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Group A streptococcal toxic shock syndrome developing in
the third trimester of pregnancy

Nancy F. Crum!, Helen M. Chun!, Thomas G. Gaylord? and Braden R. Hale!

'Internal Medicine Department, Infectious Diseases Division and
*Obstetrics and Gynecology Department, Naval Medical Center San Diego, San Diego, CA 92134

Background: Group A streptococcal (GAS) toxic shock syndrome (TSS) is an uncommon, but life-threatening
infection during pregnancy and should be considered in rapid onset of shock. Most cases described in the literature
have occurred in the puerperium. We report a case of GAS TSS occurring during the third trimester of pregnancy
in a previously healthy woman.

Case: A 3|-year-old female, who was 34 weeks pregnant, presented with fevers and a prodromal ‘flu-like’
illness. She rapidly developed shock and multiorgan failure. Blood cultures revealed GAS bacteremia and the
patient met criteria for streptococcal TSS. Despite her eventual recovery, her infant died on postpartumday |5 asa
consequence of the mother’s TSS.

Conclusions: This case is unusual in that there were no identifiable initiating events or source of the streptococcal
infection, and the TSS developed during pregnancy rather than after delivery. Early recognition of GAS infections is
important given the rapid onset and high morbidity and mortality associated with these infections. This is the first
reported case utilizing intravenous immunoglobulin for GAS TSS in the puerperium.
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Puerperal group A streptococcal (GAS) infections
were well known prior to the 20" century and
referred to as ‘childbed fever’. The relatively
high prevalence of these infections in obstetric
teaching institutions was the basis for the landmark
epidemiologic investigation by Ignaz Semmelweis
advocating handwashing within hospitals, a prac-
tice that dramatically decreased the occurrence of
these infections"?. Although both invasive and
pregnancy-associated GAS infections were un-
common during most of the 20" century, over the
past two decades an increasing number of these
infections have been described®. This trend may
be related to the increasing prevalence of strains
with specific M-proteins (M-1 and M-3). Despite

antibiotics and supportive therapy, the mortality of
toxic shock syndrome (TSS) due to GAS remains
high (30%)’. We present a case of GAS TSS in a
pregnant woman in her third trimester of preg-
nancy, which resulted in the infant’s death.

CASE REPORT

A 31-year-old woman, gravida 2, para 0-0-1-0,
who was 34 weeks pregnant, presented to her
obstetrician with an 18-hour history of fevers,
chills, and suprapubic and lower back pain. She
reported no notable medical problems except for a
5-day history of upper respiratory symptoms and
myalgias. Her pregnancy was uneventful prior to
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these symptoms. On presentation, she was ill-
appearing with a temperature of 38.6°C, pulse
of 127 beats/minute and blood pressure of
104/64 mmHg. Physical findings included diftuse
lower abdominal pain with mild rebound tender-
ness and uterine tenderness. The cervix was dilated
1 cm with no effacement, no evidence of ruptured
membranes and no discharge. The skin and
mucosal surfaces were unremarkable and without
abrasions; there was no rash. Her chest and throat
exams were unrevealing. The patient was sus-
pected of having chorioamnionitis and was admit-
ted to the labor and delivery unit. On admission,
blood cultures, vaginal culture, urinalysis, and
urine culture were performed before the initiation
of antibiotics. Laboratory values on admission
included a white blood cell count of 9700/mm?,
hematocrit  of 34%, platelet count of
124 000/mm?, and differential of 93% segmented
neutrophils and 5% band forms. The patient was
empirically treated with gentamicin, clindamycin,
and vancomycin, as she reported a penicillin
allergy. Despite antibiotics and intravenous fluids,
the patient continued to have increasing lower
pain. External fetal
revealed periodic pulse decelerations to 90 beats/

abdominal monitoring
minute. An obstetric ultrasound showed a fetus
with an estimated weight of 2216 g and adequate
fluid. Further decelerations were noted to 60
beats/minute prompting an emergency Cesarean
section. The fetus had Apgar scores of 0/0 and was
pulseless for 20 minutes during the resuscitation.
The infant was admitted to the neonatal intensive
care unit in critical condition on ventilatory and
circulatory support.

Following the Cesarean section, the mother
developed respiratory
intubation. A chest radiograph revealed diffuse

insufficiency requiring
pulmonary infiltrates and bilateral pleural eftusions
consistent with acute respiratory distress syn-
drome. Within 4 hours of the Cesarean section,
bleeding at the wound site was noted as well as
hypotension. The patient was rushed to the
operating room where a hemoperitoneum was
discovered. The patient was noted to have
disseminated intravascular coagulation (DIC) with
a platelet count of 54 000/mm?, fibrinogen of
61 mg/dl, prothrombin time 0f 19.7 seconds, INR
1.9, partial thrombin time 73.9 seconds, and more
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than 20 fibrin split products. During the following
24 hours, the patient required 11 units of packed
red blood cells, 19 units of fresh frozen plasma and
36 wunits of platelets. The patient remained
hypotensive despite fluids and packed RBC
transfusions requiring vasopressor support with
dopamine and phenylephrine.

On hospital day 2, two blood cultures from
admission were positive for GAS, sensitive to
penicillin, clindamycin, erythromycin, and vanco-
mycin. In addition, the placenta was noted to have
abundant Gram-positive cocci in pairs and chains
on histopathology. Tissue culture of the placenta
was positive for GAS. The urinalysis was
unremarkable, and urine and vaginal cultures were
negative. Because the patient remained in septic
shock, intravenous immunoglobulin (IVIG) at
150 mg/kg daily for a 5-day duration and intra-
venous clindamycin and ceftriaxone were admin-
istered for the diagnosis of streptococcal TSS. No
skin or other lesions were noted on repeated
examinations. A throat culture was negative for
GAS. Repeated postoperative exams and ultra-
sound evaluations failed to reveal ongoing pelvic
infection. The infant was empirically treated with
ampicillin and cefotaxime; all cultures from the
infant remained negative.

Also on hospital day 2, the mother continued to
have abdominal distension and was returned to the
operating room where 1 1 of intraperitoneal blood
was evacuated. Further bleeding near the right
fallopian tube was noted, and a right salpingectomy
was performed. The uterus appeared atonic, but
there was no evidence of necrosis or active infec-
tion. The patient remained on ventilatory support,
with a peak end expiratory pressure (PEEP) of 15
and paO; of 70-100%, and vasopressor support.

On day 3, the patient developed oliguric renal
failure requiring continuous veno-venous hemo-
dialysis (CVVHD). In addition, liver dystunction
was noted with an alanine aminotransrase (ALT) of
92 units/l, total bilirubin of 8.2 mg/dl, and direct
bilirubin of 5.4 mg/dl. On hospital day 4, an
exploratory laparotomy was performed revealing a
myometrial hematoma without necrosis. During
this procedure a feeding jejunostomy tube and a
gastric tube were placed for nutritional support.
Due to persistent thrombocytopenia despite reso-
lution of the DIC, ceftriaxone was discontinued on
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hospital day 5. The patient remained in critical
condition over the next week, but no further
major surgical intervention was required.

On day 11, a cholecystomy drain was placed
due to persistent biliary sludging with a total
bilirubin of 19.3 mg/dl. On day 12, the patient
developed a rash, and antibiotics were changed to
cefotaxime and levofloxacin, which she continued
to complete a 14-day course. The patient was
extubated after 19 days of ventilatory support. On
hospital day 25, hemodialysis was discontinued,
and the patient was discharged from the hospital.
Her laboratory values subsequently normalized
with a new baseline creatinine level of 1.4 mg/dL
The patient remains in good health and has
returned to work.

Despite aggressive supportive care, the infant
died on postpartum day 15 with stage III hypoxic
brain damage due to asphyxia at delivery, grade IV
intraventricular hemorrhage, hydrocephalus, and
brainstem herniation. There was no evidence of
infection in the infant.

DISCUSSION

This case emphasizes that clinicians should con-
sider GAS in life-threatening infections occurring
during pregnancy. Our patient’s presentation with
high fevers and chills after a ‘viral-like’ prodrome
is characteristic of GAS infections. GAS pelvic
infections may have a paucity of symptoms or signs
related to the genital tract with non-specific
symptoms or gastrointestinal manifestations
predominating®. Our patient’s fulminant clinical
course demonstrates several features of strepto-
coccal TSS, including the rapid onset of acute
respiratory distress syndrome, septic shock requir-
Ing Vvasopressors,
dysfunction,

oliguric renal failure, liver
and disseminated intravascular
coagulation. The criteria for the diagnosis of
previously

published’. The pathophysiology of streptococcal

streptococcal  TSS  have been
TSS is related to the production of pyrogenic
exotoxins, particularly exotoxin A, an exotoxin
closely related to the Staphylococcus endotoxin
responsible for staphylococcal TSS'. Exotoxin A,
a superantigen, can directly stimulate T-cells to
release massive amounts of inflammatory cytokines

resulting in rapid clinical sequelae.
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The primary site of infection or introduction of
the invasive streptococci is typically the skin,
throat, or vagina. In up to 45% of cases, the primary
site may be unapparent’. In most described cases of
puerperal GAS infections, organisms ascend the
genital canal, and the infection occurs shortly after
completion of the pregnancy. Silver reported two
cases occurring 2—14 days after normal vaginal
deliveries''. Another case occurred after a sponta-
neous abortion, while other cases of GAS infection
have been linked to vaginal or abdominal hyster-
ectomy, Cesarean section, genital tract abscesses,
and intrauterine contraceptive devices'?. Definite
cases of GAS TSS in the intrapartum or puer-
perium reported since 1990 in the English litera-
ture located by a MEDLINE search (using
the terms ‘group A streptococci’, ‘Streptococcus
pyogenes’, ‘shock’, ‘pregnancy’, and ‘puerperal’) are
shown in Table 1''2°. Most GAS puerperal cases
occur sporadically with the patients’ endogenous
flora; however, outbreaks have been reported
due to nosocomial spread and require prompt
isolation and identification of the source of the
infection®*?.

Recently, a case of streptococcal TSS has been
described after vaginal delivery in which GAS was
isolated during routine surveillance cultures
performed to detect group B streptococci (GBS),
suggesting that colonization may be a subsequent
risk factor for invasive disease?. The same authors
also presented a second case of GAS endometritis
occurring in a patient with a positive surveillance
culture. One recent study showed that vaginal or
rectal colonization with GAS during pregnancy is
rare, with a prevalence of 0.03%, suggesting that
screening specifically for GAS is not warranted™.
Studies on the usefulness of treating GAS coloniza-
tion found incidentally during 35- to 37-week
screens in pregnancy are needed’. Our patient
developed invasive disease before surveillance
cultures for GBS were collected; however, vaginal
cultures for streptococci were negative on
admission.

In contrast to puerperal infections that typically
arise from colonization or infection of the genital
tract, most cases of streptococcal TSS in non-
pregnant adults have a primary site of infection in
the soft tissues or skin’. Cases of streptococcal
necrotizing fasciitis of the extremities occurring

INFECTIOUS DISEASES IN OBSTETRICS AND GYNECOLOGY & 211



Crum et al.

Toxic shock during pregnancy

spuey s juejul wnyuedysod

VN PoAIAING skep 4 dN  ON  upAwepuipp/wauadiw| ‘sqems [euiSeA dN skepy AN 0 100T 22HYD
piny PSCINIETS) wnyuedysod

VN paig sinoy 9¢ dN °N dN dh3olUWE ‘poo|g  PIJNPUL YUM YLIq|IRS Aep | € 9¢ 100C i eyueg
sanss Joqe| Jo sinoy 4 wnuedisod

VN P3AIAING dN dN oN dN [eaursad ‘poojg Jaye AuaAlep sdedioy skep 7 T €€ 100T [ WryuIRg
Awoydaioydoo-oduidies uAwepuld [eui8eA wnyuedysod

VN PoAIAING sAep G¢  [e491E|Iq ‘AW0IDBIRISAH oN ‘[eauoiiuad ‘poojg Awojoisidg sAep y a|dnjnw 4N 100T Lluosis
a|ozepluosiaw Jeuiwopqe YoM € wnedisod

VN PoAIAING sfkep | Awojo.ede| Aiojesojdxg OoN /jupiwejuad/uydidwy ‘[eJIAIDD ‘pOO|g I UOIIDSS UBJIBS?D) sAep 7 [ R4 6661 oAUy

AJaAI9p a10)oq

uAwepuld wnlaWopua oom | pardwaire wnyuedysod

VN paig skep ¢ auoN oN  /uiweiuad/ulidwy ‘aun ‘poojg Joqe| jo uonanpu| Aep | 11T 9661 4/ BYUOION
JUSWIAPLIGap Jap|noys uljIoexodNyy SQEMS Jap|Noys wn.edisod

VN paig skep ¢ 131 ‘Awoldaue1sAH oN JWeuoa.lze/ul||ID1udd ‘leuiSeA ‘poolg SAIVSN Jo asn skep }, € 9¢ 5661 L, uemoy

Awoydaioydoo-oduidies uAwepuld awoy e

VN PSAIAINg dN  [eso3e)q ‘Awoda.e3sAH ON  /owixeiopd/ul|iidwy pooig yaqyas Jo AioasiH yuiqjas oy dN 7T €661 91 UBYIEN
Awoydaioydoo-oduidies wnyuedysod

VN  pa@ skep |7 [eloe|iq ‘AwoaudlsdH  ON dN poojg dN Aep | dN 8T €66l LN
a|ozepluosiaw saJnMINs Yam wn.edisod

VN PoAIAING skep 0| agenaln) oN Juiwejuas/uljdiyeN  [el3dWopud ‘poojg Jredau Awojoisidy sAep ¢ 1 ¥l €661 .,S9qeus
Awoydaioydoo-oduidies uAwepuld wnyuedysod

VN PaAIAINg skep | [etore|iq ‘AwopauRlsAH  ON  /uplweluds/uliduwy ®Iy20| ‘poolg dN skep I LT Te6l RIS
Awoydaioydoo-oduidies a|ozepluo.iaw BIYDO| ‘[eduOlIad wnyuedysod

VN PoAIAING skep 7§ 19| ‘Awio1daIRIsAH OoN /jupiwejuad/uydidwy ‘leanajd ‘pooig dN SAep | | @ 2661 NN
Awoydaioydoo-oduidies uAwepuld uolioqe

VN P3AIAING skep 7z [e491e)q ‘AWo1da.91SAH oN /upweuad/uipidwy  esuojad ‘poolg uonuoqe oindag snoauejuods Jay 1 oF 1661 4S4em0Q
Awo122.1915AY ajozepluoJidw pue wnyuedysod

VN PoAIAING sAep |8 [eoipey 1uad uays ‘wauadiw| dN Awojoisidg sAep 1 st 1661 , SUSMELY
wmuedisod

VN PSAIAINg skep | ewakdws Jojsaqmissyd  ON Jeouy ‘pooig dN SpEeMm dN €T 0661 ¢ PPIIUM

WN14¥d1SOd

3UI021N0  3WI03N0 UONDZIDIIdSOY uonddul Jo j0aU0d DA sonoiqnuy Sy yum sainyn)  s403op) Sunpdiduiod padojaasp  pipd 98y paf ERIEYETEY]

[p134 [pUIRIDY  Jo uonping  pup ubjul 3y1 Jo A1aaip  Jo asn YR uonpdlgngd  f404anD 15414

a1 JoJ pawiiofiad saliading

(auasaud-pge |) wnadiand ayy Jo Adoueudaud Surinp (SS 1) WoJpuUAs 320ys dIx0) [BD202031daJ3s Jo sased ayuyaq

| dlqel

212 o INFECTIOUS DISEASES IN OBSTETRICS AND GYNECOLOGY



Crum et al.

Toxic shock during pregnancy

snodod03dais y dnoud ‘Syo pajuasaud jou ‘dN ‘9|qedijdde Jou ‘N

sAep upAwepuid o

p3!Q paAAIng SABP ST Ajuo uoias ueasesay § ~ SPA /UidlwEIUSS/UDAWOIURA |e3usoeld ‘poojg uMoud| SUON SJOOM P I 1€ 00T 8seD) JUaLIND
Asdoine uo senssiy  Jolid sAep 7| Joqe| uoneIses

dN pai@ sinoy ¢ Ajuo uondas uealesa) ON dN snolieA ‘poojg aJnjewsa.d jo A1oisiH Spam 67 dN /¢ 100C «®SO4IH
(A1aA1jop ueaIESDD) uoneIses

paia pa:a sinoy / Ajuo uondas uealesa) ON paiodas JoN poojg e Yiq||as) Jespun SPaM pE dN €5 /661 4 BWEAIYD)|
Awo1224315AY wnp3awoAw uoryelsad

paig  paid Kep | > pue uoides ueasesa)  ON uypidwy  ‘[esBukieyd ‘poojg pawiodau suoN SJeOM pg dN T L661 290
sasnI9y uonelsas

paig  palg skep / uloq|3s 7 jo AsaAIRQg oN ulpoesadig poo|g pawodau suoN SHOM p¢ dN 67 1661 290

WNLIYdVILNI

3UI023N0 3W021N0 UOADZIDIUSOY uonajus Jo joauod Al sonoiqnuy Sy yum saanyny - si03o0f Sunpdiduwod padojarap pingd a8y  4paf ESIEYETEY]

[p134 [pusAIDY  Jo uonping  pup ubju 3ya Jo Aidaap  Jo asn INYREDTTE uonbIIgnyd J4042nD 15414

a1 JoJ pauiioliad saLpding

panunuo) | d|qeL

S AND GYNECOLOGY e 213

INFECTIOUS DISEASES IN OBSTETRIC



Toxic shock during pregnancy

during pregnancy or postpartum have been
reported!”??, but the genital tract is typically the
source for infections in pregnancy. Other cases in
non-pregnant adults have been linked to GAS
pneumonia, meningitis, peritonitis, pharyngitis,
endophthalmitis, and joint infection®.

In our case, the source of the bacteremia was
unclear. We were suspicious of a genital tract
source because: (1) our patient was in her third
trimester of pregnancy; (2) she presented with
lower abdominal pain; and (3) there was no
evidence for infection of the skin or pharynx.
Placental histopathology and cultures revealed
GAS, but it is unclear if the placenta was seeded
from maternal bacteremia or if it was primarily
infected. There was no evidence of vaginal
infection or involvement of the uterus after
delivery. This case is unusual in that sepsis
developed before delivery and the source of the
infection was unclear. Four additional intrapartum
cases were found in our literature search® . In all
these cases, a pharyngeal source for the GAS was
proven or strongly suspected. Four of five cases,
including our case, developed at 34 weeks’ gesta-
tion during a previously unremarkable pregnancy.
In all four other cases, the mother and fetus died
when the outcome was noted. A small case series
from Japan showed that TSS developing before
or within 12 hours of delivery, when compared
with puerperal cases, have a higher rate of both
fetal and maternal mortality>*.
of GAS
pregnancy have often required hysterectomy. The

Cases infection associated with
adnexa may be preserved if active infection in
these sites is absent''. In cases in which the uterus

is clearly involved, hysterectomy is generally

Crum et al.

indicated. In our case, it was debated whether a
hysterectomy was indicated since necrotizing
streptococcal infections typically require debride-
ment of the involved tissues. Repeated radio-
logic and intraoperative examinations of the
uterus did not reveal necrosis, abscess or other
signs of active infection. Therefore, the patient
was treated without hysterectomy and subse-
quently recovered.

In the treatment of GAS infections, antibiotic
therapy should include a B-lactam agent and
clindamycin. Clindamycin is advocated because
of its effectiveness despite a high inoculum of
bacteria (the ‘Eagle effect’) and its reduction of
toxin production by inhibition of protein synthe-
sis’*>. The use of IVIG has been shown to reduce
mortality in cases of invasive GAS infection that
are complicated by shock. Case-control studies
show a reduction of mortality from 67 to 34%°.
Although a randomized clinical trial has never
been conducted, most experts advocate the use of
IVIG — preferably early in the disease course — for
shock due to

patients with invasive GAS

infections®™.

This case represents the first report utilizing
IVIG in GAS TSS occurring in the puerperium
and reminds clinicians to include invasive GAS in
the differential diagnosis of a puerperal infection
when a patient presents with the rapid onset of
septic shock. Most postpartum cases result from
ascending genital tract infection, whereas cases
developing intrapartum may have a pharyngeal
or occult primary source. GAS TSS occurring
in association with pregnancy has a high mor-
bidity and mortality, especially in cases occurring
intrapartum.
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