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A Salmonella Agona Outbreak in a Pediatric Hospital in the
City of Rio de Janeiro, Brazil
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Six Salmonella Agona strains from an outbreak of 15 days duration which occurred in a public
hospital in Rio de Janeiro, Brazil, were analyzed. The outbreak involved six infants (mean age, 24
days; mean body weight, 1612 g), all of them with severe clinical signs and symptoms. Two of them
had surgical implications, two were preterm and two had respiratory distress at birth.

The Salmonella strains were resistant to nine antimicrobial agents (ampicillin, cephalofin,
ceftriaxone, gentamicin, amykacin, trimethoprim-sulfamethoxazole, chloramphenicol, and tetracyeling.

Analysis of the plasmid pattern of the wild strains and of the transconjugants confirmed that

these were identical strains.
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Hospital infections represent a serious medi-
cal problem, espectally when they attack very
young individuals such as newborns and infants
up to six months of age (Erikson 1983, Jarvis
1987).

Infants hospitalized in nconatal intensive care
units or on surgical wards arc the most vulner-
able to infection because of a series of predis-
posing factors such as the intervention of
broadspectrum antibiotics and the use of invasive
procedures such as catheterization and intubation
(Jarvis 1987),

Among the Gram-negative bacteria most com-
monly involved in hospital infections in this age
range are members of the family Ente-
robacteriaceae and of the genus Pseudomonas
(Lconard et al. 1990). Since the participation of
Suimonella 1s more rarely reported in the litera-
ture, 1 the present study we analyzed an out-
brcak of §. Agona infection of short duration
which occurred in a public pediatric hospital in
the city of Rio de Janeiro, RJ.

MATERIALS AND METHODS

Hospital and population description — The
strains were 1solated from six infants admitted
to a public maternity-pediatric hospital (Fernan-
des Figueira Institute (IFF), FIOCRUZ, Brazil-
tan Mimistry of Health). Four of these infants
were 1n the Neonatal Intensive Care Unit, one

was on the Pediatric Surgery ward, and the other
on the Pediatric Ward (Table I).
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Bacteriological methods — The strains were
obtained from stools and blood cultures.

The pathogen was isclated and identified by
the method of Ewing (1972) and serological char-
acterization followed the methods of Kauffmann
(1954), and of Costa and Hofer,(1972). Serovar
nomenclature 1s that of Le ‘Minor (1988).

Specimens were analyzed for susceptibility
to antiumicrobials by disk diffusion on solid me-
dium as recommended by National Committee
tor Clinical Laboratory Standards (NCCLS 1984).
The discs (Cecon) were used at the following
concentrations: ampicillin (Ap) — 10mecg;
cephalotin (Cf) — 30 mcg; cefoxitin (Cx) — 30
mcg; cefrraxone (Cro) — 30 mcg; cefotaxime
(Cft) — 30 mecg; pefloxacin (Pe) — 5 mecg;
gentamicin (Ge) — 10 meg; amykacin (Am) — 30
meg; tnmethoprim/sulfametoxazole (TSx) — 1.25/
23.75 mceg; chloramphenicol (Cl) — 30 mecg:
tetracychn (Te) — 30 mcg; nalidixic acid (NA)
— 30 mcg.

Determination of the presence of R factors —
Cultures of S. Agona and of the receptor strains
Lscherichia coli K12 F~, Lac™ and Nal* (origi-
nally from the Biophysics Institute, Federal
Untversity of Rio de Janciro) were incubated at
the 1:10 inoculum proportion at 37 °C for 18 hr.
Transconjugants were plated onto Agar McCon-
key, with the antimicrobial drugs added indi-
vidually at the following concentrations: ampi-
cillin, 10 mcg/ml —~ gentamicin — 10 mcg/ml;
ceftriaxone — 16 meg/ml. All plates contained
nalidixic acid at the concentration of 30 mcg/
ml.

The growth of lactose-positive colonies
(transconjugants) indicated the transfer of resis-
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tance markers. This result was confirmed by an
antibiogram of the transconjugants, considering
the original pattern of the corresponding donor
colony.

Plasmid DNA characterization — Plasmid
DNA was extracted from the wild strains by the
method of Birnboim and Doly (1979), modified
by Sambrook et al. (1989). Electrophoresis on
0.8% agarose was at 40 V for 2 hr and 30 min
in a 7.5-cm long cuvette in Tris-borate buffer.
The plasmid DNAs of the E. coli strains R861
and V517 were included as molecular weight
standards (Macnna et al. 1978, Threlfall et al.
1986).

DNA was also extracted from the trans-
conjigants in order to determine the conjugant
plasmids.

'These experiments were repeated three times,
and for the determination of the plasmid mo-
lecular weight we considered the average of the
three electrophoretic runs.

RESULTS

The outbreak of S. Agona in the hospital
arcas was first recognized from a coproculture
of patient 1 {RPS) who had been admitted on
the preceding day (13 October) with signs and
symptoms of bronchiolitis and diarrhea. In the
remaining patients, Sa/lmonella was detected, on
average, after three days of hospitalization by
bacteriologic analysis (fecal or blood cultures).
The last specimen was collected on 29 October.

Table I lists the relevant characteristics ob-
served in the hospitalized infants who later on
acquired S. Agona infection. Patient age ranged
from five to 50 days (mean, 24 days) and birth
weight ranged from 920 to 2380 g (mean, 1612
g). The major cause of hospitalization was a
severe clinical picture for all patients: two of
them (patients 2 and 4) had immediate surgical
implication, two (patients 3 and 5) were preterm,
low body weight infants with perinatal respira-
tory distress who were submitted to early anti-
microbial treatment. The sixth child had
ostcomyelitis and was submitted to invasive
procedures associated with the use of antimicro-
bial agents. Four of the six infants developed
septicemia due to 5. Agona, and one of them
(patient 2} died on the seventh day of life.

Analysis of the isolated strains (Table II) for
susceptibility to the twelve antimicrobial agents
used showed that five strains were resistant to
nine drugs, differing from the strains from pa-
tient 2 by the absence of resistance to tetracyclin.

All strains transferred the resistance markers
of ampicillin, gentamicin and ceftriaxone, with
contransfer of cephalotin and tetracycline mark-
ers also occurring in strains nos. 1, 3, 4, 5 and
6 and of the cephalotin and chloramphenicol
markers in strain no, 2,

Analysis of plasmid pattern (Fig. 1, Table
[IT) revealed plasmid bands with molecular
weights of 65, 5.8, 5.0, 3.8, 3.5, 3.3, 3.1, 3.0,
2.2,2.0,19, 1.7 MDa.

TABLE 1

(eneral clinico-pathological data on six patients with salmonellosis (Salmonella Agona)

Patient ( dﬁag;s) Sex li:g a%i‘:f;;i Ward Septiceaemia
1 — RPS 50 M — Diarrhea, bronchiolitis PW —
2 — DSV 7 M 1900 Pulmonary and renal agenesis, cardiopathy PSW +
3 — NLS 5 F 1130 Prematurity, respiratory distress NICU +
4 — PFS 40 M 2360 Pulmonary adenomatoid lesion NICU/PSW —
5 — MBS 19 F 020 Perinatal anoxia NICU +
6 — CBM 24 M 1730 Osteomyelitis NICU +

BW: birth weight: PW: pediatric ward; PSW: pediatric surgery ward ; NICU: neonatal intensive care unit

TABLE II

Antimicrobial resistance patterns and R factor of Salmonella Agona strains isolated from
hospitalized children

Markers
No. of sirain Resistance patterns Transferred Cotransferred
1,3,4,5,6 Ap, Cf, Cft, Cro, Ge, Am, CI, TSx, Te Ap, Ge, Cro Cf, Te
2 Ap, Cf, Cft, Cro, Ge, Am, CI, TSx Ap, Ge, Cro Cf, CI
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TABLL I

Plasmid DNA pattems of Safmonella Agona isolates and respective transconugants

NoL ub strains

Plasmid DNA patterns

(M1)i)
I, 3.4.5.6 S 58 50 38 0 3.5 3.3 3.1 3.0 2.2 2.0 1.9 1.7
J 65 58 5. 38 3.5 1.3 3.1 3.0 2.0 1.9 1.7
Transconjurants 65 5.8 5.0 - 3.1 3.0 - 1.9 1.7
(1,2, 3, 4,5 63
DISCUSSION
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Fig. 2: plasmid DNA pattern from transconjugant strains of
Escherichia coli. Lane 1: V817, Lanes 2-7- (strains | 2, 7

4. 6).

The plasmid pattern of the transconjugants
(Fig. 2) revealed the transfer of scven plasmids
including one of high molecular weight (653
MDa).

The IFF 15 a public maternity-pediatric hos-
pital with 120 beds, of which half arc destined
to the care of children with severe infectious or
nonmfectious conditions,

In routine surveys carried out at the hospital
tor the control and prevention of hospital infee-
tion, the following microorganisms are usually
detected: Kiehsiella pneumontae, Staphviococ-
cus aurens, and Pscudomonas aeruginosa. These
data tully agree with those obtained i other
mnvestigations (Jarvis 1987, Abrahamsen et al,
1989, Leonard et al. 1990, Hambrcus ¢t al. 1991),

The outbreak discussed here is the first re-
port of an infection provoked by S Agona in
this hospital. Indeed, this serovar occupies an
outstanding position in Brazil in the enteric and/
or systenuc processes affecting hospitalized chil-
dren and children treated at outpatient clinics
(Pessoa et al, 1978, 1980, Schwantes ot al, 1983,
Solart ¢t al. 1986, Leal et al. 198%).

This 5. Agona outbrecak probably resuited
from the high vulnerability of the infants due to
their exceptionally severe primary processes
which favored dissemination of the bacterium.
Highs, among the risk factors (Table 1), are age
and low body weight which are intimately asso-
ctated with immunologic immaturity and with
pathologic alterations in fundamental structurcs
such as the pulmonary parenchyma. Conse-
quently, invastve clinical and surgical procedures
are usced i the treatment of these basic discases
(nasogastric and endotracheal tubes, intravascu-
lar catheters and broad-spectrum antibiotics).
These procedures and manocuvres are predis-
posing tactors favouring the implantation and
propagation of a microorganism (Erikson 1883,
Yarvis 1987, Leonard et al. 1990).

From a bacteriological viewpoint, one of the
basic properties enabling a bacterium to become
an nfectious agent in a hospital is clearly its
pattern of antibiotic resistance. In the present
case, the data listed in Table IT show that almost
all the S0 Agona strains were multiresistant,
Supporting this statement, R plasmids, which
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code for resistance and have the ability to trans-
fer it, were detected in all strains.

An unusual feature was the absence of resis-
tance to tetracyclin in strain no. 2, perhaps as
the result of loss of the plasmid coding for this
marker, or indicating that this bacterial strain
represents another clone.

Analysis of plasmid pattern (Figs 1, 2, Table
III) confirmed the identify of the strains, except
for the strain from patient 2 which did not have
the 2.2 MDa band. We emphasize the absence
of the plasmid of 2.2 MDa molecular weight 1n
strain 2 (Fig. 1). Later studies will be under-
taken to confirm whether this may be the plas-
mid coding for resistance to tetracyciin,

The present study indicates S. Agona to be
an important nosocomial pathogen in children
with severe primary disease: microbiological
identification and characterization remain an im-
portant epidemiological tool.
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