o
~ Thal was able to show that after peroral infection
' - of guinea pigs, a perslistience of ths germs of approximately
three weeks (longest observation pericd) in the lymph glands
(small intestine, cecum and rectum) and’a sting Immunity
against a virulent Past. pseudotuberculosls strain type I
exicted, 1Isolation of the germs from blood, lungs, spleen,
and liver was impossible, even on enriching nutrients.

However, the same immunization success did not occur
in the case of two other perorally administered strains of -
type IV (1901V, IkegakilV) so that the type-speeific, smooth-
O=antigen IV, and the rough-O-antigen which is common t0
all types cannot aslone bring about the inoculative protection.
The immuno-chemical studles of Davies (8, 9 and others) should
perheps be drawn upon for the lmmunological interpretation
. of _this observation. Thus, it was possible to detect strain

32y", agalnst expectatlons, as determinant flnal group in
 O=antigen tyvelose. Avirulent strains and rough forms of
Past, pseudotubsrculosis and salmonellas are supposedly not
capable of synthesizing 3,6-di-desoxy sugar corresponding
to the virulent cmooth form. Detalls cannot be discussed
: here, ’ I
F Cur present knowlecdre on e¢liniecal, data, patho-
S genesls, epldenlology, :-ropaylexis, and a rapld, certaln,
: clinical dlagnosis of aw..: Infections with Past. pseudo-
| tuberculosis is as yet cu.id incomplete. It is true that
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We concider the enieral course of the inlection as the true
one, without Imowing the infectiocn chalin, however, we know
nothing for certain sbout the incubation period, the moment
of gen e*alizauion and ma“ixestation of the agant in the or
ganlism, the Xind of imnunity aofter the disease has pasased,
and the frequency of occurrence. This knowledge m.st <o~
nmain incomplete as long as no observational results of
epiaeniologically exactly known group 4iseases or edldemlas
are avallzble and as long s serclogical dlagnosis of dls-
tinct fever-like abdominal and intestinal 1llaess with or
without typhoidal character has rot heen carried out on a
routine basis with strains of Past. pseudotuberculosis types

-I-V, and as long as no greater attention is given to the 180—.
lation of Past. pseudotuberculosis Irom blocd and discharge

from the bowels.

An elucidat;on of this as yet open quastioa caanot
be brougiat about by the surgeon, the pathologist, and the
microbiologist without assistance from the veterlinarian.
Their ~coorcration must be intensified -- especially for
ths clarification of the epidsmiology. g
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Further Clinical, Epldemlological and Diagnost;cal Observa-
vatlons on Pseudotuberculosls in Man.

/ A survey 1ls glven of the importance ofhinfections with
the lagt yeare is stressed.

- The well-known types of the dlsease, the typhoid and
- - the enteritic form are descrioed) aﬁ.j
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y Based‘upﬁﬁﬂfhe author's material, collected during
one- decennium¢dthe immunologic and epidemiologic aspects are
discussed. '

~ The elucldatlion of the epidemiology of thls infection
-4s only possible by an intensive cooperation between human
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