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Group A Streptococcus (GAS) causing puerperal sepsis is a leading cause of maternal mortality worldwide. Although rare, GAS
infection is a relatively significant public health concern because of its propensity to evolve rapidly into septic shock, streptococcal
toxic shock syndrome, and death.We report the case of a 27-year-old patient who presented with GAS septic shock after undergoing
a surgical termination of pregnancy and was treated successfully and recovered without sequelae. GAS septic shock should always
be included in the differential diagnosis of any patient who develops sepsis after a surgical abortion. Patients with GAS septic
shock have a rapid clinical decline and need aggressive fluid management, early initiation of broad-spectrum antibiotics, and rapid
surgical intervention.

1. Introduction

Group A Streptococcus (GAS) infection is a leading cause of
death frompuerperal sepsis worldwide [1]. Prior to the antibi-
otic era, GAS infections were a major cause of peripartum
morbidity and mortality [2]. Currently, approximately 246
cases of puerperal GAS infection are reported every year in
the United States [3].

Although its incidence remains relatively rare, GAS
infection is significant because of its potential to progress
rapidly to septic shock, organ damage, and streptococcal
toxic shock syndrome (TSS), which are associated with
significant morbidity and mortality. Patients with invasive
GAS infections who develop septic shock, streptococcal TSS,
or necrotizing fasciitis have mortality rates of 45%, 38%, and
29%, respectively [3].

This is the first case report of invasive GAS infection
after a surgical abortion.We present the clinical presentation,
management, and treatment of a patient who presented with
septic shock secondary toGAS infection after a first-trimester
surgical termination of pregnancy.

2. Case Report

A 27-year-old gravida 6, para 3033 female was brought to the
emergency room with a fever and severe lower abdominal
pain that had begun 5 hours earlier. She had undergone a
dilation and curettage at 6 weeks’ gestation 24 hours prior
to presentation at a private outpatient family planning clinic
unaffiliated to our institution. Her pain was sharp and diffuse
and associated with nausea, vomiting, rigors, and dyspnea.
She denied rashes, vaginal bleeding, or abnormal vaginal
discharge.

Upon presentation to the emergency room, the patient’s
vital signs were as follows: blood pressure of 130/69, heart
rate of 131 beats per minute, respiratory rate of 18 breaths
per minute, oxygen saturation on room air of 100%, and
temperature of 38.0∘C (100.4∘F).Within the hour, she became
hypotensive with a blood pressure of 77/54, heart rate of
111, respiratory rate of 20, and oxygen saturation of 99%
on room air. Her temperature rose to 39.6∘C (103.4∘F), and
her blood pressure dropped to 60/30 during resuscitative
efforts.
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The patient appeared pale and diaphoretic but was alert,
awake, and oriented. Lung fields were bilaterally clear without
rales, wheezes, or rhonchi. Her abdomen was soft and
nondistended with diffuse tenderness to light palpation and
positive rebound and guarding. Pelvic examination revealed
an open cervix with copious amounts of opaque mucous
discharge draining from the cervical os with no foul odor.
The uterus was 6 weeks in size, and there were severe cervical
motion and uterine tenderness on bimanual examination.

Initial labs were as follows: white blood cell count (WBC),
9.4 × 103/mm3; hemoglobin, 11.9 g/dL; hematocrit, 34.1%;
platelets, 257 × 103/mm3; and lactate, 2.5mg/dL. Creatinine,
liver function tests, and coagulation profile were normal.
Transvaginal ultrasound (TVUS) revealed a normal-sized
uterus with the endometrial lining measuring 9.5mm con-
taining heterogeneous material that was negative to Doppler
interrogation. A computed tomography (CT) scan of the
abdomen and pelvis with contrast was negative for intra-
abdominal pathology.

Her past medical history included asthma and rheuma-
toid arthritis, and she had a penicillin allergy producing
angioedema.

In the emergency room, two intravenous lines (IVs) were
started, and the patient was resuscitated with three liters
of Lactated Ringer. She was started on IV ertapenem and
metronidazole for presumed endometritis. A Foley catheter
was inserted. Given her continued hemodynamic instability
despite adequate fluid resuscitation, the decision wasmade to
perform an emergency dilation and curettage and diagnostic
laparoscopy.

Intraoperatively, no gross abnormalities of the uterus,
adnexa, bowel, appendix, gall bladder, or liver were seen.
Dilation and curettage producedminimal hemorrhagic tissue
that was sent to pathology.The patient remained hypotensive
and was treated with dopamine for vasopressor support. The
intraoperative lactate level was 4.5mg/dL.

Postoperatively, the patient was admitted to the surgical
intensive care unit. Her lactate level postoperatively was
4.6mg/dL. On postoperative day 1, she continued to report
severe, diffuse abdominal pain with rebound and guarding.
She was febrile with a maximum temperature of 38.8∘C
(102∘F) and continued to require dopamine for vasopressor
support. Metronidazole was discontinued and vancomycin
was started. Her lactate level decreased to 1.1mg/dL, and her
WBC was 10.9 × 103/mm3.

On postoperative day 2, the patient remained febrile with
a temperature of 39.1∘C (102.5∘F) with decreased abdominal
pain. She was weaned off vasopressor support. Her cervical
cultures and blood cultures from admission were positive
for group A beta-hemolytic Streptococcus from both tubes.
Antibiotics were changed from vancomycin to clindamycin.
Her WBC dropped to 4.2 × 103/mm3.

On postoperative day 3, the patient’s abdominal pain
continued to improve. She had fundal tenderness without
rebound or guarding. She was afebrile for 24 hours and was
transferred to the inpatient gynecology floor. A second set of
blood cultures drawn on postoperative day 2 were negative
for GAS. She remained afebrile on postoperative day 4 and
was discharged on postoperative day 5 with a peripherally

inserted central catheter line and IV ertapenem to be con-
tinued for 14 days. No retained products of conception were
found on pathology.

The patient provided written informed consent for the
treatment and for publication of this case.

3. Discussion

Surgical abortion is a safe and reliable surgical procedure for
termination of pregnancy.The overall frequency of infections
following surgical abortion in the first trimester is 0.27%
[4]. Case reports of invasive GAS infection in the literature
include infection in the puerperal period as well as after
medical abortion [5, 6]. US Centers for Disease Control data
from 2005 to 2012 estimates that the incidence of puerperal
invasive GAS infection is approximately 246 cases per year
with amortality rate of 10.6% [3]. However, to our knowledge,
this is the first case report being published onGAS sepsis after
a surgical abortion.

Puerperal GAS infections vary in presentation frommild
endometritis to invasive life-threatening infections [7]. The
classic presentation of puerperal GAS infection is a woman
who presents within 48 hours from delivery or abortion with
fever, rigor, and severe abdominal pain. Clinical findings
can include purulent vaginal discharge, uterine tenderness,
nausea, and vomiting [7]. A key characteristic that distin-
guishes GAS sepsis from other types of sepsis is the patient’s
rapid clinical deterioration despite appropriate resuscitative
measures with fluids and broad-spectrum antibiotics [8].The
presence of hypotension, tachycardia, and leukocytosis are
signs that TSS is developing, which is associated with higher
mortality rates [3, 9].

Toxic shock syndrome (TSS) develops in up to 14–20%
of patients with invasive GAS infection [10]. Its diagnosis
carries a poor prognosis and a high mortality rate [3, 9].
Diagnosis of TSS is made when GAS is isolated from a
sterile (blood, cerebrospinal fluid, pleura, peritoneal fluid,
tissue biopsy, or a surgical wound) or nonsterile site (vagina,
throat, sputum, or skin) in a patient with hypotension
(systolic blood pressure < 90) who has at least two of the
following organ dysfunctions: renal impairment (creatinine>
2mg/Dl), coagulopathy (platelets < 100,000mm3 or dissem-
inated intravascular coagulopathy), liver impairment (LFTs
> 2x the upper limit of normal), acute respiratory distress
syndrome, generalized erythematous macular rash that may
desquamate, and/or soft tissue necrosis [11].

In puerperal or postabortion GAS sepsis, necrosis of the
uterus and adnexamay be present [12]. Atypical presentations
include necrotizing fasciitis involving the limbs and cervix
[6, 12, 13]. Cases of puerperal TSS causing myositis, rhab-
domyolysis, disseminated intravascular coagulopathy, and
acute respiratory distress syndrome have been reported [14].
Rare complications may include septic ovarian thrombosis
and septic arthritis [15]. Early diagnosis of complications
associated with invasive GAS infection is vital, as early
surgical intervention by debridement or hysterectomymay be
necessary. Surgical intervention with hysterectomy is crucial
when signs of deeper invasion are present and necrosis is
suspected [16].
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Table 1: Diagnostic work-up for postabortion sepsis.

Blood work

CBC w/differential
CMP
Coagulation profile (PT/INR, aPTT, fibrinogen)
Lactate
Arterial blood gas

Imaging
Chest X-ray
Transvaginal ultrasound
CT abdomen and pelvis with contrast or MRI

Cultures

Blood cultures
Cervical cultures
Vaginal discharge cultures (including cultures for trichomonas, gonorrhea, chlamydia, and candida)
Cultures of endometrial biopsy or curettage specimen
Urine culture

Other tests Urinalysis

Consultation

Gynecology (including family planning subspecialist if available)
Infectious disease
Hospital infectious control services
Surgery (general and other subspecialists)
Critical care

CBC: complete blood count; CMP: comprehensive metabolic panel; PT/INR: prothrombin time/international normalized ratio; aPTT: activated partial
thromboplastin time; CT: computed tomography; MRI: magnetic resonance imaging.

Clinicians should have a high index of suspicion for
invasive GAS infection when evaluating a patient with
postabortion sepsis. Work-up should include a complete
blood count with differential, renal, and liver function tests,
coagulation profile (PT/INR, aPTT, and fibrinogen), lactate,
and cervical and/or wound cultures at presentation (Table 1)
[7]. A swab or blood culture positive for GAS is necessary
for diagnosis but should not delay aggressive management
with fluid resuscitation and broad-spectrum IV antibiotics
[17]. Gram stainwill showGram-positive cocci in chains or in
pairs. Bandemia > 10%may be present even in the absence of
leukocytosis [1]. Hemoconcentration or hemolysis may also
be present [1]. Arterial blood gases are important formonitor-
ing lactate, pH, and arterial oxygenation levels. A chest X-ray
should be ordered for patients with dyspnea and low oxygen
saturation. Other sources of infection should also be ruled
out including urinary tract infection, pyelonephritis, and
endometritis. ImagingwithCT,magnetic resonance imaging,
or TVUS provides clinical information about the presence
of an abscess and retained products of conception. However,
normal imaging should not delay aggressive management.

Imaging may demonstrate an edematous uterus that is
larger than expected. GAS does not usually create abscesses
or produce gas. The presence of gas in the endomyometrium
may point to another bacterial etiology for postabortion
sepsis or septic shock such as infection with Clostridium
sordellii. These infections typically lack a fever and produce
a leukemoid reaction (WBC 50–200 × 103/mm3) and diffuse
capillary leakage [18].

Early treatment of GAS sepsis requires antibiotic therapy
combined with aggressive fluid resuscitation. Once shock
develops, the mortality rate approaches 45–60% [3, 9].

Infectious disease consultation should be obtained as soon as
possible. IV benzylpenicillin (4 million units every 4 hours)
is the first-line antibiotic. Clindamycin should be added in
cases of severe sepsis and septic shock (900mg every 8 hours).
Patients with a penicillin allergy, as was the case for this
patient, can be treated with a broad-spectrum cephalosporin
and vancomycin (15mg/kg every 12 hours) [19]. The length
of treatment should be individualized and determined in
collaborationwith infectious disease specialists. Patients with
positive blood cultures should be treated for at least 14 days.

Given the critical nature of invasive GAS infections,
rapidly deteriorating women require treatment in an inten-
sive care unit [20]. When TSS is present, volume deficits are
large and can require up to 10 to 20 liters of fluid resuscitation
per day [21]. Vasopressor therapy will usually be required.
Strict monitoring of fluid intake and output is important to
prevent sequelae of fluid overload. If the patient continues
to deteriorate despite antibiotic therapy and adequate fluid
resuscitation, it is necessary to consider deeper signs of
infection such as necrosis. Surgical intervention is required
when a confirmed GAS infection is present with signs of
organ dysfunction [9]. In our case, diagnostic laparoscopy
and dilation and curettage were performed. Necrosis and
gangrenewere not observed in our patient; however, there are
cases of necrosis and necrotizing fasciitis of the uterus and
adnexa requiring hysterectomy, adnexectomy, and debride-
ment of necrosed tissues [12, 22]. The use of intravenous
immunoglobulin in the treatment of puerperal GAS sepsis is
debated; however, most favor its administration in patients
with TSS to boost the patient’s passive immunity [23, 24].

Given its rarity, screening of carriage for GAS is not
thought to be helpful in the prevention of invasive disease.
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Thus far, optimal prevention and vaccination are not yet
available. GAS transmission can occur from inhalation or
direct contact with droplets of saliva and nasal or vaginal
secretions. It can also occur through skin-to-skin contact
with those who have infected lesions. The need for rigorous
personal hygiene and hand washing should be emphasized
to the patient, her close contacts, and healthcare workers
who are caring for her. Although rare, healthcare workers can
acquire GAS infections from patients. The CDC has issued
guidelines for screening and prophylaxis to prevent transmis-
sion of invasive GAS infections to household contacts and to
persons involved in their healthcare [8, 25].

Healthcare workers should always wear protective equip-
ment including gloves, masks, and gownwhen directly caring
for the patient [8]. Patients should be placed in an isolated
room with contact precautions and strict hand hygiene
practices should be employed. Close contacts and healthcare
workers who have a sore throat, skin infection, vaginitis,
or a needle stick within the 30-day period spent treating
the patient should receive screening and an evaluation by
an infectious disease specialist [8]. Discussion about who
requires screening and antibiotic regimens for a positive
screen are beyond the scope of this paper but can be found
in our referenced literature [25].

4. Conclusion

This presentation of a patient who developed postabortion
GAS septic shock highlights the fact that these patients
can deteriorate rapidly and require aggressive fluid man-
agement, early initiation of broad-spectrum antibiotics, and
concurrent rapid surgical intervention. Although the patient
in this report did not develop streptococcal TSS, she did
develop septic shock with a rapid clinical decline. We believe
that she would have developed TSS had she not received
timely aggressive medical and surgical intervention. Early
involvement of infectious disease, critical care, and surgi-
cal specialists were vital to the patient’s positive outcome,
highlighting the need for an interdisciplinary approach when
caring for patients with GAS sepsis. GAS infection should be
included in the differential diagnosis of postabortion sepsis,
as it requires aggressivemanagement and an interdisciplinary
approach to avoid life-threatening septic shock, TSS, end-
organ failure, and death.

Conflicts of Interest

The authors declare that there are no conflicts of interest
regarding the publication of this article.

References

[1] D.Maharaj, “Puerperal pyrexia: a review. Part I,”Obstetrical and
Gynecological Survey, vol. 62, no. 6, pp. 393–399, 2007.

[2] D. Charles and B. Larsen, “Streptococcal puerperal sepsis
and obstetric infections: a historical perspective,” Reviews of
Infectious Diseases, vol. 8, no. 3, pp. 411–422, 1986.

[3] G. E. Nelson, T. Pondo, K.-A. Toews et al., “Epidemiology of
invasive group a streptococcal infections in the United States,

2005–2012,” Clinical Infectious Diseases, vol. 63, no. 4, pp. 478–
486, 2016.

[4] U. D. Upadhyay, S. Desai, V. Zlidar et al., “Incidence of emer-
gency department visits and complications after abortion,”
Obstetrics and Gynecology, vol. 125, no. 1, pp. 175–183, 2015.

[5] N. Gendron, C. Joubrel, S. Nedellec et al., “Group A Strep-
tococcus endometritis following medical abortion,” Journal of
Clinical Microbiology, vol. 52, no. 7, pp. 2733–2735, 2014.

[6] J. L. Daif, M. Levie, S. Chudnoff, B. Kaiser, and S. Shahabi,
“Group a streptococcus causing necrotizing fasciitis and toxic
shock syndrome after medical termination of pregnancy,”
Obstetrics and Gynecology, vol. 113, no. 2, pp. 504–506, 2009.

[7] P. B. Mead and W. C. Winn, “Vaginal-rectal colonization with
group A streptococci in late pregnancy,” Infectious Diseases in
Obstetrics and Gynecology, vol. 8, no. 5-6, pp. 217–219, 2000.

[8] N. Palaniappan, M. Menezes, and P. Willson, “Group A strep-
tococcal puerperal sepsis: management and prevention,” inThe
Obstetrician and Gynaecologist, vol. 14, pp. 9–16, 2012.

[9] B. H. Rimawi, D. E. Soper, and D. A. Eschenbach, “Group a
streptococcal infections in obstetrics and gynecology,” Clinical
Obstetrics and Gynecology, vol. 55, no. 4, pp. 864–874, 2012.

[10] S. Shinar, Y. Fouks, S. Amit et al., “Clinical Characteristics of and
Preventative Strategies for Peripartum Group A Streptococcal
Infections,” Obstetrics and Gynecology, vol. 127, no. 2, pp. 227–
232, 2016.

[11] D. L. Stevens and A. E. Bryant, “Severe group A streptococcal
infections in Streptococcus pyogenes,” in Basic Biology to Clin-
ical Manifestations, University of Oklahoma Health Sciences
Center, Oklahoma, Okla, USA, 2016.

[12] D. E. Castagnola, M. K. Hoffman, J. Carlson, and C. Flynn,
“Necrotizing cervical and uterine infection in the postpartum
period caused by Group A Streptococcus,” Obstetrics and
Gynecology, vol. 111, no. 2, pp. 533–535, 2008.

[13] C. R. McHenry, T. Azar, A. J. Ramahi, and P. L. Collins,
“Monomicrobial necrotizing fasciitis complicating pregnancy
and puerperium,” Obstetrics and Gynecology, vol. 87, no. 5, pp.
823–826, 1996.

[14] A. S. Dofferhoff and J. M. Sporken, “Puerperal toxic shock
syndrome caused by Group A beta-hemolytic streptococci,”
Nederlands Tijdschrift Voor Geneeskunde, vol. 137, pp. 609–612,
1993.

[15] M. Gourlay, C. Gutierrez, A. Chong, and R. Robertson, “Group
a streptococcal sepsis and ovarian vein thrombosis after an
uncomplicated vaginal delivery,” Journal of the American Board
of Family Practice, vol. 14, no. 5, pp. 375–380, 2001.

[16] S. M. Hamilton, D. L. Stevens, and A. E. Bryant, “Pregnancy-
related group a streptococcal infections: temporal relationships
between bacterial acquisition, infection onset, clinical findings,
and outcome,”Clinical InfectiousDiseases, vol. 57, no. 6, pp. 870–
876, 2013.

[17] W. Schummer and C. Schummer, “Two cases of delayed
diagnosis of postpartal streptococcal toxic shock syndrome,”
Infectious Disease in Obstetrics and Gynecology, vol. 10, no. 4,
pp. 217–222, 2002.

[18] M. J. Aldape, A. E. Bryant, and D. L. Stevens, “Clostridium
sordellii infection: epidemiology, clinical findings, and current
perspectives on diagnosis and treatment,” Clinical Infectious
Diseases, vol. 43, no. 11, pp. 1436–1446, 2006.

[19] D. Stevens, A. Bisno,H. Chambers et al., “Practice guidelines for
the diagnosis andmanagement of skin and soft tissue infections:
2014 update by the Infectious Diseases Society of America,”
Clinical Infectious Diseases, vol. 59, pp. 147–159, 2014.



Case Reports in Obstetrics and Gynecology 5

[20] H. M. C. Kramer, J. M. Schutte, J. J. Zwart, N. W. E. Schui-
temaker, E. A. P. Steegers, and J. Van Roosmalen, “Maternal
mortality and severe morbidity from sepsis in the Netherlands,”
Acta Obstetricia et Gynecologica Scandinavica, vol. 88, no. 6, pp.
647–653, 2009.

[21] D. L. Stevens, “Streptococcal toxic-shock syndrome: Spectrum
of disease, pathogenesis, and new concepts in treatment,”
Emerging Infectious Diseases, vol. 1, no. 3, pp. 69–78, 1995.

[22] D. L. Stevens and A. Bryant, “Pregnancy-related group A strep-
tococcal infection,” 2016, http://www.uptodate.com.

[23] M. M. Alejandria, M. A. Lansang, L. F. Dans, and J. B. Manta-
ring, “Intravenous immunoglobulin for treating sepsis and septic
shock,” The Cochrane Database of Systematic Reviews, vol. 1,
p. CD001090, 2002.

[24] J. Darenberg, N. Ihendyane, J. Sjölin et al., “Intravenous immu-
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