782 Hypotension with petechiae for <12 h is associated with significant

mortality. Cyanosis, coma, oliguria, metabolic acidosis, and elevated
partial thromboplastin time also are associated with a fatal outcome.
Correction of protein C deficiency may improve outcome. Antibiotics
given in the office by the primary care provider before hospital evaluation and admission may improve prognosis; this observation suggests
that early initiation of treatment may be life-saving. Meningococcal
conjugate vaccines are protective against serogroups A, C, Y and W135
and are recommended for children 11–18 years of age and for other
high-risk patients.

PART 8
Infectious Diseases

Rocky Mountain Spotted Fever (See also Chap. 211) RMSF is a tickborne disease caused by Rickettsia rickettsii that occurs throughout
North and South America. Up to 40% of patients do not report a history of a tick bite, but a history of travel or outdoor activity (e.g., camping in tick-infested areas) can often be ascertained. For the first 3 days,
headache, fever, malaise, myalgias, nausea, vomiting, and anorexia are
documented. By day 3, half of patients have skin findings. Blanching
macules develop initially on the wrists and ankles and then spread over
the legs and trunk. The lesions become hemorrhagic and are frequently
petechial. The rash spreads to palms and soles later in the course. The
centripetal spread is a classic feature of RMSF but occurs in a minority
of patients. Moreover, 10–15% of patients with RMSF never develop a
rash. The patient can be hypotensive and develop noncardiogenic pulmonary edema, confusion, lethargy, and encephalitis progressing to
coma. The CSF contains 10–100 cells/μL, usually with a predominance
of mononuclear cells. The CSF glucose level is often normal; the protein concentration may be slightly elevated. Renal and hepatic injury as
well as bleeding secondary to vascular damage are noted. For untreated
infections, mortality rates are 20–30%. Delayed recognition and treatment are associated with a greater risk of death; Native Americans,
children 5–9 years of age, adults >70 years old, and persons with
underlying immunosuppression also are at increased risk of death.
Other rickettsial diseases cause significant morbidity and
mortality worldwide. Mediterranean spotted fever caused by
Rickettsia conorii is found in Africa, southwestern and southcentral Asia, and southern Europe. Patients have fever, flu-like
symptoms, and an inoculation eschar at the site of the tick bite. A
maculopapular rash develops within 1–7 days, involving the palms and
soles but sparing the face. Elderly patients or those with diabetes, alcoholism, uremia, or congestive heart failure are at risk for severe disease
characterized by neurologic involvement, respiratory distress, and gangrene of the digits. Mortality rates associated with this severe form of
disease approach 50%. Epidemic typhus, caused by Rickettsia prowazekii,
is transmitted in louse-infested environments and emerges in conditions of extreme poverty, war, and natural disaster. Patients experience
a sudden onset of high fevers, severe headache, cough, myalgias, and
abdominal pain. A maculopapular rash develops (primarily on the
trunk) in more than half of patients and can progress to petechiae and
purpura. Serious signs include delirium, coma, seizures, noncardiogenic pulmonary edema, skin necrosis, and peripheral gangrene.
Mortality rates approached 60% in the preantibiotic era and continue
to exceed 10–15% in contemporary outbreaks. Scrub typhus, caused by
Orientia tsutsugamushi (a separate genus in the family Rickettsiaceae),
is transmitted by larval mites or chiggers and is one of the most common infections in southeastern Asia and the western Pacific. The
organism is found in areas of heavy scrub vegetation (e.g., along
riverbanks). Patients may have an inoculation eschar and may
develop a maculopapular rash. Severe cases progress to pneumonia,
meningoencephalitis, DIC, and renal failure. Mortality rates range
from 1% to 35%.
If recognized in a timely fashion, rickettsial disease is very responsive to treatment. Doxycycline (100 mg twice daily for 3–14 days) is
the treatment of choice for both adults and children. The newer macrolides and chloramphenicol may be suitable alternatives, but mortality rates are higher when a tetracycline-based treatment is not given.
Purpura Fulminans (See also Chaps. 180 and 325) Purpura fulminans is the cutaneous manifestation of DIC and presents as large
ecchymotic areas and hemorrhagic bullae. Progression of petechiae to
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purpura, ecchymoses, and gangrene is associated with congestive heart
failure, septic shock, acute renal failure, acidosis, hypoxia, hypotension, and death. Purpura fulminans has been associated primarily with
N. meningitidis but, in splenectomized patients, may be associated with
S. pneumoniae, H. influenzae, and S. aureus.
Ecthyma Gangrenosum Septic shock caused by P. aeruginosa or
Aeromonas hydrophila can be associated with ecthyma gangrenosum
(see Figs. 189-1 and 25e-35): hemorrhagic vesicles surrounded by a
rim of erythema with central necrosis and ulceration. These gramnegative bacteremias are most common among patients with neutropenia,
extensive burns, and hypogammaglobulinemia.
Other Emergent Infections Associated with Rash Vibrio vulnificus and
other noncholera Vibrio bacteremic infections (Chap. 193) can cause
focal skin lesions and overwhelming sepsis in hosts with chronic
liver disease, iron storage disorders, diabetes, renal insufficiency, or
other immunocompromising conditions. After ingestion of contaminated raw shellfish, typically oysters from the Gulf Coast, there is a
sudden onset of malaise, chills, fever, and hypotension. The patient
develops bullous or hemorrhagic skin lesions, usually on the lower
extremities, and 75% of patients have leg pain. The mortality rate
can be as high as 50–60%, particularly when the patient presents with
hypotension. Outcomes are improved when patients are treated with
tetracycline-containing regimens. Other infections, caused by agents
such as Aeromonas, Klebsiella, and E. coli, can cause hemorrhagic
bullae and death due to overwhelming sepsis in cirrhotic patients.
Capnocytophaga canimorsus can cause septic shock in asplenic
patients. Infection typically follows a dog bite. Patients present with
fever, chills, myalgia, vomiting, diarrhea, dyspnea, confusion, and
headache. Findings can include an exanthem or erythema multiforme
(see Figs. 70-9 and 25e-25), cyanotic mottling or peripheral cyanosis,
petechiae, and ecchymosis. About 30% of patients with this fulminant
form die of overwhelming sepsis and DIC, and survivors may require
amputation because of gangrene.
Erythroderma TSS (Chaps. 172 and 173) is usually associated with
erythroderma. The patient presents with fever, malaise, myalgias,
nausea, vomiting, diarrhea, and confusion. There is a sunburn-type
rash that may be subtle and patchy but is usually diffuse and is found
on the face, trunk, and extremities. Erythroderma, which desquamates
after 1–2 weeks, is more common in Staphylococcus-associated than
in Streptococcus-associated TSS. Hypotension develops rapidly—often
within hours—after the onset of symptoms. Multiorgan failure occurs.
Early renal failure may precede hypotension and distinguishes this
syndrome from other septic shock syndromes. There may be no indication of a primary focal infection, although possible cutaneous or
mucosal portals of entry for the organism can be ascertained when a
careful history is taken. Colonization rather than overt infection of the
vagina or a postoperative wound, for example, is typical with staphylococcal TSS, and the mucosal areas appear hyperemic but not infected.
Streptococcal TSS is more often associated with skin or soft tissue
infection (including necrotizing fasciitis), and patients are more likely
to be bacteremic. TSS caused by Clostridium sordellii is associated with
childbirth or with skin injection of black-tar heroin. The diagnosis of
TSS is defined by the clinical criteria of fever, rash, hypotension, and
multiorgan involvement. The mortality rate is 5% for menstruationassociated TSS, 10–15% for nonmenstrual TSS, 30–70% for streptococcal TSS, and up to 90% for obstetric C. sordellii TSS.
Viral Hemorrhagic Fevers Viral hemorrhagic fevers (Chaps. 233 and 234)
are zoonotic illnesses caused by viruses that reside in either
animal reservoirs or arthropod vectors. These diseases occur
worldwide and are restricted to areas where the host species
live. They are caused by four major groups of viruses: Arenaviridae
(e.g., Lassa fever in Africa), Bunyaviridae (e.g., Rift Valley fever in
Africa; hantavirus hemorrhagic fever with renal syndrome in Asia; or
Crimean-Congo hemorrhagic fever, which has an extensive geographic distribution), Filoviridae (e.g., Ebola and Marburg virus infections in Africa), and Flaviviridae (e.g., yellow fever in Africa and South
America and dengue in Asia, Africa, and the Americas). Lassa fever
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