1192 often involves sexually active young adults. With incubation periods

of 20–60 days, the illness generally lasts for 2–6 weeks. Prolonged high
fevers, sometimes with chills, profound fatigue, and malaise, characterize this disorder. Myalgias, headache, and splenomegaly are common,
but in CMV (as opposed to Epstein-Barr virus) mononucleosis, exudative pharyngitis and cervical lymphadenopathy are rare. Occasional
patients develop rubelliform rashes, often after exposure to ampicillin
or certain other antibiotics. Less common are interstitial or segmental
pneumonia, myocarditis, pleuritis, arthritis, and encephalitis. In rare
cases, Guillain-Barré syndrome complicates CMV mononucleosis.
The characteristic laboratory abnormality is relative lymphocytosis
in peripheral blood, with >10% atypical lymphocytes. Total leukocyte
counts may be low, normal, or markedly elevated. Although significant
jaundice is uncommon, serum aminotransferase and alkaline phosphatase levels are often moderately elevated. Heterophile antibodies are
absent; however, transient immunologic abnormalities are common
and may include the presence of cryoglobulins, rheumatoid factors, cold
agglutinins, and antinuclear antibodies. Hemolytic anemia, thrombocytopenia, and granulocytopenia complicate recovery in rare instances.
Most patients recover without sequelae, although postviral asthenia may persist for months. The excretion of CMV in urine, genital
secretions, and/or saliva often continues for months or years. Rarely,
CMV infection is fatal in immunocompetent hosts; survivors can have
recurrent episodes of fever and malaise, sometimes associated with
autonomic nervous system dysfunction (e.g., attacks of sweating or
flushing).

PART 8
Infectious Diseases

CMV Infection in the Immunocompromised Host (Table 219-1) CMV is
the viral pathogen most commonly complicating organ transplantation (Chap. 169). In recipients of kidney, heart, lung, liver, pancreas,
and vascularized composite (hand, face, other) transplants, CMV
induces a variety of syndromes, including fever and leukopenia, hepatitis, colitis, pneumonitis, esophagitis, gastritis, and retinitis. CMV
disease is an independent risk factor for both graft loss and death.
Without prophylaxis, the period of maximal risk is between 1 and
4 months after transplantation. Disease likelihood and viral replication
levels generally are greater after primary infection than after reactivation. Molecular studies indicate that seropositive transplant recipients
are susceptible to infection with donor-derived, genotypically variant
CMV, and such infection often results in disease. Reactivation infection, although common, is less likely than primary infection to be
important clinically. The risk of clinical disease is related to various
factors, such as degree of immunosuppression, use of antilymphocyte
antibodies, lack of anti-CMV prophylaxis, and co-infection with other
pathogens. The transplanted organ is particularly vulnerable as a target for CMV infection; thus there is a tendency for CMV hepatitis to
follow liver transplantation and for CMV pneumonitis to follow lung
transplantation.
CMV viremia occurs in roughly one-third of hematopoietic stem
cell transplant recipients; the risk of severe disease may be reduced
by prophylaxis or preemptive therapy with antiviral drugs. The risk is
greatest 5–13 weeks after transplantation, and identified risk factors
include certain types of immunosuppressive therapy, an allogeneic
(rather than an autologous) graft, acute graft-versus-host disease, older
age, and pretransplantation recipient seropositivity.
CMV is an important pathogen in patients with advanced HIV
infection (Chap. 226), in whom it may cause retinitis or disseminated
disease, particularly when peripheral-blood CD4+ T cell counts fall
below 50–100/μL. As treatment for underlying HIV infection has
improved, the incidence of serious CMV infections (e.g., retinitis)
has decreased. However, during the first few weeks after institution of
highly active antiretroviral therapy, acute flare-ups of CMV retinitis
may occur secondary to an immune reconstitution inflammatory
syndrome.
Syndromes produced by CMV in immunocompromised hosts often
begin with prolonged fatigue, fever, malaise, anorexia, night sweats,
and arthralgias or myalgias. Liver function abnormalities, leukopenia, thrombocytopenia, and atypical lymphocytosis may be observed
during these episodes. The development of tachypnea, hypoxemia,
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and unproductive cough signals respiratory involvement. Radiologic
examination of the lung often shows bilateral interstitial or reticulonodular infiltrates that begin in the periphery of the lower lobes
and spread centrally and superiorly; localized segmental, nodular, or
alveolar patterns are less common. The differential diagnosis includes
Pneumocystis infection; other viral, bacterial, or fungal infections; pulmonary hemorrhage; and injury secondary to irradiation or to treatment with cytotoxic drugs.
Gastrointestinal CMV involvement may be localized or extensive
and almost exclusively affects immunocompromised hosts. Colitis is
the most common clinical manifestation in organ transplant recipients. Ulcers of the esophagus, stomach, small intestine, or colon may
result in bleeding or perforation. CMV infection may lead to exacerbations of underlying ulcerative colitis. Hepatitis occurs frequently,
particularly after liver transplantation. Acalculous cholecystitis and
adrenalitis also have been described.
CMV rarely causes meningoencephalitis in otherwise healthy
individuals. Two forms of CMV encephalitis are seen in patients
with AIDS. One resembles HIV encephalitis and presents as progressive dementia; the other is a ventriculoencephalitis characterized by
cranial-nerve deficits, nystagmus, disorientation, lethargy, and ventriculomegaly. In immunocompromised patients, CMV can also cause
subacute progressive polyradiculopathy, which is often reversible if
recognized and treated promptly.
CMV retinitis is an important cause of blindness in immunocompromised patients, particularly patients with advanced AIDS
(Chap. 226). Early lesions consist of small, opaque, white areas of
granular retinal necrosis that spread in a centrifugal manner and
are later accompanied by hemorrhages, vessel sheathing, and retinal edema (Fig. 219-1). CMV retinopathy must be distinguished
from that due to other conditions, including toxoplasmosis, candidiasis, and herpes simplex virus infection.
Fatal CMV infections are often associated with persistent viremia
and the involvement of multiple organ systems. Progressive pulmonary infiltrates, pancytopenia, hyperamylasemia, and hypotension are
characteristic features that are frequently found in conjunction with
a terminal bacterial, fungal, or protozoan superinfection. Extensive
adrenal necrosis with CMV inclusions is often documented at autopsy,
as is CMV involvement of many other organs.
Diagnosis
CMV infection usually cannot be diagnosed reliably on clinical
grounds alone. Isolation of CMV or detection of its antigens or DNA
in appropriate clinical specimens is the preferred approach. The most
common method of detection is quantitative nucleic acid testing
(QNAT) for CMV by polymerase chain reaction (PCR) technology,

Figure 219-1 Cytomegalovirus infection in a patient with AIDS
may appear as an arcuate zone of retinitis with hemorrhages and
optic disk swelling. Often CMV is confined to the retinal periphery,
beyond view of the direct ophthalmoscope.
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