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NCEDEKRCE -OF SALNONELLA I:' ‘.'IE;ST\ BERLIN

Third Communication -

L EE
D“oz)o'ssad Clascification of Varietir~ by "Risl;" ‘

Lz:ec‘clona by Sal. emcr:.ar‘:.s in Berlin were ccouned for t‘.

yedrs 1930-;.957 and discussed in~the two vrevious. cc:.znunlcatlons (Gen- T
tral Journal of Bacteriology, Vol. 169 and 180) primarily on:the basis
'oi‘ enmemolo*:.ca.l, SOClOlOalCa.z. and sr.at:.st:.cal charac uer:x.st:.cs. : :

{"hereas the P;ndlncs of” Pohle were based on the evaluax.ior oi‘

the pcnoa i‘rom 1959, to- 195#, we were ble to augznept these by uhe e
- .corresponding'data for the subsequert pez‘loa., S
wldaly developed-and basic deta, a rumber of additional poin‘bs of- GJ.S-‘,':’T ‘
- cussion uriform in themselves res sulted. which go ‘beyond the: purport”
- of the previdus communications and’ forn t‘me specif:i.c thene of- th:ls .
«.h:.rd comum.cation. ; < _ _ . .

By regson of.more

Condn.tlon.. in West: Berl:w ?pbeared to. make it pert:.nent to
trea‘h the influence-of an internal German migration separately so ,
that special attertion is given to this complex, The present invese .
tigations no lorgér take t‘us group into consideration since univae
lcn'i'. poss:.oil:...ies of compar:son are lacning for. our problematics
here. - . P ‘

In order to ravxder the basic data as up-to-da’ce as possible

‘.nu‘ quantitatively more probant, we have prccassed the findings on
- salwonella of the succeeding years 1958 and 1959 ‘on.the basis of

the alrsady familiar viewpoints and wers thus able to extend oéverage
Surther, -
fron 1955 to 1959 in which we can report, without taking into cone
uide"‘&"&ivﬂ
tds in the Mve -O0fficlal Médical mst.ino Laboratories of Lanhd Berlin
(we are indebled to the Chiefs of the OF i‘io:.al Yodical Tosting -

 Laboratories for mrnis}.ing us with the basic dat%)

. . -
- ;- l - - N o ) i :
- . A
B . . X N . -

Tis then results in a ‘total reporting perioed for thy years

irmigrants, more than 2,996 new eultures of sal. entc*idi-;
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R : Proceec.:.ng on tna assmpr.ion that the 1r~a1wdua1 var:.et;es ol
| uhe Sal, enteriditis group cannot be evaluated uniformly from the
R R - viewpoints of nosology and ep:,demolorrv,‘ we have made the attenpt to
. 4:. .7 establish a scale of "degres of risk". The atbempi resulted from the -
“§ . .77 videly hcld opinion that there are "Lass harmiu ful" types among aal
~ enteridltls in regard to 1nfect10..1c,j. :
3 T S In order to find a. dehree aCf..lL— for: estmat:.ng “rn.sk" we
S B : establish the following classification based on.the. total o: indi-
vidual objectively verzf:.able characteris u:Lcs. O

EE . o1 T Sl 1, Dt stributlon < numerical :L’nc:.dence- - ’
{00 2, Pathovenlc:uy « ratie of sick’ (n*esunably bed pat:\.ents) o
: to nonesick infecied -individualsy - R
3. Infectiosity - number of group and/or chain 1nfecu10'qs- R ‘ )
ok _,Persistence - durat:.on of nos:.t:.ve test react:.on.‘: :

These .f.‘cur po;nts are based ‘on f:.gures w‘uc‘m are . real. T‘xey :
involve in addition, however, such mporderables as housing cond:.t:.ons,
nutnt:.onal ‘habits and personal hygiene which camot be obaectlvely
& :.ntegrated as qmponents of exposure as well &s the ‘entire complex of . =

: : ase on’ the basis com:.tioned by ;Lts uispos:.- D

In tha sequence of characteristics diatributim odcupies i‘irst
blace because it is the. causal prerequis:.te for the other points of
- evaluatzon. As shovn in table 1, distribution furnishes information N S
“of the annual situation by mlmber ard variety of type and is anplicable T
to Land Berlin with about 2.1 million inhabitants. I

- In order to ai‘ford ‘the reader possibility for compariqon. the

R AR EEE years from 1951 to 19% from the first communication were included. .

.0 -1 " . However, the progréssion of types is arranged by the ratioof . . - .

: - : ' :’n(.x:c.:.:;?ts in the years 1955 to: 1959 as indioated in the 1ast colmnn . TR
*) e B

RRNPRUREN

: Anpual distribution shox 'S - tha.t Sal. breslau - ag anticipated -
leads in regard to incidence with about 29% of the total, or almost ‘
t - v one=thirds ’l‘he proportional grouping of the other types and their
§{ . % - frequency per year shows a-more fluctuatirg ploture (in contrast to
F o o4 . -7 bresleu which has a relatively unifotm trondg 48 far as the figures -
St . by order of magnitude still permit comparison, In almost every type,
i { - . “we tbserve obvious peaks, e.g. Sal. newington, St. Paul, Braenderup,
el , ’fnompscn and others, Types of legser total number such as Sal.
: montevio and manchester show peaks: which are, however, not supported

. . ¢
o e e

1% R by any rsoognizable group infeotions. “As far as can be seen, this .
4 ~. . - -oonoorns primrily mavidnl manitestnt:.ons.i.o. so-eallad saattcred
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B. oreslau
F.anatum
I, newington
-C.infantis
. C. bracnderup
B. st. paul
C. thompson
C. give
C. blockley -
"D. gacriner
C. bareilly
B, heidelberg
C. newport
- B.schwarzengrund
B. derby
- C. montevideo
C. nanchester
-C.kottbus
C. muenchen -
- I, senftenberg
C. kentucky
C. miission
D, dablin
- 3% meleagridis”
. BErbinga-
“Roerion, .
<.+ Ronew brunswick
-C. oranienburg
C. cholera suis .
* B. bredency
B, chester - ]
C. mauhattan .«
B. san Jicgo
" B. reading
C. potsdam -
C._bovis morbificans
I, muenster-
B brandenburg
C. livingston
Do tO.\'M st
B.amager
D. panawa
C. edinburgh
7. Gy virchow
.. E.nyborg - : :
- Fod
. . Obsérved twice from 19551959
~ C. ondoratopport. : 0. tonnossoo . .

A >

. woond . € chicago

2255 2 47 4
25 o1t T2
9 42 235 .5
- =1 9 3
_ 6 2

5% IS 2129
!
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‘81 12 2
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175 17 13
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) of Sel. types which wére noted in previous years either not at all or
-only very 1n1requently and sonetlmes also in intervals (since certain
reservations such as the infl luerce of prescribing oblizatory. examina-

bao oo o tory zochnloue oxist for ohe vears 1950 to 1954 (Pohle), evaluation

'; w1ll be referenced only to. tho later years). An example of newly

dceurring types are Sal. braenderup, blockley,.mission isangl, new

I B . brunswig, livingston; and others. 4 recurrence after neutral years
. is fourd for Sal. manchester and kottous.

demlologlcaﬁly, it is characoerlstic uhat Sal types oceurra
ing once’ 1rxdemonstrable numbers have becomeé indigerows. The absence-
of new test cultures.for individual bacilli for the last year (1959),

B R proof of {hedr. d;sappearance from the. epzdemio sztuation.

:  £3 ‘lg_; ‘L : An oocasional incldence as for bal. ana«er, edlnburg, etc. cannot
R be uaken into consideration within this sense and is.intended to. shou )
merely that. they have not established themsélves, . The conaunctlon with

- creaseé.i, f‘ ) R e

= o kTR

Rt o i e e T it £ b T e, e

: - Manifostations suoh as occurrence of peaks and 1ntervéls. re-
‘incidenqe as well, as occasional incidence of certain bacilli induced
usy in the attempt-at explanation, to search for eonneotions 1o find=
ings in the veterinary seotor.- ‘

_ From findings for Hamburg as a £breign-trado port (results of .
 oriented examination of suspected import goods), a dependency relation
- within the meaning of the former temm "food-poisoning agents“ had 0

,be considered also for Berlin. N
A demonstration for such a. relation could not be adduoed
beaoause bactericlogical control examinations after passage ‘through
such ‘"filtering procedures" as the examination of imports 4n seaports ,
“and transloading centers, takes place in the interior only under .
certain prerequisites, It results from this that, in comparison to
~ . the legally preseribed examinations in the human sector, eorraspond- :
S ,;ing findings would be numorioally unaatistactory. : ‘

L ﬂ - On the basis of the four distinetive polnts, point 1, nnmerical
R R : inoidonco, in itself must be evaluated as an index of "risk", Each
B oné of these ocases (about 3,000, confimied by a first finding of the
respective bacillus) roprosunxs s provad potential risk for the gonorul

. * . . bA & . ’
<:> B ‘ . : S

™

Ano»her form of dlotrlbuuth can be seen in the sudden 1nc1donce

tions of escapees (beginning in 1953) 2s well as differences in lsberae

';L_= : . ' especially for Sal. bareilly and newport, is not regarded as sufflozent ‘

T the above declaration therefore also indicates that the number of types o
im0 found per yeaa&-- as. already observgd at the time by Pohlo i - has 1n- S
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public. In addition to the confirmed figures, we must also assune
"undisclosed Cascs”. The latter are constituted, emorg others, of
infections not récognized through omission of bacterlologlcal examina=

“tion in ron-cha rac.*“lotlc dizeases or through-less than complete
~exceution of the lejelly prescribed ex:ulratlo 1S (ovamlratlon of

persons ia the nll;cu and those handling foodstuffs). Such dla"nostic
Linits as transulgration of proteus to the cultures, over-age, and
éven unsuitable cpecimen submitied must also be taken into accownt -
here \ : \

ad X ]

Point 2 of the risk ccale is the most important criterion for
‘evaluation because it indicates in sgeneral the infoctious activity of
the respective bacillus, Jisr;'ard*ng such additional factors ds
dluyoululOﬁ and exposure, this is cssentially the basis of the rorbidity

siatictics which cerve as specific orlen»at;o“ for the 1ualth author=
ities.' ) ’ K

The quegtloa of Clﬁo-;;lc:blGﬁ Ly patho; enlclgy cannot be di=
PCCulj ¢usvered fron the relation of the initial (f;:st damonotration)v
test cultures to patients in Berlin. By reason of local legislation,

‘that part of the population handling foodstuffs (about 100,000) and )
¢ differing within itself from the general population is included. -The
";;1nd1ﬁru from the repeated arnual mass: éxaminations of this gart of .
< the vopulation are pon-oriented and falsify the. picture of the orisnted

fznalnvs made for ciagnostic reasons, It has been proved that the ,

group of the so-called food handlers furnishes primarily carriers
. ("Ausacheider") but patients oaly in very infrequcn cases, even for

Sal, tyoes which represent in other population componenis a high.
share of the sick. 3ven though the findings for food handlers will

‘neot be considered at this time their influence ox the gensral factor

Urisk" will nevertlheless have to represent an essential part of
epideimiology. Findings among food handlers were eliminated fiom

table 2 so that a reference figure was obtained, by subtraction froxm
the total, from which the percentage of the sick per type has been
ealculateq as far as possible under statistical rules.

For the torm of pathoeonicity, we have & reference figure of
1,974 initial tost oultures available which consist of 612 or 314

of cases of sickness. Since the reference figures differ groatly in

- their magnitude, table 2 was broken down by quantitative viewpoints

rathor than by biologioal olassification so that a statist&cally valid
proof (order muber le3) and a percentually still ¢ E:gablo
the veservation of small nnmber§ group (order nunber 4=10) ;ppoarod

e R o
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) ‘Table 2, Pathogenicity (Types of Salmonella with no known
) ~casces of iliness == this eoncerns only scae individual finde
! ings == are not listed in teble 2 because the prerequisites
; o for the present problematics is absent) : ‘
§ {° Order Type Reference Total of :
i number . total sick 7 ;
: 1 B. bieslau B 317 423 3
: 2 L, newington - 127 11 8,38 ;
.3 C. infantis 04 20 30,2
€ E. anatum sY 17 T19,9 P
-4 5 B. st. panl 83 19 2.0 i
6 C. braenderup ©o82 32 30,2 3
: 7 C. thompson 69 16 26 i
;, k 8 C, blockley 85 4 252 ‘
3 (] D, gacriner 50 21 42,0 |
3 p 10 B. lieidelbarg. 49 17 3 )
F - n E‘ﬁif" 44 4 §
12 C. bareilly &2 13
13 G, nowport 40 2 i
. N B. schwarsengrund 35 7 . P
A 38 - - Cokottbus . : 34 3 R
18 . Bdeby - - 32 7 I}
17 €, moutoevidoo 26 . 4
18 . C. manchester 8 - 2 4
1 Di.ublin - 4
S 20 ~ C.cholorne suis . 13 7 :
: .2 C.mission sang " 3
2 C. muenchen - ;- -3 1 !
“ 23 C. oranienburg * =12 1 P
g : 3 E. moloagridia 12 ] |
‘ 25 3. orion 12 1 3
2% ~ E. senftonberg 1 1 i
n B. bredenoy 1 4 .
8 C. manhattan . .2 i
20 C. kontucky 10 3 R
30 B. now brunawick - 10 1 FELT
1 31 B, choster .9 3
! 8 E binxa 8 .2 v S
8 Roroading - - 8 .
i 38 0 fivingeone o § 3 e
: 8 Dopenswa 4 . 8-
@ Slometen ¥ 4




Gal. breslau here also assumes a special position as it does
for "distribution" and leads with 42.3% of cases far ahead of Sal,
newington (8.8%) and Sal, infantis (30.2f) which are close enough to
the border line of 100 to permit statistically valid conclusions,

In the second group, pathogenicity of Sal. enter. reaches
with 42% that of Sal, breslau «nd .s followed by Sal. braenderup
with 39.2%, heidelberg with 3%.0% and blockley with 25.2%. The remain-
ing types are much smaller in number.

In contrast to the types listed with a high share of pathogeni-
city are Sal, newington and anatum where the "rate of sickness" is low
with a relatively high incidence.

In the next groups -- where the figures are percentually no
longer significant -- some types with a high rate of sickness of more
than 258 are notable such as Sal. bareilly (No. 12), newport (No. 13),
derby (llo. 16), choleraesuis (No. 20) and bredeney (lXo. 27). We
believe evaluation within the meaning of our distinctive characteris-
tics of evaluation as Justifiable also for these types because the
reference figures still lie ocutside of purely random quotas so that
the pathogenicity of the respective types deserves attention,

Infeciiosity of Sal. enter. as third point on the risk scale
was measured by the number of group infections.

Infection of serval persons by the same bacillus comprises two
epidemiologically different processes which are the simultaneous
common infection of a group of persons and consecutive contact infec-
tion from person to person. This clear division could not be effected
for the present problematics because the most important factor in the
recognition of a true chain - the intervals between positive initial
test cultures within the group -~ could not be detormined sufficiently
reliably in spite of uniform laboratory techniques. External ciroum-
stances play 2 role here which influence the time factor of the
results of examination and include primarily irregularities in the
dates of sample submission, There must be added to these generally
organizationally oconditioned sources of error such imponderable come
ponents, in the individuals examined, as disposition, amount of
bacilli and/or toxins absorbed, ete. It thorefore be understand-
able that we forewent a definite decision on transaitting and on
infected patients and merely used the general term of "group infection®,

In addition to patient's histories »nd questioning of carriers
in the food trades, the greater mmber of initial positive reactions
were investigated in each case, in order to determins whether a group

«?e
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- Table 3

character might be assumed on the basis of at least three concordant
factors (sameness of type, family name or residence). By keeping

within the strict postulates, a number of infections have cortainly
escaped inclusion as guoup (e.g. change of residence, change of name

through marriage, etc.) so that the findings are based only on
minimum number:., )

However, it seems reasonable to assume that the sum of group
infections contains a considerable number of true chains. thether
due to direct or to contact infection within the groups does no*
seem, however, of primary importance in evaluating the degree of risk
of the individual varieties but is dec’ded rather by the overall
picture of their participation.

In the years 1955 to 1959, 224 group infections with a total
of 700 (or 22.3%) individual cases were observed among a total number
of 2,996 initial test cultures of Sal. enteriditis. Of the total of
68 types determined, 0 participated in group infections,

4§ Type of No. tofal 1

ved

-
‘ o viduals in grou
. P K Samonets Of  test Index '§ > ,"“;'bf"“.;:di'“ group
o _ popsadtwes oA TC T
| breslan %8 as? 11,4 |y 6233 5 4 ¢ (33,13,0,7)
2 ot paul 12 13 89 s 921 —
3 infantie 1l 158 6.3 90 7T 3--~-1 (6
4  braendorep 10 162 (%) 77 623211~
8 snatum 9 b iy 4.3 0 8- |~ -
6  newinglon s I .2 ® 1- -~ 1 (89
1 8 N 8,8 0 ¢ ¢~ - -
] ﬁ:muq . & 19 7 58— - 1(0
] bareilly ki [ 10.} % 23~ - 3 07
10  manchester 1 4 163 ¢ 5 8-~ -
1 give ] 00 X H - - - -
12 schwarsengr. 8 [ 1] ( 8 ] B 321 )~ 1 (4
13 8 «Q 8.0 12 3 8~ < ~
14 m 4 108 t ¥ ) 2l --~-1 M)
1S thompeon 3 In Y s 2 1~ -
1§ newbrunewisk 2 18 ?T - -}~
1 muenchen S b+ ] 8 1 I~ —--
I8 mies. inangt 2 2 ¢« 1)
9 montevides  § 81 ¢ 2 -
20 hotthw  § «Q . ¢ 2 - -
n wnflirnberg 2 - 46 2 - - - -
n bov. mord. ] 1 ¢ Lo - =
23 bredeney 1] 1] 3 - )= - -
34 chester 1 1] 3 - 1 -~ = -
23 keatwcky | i 2 ]l - - - -
% sdwpo ] v 2 1l - - - -
n rending | 10 g | - - - -
% brendenburg i ¢ t 1= - - -
20 ohikage ! 3 g - - - -
®  omage v 2 ey e
2 0 1408010 011
o Number of individuals imvolved —_— —_— K
“W




Since table 3 is broken down on the basis of the absolute
number of group infections, the order of progression of the X types

nentioned above does not coincide with the overall review in table 1.
For statistieal reasons, merely the first 15 types can be discussed

in detail, Specific interpretation must take into account two view-
P ints <~ a8 deosignated in table 2 by section A and by section B --
because we have to take into account both the mumber of individuals
involved in multiple or repeat infections as also the amount of
group infections in itself.

the numbor of individuals involved in the individual scries
of infections shows variations which make themselves felt (as ic shown
in particular by the last column of section B) through specially cone
ditioned cumulations, e.g. schools. In regard to the evaluation
characteristic "infectiosity", there here exists an interrelation
with the characteristic "distribution" so that an assignment from
the first viewpoint had here to be relegated to the background.

By contrast the amount of groups in itself (section A) offers,
by rcason of it  oiation to the initial test cultures, a better
measure of evaluation for the recognition of "purified infiltrability"
of enteritis Salmonellas, As basis of the calcualtion of index noted
in the table, this relation offers the possitility to make the order
of progression more objective by basing it on the mean value as zero
point. As shown in the following, the thus resulting polarity indi-
cates that the previously dominating Sal. breslau occuples only
third place after Sal. manchester and heidelberg.

0f the fifteen types of the listing in table 3-a, 9 or three-
fifths lie abave the zero point and therefore within the range of
inereased infectiosity. It is shown further that the distribution
(nunber of initial test cultures) does not need to run parallel with
infsctiosity because the six Salmonella types below the zero point
include four which are more highly distributed,

The question of infectiosity includes an additicnal fifteen
types of Salmonella (starting with order mumber 16 of table 3)
vhich, at small total number, show group infections but could not

be arranged under polarity.

Of all the 68 Salmonella types demonstrated in Terlin, group
infections were not obterved for X3 among them, including Sal. derbdy
with the relatively high mumber of 99 individual findings.




Table 3-a, Polarity Profile

2 Order number
J

shown in Type Index
Table 3 L )
: 10 . manchester 14,3
8  §S. heidelberg 11,9
1 ; g lt;:csl_uu 1.4
; 2 S oty 's0 | Increased
! 7 8. gaertner 8.8 infectiosity
i 11 S. give 8,7
. 12 S.schwarzengrund 8,2
! 13 S.newport 8,-
\ Zero point (7,8)
! 4 8. braenderup 8,58
3 8. infantia 6,3
: g. anatum 43 Decreased
. newington 4,2
14 S, blockley 34 infectiosity
1§ 8. thompeon 24

The extent of the groups is generally small (section B of table
3). Main emphasis is in the groups of two and three cases in which
the infection of only.two individuals alone constitutes two=thirds of
the total number of these multiple infections. Among the remaining
third, the sum of infectlons of more than five persons deserves
special mention because its share with about 5% of the group infecw
tions appears to be relatively large.

: In connection with the discussion of infectiosity, it is
possible to illustrate the influence of milieu as one of the ime
ponderable factors mentioned earlisr. According to the reports on
224 group infections, 114 of these took place in families which is
a range easler to restrict epidemiologically. Less favorable, in
regard to scattered propagation, are the 29 group infections in the
hospital or home milieu and the 62 multiple infections which involved
individuals from the food trades,

The further question of how many group infections were due to
infectlon and resulting sickness through carriers or vice versa could
not be clarified for reasons already discussed (time factor of examina=-
tion procedure and incubation).

As the fourth and last criterion for the degree of rick of the
enteritis bacilli, persistence in the orgamism was to be examined as
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measured on duration of positive test reaction. This investigation
afforded indications how often and for which bacilli only a sincle
(temporary) or shorteinterval cmission occurred or whother a long-
intorval emission characterized the baecillus as constituting a greater
risk. We must evidently conclude that the danger of scattered pro-
pacation increases parallel with long=interval emission. The results
should be regarded as those of an irvestigation based only on the find-
ings of tuo of the official Medical Test Laboratories (laboratory logs
and institute card files furnished the basic data for initial test
cultures and chronological sequence of fallow-up examinations).

Representing 51 serological types, a total of 927 strains of
Sal. enter, were investigated in regard to duration of persistence
and the duration of emission can be found in detail in table 4. The
table cannot be considered in conjunction with the general review in
table 1.

Official regulations prescribe three follow-up tests for any
new positive case., The intervals of submission of the control tests
are subject to variations due to external circumstances so that we
have combined the true temporary "carriers" (positive only once)
with the short-interval "carriers" (two to five days). In regard to
the evaluation of risk, the latter differ only little from temporary
carriers, In the subsequent columns II-V, the variations in time
intervals largely compensate each other.

. Column I represents in our experlence the larger share of the
total number of carriers and amounts to approximately 62%. This
catogory also contains the 12 types which remained constantly negative
after temporary or short-interval emission. More than a third of the
total cases show a long and/or very prolonged (more than two months)
duration of emission. The percentual distributions in the breakdown
of columns I-V are listed in the table both for Sal, breslau as well
as for the total figures and show a certain regularity. Sal. breslau
which has already been discussed separately in regard to the other
evaluation characteristics, esentially follows this breakdown and
oven appears to lie below the total percentage in regard to the longest.
duration of emission (more than 60 days). By contrast, such types as
Sal. thompson and give with their "long-interval carriers" predominate
in relation to the absolute number of findings. (lote: In connection
with this, we might mention as an exception a duration of emission of
soveral years for Sal, give (2 x for over 4 years), for Sal. enter,

(1 x for over 7 ycars) and for Sal. panama (1 x over 8 years) ).
For median duration of emission of 2 to 8 weeks, Sal., newington,
branderup and manchester are particularly notable,
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Sal, amager, taxoni virchow, tuebingen and dahlem were
found temporary only once.)
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(The five types
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S. breslan

. newington

. thompson
anatum
bracnderup
cnt. gaertner
at. paul
blockley
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give

. mancheater
8. heidelberg
S. newport
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S. montevideo
8. cholora suis
S. muenchen
S. oranienburg
8. derby

8. binza

8. chester

S. schwarzengrund
8, orion

S. senftenberg
8. st. diego

8. bareilly

S. potsdam

S, dublin

5. mission

8. kentucky
S. meleagridis
S. rea‘;l;ng

8. nyborg

S. bov. morb.
S. manhattan
8. bredenoy
8. muenster
8. indiana

S. panama
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8. ondersteepoort
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The individuality of biolozical behavior of 3al enter, does
not. permit any overall numerator in the form of any univalent gradua-
tion for the individual type. Consequently, all attempts to arrange
the four evaluation characteristiecs in a uniform objoctive sequence
are unsatisfactory since, disregarding numerical differences, the in-
herent ponderability of the individual characteristics cannot be
cquated among them. With this reservation, it is possible only to
campare the graduations capable of objective evaluation per individual
type through juxaposition, For this reason, a peak group was combined
in following synoptic table.

0f the 56 Salmonella types identified in Berlin during the
period covered by the report, the 12 (listed below) could be charace
terized as "of greater risk". Disregarding the qualitative predominance
of one characteristic over another, theéir indicated poles per group
which show, e.g., in regard to distribution as causal factor Sal.
breslau in first and Sal. give in last place. From the arrangoment
of the pole position, we can calculate from table 5 an order/or sequence
of progression.

l. Sal breslau 7. Sal anatum

2., Sal braenderup 8. Sal blockley
3. Sal st., paul 9. Sal thompson
L, Sal infantis 10, Sal give

5. Sal newlington 11. Sal heidelberg
6. Sal enteritidis 12, Sal bareilly

Although the conclusions were derived from a large amount of
material over a relatively long period of time, they can be considered
valid only for the period covered by the report. In future situations,
such influences as capabllity of mutation and variation of the respec-
tive micro-organisms may be considered as additional exogenous factors,

A certain degree of reservation is necessary in interpreting
the findings on the basis of biological mutability because tho smalle
number character as well as the minor incidence of certain types
(otherwise evaluated as a favorable characteristic) implies certain
doubts. Especially here, the question of degree of risk could be
clarified more easily -- at least in regard to pathogenicity -- if
such a routinely applicable toxin demonstration existed also for
endotoxin forming Sal. enter. as exists for the ectotoxineforming
diphtheria bacteria.

As an example of the only recently recognized biological lack

of uniformity in the pathogenicity of a selfcontained bacterial species,
the group of the coll bacilli may be mentioned. Up to now, it has been
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regarded not as pathogen but as an indispensable symbiont. This
viewpont changed when, among the coli bacilli, true germs (dyspepsia
coll types) typical in their biological reactions, although serological-
ly separable, were recognized as pathogens at the physiological loca-
tion and of epidemiological significance.

A comparison with the situation for other enterobacteriaceas
of the ballerup and arizona groups is even closer at hand. They are
related to the true Salmonellae but separable serologically and
metabolically. In the course of the years, this group, previously
counted among the Salmonellae was separated and evaluated as not
disease-producing in regard to evaluation for pathogenicity so that
the application of epidemliological regulations was considered not
necessary.

Interpreted with the necessary reservations, the results can
be a help for the practical evaluation of infections with Sal. enter.
for the physiclan in the clinical and the public health services as
well as for the microblologist.

For the clinician, knowledge of the distribution becomes
important primarily in connection with the pathogenicity. He can
expand his curative measures in view of a possible more servere
illness, The tendency of a type for propagating more easily may give
him the impulsion for special prophylactic measures in regard to
milieu of family or hospital. Knowledge of the duration of emission
of the individual types of Salmonella can also furnish practical
indications to the clinician. Although three successive negative tests
formally signify the termination of the prescribed measures, a more
intensive control becomes Justified where bacilli are concerned which
have been demonstrated to possess a longer duration of emission. On
the other hand, infections with Salmonella types with a known short
duration of emission will facilitate an estimate of the usual period
of hospitalization or other time-dependent factors.

With a more thorough knowledge of the special characteristics
of the types of Salmonella, the physician in the public health
services has a greater possibility, in addition to the usual morbidity
factor in epidemiological statistics, to draw on other points of evalua=
tion in order to lighten, within the limits of this discussion, control
nmeasures when the bacterial type 1s considered as "of lesser risk", In

the opposite case, he is justified in inoreased control measures, ospe-
cially in regard to unreasonable individuals where it is often indicated
to prohibit treatment at home. In addition to the practical use in
regard to the individual, health services can obtain from the evalua-
tion of risk an overall epidemiological pdoture in which changes after
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an increased incidence of certain germs can be estimated on a better
basis, As rogards opidemiology, there are further considerations of
interrelation, e.g., to the veterinary sector, among others.

Beyond the limits of the diagnostic tasks for the clinic and
the public health services, the microbiologist finds in at least
three characteristics a field of endeavor which renders practical
services to public health with its specific possibilities of research.
For the latter, the pathogenicity shifts to the background and, by
contrast, "distribution" is not only a definite dotermina®ion anid
concequent speeifie aid for more narrovly restricted regionzl situa-
tions but also affords material for an interregional epidemiological
evaluation which can be utilized for conclusions and comparisons in
the national and international Salmonella centers, The effect of
such regional determination of findings (as primary factor) can be
particularly well recognized in the example of Berlin as a definitoly
restricted area of special character because changes become apparent

more clearly and more quickly as against the epidemiology of larger
areas, '

That the findings obtained practically exceed, at least for
the peak group campiled in table 5, the limits of an only theoretical
statement, is supported by the reports on group infections through Sal.
enter. in the literature available to us (Central Journal for Bacte=-
riology, references 1950-1959). This concerns without doubt such
manifestations which are striking enough to be reported so that they
do not represent numerically an exhaustive review. After compilation,
the reportc produce a review on the factors of pathogenicity and
distribution (incidence and group formation) within the sense of the
characteristics of our discussion. Of the twelve types of the peak
group described here, nine are already represented with comparable
froquency in the literature. Of the total of 21 types noted, they
ropresent not quite one-half tut measured by the number of manifesta-
tions 60% of all reports.

Table 5
' Order 1 1 1 v
- o Duration of
number Distrib\lti?&_g:t 81¢_2£c¥80nm_.niaaion- —
| breslan breslau breslau give
2 anatum gaertner st. paul newington
3 newington bracnderup infantis hreslan
4 infantis heidelberg bracnderup at. paul
8 bracnderup infantis anatum lhomumr.
[ ot. paul blockle nowington blockley
7 thom at. pau g:emm bracnderup
L] bbohr;- thompeon idelberg rtnor
® gaactner anatum bareilly nfantis
10 give newington give snatun:

.
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This observation stresses that the graduation of risk developed
by us also recurs in the ."enlarged raality". The other types noted
in literature which are found also in part in our material but here
do not belong to the peak group, do show only one single mention but
thus prove that they also have an epidemiological significance., This
Justifies the reservation in the evaluation of those types of Salmonella
. which we could not defiritely group for the reasons mentioned.

The question raised at the outset of whether there are types
of Sal. enter of greater and of lesser risk can be affirmed on the
basis of the investigative material for a past period of time. Risk
can be "measured” on the basis of certain characteristics. The evalua-
tion of "lesser risk" - by definition -- as opposite pole doos not
furnish any reason to regard less noticeable types of Salmonella as
so harmless that they could be eliminated from epidemiological regula-
tions. ‘

Summary: Based on experience gather from individual test cultures
of 2,996 specimen of the species Salmonella isolated in West Berlin
during the period from 1955 to 1959, a graduated scale of risk is
proposed in accordance with incidence, pathogenicity, group formation
and duration of emission. Investigation has shown such graduations
to be present and the latter have been brought in relation both to the

] o clinical and the epidemiological experience gained.,  Practical ap=

. plicability of the results has been discussed tut differentiation is
. not recommended in regard to present laws for the prevention of in-
q fectious diseases,




