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STAPEYLOCOCCUS EPIDEMIC WITH A STRAIN CF THE LYSIS FORM 81
AT A SURGICAL WARD '

(Following is the translation of an article by Anrelore
Guenter-Raack and Martin Sprossig, Inatitute for Msdical
Hicroblology of the Medical Ac:damy of Erfurt, published
in the German language yeriodical, “ent, Hakt, 194t pages
49-58, 1964, Translation yerformed by Constance L., Lust.)

In a modera hoipital many infections of the staphylococcus aureus

strain appear. This infection uspeciully "hits® women's clinics, the

surgical clinics and the children's clinies, The stralns that appeur,
mainly isolated from patient's sjeccimens, may be an individual atrain

" arrearing alons, Or may be a rucurring sbtruin present in the hospital

for longer periods. If the st:.ins are present during the time of an
eridemic then thay are designztied cpldemic strains. It is of interest
to prove that the same strain, with similar epidemiological behavior,
caussd infections, This was focilitated by biochemical and serological
reactions, the antiblograms and usypeciully the lysotypical behavior of
bacteriophuges, If aminimum of three infections apreur at a ward,

then uscording to Williams (lyy) one can syeak of an epidemic. It is
necessary to obtain syecimens of smears from the nose ard throat, as
well as the bded materials and uir samples in order to trace the origin
of an epidsaic strain., If the eridemic siruin is found in these specimens
then the epidemiclogical conclusion must still be critically evaluated
(Meyer 1962), Only in isolated (few) cuses is it possible to designate
the origins of Staphylococci, The sources found thus far are variable
(Williams 1959) determined them for the known epidemics, e, as well
as Hegemann et al (1961) showed that epidemics may start froa patients
with suppurate processes. It may be assumed that these Staphylococci
are actually involved in the pathogenicity. The preseant report concerns
itself with such an epidemic which was seen in our ward,

Materiale and Methods

All strains isolated from wound of ratients, nose and throat
gsmears of the personnel were differentiuted by known methods., *he
specimens of nose and stroat smears, bed smear and alr wers ulso charactisr-
izsed by biochemical tests and by antibiograms., Only if these reactions
lead to a conclusion that the struin wus the one that determined the
epidemic, then the strains were typed with dacteriophages. In this way
the lysotype was bdroadly characteriszed,

1. Biochemical Tests

The egz~yolk reaction and the crystal biolet test ware particularly
useful for differentiating. The phosphatare test and fidrinolysss test
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were in agreemsnt with the plasmu couguluse jrocedure, Flasma coagulase
test: The samples from the rutients were tested with the Roehrchen method
(rabbit rlasma), the other struins were ciuecked by the precipation test
{clumping) to Birch-Hiraschfeld (ly34) Pnosphatuse was assayed with brothe
ogar 0,01% rhenolphthalein fphosphate, 2 hours at 37°C, Fibrinolysis
assay: Broth-agar containing 125 human ylasm: and 6% 1/20m CaClp, 24
hours at 37°C., Bgg-yolk-reuction: sroth-sgur containing 5% egg yolk

24 hours at 37°C and another 24 hours at room temperature, Crystale¥iolet
Teat; Broth agar with adged cerystal violet at a final concentration of
1:300,000, 24 hours at 37 , and a further 24 hours at room temperature,
Inoculation of the struins was according to Haier (personel communication)
with enough bacteria in a circular area of lem®. After incabation the
strains showed different colors, JVifferent colors were white, yellow,
blue, violet, white-viclet, yellow-viclet, Mercury chloride test: Ace
cording to Moore (1968), Pertone-ugar with HgCly at a concentration of
1:27,000. Difco-Bacto-Fepton wus used in pluce of Oxoid peptons.

2, Antibiograms

Rerrmann (1954) method rroved to be useful and very exact for epidem=
iological investigations. Penicillin, sireptomycin, chloramphlnicol and
oxytetracyclin were employed. <he use of Hemmhof diameter were:

0.5 cm R resistant; 0,510 cm e (weakly sensitive)

1,0 cm B (sensitive)

3. Lysotyye

The international Staphylococcl phage basis was used with 22 phages
(29, 52, 524, 79, 80, 34, 3B, 3C, 55, 71, 6, 7, 42B, 43, 53, Sk, 75, 77,
834, 42D, 187, 81, Blair and Williams (1961) method was used to type,
We ueed the 100-1000 routine test dilution (RTD) to type.

Resuls
Infections of the patients with the epidermic-germ,

At the end of March, beginning sjril 1Y63 many staphylocoecul in-
fections apreared at a surgical ward, I%{ was observed that the strain
of six ratients showed identical reactions, A strain of the seventh
patient hehuved differently in the antibiogrum and had a different lysis
Pleture. It was obvious that an epidemic wus ut hund, In June the germ
could still be determined in a patient with furunculosis., Table 1 pre-
sents a general ricture of the individual cuses and of the isolated
straing, It muybe seen which biochemical reactions characterize the
epidemic yruthogen. The lysotyre showed, with the RTD, the lysis form
81, The resistance to antibiotics did not increuse during the period of
cbeervation (8 months),
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Tuble 1
General picture of Sturh. aureus-Infection
. Biochem, Anti- lysis
Test biogram form
; v (RTD)
. . y mww oo
: TR
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" E.& B 32 2%g = 5
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9325 Fegd t
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svidence for . -« o8
Patient Diagnosis St. aurrus Tyre of Materials
Ist, later
H.X, Boneosteomyelitis 24,3 2.4 +++~QRRERZ3e 81
bhols ‘
2k, 5 wound smear
29.5
4,6
6.6
B.¥, Decubitalabscess 26,3 - abcess smear Z
0,Be Decuditalabscess 26.3 4.4 abcess smear
B.B,"Pussy® meninzitis 30,3 31.3
died 17,6.1963 2.4 wound smear
\‘\‘ “.
\ 7.
16,5 liquid
1?.2- wound smear s
? liquid ;
|
. !
17.6 meninges smear i ‘|
| S
H.G, Facial boil b 5.4  Dboil smear |
\/ <
7.1, Voundsuppuration 4.4 wound smear ¥ 83
M5, Tarunculosis bt 5.4  boil smear ; e 8 |
0.Bo. Furunculosis 11,6 boil smear v Lw A AR A J \1'
Explanation of sysbols: GVsyellow violet Rt resistant
Bsaensitive eswaakly sensitive
2A,
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Patients B.B, and M.S. XE.b. a 13 year old girl was admitted into
the cliaic 2 February with sinusitic, The liquid remuined sterile, but
the smears during the frontal sinus operation on 4 Harch showed some
hemolytic streptococei, During an oyeration on 14 March and two days
later the puss again contained only hemolytic strertococei. Only on the
31 March 414 massive quantities of Staphylococci apreur in would smears
and in fluid., In all instances it involved ths epidermic strain, &X,.B,
died or 17 June. During autorsy a meninges smear also showed the spidexmit:
rathogen,

Patient M.S., a 25 year old man, arrived at the ward on 1 March
with a furunculosis, An operation was performed on his right arm on
25 March, and on 1 April more symptoms appeared in his leg., On 5 April
a boil appeared on his temple, The stuphylococci from aIl boils cor-
resyponded to the epidemic germ.

Nose~and Throat-smears of the ratients

During the first investigution 9-15 Stuph. aureus-carriers of the
epidemic germ became evideni, Of the six ratients with the germ in the
smear we also found the germ in nose and throut smears, Patient B.W, had
been releused already., In F,L, the germ wus demonstrated in the nose
culture, but a different germ wus found in wound smears. Wuring the
second and third series of triuls the number of "germ"-carriers de-
creased (Table 2), None of the carriers of the epidemic germ were in-
fected with thia strain, .

QLable 2

Nose and Throat specimens of the ratients

Date ¢ of patients # of Sturh., aureus-carriers # of epidemic
gera-carriers

8 April 29 15 , .9 ﬁ‘

27 June 31 18 ' T

3 September 34 18 ) 1

Nose~and throat-gwabs of the warde-personnal.

On 8 April the epidemic germ was found in o ward helper, a secondi smear
cn this person on 7 June was negative, Later it was found in a nurse, Since
she was originally negative, she probably contracted the gera on the ward,

In further nose specimens on 28 Ausust and 12 November and in other smears
the epidemic-gers was alvays rresent,
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¥ Of all ward personnel about 50p» were Starh sureus—carriers in all

: three investigations, Only one smeur was tuken from the operating-rooam

3 rersonnel, Five of six persons were Staph, aureus carriers; none wers car=
' riers of the epideamic strain, -

Smears of bed materials

Saeurs were made of every bed, esreciully pillows and upper bed
material bsing the sweep-plate tochnique of slowers and Wallace (1955).
* The samples.were placed on selective ugar contuining 7.5% ¥aCl,

-
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! Tuble 3
Sxears of ded Haterials
Evidence
§ of $ of ¢ of beds with of spidexic germ
Date Rooms Beds reference with
| Staph, aureus rooas beds
25 May 7 30 15 5 8
22 June 7 32 19 1 1
z“ Au‘. 7 31 11 - -

From table 3 it may be secn thut the germ was found on 8 on 30 beds
during the first trial. Subsequently, after 4 weeks, only 1 bed contained
the germ, Eight wesln later it was ubsent completely.

0f the seven patients who had the ejidemic strain during the infection,
tvo were still in the ward at the time of the first trial, <“he pathogen.
was found in both their beds, luring the second trial only one of those
patients remained on the ward and no epidemic germ was found,

Alr investigations .

were performed with the slit sampler of Hosel and Steininger, This
was done on the ward as well us in the operating room from 29 April - .
* 19 September. 61 strains of Staphylococci were isolated from blood-agar
Plates, and in no case did they correspond to the epidemic germ, Of the
61 strains, 30 had the lysis form 3A ., This was aprarently a germ
present in the hospital. This strain did not cause any illnesses., during
the second trial this germ was compietely absent,

Discussion of the Ldesults

The investigutions describo:d sivlded the answer as %0 the source of
the staphylocueci of this infeciion,

On surgical wards, the in’cctions urising in the operation rooms play
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an important role. As sources jersonnel with skin irritations (3lowers

et ul 1955, McDonald and Timbury, 1957) sust be considered, healthy

persons as Staph, carriers (Vev-nish und Miles 1939; Sompolinsky 1957;
Luutermann and Gruen 1958; Penitett 1956) as well as the air in the operating
room (Blowers 1955, Shooter 19y5). We thought we could differentiate

these possibilities since the ;erms causing the epidemic was not to be

found in rersonnel or in the air of the orerating room, Also in wound in-
fections did not pay a role. Fulient B,W, was never in the operating

room and still contructed a decubitul abeess,

The germ with lysis form ¢1 was found in nose- und throat cultures
in the personnel of the ward ani futicnts, as well as bed material samples,

The germ was found in & helier, but was later not found ugain., 4lso
a nurse was positive at about 6 weeks after trials started, but she was
negative at the time of the e¢pidemic, <herefore she cannot be a source
of the eridemic germ. This nursc was a carrier., She was only trans-
ferred (6 Mo.) from the ward after the beginning of the epidemic, Bven
Williams (1955) observed in several cases that epidemic terminate even
though's carriers of the germ were still on the ward.

1t was of interest that sevcriul jatients who had the ppidemic germ in
thoir smears also curried some in their nuses and taroats. This observation
has been reported previously, williams (ly63) reviewed them and added his
own results, He noticed that in a postoperativ: sresis in Staph, carriers
the organism appeurs more frequ:ntly in tue noce than in patients that
have no Staph. aureus in the nose or throut area, Carriers with the epidemic
strain had un even higher rate of sepsis, In William's report only one
case had no clear connection b+twe:en the germs of the nose and those of
the infected wound,

The first bed-material anulysis wus only started two months after the
outbreak of the epidemic, but even then the gerus were preseat in large
numbers, This lead to an importunt example. Thut, since the Staph. out=
break, it is justified that the same hygenic jrocedures be carried out in
a surgical ward as in an infectious ward, Also bed maierials must be
"disinfected" after release of patients (Greun 1962b),

This epidemic was probably sturted by the Zerm syreading from one
patient, Patient M.S., for exumple, was udmitted with a furunculosis,
In typing of the struins we only hud "furunculi" of legs and of the temple
available, But it may be assumed that Starh, of form 81 would have been
rresent in other boils also,

Hegeman et al (1961) put forth the view that most infections on a
surgical division arose from ill jatients with infectious centers, Those
germs can subsequently ento into i would cuused by the operation, W%il
liams (1963) claimed that patients became infected on a surgical ward not
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so much from personnel but rather from other ratients. The actual patho~-
genicity of Staph. is therefore moure iumportunt thun merely knowing the
frequency ¢f appeurunce and its .ntibiotic resistance, It is important

" to isolate ratients with puss centers, w“illiams claigs (1962) that the

rate of sepsis can be halved if un isoluation rolicy controls the Staphylo-
coccus on thr ward. In generul the ianfections in surgery may be drastically
reduced in tasic procedures for sufety are thoroughly carried out (Aschene
brenner and Caselitz 1958; Gruen 1ly624).

, Williams (1959) summarized the phuge-type of the known epidemics,
It became aprarent that only about 6 types arc responsible for hospital
eridemics, A srecial signific.nce becomes urjurant for type 80/81 (86/
81 complex) (Nahmias et al., lYol), which appeared in women's clinics as
well as on surgical wards, The yresent ejidemic was caused by a germ
vhat was lysed only by phuge 81 (1000 £ RTD: Lysis form 52/81) Of seven
patients 5 received abcesses or "furunculi", Bynoe st al (1956) already
rointed out that Staphylococci of lysis form &l wers frequently found
in abcesses or boils, Bynoe et al first described phage 81,

We are unaware of another eridemic caused by & germ of lysis type
81, Hahmias et gl (1961) found in Atlanta that atrain of lysis form 81
seldom had a relation to illness, For this reason it was especially im=-
portant to demonstrate that the germ of lysis form 81 was involved here,
Further observations will huve to tell whether this is as impor.ant for
opidemice as Willium's (1959) zerms,

Sunmary

~ A sturhylococcus eridemic which concerned seven patients is described,
which occurred at a surgical wurd, A Staph, aureus with the lysis form 81
(RTD) wus discovered to be the source of the epidemic, The epidemic had
been started, almost cortainly, by a pautient who came to the ward with a
furunculosis,
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