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In the next decade, longer survival of patients with cancer and more-aggressive therapies applied to common conditions,

such as asthma and rheumatoid arthritis, will result in a larger population with significant immune system defects. Many

in this population will be at risk for opportunistic infections, which are familiar to doctors who have treated people infected

with human immunodeficiency virus (HIV). However, the epidemiology, presentation, and outcome of these infections in

patients with an immune system defect, other than that caused by HIV infection, may be different than those encountered

in patients with acquired immunodeficiency syndrome. Reviewed are 4 common opportunistic infections: Pneumocystis carinii

pneumonia, cryptococcosis, atypical mycobacterial infection, and cytomegalovirus infection. Emphasized are the important

differences among these groups at risk.

Many physicians have treated opportunistic infections (Ols) in
patients with AIDS and are familiar with clinical presentation
in and management of this population. However, OIs continue
to occur in persons who have cancer, or collagen vascular dis-
ease or have received organ transplants. In addition, relatively
common diseases, such as asthma, inflammatory bowel disease,
and rheumatoid arthritis, are being treated with increasingly
cytotoxic medications, such as methotrexate and cyclosporine,
or with anti-inflammatory monoclonal agents that may
predispose the patient to OIs [1]. Furthermore, bone marrow
transplantation is being applied to nonneoplastic conditions,
such as sickle cell disease, thalassemia, and multiple sclerosis.
Thus, in the years ahead, an expanding proportion of the US
population will be treated with immunosuppressive therapy,
placing many at risk for Ols.

This review will consider differences in the epidemiology, clin-
ical presentation, and outcome for 4 OIs common in patients
with AIDS: Pneumocystis carinii pneumonia (PCP); infection
with Cryptococcus neoformans; infection with atypical mycobac-
teria, especially Mycobacterium avium complex (MAC); and in-
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fection with cytomegalovirus (CMV). Each will be considered in
the context of specific risk groups.

Prevention of OIs among persons without AIDS also will be
briefly discussed. Information on prophylaxis can be obtained
in the form of Public Health Service guidelines for persons with
HIV/AIDS [2] and persons who have undergone hematopoietic
stem cell transplantation (HSCT) [3]. No guidelines for other
risk groups are available.

PCP

Table 1 shows the incidence and outcomes of PCP in patients
with and patients without HIV infection.

Epidemiology

AIDS. Prior to routine use of prophylaxis, most HIV-infected
persons with CD4 counts of <200 cells/mm’ developed PCP
[4]. Although the rate has decreased significantly with the in-
troduction of HAART, PCP remains the most common AIDS-
related OI, usually occurring among those not receiving pri-
mary care [22].

Cancer. Hughes et al. [6], in their seminal studies of PCP
in children with acute lymphoblastic leukemia (ALL), found
an incidence ranging from 22% to 45%, depending on the
chemotherapy used and the stage of leukemia. With the intro-
duction of prophylaxis, the rate decreased to 0% [23]. Without
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Table 1. Incidence, clinical presentation, outcome, and prevention of Pneumocystis carinii pneumonia (PCP) among patients who did not receive prophylaxis and did

or did not have HIV infection.

Patient group, by disease or condition

Variable AIDS Cancer®

Transplantation® CVD Other

Incidence >50% [4] Varies by type of cancer [5];

22%-45% for ALL [6] and

NHL [6], >25% for SCID [5],

25% for rhabdomyosar-
coma [5], 1.3% for solid tu-
mor while receiving CS [7]

Clinical presentation [17, 18]

Prodrome duration, days 28 <5

Po,, mm 69 50

Parasite load Many Few
Outcome: survival rate >80% 50% [5]

Preventive measures® Patients with CD4 counts of >20 mg of a prednisone
<200 cells/mm? [2] or a equivalent for >1 month [5]

history of thrush [2]

5%-10% for all [, 8-10]; >25% for lung  <2% for all types [13]; >6%
transplant recipients [11, 12] for Wegener's granulo-
matosis [13, 14]

No data available; reports in
the early 1990s described
PCP without underlying
immunodeficiency [15, 16]

<5 <5 NA
50 NA NA
Few Few Few

90% of kidney transplant recipients [19] 68% [13] NA

Allo BMT recipients: during months 2-6, NR NR

longer if there is chronic GVHD [3];

auto BMT recipients: consider for

patients with intense conditioning or

recent use of fludarabine, Campath

antibodies, or a similar compound [3];

SOT recipients: during the period of

maximal immunosuppression [20, 21]

NOTE. ALL, acute lymphocytic leukemia; allo, allogeneic; auto; autologous; CS, glucocorticosteroids; CVD, collagen vascular disease; GVHD; graft-versus-host disease; NA, no data available; NHL,
non-Hodgkin's lymphoma; NR, no recommendation; Po,, partial pressure of oxygen; SCID, severe combined immune deficiency; SOT, solid-organ transplant.

? Rate related to intensity of chemotherapy or immunosuppressive therapy used (see the section on PCP in the text).
® Preventive measures recommended for the at-risk patients who meet the criterion or criteria specified.
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prophylaxis, rates may approach 25% among patients with non-
Hodgkin’s lymphoma, severe combined immunodeficiency
syndrome, or rhabdomyosarcoma [5]. The incidence among
persons with a primary or metastatic CNS tumor is 1.3% [7].
Generally, corticosteroid use is implicated; recent reports, how-
ever, suggest that increasingly potent cytoreductive therapy,
without corticosteroids, may be sufficient [24, 25].
Transplantation.
5%-15% of patients who undergo solid-organ transplantation

Without prophylaxis, PCP develops in

or allogeneic HSCT [5, 8-10]. Among heart-lung transplant
and lung transplant recipients, the rate is higher, approaching
25% in most series [11, 12]. PCP is uncommon among au-
tologous HSCT recipients [2]. Organ rejection may increase
the risk [26]. More-potent immunosuppression has resulted in
higher rates among heart and kidney transplant recipients [27,
28]. Nosocomial transmission has occurred in kidney trans-
plant recipients [29].

Other. PCP occurs in 1%-2% of all patients with rheu-
matologic disorders—most often, but not always, among those
receiving immunosuppressive therapy [13]. Patients with We-
gener’s granulomatosis are at higher risk, with rates up to 6%
[13, 14]. Isolated cases have been reported for persons receiving
intense immunosuppression for asthma, glomerulonephritis,
ulcerative colitis, and other conditions [5].

No known immunodeficiency. In the 1990s, series from
New York [15] and Spain [16] described PCP in patients who
had no clear predisposition. No similar cases have subsequently
been reported.

Clinical Presentation

Kovacs and colleagues [17] published a landmark study con-
trasting the clinical characteristics of PCP in 49 HIV-infected
persons with those in 39 HIV-negative patients who had other
underlying conditions. At presentation, patients with AIDS had
a longer median duration of symptoms (28 vs. 5 days) and
higher median room air arterial oxygen tension (69 vs. 52 mm
Hg). Subsequent studies have confirmed the differences.

Outcome
The survival rate among patients with PCP and AIDS has im-
proved steadily; it now approaches 90% in many treatment
centers. In sharp contrast, survival among patients with PCP
who do not have HIV infection has improved little: only
40%-70% survive. In the 1970s, Hughes et al. [30] found a
68% survival rate among children with acute lymphoblastic
leukemia, and Walzer et al. [31] reported a 42% survival rate
among all reported cases in the United States. Throughout 3
decades of reports from Memorial Sloan-Kettering Cancer Cen-
ter (MSKCC; New York), the survival rate has been ~50%,
although it has improved recently [7, 25].

Mortality rates vary according to the population at risk, with

patients with cancer faring the worst [7, 17]. A report from a
Dutch center found a 65% survival rate overall among 78 HIV-
negative patients, with the best rate (92%) among 13 kidney
transplant recipients [19]. A comparable survival rate was de-
scribed in a study from the Mayo Clinic [32] and for rheu-
matology patients [13].

Limper and colleagues [18] investigated a possible patho-
physiologic basis for the differences in presentation and out-
come. They examined the numbers of P. carinii parasites and
the lung inflammatory cell populations in bronchoalveolar lav-
age specimens obtained from patients with and patients without
AIDS. The investigators found that patients with AIDS had
significantly higher numbers of P. carinii and substantially fewer
neutrophils in the lavage fluid samples than did other im-
munocompromised patients with PCP. They hypothesized that
the number of neutrophils negatively influenced overall sur-
vival, concluding that lung inflammation contributed to res-
piratory impairment in patients with PCP. According to this
hypothesis, HIV-negative patients with PCP have higher rates
of complication and death, paradoxically, because they have a
superior capacity for inflammation. Alternatively, other more
complex and less conspicuous factors may account for the
difference.

Prevention
Trimethoprim-sulfamethoxazole is the preferred prophylactic
agent in any patient population [2, 3, 33]. Desensitization is
effective in =65% of HIV-infected persons who report an al-
lergy [34] and may be effective in persons at risk with other
conditions, [35] except those with a history of a blistering rash
from sulfa drug exposure. The optimal duration of prophylaxis
remains unsettled [3, 20, 21]. Treatment with alternative med-
ications, such as dapsone, aerosolized pentamidine, sulfadox-
ine-pyrimethamine, and atovaquone, appears effective in some
populations [36-39] but inferior in others [40, 41].
Determining which HIV-negative patients are at risk for PCP
remains difficult [42]. A decreased CD4 cell count may suggest
risk [43], as does receipt of high doses of corticosteroids for
an extended period. However, many patients receive brief
courses of corticosteroids for such conditions as asthma. Their
risk of an adverse reaction to trimethoprim-sulfamethoxazole
certainly outweighs any potential benefit. At MSKCC, patients
who have an underlying immunocompromising condition,
such as cancer, who receive the equivalent of =20 mg of pred-
nisone for =1 month are given trimethoprim-sulfamethoxazole
at the institution of the corticosteroid course and for 1 month
after its discontinuation [5, 42].

C. NEOFORMANS INFECTION

Table 2 lists incidence and outcome of C. neoformans infection
in patients with and patients without HIV infection.
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Table 2.
prophylaxis and did or did not have HIV infection.

Incidence, clinical presentation, outcome, and prevention of invasive cryptococcosis among patients who did not receive

Patient group, by disease or condition

Variable AIDS Cancer

Transplantation Other

Incidence
patients [44]; 5% [45]

Clinical presentation Meningitis predominates;

fungemia less common
Outcome: survival rate  78% [51]; 70% [52]

1700-6600 cases per 100,000 0.5 cases per 100,000 ad-
missions to MSKCC [46]

Meningitis predominates;
fungemia less common

43% [51]; 60%-70% [53I; NA NA

0.3%—-2% in liver transplant
recipients [47, 48], but 6%
in those treated with tacro-
limus [49]

Cutaneous and/or osteoarticular NA
disease; meningitis [49, 50]

0.2-0.9 cases per 100,000 for US
population [44]; rare but seen
in patients with diabetes or
receiving corticosteroids [44]

increased hazard ratio

(7.49) [64]

Although oral azole therapy NR
may prevent disease, it has
no impact on mortality, and,
therefore, is not recom-
mended [2]

Preventive measures

NR NR

NOTE. MSKCC, Memorial Sloan-Kettering Cancer Center (New York); NA, no data available; NR, no recommendation.

Epidemiology

AIDS. Invasive cryptococcosis occurs annually in 0.2-0.9 per
100,000 persons not infected with HIV and in 1700-6600 per
100,000 persons with AIDS [44]. Before the introduction of
HAART, as many as 5% of all HIV-infected persons developed
cryptococcosis [45]. Since then, the incidence has decrease by
approximately one-half [22].

Cancer.  Several series have demonstrated that patients
with cancer, especially those with lymphoma and chronic leu-
kemia, are at increased risk for invasive cryptococcosis, partic-
ularly meningitis [44]. During 21 years at MSKCC (1979-1999),
23 cases (excluding isolated pulmonary disease) have occurred
in patients with neoplastic disease, for a rate of ~8.5 cases per
100,000 hospital discharges during the past decade [46, 51].
Underlying diseases have included non-Hodgkin’s lymphoma
(in 9 patients), Hodgkin’s lymphoma (in 7 patients), chronic
lymphocytic leukemia (in 3 patients), and other diagnoses (in
4 patients).

Transplantation.
0.3%—2% of liver transplant recipients [47, 48], although 1
study reported disease in 6 (6%) of 102 consecutive liver trans-

Invasive cryptococcosis occurs in

plant recipients who received tacrolimus [49]. Disease is less-
commonly described among kidney and heart transplant re-
cipients in the United States; a report from India described
cryptococcosis in 9 (2.9%) of 310 kidney transplant recipients
[55].

Other.  Rare cases of disseminated cryptococcal disease are
seen among persons receiving corticosteroid therapy for any
indication [54, 56] and in those with diabetes mellitus [44].
Rates are unknown.

No known immunodeficiency.  All series report crypto-
coccosis among patients who lack a clear predisposition [54,
57, 58]. Older series suggested that such “normal” hosts ac-
counted for up to 20% of meningitis cases and 80% of cases

of CNS cryptococcal abscess [59]. In a recent study of crypto-
coccosis in 135 persons without HIV infection, 30% had no
discernible underlying condition [44].

Clinical Presentation
The presentation of cryptococcal meningitis is similar in groups
at risk; fever, change in mental status, and headache occur in
>50% of patients at risk. Meningismus is uncommon. In some
studies, patients with HIV infection are more likely to have
fungus evident on India ink examination and a higher crypto-
coccal latex agglutination titer [58]. In addition, the intensity
of inflammation in HIV-infected patients, as measured by CSF
WBC counts, may be lower than it is in persons without HIV
infection. Among both liver and kidney transplant recipients,
cryptococcus infection may cause cutaneous and/or osteoar-
ticular disease; meningitis is less common [49, 50, 55].
Cryptococcus subspecies may influence both clinical presen-
tation and outcome in persons without HIV infection; C. neo-
formans var. gatti perhaps has a more-severe presentation and
a worse outcome [57, 60]. Such insights into virulence may
explain differences in presentation across a wide range of patho-
gens, but data remain limited.

Outcome
A series from MSKCC reported a significant difference in out-
comes for persons with cryptococcal meningitis according to
underlying HIV status [51]. Persons with cryptococcal men-
ingitis and cancer fared significantly worse than did those with
HIV infection (improvement or cure in 43% vs. 78%), a finding
similar to that for persons with PCP.

French investigators found the strongest predictor of fatal
infection among 83 HIV-negative patients with cryptococcosis
was underlying cancer (P = .007; hazard ratio, 7.49) [54]. The
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survival rate was higher among those who had undergone organ
transplantation, who had a variety of other conditions, or who
had no discernible abnormality.

Prevention

Routine prophylaxis is not recommended against cryptococ-
cosis for any risk group.

ATYPICAL MYCOBACTERIAL INFECTIONS

Table 3 shows incidence and outcomes of atypical mycobacterial
infections in patients with and patients without HIV infection.

Epidemiology

Rapidly growing mycobacteria are well known to cause central
venous catheter—related bacteremia [63, 73]. These infections
are related to anatomic disruption and not to an underlying
immune system defect and, therefore, will not be considered
further. Non—catheter-related disease due to the rapidly grow-
ing mycobacteria is quite rare; such infections have occurred
in a wide variety of underlying conditions [72].

AIDS.  Before HAART was introduced, atypical mycobac-
terial infection, particularly MAC infection, was common
among patients with advanced AIDS. For example, dissemi-
nated MAC occurred in ~25% of patients with <50 CD4 cells/
mm’ [2]. With use of effective prophylaxis and HAART, this
rate has decreased significantly [22]. Numerous other atypical
mycobacteria have been reported to cause both disseminated
and pulmonary disease in patients with HIV infection [74].

Cancer. Disseminated MAC is seldom encountered in pa-
tients with cancer [75], with the exception of those with hairy
cell leukemia [61] or, perhaps, chronic myelogenous leukemia
(CML) [62]. In separate series, 9 (5%) of 186 patients with
hairy cell leukemia [61] and 3 (4%) of 76 patients with CML
[62] developed disseminated atypical mycobacterial infection,
usually MAC infection.

Rapidly growing mycobacteria (Mycobacterium fortuitum
and Mycobacterium chelonae) were recovered from respiratory
specimens obtained from 37 patients with various cancers at
The University of Texas M. D. Anderson Cancer Center (Hous-
ton, TX); most culture results were thought to indicate colo-
nization [76]. In the last 8 years at MSKCC, only 1 patient with
cancer has developed MAC bacteremia, a 5-year-old child re-
ceiving intensive chemotherapy (which included cladribine) for
histiocytosis.

HSCT. Of 6259 patients who underwent HSCT in Seattle
the past 20 years, 5 patients (0.07%) developed probable or
definite mycobacterial disease, exclusive of catheter-related in-
fection [63]. Infecting species included MAC (in 3 patients)
and Mpycobacterium gordonae (in 2 patients). Among 2241
HSCT recipients at the University of Minnesota, mycobacterial

infections were diagnosed in only 11 (0.49%), including 9
(0.6%) of 1486 allograft recipients and 2 (0.26%) of 755 au-
tograft recipients [64]. Infecting mycobacteria included Myco-
bacterium tuberculosis (in 2 patients), MAC (in 2 patients), and
rapidly growing mycobacteria (in 7 patients; 6 of these infec-
tions were related to central venous catheters).

In the 1990s at MSKCC, 812 allogeneic HSCTs were per-
formed, including many with T-cell depleted allogeneic grafts.
The only atypical mycobacteria that caused bacteremia was
Mpycobacterium haemophilum; bacteremia due to this organism
was diagnosed in 13 (1.6%) of these cases [69].

Kidney transplantation. In older series, mycobacterial in-
fections complicated 0.3%-0.5% of kidney transplantations
[65]; however, many of these infections were tuberculosis. In
1 report, approximately one-half of the infections occurred in
the first 6 months after transplantation, in contrast to infections
in patients who receive other solid-organ transplants, which
typically occur much later [65]. Several reviews of the topic
have appeared [68, 77].

Heart transplantation. Among patients who underwent
heart transplantation at Stanford University (Palo Alto, CA)
during the years 1968-1988, 14 (2.8%) of 502 patients devel-
oped mycobacterial infection; the majority of these cases oc-
curred before the introduction of cyclosporine [66]. The time
from transplantation to diagnosis was ~3.5 years, and the pa-
tients with mycobacterial infection had higher rates of trans-
plant rejection. Eight patients presented with disseminated in-
fection, and 4 had findings localized to the lungs. The survival
rate was comparable to that for other transplant recipients.
Infecting species included Mycobacterium kansasii, in the early
years of the program, and MAGC, in the second decade.

Lung transplantation. In a series from Australia, 21 (8%)
of 261 lung transplant recipients developed atypical mycobac-
terial disease, including MAC infection (13 pulmonary cases)
and disseminated M. haemophilum infection (5 cases) [67].
Pulmonary infections typically involved the transplanted lung.
Mean time from transplant to diagnosis was almost 2 years.
Patients with mycobacterial infection showed a trend for graft
rejection.

Liver transplantation.  Atypical mycobacterial infection is
seldom reported in liver transplant recipients [68].

Other conditions/no known immunodeficiency.  Slowly
progressive pulmonary infection with MAC has been described
in middle-aged men with various comorbidities, particularly
underlying lung disease [70]. Corticosteroid use rarely has been
associated with disseminated MAC infection [75].

In 1989, a syndrome of progressive pulmonary MAC infec-
tion in persons without evident predisposing conditions was
described [71]. Patients tended to be thin, elderly women, many
of whom had axial skeletal abnormalities, such as scoliosis and
pectus excavatum, as well as mitral valve prolapse [78].
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Table 3. Incidence, clinical presentation, outcome, and prevention of atypical mycobacterial infections among patients who did not

receive prophylaxis and did or did not have HIV infection.

Patient group, by disease or condition

Variable AIDS Cancer Transplantation Other
Incidence
MAC infection 20%-25% if CD4 Very rare, except: 5% for Allo BMT recipients, 0.07% [63]; allo NA

count is <50 cells/

Mycobacterium haemo- Rare [69] Rare

philum infection
Clinical presentation
MAC infection

Constitutional Constitutional

M. haemophilum infection ~ Skin and joint NA
symptoms [69]
Mycobacterium kansasii Pulmonary, NA
infection disseminated
Infection due to rapidly Catheter-associated Catheter-associated [72];

growing pathogens

lesions [72]
Outcome Most respond to Respond to effective
effective therapy therapy
Preventive measures® CD4 count, <50 cells/ NR
mm? [2]

hairy cell leukemia [61]
mm? [2] and 3.9% for CML [62]

disseminated [72]; skin

and auto BMT recipients, 0.49%
[64]; kidney transplant recipients,
0.3-0.56% [65] (includes TB); heart
transplant recipients, 2.8% [66]
(higher with cyclosporine); lung
transplant recipients, 8.0% [67]; liver
transplant recipients, very rare [68]

Allo BMT, 1.6% [69] NA

Pulmonary [63] Progressive pulmonary

infection [70, 71]
Skin lesions [69]; tenosynovitis, arthri-
tis [68]; tenosynovitis, arthritis [68]

NA Pulmonary in normal hosts
Wound-associated

Catheter-associated; tenosynovitis,
arthritis [68]

No increased mortality, except for allo  Progressive disease despite
BMT recipients with M. haemo- therapy [70, 71]
philum infection involving lungs [69]

NR [3] NR

NOTE. allo, allogeneic; auto, autologous; BMT, bone marrow transplantation; CML, chronic myelogenous leukemia; MAC, Mycobacterium avium complex;

NA, no data available; NR, no recommendation.

@ Preventive measures recommended for the at-risk patients who meet the criterion or criteria specified.

Clinical Presentation
The presentation of disseminated mycobacterial disease is sim-
ilar in any patient group and is characterized by constitutional
symptoms, such as fever, night sweats, weight loss, and fatigue.
Clinically evident MAC infection of specific organs, such as
lung, soft tissue, or the urinary tract, is unusual. With the
introduction of HAART, symptomatic MAC adenitis has
emerged as an “immune reconstitution syndrome” [79].
Among 78 cases of atypical mycobacteriosis in kidney and
heart transplant recipients [68], cutaneous involvement, teno-
synovitis, and arthritis were the most common presentations,
accounting for 67% of cases. In contrast, classic constitutional
signs, such as fever and weight loss, were unusual. Pulmonary
involvement was encountered in only 28% of cases. M. kansasii
and M. haemophilum accounted for the majority of infections.
Among HSCT recipients, M. haemophilum infection pre-
dominates. This infection may present with ulcerating, painful
skin lesions, joint involvement, or, in more-severe cases, with
pneumonitis and/or bacteremia [69]. The presentation of M.
haemophilum infection in persons with HIV infection is iden-
tical. Involvement of the transplanted lung with progressive
MAC pneumonitis is the most common presentation among
lung transplant recipients [67].

Progressive pulmonary MAC infection among middle aged
men with preexisting lung disease and among thin elderly
women is characterized by productive cough, gradual weight
loss, and an indolent but ineluctable course [70, 71].

Outcome

The introduction of macrolide antibiotics (clarithromycin and
azithromycin) has provided agents potent against many atypical
mycobacteria, resulting in effective therapy for most diseases.
An exception is M. haemophilum infection involving the lung,
which appears to be always fatal [69]. Potential drug-drug in-
teractions, especially with rifamycins, complicate management
of these infections in patients who have cancer or who have
undergone transplantation.

Prevention

Routine prophylaxis against atypical mycobacteriosis for any risk
group, other than patients with AIDS [2], is not recommended.
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CMYV INFECTION

Table 4 lists the incidence and outcomes of CMV infection in
patients with and patients without HIV infection.

Epidemiology

AIDS. 1In the early 1990s, the rate of CMV retinitis was 7.5
case per 100 person-years among people with AIDS; the rate
for other symptomatic CMV disease was 4.5 cases per 100
person-years [22]. Introduction of HAART has resulted in a
drastic decrease in the number of cases and has allowed many
patients with existing disease to discontinue their anti-CMV
therapy [22].

Cancer. CMV disease is extremely rare in patients with
cancer. A review from M. D. Anderson Cancer Center identified
only 20 cases of CMV pneumonia among 9029 autopsies (a
rate of 2.2 per 1000 autopsies) performed during 1964—1990
on adults without HIV or transplanted organs [80]. Cases were
more common among patients with multiple myeloma (rate,
18.4 cases per 1000 autopsies) and brain tumor (rate, 10.1 cases
per 1000 autopsies). All had received chemotherapy, and 75%
had received corticosteroids. Most cases occurred in patients
with disseminated neoplasm. An increased risk for patients with
leukemia has recently been suggested [85].

At MSKCC, data for all patients treated between 1996 and
1998 who had a blood sample positive for CMV by culture,
early antigen test, or shell vial culture were reviewed [89]. Re-
sults for >4500 tests were submitted, including many from 448
recipients of autologous transplants. After patients who had
HIV infection or had received an allogeneic transplant were
excluded, only 3 patients had high-grade antigenemia (defined
as >15 cells/slide), each of whom was receiving high-dose
corticosteroid therapy. Underlying conditions included acute

Table 4.
receive prophylaxis and did or did not have HIV infection.

lymphoblastic leukemia, chronic myelogenous leukemia, and
Evans’s syndrome.

Transplantation. CMYV disease is a serious complication
in patients who undergo solid-organ transplantation or allo-
geneic HSCT. Without prophylaxis, 8%-39% of solid-organ
transplant recipients (rates for kidney and heart-lung transplant
recipients, respectively) and 20%-35% of allogeneic HSCT re-
cipients develop disease that may result in graft rejection [81].

Other conditions/no known immunodeficiency.  Severe
CMYV infections have been reported rarely in seemingly im-
munocompetent persons [82, 83]. One review identified 34
such cases in the world literature [82]. Acute CMV infection
may be more severe in some patients with lupus [84].

Clinical Presentation

CMYV causes an infectious mononucleosis—like syndrome in nor-
mal hosts [82]. CMV retinitis is a familiar complication of ad-
vanced HIV infection, but is extremely unusual in other com-
promised hosts [82, 83]. Rare cases have been reported during
intensive chemotherapy or immunosuppression [82, 83].

Similarly, CMV retinitis following either HSCT or solid-
organ transplantation is uncommon. A report from Seattle
found 10 cases in 5721 HSCT recipients [88]. Among persons
who were alive at day 100 after transplantation and had chronic
graft-versus-host disease, the rate was 1.4%. Fewer than 5 cases
have occurred among the recipients of 812 allogeneic trans-
plants performed during the past decade at MSKCC.

Among 860 patients who received heart, lung, or liver trans-
plants in Australia, ~1% developed retinitis [90]. A large series
from New York City found CMV retinitis in 4 of 684 liver
transplant recipients [91]. Symptoms began, on average, 4
months after transplantation. Active surveillance may reveal

Incidence, clinical presentation, outcome and prevention of cytomegalovirus (CMV) infection among patients who did not

Patient group, by disease or condition

Variable AIDS (pre-HAART) Cancer

Transplantation Other

Incidence
overall [22]; 7.5 cases
per 100 patients for
retinitis [22]

autopsies [80]; 18.4
cases per 1000 autop-
sies of patients with
multiple myeloma [80]

Clinical presentation

titis (rare)
Outcome Relapse is common NA
Preventive measures®  CD4 count <50 cells/ NR
mm?® and CMV sero-
positive [2]

12 cases per 100 patients  Rare; 2.2 cases per 1000

Retinitis, colitis, pneumo-  Pneumonitis (rare) [80, 85]

40%-100% seroprevalence [82];
many subclinical cases; rare
severe cases in normal hosts [82]
and those with comorbidities [83];
rare in patients with lupus [84]

Kidney transplant recipients, 8%
[81]; heart-lung transplant recipi-
ents, 39% [81]; allo BMT recipi-
ents, 20%-35% (disease) [81]

25% of “mono” cases [82];
severe invasive disease of
multiple organs [82, 83]

Fever, pneumonitis [81], graft
failure [81], Gl involvement [86,
87], retinitis (rare) [88]

Pneumonitis in allo BMT recipi- Poor outcome for severe disease
ents is fatal in 50% of cases [82, 83]
[81]; graft rejection [81]

Preemptive or prophylactic, per NR [82]
institutional protocol [3]

NOTE. Allo, allogeneic; BMT, bone marrow transplantation; Gl, gastrointestinal; HAART, highly active antiretroviral therapy; allo, allogeneic; “mono,” syndrome
consistent with infectious mononucleosis; NA, no data available; NR, no recommendation.

@ Preventive measures recommended for the at-risk patients who meet the criterion or criteria specified.
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more cases: among heart transplant recipients who were ex-
amined prospectively, 14.6% had evidence of retinitis that was
ongoing or had resolved [92].

CMV pneumonitis resembles any diffuse pneumonitis [80].
CMV infection with gastrointestinal involvement is more fre-
quently described (in ~5% of all transplant recipients) and may
involve any part of the gastrointestinal tract [86, 87].

The introduction of molecular-based diagnostic tests, such
as the pp65 antigen test and PCR, has allowed clinicians to
intervene early in the course of infection, resulting in better
outcome [93]. However, the aggressive approach has spawned
a new syndrome, “late CMV disease,” which suggests that, for
some patients, advent of symptoms is delayed by such therapy,
not averted [94, 95].

Outcome

Complications from CMYV infection usually relate more to the
influence of CMV infection on graft survival than to end-organ
CMV disease, except among HSCT recipients with CMV pneu-
monitis, who continue to have a high mortality rate (50%) [81].
Relapse occurs in up to one-fourth of all solid-organ transplant
recipients who receive routine 2-week induction therapy.

Prevention

Routine prophylaxis against CMV infection is not recom-
mended for patients with HIV infection, although the availa-
bility of active orally administered agents may cause this rec-
ommendation to be reconsidered [2]. The ability to detect low
levels of CMV by PCR or antigen-capture testing prior to the
development of invasive disease has profoundly changed the
preventative strategies available for solid-organ transplant and
HSCT recipients [93].

CONCLUSION

OlIs in patients with cancer, patients who have received organ
transplants, and patients with other immune deficiencies may
differ substantially from the same diseases encountered in pa-
tients with HIV infection. In addition, the host’s ability to
mount an inflammatory response may, paradoxically, result in
a worse outcome, a reminder of the complicated and sometimes
double-edged nature of inflammation. Despite advances in the
prevention and treatment of Ols in patients with AIDS, man-
agement of Ols in other hosts looms as a significant challenge
for the infectious diseases specialist in the years ahead.
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