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Abstract

Three cases with S. suis bacteremia and meningitis were reported. The first case was a 23-
year-old butcher who was a regular drinker of alcohol for two years and developed streptococcal
toxic-shock syndrome. The organism was transmitted to him through a minor cut in his right arm.
The second cases was a 49-year-old female laborer who had been consuming locally produced
alcohol for 20 years and developed fever and meningitis. Unfortunately, she succumbed in seven
days despite intensive supportive and cefotaxime treatments. The third case was a 45-year-old
regular alcoholic drinker and car painter who was seen at a private hospital due to contusion at his
left lateral chest wall. However, fever and confusion due to meningitis was detected upon admis-
sion. Irreversible deafness developed within 48 hours of ceftriaxone therapy for meningitis. He
finally recovered with deafness. S. suis was isolated from blood and cerebrospinal fluid cultures
in all three cases though initially reported to be viridans group of streptococci.

Toxic-shock syndrome (TSS) is a well
established clinical entity caused by Staphylococcus
aureus and has been reported in Thailand(1). The
dramatic clinical features are created by elaboration
of S. aureus, an exotoxin of the toxic-shock syn-
drome namely TSST-1 which behaves like a super-
antigen(z). Recently, there has been a resurgence
of highly virulent strains of Streptococcus pyogenes
associated with an increased invasiveness in soft

tissue infections(3) and clinically manifested like
TSS(4). Unlike TSS due to S. aureus, in which the
site of infection may be elusive, streptococcal TSS
is mostly associated with rapidly progressive soft
tissue infection. Hence the name "flesh-eating bac-
teria” was used to describe the ultimate effect. At
least three cases as such were presented at an aca-
demic meeting in Siriraj Hospital, Thailand in 1995
but none of them was published in a journal.
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Infection due to Smégtococcus suis com-
monly manifests as meningitis ), arthritis and endo-
carditis(®>7) in humans. A clinical case was first
recognized in 1968, and up to 1989 a total of 108
cases were reported worldwide(®). In Thailand so
far, only six cases have been reported from Rama-
thibodi Hospital(9’10). The disease is contracted in
many cases by occupational exposure to pigs or raw
pork. Prominent clinical features are fever, perma-
nent deafness within the first seven days of meningi-
tis and subsequent ataxia that developed in nearly
S0 per cent of cases. Overwhelming septicemia is
rare and we were unable to find a case report of
TSS due to the organism in the world literature.
Recently, three cases of S. suis meningitis were
encountered by the authors and TSS was presented
in one of these cases. Hence, we wish to report
these cases and summarize the clinical features of
all reported cases infected with S. suis in Thailand.
Data of the first case with TSS was elaborated in
more detail.

PATIENTS
A 23-year-old butcher was admitted to the
hospital because of spiking fever and hypotension
for one day. He had been healthy until five days
earlier, when he accidentally made minor cuts in
his right arm and hand while he was slicing pork
for marketing. The wound was not treated since this
occurred frequently during meat slicing and healed
spontaneously. Three days later, he developed fever,
malaise, watery diarrhea and hemorrhagic blebs
developed on the cut wounds. One day before
admission he was nauseated, vomited, was unable to
walk and was taken to the emergency room. He had
drunk approximately 50 mL of Thai whisky every-
day for the last two years. On examination, tem-
perature was 36.0°C, pulse was 110, and respira-
tions were 42, blood pressure was 90/70 mmHg. He
appeared lethargic and slightly icteric. The extre-
mities were cold and moist. Hemorrhagic blebs
were seen at right arm and thumb and petechiae on
extremities. Septic shock due to N. meningitidis,
P. aeruginosa or Streptococcus pyogenes was diag-
and 12 g of piperacillin and 600 mg of ami-
kacin were initiated on the first day. Fluid loading
was employed to resuscitate until central venous
pressure was raised from 3 to 12 cm H,O. However,
he was still oliguric, dyspneic with peripheral cya-
nosis while on oxygen mask, had severe metabolic
acidosis and hyperkalemia and developed into
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coma. He was transferred to the intensive care unit
(ICU) for respiratory and circulatory supports on
the following day. On entry to ICU, radiographs of
the chest revealed diffuse bilateral haziness in lower
lung fields compatible with adult respiratory distress
syndrome. Bradycardia suddenly developed and
electrocardiogram showed junctional rhythm at the
rate of SO per minute. He was intubated and con-
nected to a ventilator with positive-end expiratory
pressure. Swan-Ganz catheter was inserted to moni-
tor fluid balance. Lumbar puncture was performed
and revealed clear cerebrospinal fluid with a few
leukocytes. Fresh frozen plasma and platelets were
transfused to correct clotting defect due to dissemi-
nated intravascular clotting. Accordingly, he gra-
dually recovered over the next five days. Exami-
nation of bloody fluid aspirated from the bleb
showed only neutrophils and was negative upon
bacterial culture. To our surprise, three specimens
of blood and one cerebrospinal fluid (CSF) speci-
men cultures were positive for a viridans group of
streptococcus. It was later identified to be Strepto-
coccus suis type 2. He was finally given penicillin
G sodium and recovered uneventfully. Determina-
tion of anti-streptolysin O in paired sera were nega-
tive for recent group A streptococcal infection.
Details of hematologic and blood chemical values
are shown in Table 1.

The second cases was a 49-year-old female
laborer who developed spiking fever, nausea, vomit-
ing for three days, confusion and semicoma for
nine hours before admission. She had consumed
locally produced alcohol for 20 years. No under-
lying disease was obtained from her relatives. Phy-
sical examination showed a hypersthenic build and
tremor of the hand. No signs of chronic liver disease
or abnormal signs of the nervous system could be
found with the exception of agitation, stiffneck and
semicoma. Meningitis was diagnosed and lumber
puncture disclosed turbid fluid in which 10,000
leukocytes per mm® were found and 90 per cent
of them were neutrophils. Gram-stain of CSF
showed gram-positive cocci and pneumococcal
meningitis was concluded clinically. However, cefo-
taxime was added to penicillin therapy in the light
that alcoholism also predisposes to gram-negative
bacterial infection and definite laboratory report was
pending. Unfortunately, she developed convulsion,
azotemia, ventricular tachycardia and finally septic
shock which was not responsive to supportive
treatment. She died seven days after hospitaliza-
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Table 1. Hematologic and blood chemical values of the first case by days of hespitalization.
Variables Day 1 Day 5 Day 14
Hematocrit (%) 544 35 33.9
White cell count (per mm3) 47300 - 10000
Platelet count (per mm3) 25000 45000 820000
Partial thromboplastin time (second) 80 30.2 294
Prothrombin time (second) 27 147 113
Creatinine (mg/dl) 6.3 1.3 0.9
Creatine phosphokinase (U/litre) 339 1314 -
Creatine phosphokinase MB (U/litre) 67 67 -
Lactate dehydrogenase (U/litre) 1316 1564 -
Aspartate aminotransferase (U/litre) 180 168 25
Total bilirubin (mg/dl) 2.8 - -
ASOQ titer (Todd unit) 200 - 200

tion. Her hearing ability could not be evaluated
during hospitalization. Blood and CSF cultures were
positive for a viridans group of streptococcus
which was later identified to be S. suis.

The third case was a 45-year-old regular
alchohol drinker and car painter who was seen at a
private hospital with contusion at his left lateral
chest wall after he fell on slippery ground. How-
ever, fever and confusion had developed two and
one day respectively prior to the accidental event.
Stiffneck was detected on physical examination and
lumbar puncture was immediately performed. It
showed serosanguinous fluid with 1,000 leukocytes
per mm®. Gram-stain of CSF revealed gram-posi-
tive cocci and ceftriaxone was administered intra-
venously. Viridans streptococcus was initially iso-
lated from blood and CSF cultures and was finally
identified to be S. suis. Deafness developed on day
one and was complete within two days. Fever sub-
sided in day five of admission and he gradually
recovered and was able to return home with irre-
versible deafness.

DISCUSSION

Clinical signs of severity of the first re-
ported case fulfilled those criteria to be diagnosed
as streptococcal TSSUD) but S. suis was isolated
instead of S. pyogenes. His occupation rendered
him accidentally acquired S. suis through a cut
wound in his forearm during slicing pork meat. In
fact, the suspected causative bacteria was initially
Streptococcus pyogenes though history of cut
wound and close contact with pork had been eli-
cited at the beginning. TSS associated with S. suis

infection in our case clinically differed from other
cases of streptococcal TSS by lack of its relatedness-
to prior deep tissue invasiveness. The virulence of
the organism was not fully elucidated in our study
but was reported to be associated with the presence
of muramidase-released protein and an extracel-
lular factor(12) which were detectable by double
antibody sandwich enzyme-linked immunosorbent
assays using specific monoclonal antibodies(13). A
hemolysin so called "suilysin" was shown to be
another important factor to produce detrimental
effects of an S. suis type 2 infection in mice(14). In
animal models, prior inoculation with porcine repro-
ductive and respiratory syndrome virus definitely
predisposed piglets to S. suis meningitis(IS). All
these factors need further study to evaluate their
contributions for manifestation of S. suis associated
TSS. Recently, three cases of toxic shock-like syn-
drome due to a novel pyrogenic toxin-producing
Streptococcus a%alactiae (streptococcus group B)
were reported(10), It is probable that toxic sub-
stances produced by various groups of streptococci
may vary in their physical properties and molecular
structures but may react like superantigen("’) with
host defense in a similar way to produce the TSS.
Whether host factors such as HLA Class II antigen
type(”’lg) and specific VB regions on lympho-
cyte(1 ) which predispose to severe group A
streptococcal infection, may play a role in S. suis
associated TSS, are yet to be proven. Nevertheless,
chronic heavy alcohol drinking was uniformly
obtained from all three cases. Thus, its contribution
to rapid development and severity of infection can
hardly be denied.



66 A. LEELARASAMEE et al.

Though at least six cases of meningitis
due to S. suis were previously reported in Thai-
1and(%:10), we belicve many isolates from blood
and especially CSF culture, were incompletely iden-
tified and accordingly, reported to be viridans
streptococci. At Siriraj Hospital during 1994-1995,
viridans streptococci but none of S. suis, were iso-
lated from eight cases of meningitis. When the
patients' records were reviewed, two cases deve-
loped deafness in the early course of meningitis
which is compatible with clinical manifestation of
S. suis meningitis. Though treatment and outcome
would not be changed if proper identification and
report of S. suis are emphasized, we will miss the
opportunity to study the magnitude of the problem
and its natural history of illness. In addition, the
cumulative case reports are less than actual num-
bers and thus evidence of the infection is inade-
quate to firmly remind those workers who come
regularly in close contact with pigs or pork to take
preventive measures. We must admit that the
behavior risk of acquiring the disease, is prevalent
among ordinary people and as in the first case,
proper care of minor cut wounds is neglected or
easily forgotten by ordinary people. This route of
transmission could also happen to anyone who
works in a kitchen or goes to buy and select meat
from the supermarket. The report should remind
general practitioners to educate their patients and
warn them not to contract the disease through this
route. The report will continuously remind people
to take good care of superficial or cut wounds
though most of them are fortunately healed without
harm.

Most cases with S. suis infection survived
despite the stormy clinical course as found in the
Thai series (see Table 2). However, one case was
also reported which succumbed to superimposed
bacterial infection(20) rather than S. suis infection.
Qur first case with TSS survived without apparent
morbidity including sensori-neural deafness. Hear-
ing ability in another case could not be evaluated
due to coma and critical condition. In the third
case, deafness rapidly developed and was irre-
versible. Cochlear sepsis was proven in animal
models to be primarily responsible for hearing loss
rather than the eight the cranial nerve involvement
by meningeal sepsis. The mechanism sheds light
on possible prevention of deafness in S. suis menin-
gitis if prompt treatment with penicillin is initiated
as happened in our first case. Fortunately, most
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Table 2. Summary of clinical data of cases with
Streptococcus suis infection in Thailand.

Total cases 9
Age (mean + S.D.) 478 + 143

- range 23-73
Male:female 6:3
Close contact with pig or pork product 4 (44%)

- butcher 2 (22%)
Habitual drinking of alcohol 2(22%)
Mean duration of illness (day) 4
prior to admission

- range 1-14
Stiffneck 9 (100%)
Deafness (permanent) T (17%)
Third cranial nerve palsy 2 (22%)
Septic arthritis 2(22%)
Hemorrhagic blebs and purpura 2 (22%)
Septic shock 2 (22%)
Gram-positive cocci in CSF 6 (66%)
Isolation of S. suis from culture of

- blood 8 (88%)

- cerebrospinal fluid 8 (88%)
Initial microbiological report as viridans 3(33%)

group of streptococci
Recovery 8 (88%)

isolates were susceptible to penicillin with the ex-
ception of one isolate(9). Rapid diagnosis of the
etiology must heavily rely on gram-stain of CSF
since this diagnostic method was 66 per cent effec-
tive in a Thai series. If gram-positive cocci in the
chain was seen in CSF obtained from an alcoholic
with meningitis, one must include S. suis as a
likely pathogen and penicillin has to be admi-
nistered immediately before cochlear sepsis takes
place.

In the era where direct contact with raw
meat such as cow or monkey could lead to mad
cow disease and Ebola hemorrhagic fever, this
report adds another serious disease to the list and
emphasizes proper care of a wound once contami-
nated with raw pork. This emerging infection can
be serious or fatal and streptococcus group B and S.
suis are added to the list of streptococci which can
cause TSS. We confirm a previous report(g’lo) that
the infection is not uncommon and believed to be
under-recognized since identification of S. suis is
perhaps not feasible in most microbiological labo-
ratories. We need to improve our laboratories by
having a training program to further identify those
viridans streptococcus isolated from blood and
CSF in order to help us correctly estimate its fre-
quency and morbidity in Thailand.
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SUMMARY

Three cases with S.suis bacteremia and
meningitis were reported. The first case was a 23-
year-old butcher who was a regular drinker of alco-
hol for two years and developed streptococcal toxic-
shock syndrome. The organism was transmitted to
him through a minor cut in his right arm. The
second case was a 49-year-old female laborer who
had consumed locally produced alcohol for 20
years and developed fever and meningitis. Unfor-
tunately, she succumbed in seven days despite in-
tensive supportive and cefotaxime treatments. The
third case was a 45-year-old regular alcoholic
drinker and car painter who was seen at a private
hospital due to contusion at his left lateral chest
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wall. However, fever and confusion due to menin-
gitis was detected upon admission. Irreversible
deafness developed within 48 hours of ceftriaxone
therapy for meningitis. He finally recovered with
deafness. S. suis was isolated from blood and cere-
brospinal fluid cultures in all three cases though
initially reported to be viridans group of strepto-
coccl. All isolates of S. suis were sensitive to peni-
cillin. It was concluded that S. suis must be consi-
dered when a viridan streptococcus is isolated from
cerebrospinal fluid in which pre-existing valvular
heart disease can not be demonstrated. Meningitis
with early onset of deafness is another feature that
clinically leads to the. diagnosis.

(Received for publication on September 26, 1996)
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