HPIM19_Part08_p1021-p1436.indd 1057

TREATMENT

Shigellosis

ANTIBIOTIC SUSCEPTIBILITY OF SHIGELLA
As an enteroinvasive disease, shigellosis requires antibiotic
treatment. Since the mid-1960s, however, increasing resistance to multiple drugs has been a dominant factor in treatment decisions. Resistance rates are highly dependent on the geographic area. Clonal spread of particular strains and horizontal
transfer of resistance determinants, particularly via plasmids and
transposons, contribute to multidrug resistance. The current global
status—i.e., high rates of resistance to classic first-line antibiotics
such as amoxicillin—has led to a rapid switch to quinolones such as
nalidixic acid. However, resistance to such early-generation quinolones has also emerged and spread quickly as a result of chromosomal mutations affecting DNA gyrase and topoisomerase IV; this
resistance has necessitated the use of later-generation quinolones
as first-line antibiotics in many areas. For instance, a review of the
antibiotic resistance history of Shigella in India found that, after their
introduction in the late 1980s, the second-generation quinolones
norfloxacin, ciprofloxacin, and ofloxacin were highly effective in the
treatment of shigellosis, including cases caused by multidrug-resistant strains of S. dysenteriae type 1. However, investigations of subsequent outbreaks in India and Bangladesh detected resistance to
norfloxacin, ciprofloxacin, and ofloxacin in 5% of isolates. The incidence of multidrug resistance parallels the widespread, uncontrolled use of antibiotics and calls for the rational use of effective
drugs.

Shigellosis

LABORATORY DIAGNOSIS
The differential diagnosis in patients with a dysenteric syndrome depends on the clinical and environmental context. In
developing areas, infectious diarrhea caused by other invasive
pathogenic bacteria (Salmonella, Campylobacter jejuni, Clostridium difficile, Yersinia enterocolitica) or parasites (Entamoeba histolytica)
should be considered. Only bacteriologic and parasitologic examinations of stool can truly differentiate among these pathogens. A first flare
of inflammatory bowel disease, such as Crohn’s disease or ulcerative
colitis (Chap. 351), should be considered in patients in industrialized
countries. Despite the similarity in symptoms, anamnesis discriminates
between shigellosis, which usually follows recent travel in an endemic
zone, and these other conditions.
Microscopic examination of stool smears shows erythrophagocytic
trophozoites with very few PMNs in E. histolytica infection, whereas
bacterial enteroinvasive infections (particularly shigellosis) are characterized by high PMN counts in each microscopic field. However,
because shigellosis often manifests only as watery diarrhea, systematic
attempts to isolate Shigella are necessary.
The “gold standard” for the diagnosis of Shigella infection remains
the isolation and identification of the pathogen from fecal material.
One major difficulty, particularly in endemic areas where laboratory
facilities are not immediately available, is the fragility of Shigella and
its common disappearance during transport, especially with rapid
changes in temperature and pH. In the absence of a reliable enrichment medium, buffered glycerol saline or Cary-Blair medium can
be used as a holding medium, but prompt inoculation onto isolation
medium is essential. The probability of isolation is higher if the portion
of stools that contains bloody and/or mucopurulent material is directly
sampled. Rectal swabs can be used, as they offer the highest rate of successful isolation during the acute phase of disease. Blood cultures are
positive in fewer than 5% of cases but should be done when a patient
presents with a clinical picture of severe sepsis.

In addition to quick processing, the use of several media increases 1057
the likelihood of successful isolation: a nonselective medium such as
bromocresol-purple agar lactose; a low-selectivity medium such as
MacConkey or eosin-methylene blue; and a high-selectivity medium
such as Hektoen, Salmonella-Shigella, or xylose-lysine-deoxycholate
agar. After incubation on these media for 12–18 h at 37°C (98.6°F),
shigellae appear as non-lactose-fermenting colonies that measure
0.5–1 mm in diameter and have a convex, translucent, smooth surface.
Suspected colonies on nonselective or low-selectivity medium can
be subcultured on a high-selectivity medium before being specifically identified or can be identified directly by standard commercial
systems on the basis of four major characteristics: glucose positivity
(usually without production of gas), lactose negativity, H2S negativity,
and lack of motility. The four Shigella serogroups (A–D) can then be
differentiated by additional characteristics. This approach adds time
and difficulty to the identification process; however, after presumptive diagnosis, the use of serologic methods (e.g., slide agglutination,
with group- and then type-specific antisera) should be considered.
Group-specific antisera are widely available; in contrast, because of
the large number of serotypes and subserotypes, type-specific antisera
are rare and more expensive and thus are often restricted to reference
laboratories.
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marked dilation of the transverse colon (with the greatest distention
in the ascending and descending segments); thumbprinting caused
by mucosal inflammatory edema; and loss of the normal haustral pattern associated with pseudopolyps, often extending into the lumen.
Pneumatosis coli is an occasional finding. If perforation occurs, radiographic signs of pneumoperitoneum may be apparent. Predisposing
factors (e.g., hypokalemia and use of opioids, anticholinergics, loperamide, psyllium seeds, and antidepressants) should be investigated.
Shiga toxin produced by S. dysenteriae type 1 has been linked
to HUS in developing countries but rarely in industrialized
countries, where enterohemorrhagic E. coli (EHEC) predominates as the etiologic agent of this syndrome. HUS is an early complication that most often develops after several days of diarrhea. Clinical
examination shows pallor, asthenia, and irritability and, in some cases,
bleeding of the nose and gums, oliguria, and increasing edema. HUS is
a nonimmune (Coombs test–negative) hemolytic anemia defined by a
diagnostic triad: microangiopathic hemolytic anemia (hemoglobin
level typically <80 g/L [<8 g/dL]), thrombocytopenia (mild to moderate in severity; typically <60,000 platelets/μL), and acute renal failure
due to thrombosis of the glomerular capillaries (with markedly elevated creatinine levels). Anemia is severe, with fragmented red blood
cells (schizocytes) in the peripheral smear, high serum concentrations
of lactate dehydrogenase and free circulating hemoglobin, and elevated
reticulocyte counts. Acute renal failure occurs in 55–70% of cases;
however, renal function recovers in most of these cases (up to 70% in
various series). Leukemoid reactions, with leukocyte counts of 50,000/
μL, are sometimes noted in association with HUS.
The postinfectious immunologic complication known as reactive
arthritis can develop weeks or months after shigellosis, especially in
patients expressing the histocompatibility antigen HLA-B27. About
3% of patients infected with S. flexneri later develop this syndrome,
with arthritis, ocular inflammation, and urethritis—a condition that
can last for months or years and can progress to difficult-to-treat
chronic arthritis. Postinfectious arthropathy occurs only after infection
with S. flexneri and not after infection with the other Shigella serotypes.

ANTIBIOTIC TREATMENT OF SHIGELLOSIS (Table 191-1)
Because of the ready transmissibility of Shigella, current public
health recommendations in the United States are that every case be
treated with antibiotics. Ciprofloxacin is recommended as first-line
treatment. A number of other drugs have been tested and shown to
be effective, including ceftriaxone, azithromycin, pivmecillinam, and
some fifth-generation quinolones. Whereas infections caused by
non-dysenteriae Shigella in immunocompetent individuals are routinely treated with a 3-day course of antibiotics, it is recommended
that S. dysenteriae type 1 infections be treated for 5 days and that
Shigella infections in immunocompromised patients be treated for
7–10 days.
Treatment for shigellosis must be adapted to the clinical
context, with the recognition that the most fragile patients
are children <5 years old, who represent two-thirds of all
cases worldwide. There are few data on the use of quinolones in children, but Shigella-induced dysentery is a well-recognized indication

2/9/15 6:19 PM

