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Cytomegalovirus infection in AIDS
patients. An illustrative case series
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ABSTRACT

Background: Cytomegalovirus (CMV) is an opportunistic infection (OI) in
immunosuppressed patients. However, there are no clear cut-off values available
for quantitative plasmatic CMV measures (viral load [VL]) to discriminate those
with CMV illness from those infected suffering a transient viral reactivation. Aim:
To estimate a CMV VL cut-off point that discriminates infected patients and
those with CMV related diseases, and to clinically characterize AIDS patients
with this OI. Patients and Methods: Retrospective analysis of AIDS patients
admitted by any reason between years 2017 and 2019 and who had a positive
plasma CMV VL at any titer. Cases were categorized with illness or infected
using accepted criteria and the cut-off value was obtained by receiver operating
characteristic curve (ROC) analysis. Results: Twelve patients were identified as
having a CMV-associated illness and seven with CMV infection. A CMV VL
of 3,800 copies/mL had a sensitivity of 91.6% and 100% specificity to discrimi-
nate both states. Of the 12 patients with CMV illness, all were in AIDS stage
and only five were receiving HIV therapy. Predominant clinical presentations
were gastrointestinal (50%), followed by liver involvement (25%) and CMV
disease (25% ). All patients were treated with ganciclovir or valganciclovir. Ten
patients had a favorable response (83.3%), one patient only had a laboratory
improvement (8.3%) and one died during treatment (8.3%). Drug toxicity
was recorded in nine patients but in only three cases, a dose adjustment was
necessary. Conclusions: The predominant clinical manifestation in our series
was gastrointestinal. A CMV VL cutoff level of CMV VL of 3,800 copies / mL
is useful to discriminate infected patients from those with CMV related disease.

(Rev Med Chile 2020; 148: 778-786)

Key words: Acquired Immunodeficiency Syndrome; Cytomegalovirus; Pa-
tient Outcome Assessment; ROC Curve; Drug-Related Side Effects and Adverse
Reactions.

Infeccién por citomegalovirus en pacientes
con SIDA. Una serie ilustrativa

Antecedentes: Citomegalovirus (CMV) es una infeccién oportunista (I10)
en pacientes inmunosuprimidos. Sin embargo, se requieren puntos de corte
de carga viral (CV) para discriminar a aquellos con enfermedad por CMV de
aquellos infectados que sufren una reactivacion viral transitoria. Objetivos:
Estimar un punto de corte de la CV de CMV que discrimine a los enfermos de
los infectados y, ademds, caracterizar clinicamente a los pacientes con sida que
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presentan esta 10. Pacientes y Métodos: Andlisis retrospectivo de pacientes
con sida hospitalizados por cualquier motivo entre los afios 2017 y 2019, y que
presentaron un CV de CMV plasmadtica positiva a cualquier titulo. Los casos se
clasificaron como enfermos utilizando criterios aceptados y el valor de corte se
obtuvo mediante andlisis de una curva ROC. Resultados: Durante el periodo
de estudio, 12 pacientes fueron identificados con enfermedad asociada al CMV y
siete con infeccién. Una CV de 3.800 copias/ml logré una sensibilidad de 91,6%
y una especificidad de 100% para discriminar ambos estados. De los 12 pacien-
tes enfermos, todos estaban en etapa de sida y solo 5 recibian terapia contra el
VIH. La presentacién clinica predominante fue gastrointestinal (509) seguida
del compromiso hepdtico (25%) y de la enfermedad por CMV (25%). Todos
los pacientes fueron tratados con ganciclovir o valganciclovir. Diez pacientes
tuvieron una respuesta favorable (83,3%), uno solo tuvo mejoria de laboratorio
(8,3%) y otro paciente fallecié durante el tratamiento (8,3%). Nueve pacientes
evolucionaron con toxicidad farmacoldgica, pero en solo 3 casos fue necesario
ajustar las dosis. Conclusiones: La forma predominante de presentacion de la
enfermedad fue gastrointestinal. Un punto de corte de 3.800 copias/ml discrimina

pacientes infectados de aquellos con la enfermedad.

Palabras clave: Citomegalovirus; Sindrome Inmunodeficiencia Adquirida;
Curva ROG; Efectos adversos asociados a drogas y reacciones adversas, evalua-

cion desenlace.

in Chile with patients debuting in advanced
stages of the disease maintains the clinical
relevance and burden of opportunistic infections
(OI). This phenomenon occurs in clear contrast
with their marked decrease in countries that have
achieved a successful introduction of combined
antiretroviral therapy programs'.
Cytomegalovirus (CMV) is an AIDS-defining
illness affecting different organs (for example re-
tinitis or colitis) or by a febrile disease associated
with hematological alterations with or without
increased serum transaminases denominated
CMYV disease. These complications arise by viral
reactivation secondary to advanced immuno-
suppression, however, asymptomatic transient
reactivation events also can occur, which turned to
be evident when quantitative techniques in blood
or plasma samples are incorporated*®. Distinction
between disease and reactivation is necessary in
every suspicious case to avoid overtreatment for
CMV in a patient who has another cause for the
symptoms. In this way, using appropriate criteria
and local validations, the quantitative techniques
for CMV allow to discriminate between infection
and illness and also to evaluate the response to a
specific treatment.

T he epidemiological expansion of HIV/AIDS

Rev Med Chile 2020; 148: 778-786

Some publications on immunosuppressed
patients affected by CMV in Chile have evaluated
viral loads in a quantitative manner to identify
patients with CMV illness”®. Although a compari-
son between CMV diseased versus asymptomatic
patients®, no clear cut-off points to distinguish
infection from disease in routine clinical settings
are available for AIDS patients in our country. Be-
sides, a more detailed clinical information on the
symptoms associated with CMV in AIDS patients,
their response to therapy, viral clearance and out-
come is desirable. In addition, it is not known if
patients with this OI belong to newly-diagnosed
AIDS patients or whether they are part of those
who discontinued their HIV treatment, and are
somehow preventable cases.

Patients and Methods

Study design

Retrospective-descriptive design. Cases were
detected among those HIV/AIDS patients admit-
ted by any reason at the Hospital Base de Valdivia
between 2017 and 2019 and who presented a po-
sitive CMV viral load (VL) in plasma at any titer.
A quantitative CMV analysis was not available
before year 2017.
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Discrimination between diseased and infected
patients and cut-off point calculation

Cases were classified with illness using as
a reference criteria available for patients with
solid organ transplants or hematopoietic pre-
cursors’. The following categories were defined
a priori: CMV disease (fever with leukopenia or
thrombocytopenia and a positive test for CMV
after ruling out other etiologies); gastrointestinal
disease (gastrointestinal symptoms, associated
with mucosal lesions and demonstration of virus
infection in an endoscopic or surgical biopsy;
the case was classified as probable in case of a
favorable response to treatment if biopsy was not
available); hepatitis (bilirubin and liver serum
transaminases increase); probable pneumonia
(positive test for CMV and signs and symptoms
of lung disease, in the absence of other etiologies,
and/or bronchoalveolar lavage with positive test);
and retinitis (characteristic injury confirmed by
an ophthalmologist).

Determination of the cut-off point to discrimi-
nate infected from diseased patients was made by
constructing a ROC curve. Comparisons of some
variables between diseased and infected patients
were performed using nonparametric tests for
independent groups (Mann-Whitney test).

CMV VL measurement

CMV VL was performed through quantitative
real-time polymerase chain reaction (RT-PCR)
from plasma samples performed at the Laborato-
rio de Biologia Molecular from Hospital Base de
Valdivia. Total nucleic acids were extracted using
a MagNA Pure Compact Nucleic Acid Isolation
Kit I on the MagNA Pure Compact Instrument
(Roche Diagnostics GmbH, Germany), following
manufacturer’s instructions. Amplification was
done in real time with primers and probes in-
cluded in the SACACE Quantitative CMV Kit
(Sacace Biotechnologies, Como, Italy) and the
amplification reaction was performed in CFX
96 Touch™ Real-Time PCR Detection System
(BIO-RAD, California, USA) according to the
manufacturer’s instructions. CMV detection
threshold was 400 copies/mL (2.6 log copies/
mL). The linear detection range was from 500
to 10,000,000 copies/mL (2.7 log-7 log copies/
mL). Positive values but < 500 copies/mL were
interpolated to an intermediate value to facilitate
quantitative analysis.
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Characterization of cases assigned as diseased

A descriptive analysis of clinical, laboratory,
treatment and hospital mortality related variables
was performed in the group with end-organ com-
promise or CMV disease. Data are presented as a
percentage in the case of categorical variables and
as a median and interquartile range (25-75%) for
continuous variables. Response to CMV therapy
was categorized as favorable if associated with
clinical improvement and a decline in CMV VL,
laboratory response (only CMV VL decrease) or
as failure in the event of persistent clinical mani-
festations or death.

Bone marrow and renal toxicity associated to
CMYV therapy

Ganciclovir (GCV)/valganciclovir (valGCV)
related toxicity was measured on neutrophil and
platelet counts. Neutrophil toxicity was defined as
a decline of > 50% of the baseline value or a de-
crease to < 1,000 neutrophils/pL". Platelet toxicity
was defined by a decrease below the lower normal
value (150,000/pL) or a drop > 25% if the baseline
was already decreased. To identify treatment asso-
ciated nephrotoxicity we used the KDIGO (Kidney
Disease Improving Global Outcomes) criteria'’.

Ethical issues

This work was approved by the Comité de Etica
Cientifica, Servicio de Salud de Valdivia.

Results

Cases, comparison between infected and diseased
patients and cut-off value to discriminate
between CMYV infection or illness

Between 2017 and 2019, 21 admitted patients
were studied for CMV with a positive plasmatic
VL resultin the period (16 men, 5 women; middle
age 37 years). After a careful clinical analysis, 12
patients were cataloged with disease (57.1%) and
the rest with infection only (42.9%). Patients with
infection in whom CMYV illness was discarded
included one each of the following clinical con-
ditions: fever in a patient with progressive multi-
focal leukoencephalopaty, jaundice secondary to
acute hepatitis B infection, fever and diarrhoea,
community acquired pneumonia with diarrhoea,
colonic intestinal perforation (CMV biopsy nega-
tive), pancytopenia by disseminated atypical my-
cobacteriosis, community acquired pneumonia,

Rev Med Chile 2020; 148: 778-786
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cryptococcal meningitis, and haemophagocytic
syndrome associated to lymphoma. In all of them
low copy numbers were obtained.

The cut-off point by ROC curve to discrimina-
te both states was 3,800 copies/mL in plasma (log
3.58, Area Under the Curve [AUC] 0.96; p <0.001,
Figure 1). CMV VL in diseased patients had a me-
dian of 112,133 copies/mL (log 5.05) versus 249
in those only infected (log 2.40) (p < 0.001 Mann
Whitney test). Sensitivity of a CMV VL > 3,800
copies/mL to detect CMV patients with illness was
91.6% and its specificity was 100%.

A trend towards a higher HIV viral load was
observed among patients with CMV illness ver-
sus those only infected with median values of
774,500 (log 5.89) vs 350,334 (log 5.54) copies/
mL but these differences were not significant
(Table 1). Likewise, no significant differences
were detected both in total lymphocyte count or
in CD4 lymphocyte count between CMV diseased
patients and those only infected (median 28.5 vs
32.5/uL, respectively, Table 1). Furthermore, no
differences were detected in lactic dehydrogena-
se, bilirubin, serum transaminases or plasmatic

Figure 1. ROC analysis of CMV viral
loads to discriminate patients with
end-organ compromise or CMV disease
versus only-infected patients.

Table 1. Comparison of selected clinical and laboratory parameters between CMV diseased and
infected patients. Hospital Base de Valdivia, 2017-2019

Parameter

Age in years (p25-75) 45 (38.5-57)
AIDS stage n/N 12/12
Receiving ART n/N 5/12

CD4/uL (p25-75) 285 (12 -54)

HIV viral load (p25-75)

Platelets/ul (p25-75)
CMV viral load copies/mL (log and IQR)

CMV illness (end-organ or
CMV disease) n = 12*

Log 5,89 (5.33 - 6.42)
Lymphocytes/ul (p25-75) 800 (350 - 1,000)

161,000 (99,999 - 232,000)
112,133 (log 5.05; 4.49-5.62)

CMV infection p**
n = 9%

31 (30-35) 0,02
8/9 ns
3/9 ns
32.5 (30-74) ns
Log 5.54 (5.11-5.97) ns
800 (700 - 1,000) ns
332,000 (247,000 - 496,000) < 0.001
249 (log 2.40; 240 - 275) < 0.001

*For quantitative variables, results are expressed as medians and interquartil range 25-75% (IQR). **Fisher test for categorical
variables and Mann-Whitney test for continuous variables; ns: not significant.

Rev Med Chile 2020; 148: 778-786
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creatinine values between both groups (data not
shown). In contrast, the non-parametric Mann
Whitney test indicated an older age in patients
with CMV illness (median 45 vs 31 years in those
infected, p = 0.02) and a lower platelet count
in CMV diseased patients (median 161,000 vs
332,000 in diseased versus infected, respectively,
p = 0.01, Table 1). The discrimination capacity
of this difference was more limited than CMV
VL. ROC analysis indicated an AUC of 0.82 for
a cut-off value < 230,000 platelets/uL. Applying
this breakpoint, the sensitivity was 75% and its
specificity was 88.9% to recognize CMV illness.

Time trend for CMV patients

The number of cases increased progressively
between 2017 and 2019, with 3, 4 and 5 cases res-
pectively, but this trend did not reach statistical
significance (Spearman correlation analysis).

Characterization of diseased patients

For the group of 12 patients with CMV illness,
their average age was 47.5 years, with 10 male pa-
tients (83.3%), all in AIDS stage (Table 2). Only
5 patients were on antiretroviral therapy (ART,
41.7%), one had abandoned it (8.3%) and 6 (50%)
had never received it. In the group without ART, 3
patients knew the diagnosis but were not in control
and the other 3 were admitted by an AIDS-asso-
ciated condition (25%). In 8 cases CMV caused
hospitalization (75%) and in the rest the disease
appeared after admission. In turn, in half of the
CMYV cases, it was associated with another OI. The
most relevant clinical manifestations were fever
(83.3%), diarrhea (58.3%), and abdominal pain
(54.5%). In addition, 2 presented hematochezia
and 2 jaundice (16.7% each). Laboratory tests
revealed leukopenia (50%), low platelet count
(33.3%) and hypoalbuminemia (75%). Some pa-
tients presented increases in serum transaminase
values (41.7% for SGOT, maximum value 114
IU/L) and alkaline phosphatases (50%, maximum
value 444 TU/L) (Table 2).

Clinical presentation and management

The predominant presentation in this series
was gastrointestinal (50%; 5 probable cases, one
confirmed by biopsy) followed by cholestatic liver
involvement (25%) and CMV disease without
organic involvement (25%, Table 3). Five patients
required Critical Care Unit management (41.7%),
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Table 2. General features and clinical
manifestations among 12 patients with AIDS and
CMYV end-organ compromise or CMV disease.
Hospital Base de Valdivia 2017-2019

Parameter Results

Age, median value 45 years

Male sex 10 (83.3%)
CDC Stage

B3 1 (8.3%)
3 11 (91.7%)
ART

Receiving ART 5 (41.7%)
Abandoned ART 1 (8.3%)
Without ART 6 (50%)
Cause of admission and association

with other Ol

CMV caused admission 8 (75%)
CMV appeared after admission 4 (25%)
Association with other Ol 6 (50%)
Symptoms

Fever 10 (83.3%)
Diarrhoea 7 (58.3%)
Abdominal pain 6 (54.5%)
Hematochezia 2 (16.7%)
Jaundice 2 (16.7%)
Laboratory

Leukopenia < 4,500/ulL 6 (50%)
Thrombocytopenia < 150,000/uL 4 (33.3%)
Hypoalbuminemia < 3.5 g/dL 9 (75%)
Increased SGOT > 40 UI/L* 5(41.7%)
Increased SGPT > 41 UI/L* 4 (33.3%)
Increased alkaline phosphatases > 129 UI/L 6 (50%)
Hyperbilirrubinemia > 1 mg/dL 3 (25%)
Increased blood urea nitrogen > 20 mg/dL 3 (25%)
Elevated plasmatic creatinine > 1 mg/dL 3 (25%)

*SGOT: serum glutamate oxaloacetate transaminase;
SGPT: serum glutamate pyruvate transaminase. ART: anti-
retroviral therapy.

two underwent surgery (16.7%) and 50% required
transfusions. No one reported visual symptoms to
suspect retinitis. The 12 identified patients were
treated with GCV or valGCV (average duration
of therapy 22 days, range 3-43 days) with diffe-

Rev Med Chile 2020; 148: 778-786
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Table 3. Clinical syndrome, management, drug
toxicity and outcomes associated to CMV illness
among 12 patients at the Hospital Base de
Valdivia, 2017-2019

Parameter Results
Clinical syndrome

Gastrointestinal 6 (50%)
Hepatic 3 (25%)
CMV disease* 3 (25%)
Hospitalization unit

Critical Care (ICU or Intermediate Care Unit) 5 (41.7%)
General ward 7 (58.3%)
CMV antiviral therapy

GCV only (intravenous) 4 (33.3%)
Sequential GCV-ValGCV therapy 6 (50%)
ValGCV only 2 (16.7%)
Median induction therapy length in days

(range) 20 (3-43)
Switch to maintenance therapy 9 (75%)
Other therapies

Ventilatory support 2 (16.7%)
Surgical procedures 2 (16.7%)
Transfusions 6 (50%)
Response to CMV therapy

Favorable 10 (83.3%)
Laboratory only 1 (8.3%)
Non response/deceased 1(8.3%)
Drug related toxicity

Neutropenia 8 (66.7%)
Thrombocytopenia 3 (25%)
Acute renal injury 2 (16.7%)
Outcome

Discharged alive 11 (91.6%)
Deceased 1(8.3%)
CMV recurrence 2 (16.7%)

*fever + leukopenia/thrombocytopenia.

Rev Med Chile 2020; 148: 778-786

rent parenteral-oral schedules in the induction
phase and 75% switched to maintenance therapy
(Table 3).

Response to treatment and evolution

Ten patients had a favorable response to
treatment (83.3%), one had only laboratory im-
provement and another died during treatment
(8.3%, Table 3). The remaining 11 patients were
discharged alive (91.6%). The cause of death in
the deceased patient was multifactorial with CMV,
cryptococcosis, and nosocomial candidemia. The
patient was admitted to ICU and connected to
mechanical ventilation. Two patients presented
recurrence of the disease (16.7%), both without
switching to maintenance therapy. Viral clearance
was observed in 10 of the 11 patients with at least
one follow-up sample (Figure 2). In one case,
an initially low CMV value (< 900 copies/mL)
increased in the second control, which motivated
the start of treatment for CMV. The first CMV
control was performed at a median of 11 days
(range 6-22 days). The patient who died presented
an extreme high initial CMV value but died 3 days
later without follow-up.

Hematological and renal toxicity

A decrease in the neutrophil count was detec-
ted in 8 of 12 patients (75%) during follow-up
(Figure 3) and in 3 (25%) a drop on the platelet
count. Only in 2 patients an increase in plasma
creatinine > 0.3 mg/dL above baseline values
(16.7%) was detected (Table 3). The decrease in
the neutrophil count was progressive over time
(Figure 2). Only in 3 of the total of 9 patients with
bone marrow or renal toxicity, the doses of GCV
or valGCV were diminished.

Discussion

In this work, a comparison between CMV di-
seased patients and those only infected was carried
out including patients admitted with symptoms
and/or laboratory abnormalities suggestive of
CMV compromise. We did not include asympto-
matic outpatients as in other Chilean studies®. Our
approach allows a better estimation of a numerical
value able to separate those diseased from those
infected because a real clinical scenario was consi-
dered. A recent study in Brazil determined a cut-
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Figure 2. Viral clearence: plasmatic
CMV viral load values among 11 patients
treated with GCV or valGCV and who
had at least one follow up control. The
patient marked by an asterix showed
a transient CMV VL increase after GVC
dosing was diminished by bone marrow

toxicity.

Figure 3. Neutrophil count evolution
among 8 patients treated with GCV or
valGCV for CMV illness who presented
bone marrow toxicity. Data obtained
during induction therapy. Box indicates
median values and 25%-75% interquar-
tile range. Extreme values are denoted
by horizontal bars.

off point of 5,010 copies/mL similar to our value of
3,800 copies/mL?, although with lower sensitivity
(76.9% versus 91.6% in our study) and specificity
(76.9% versus 100%). Variations in the type of
sample used (whole blood, leukocytes or plasma),
the type of immunosuppressed patients included
and the characteristics of the control group deter-
mine that the quantitative measurement of CMV
must be evaluated in each center. In our case, the
high sensitivity and specificity obtained support
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this technique to be incorporated into clinical
decision-making in patients with AIDS and CMV
suspicion. Quantification of CMV is necessary due
to the wide differential diagnosis in AIDS patients
who present with fever, diarrhea with or without
thrombocytopenia/leukopenia and that include,
disseminated mycobacteriosis, myelodysplastic sy-
ndrome, lymphoma with intestinal involvement,
enteric infections by community, opportunistic,
or nosocomials agents like Clostridiodes difficile.

Rev Med Chile 2020; 148: 778-786
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A quarter of our patients debuted with AIDS
and CMYV illness without knowing their diagnosis,
and an additional quarter knew their diagnosis
but were not in control and had never received
ART. These data are compatible with a Chilean
report indicating that 22% of patients with HIV
infection debut with AIDS'. The trend towards
an increase in annual hospitalizations for CMV
illness and AIDS in our center is in concert with
the uncontrolled HIV epidemic in Chile. A recent
increase in CMYV in these patients has been repor-
ted in other countries”.

Our work indicates that CMV is a relevant OI
agent causing hospital admissions or accompan-
ying other Ol even in the ART era. Appears in pa-
tients with low CD4 counts, and its predominant
clinical presentation is the gastrointestinal com-
promise. In addition, cases may be accompanied
by thrombocytopenia, leukopenia or increased
serum transaminases. The absence of retinitis in
our series has also been described by other au-
thors' The absence of CMV-associated pneumo-
nia events is in part explained by a limited access
to fiberbronchoscopy in our center. Fortunately,
for most patients the prognosis is favorable and is
accompanied by clinical improvement and viral
clearance. We observed 2 cases with a cholestatic
pattern previously described in the literature'.
CMV may also contribute to death and the decea-
sed patient observed in our series shared the same
risk factors described in the literature for a fatal
outcome: admission to the ICU and connection
to mechanical ventilation".

Treatment with intravenous GVC or valGCV
was accompanied by a progressive decrease in the
neutrophil count, making periodic monitoring
of its values imperative. Less frequently, we ob-
served the appearance of thrombocytopenia and
nephrotoxicity. These adverse effects are known
and have been described in the literature and re-
versible with drug withdrawal'®'>!¢. Foscarnet is an
alternative to GCV/valGCV but is associated to a
higher rate of adverse reactions'. In our series, this
alternative was not necessary. ValGCV was used
instead of GCV during the induction phase in a
minority of patients despite its oral route. Three
limitations hamper a more universal application
for this outpatient-based alternative: a) limited
bioavailability by diarrhoea, a symptom present in
half of our patients; b) a higher direct cost when
compared to intravenous GCV (115 vs 51 USD

Rev Med Chile 2020; 148: 778-786

for year 2002)'® with a 33% more expensive cost
for our institution at year 2018 (138 vs 104 US
dollars for a daily treatment) and c) illness severity
that impede using the oral route (around 40%
of our case series required admission to critical
care units).

The small number of cases included in this
work impeded a more thoroughly statistical
analysis and to identify risk factors for an adverse
outcome, recurrence or drug toxicity. Notwiths-
tanding, it allowed to delineate a useful molecular
tool for the diagnosis and follow up of CMV disea-
sed patients, to define frequent clinical syndromes
associated to CMV in AIDS patients and to assess
possible outcomes and drug toxicity.

In conclusion, CMV is an opportunistic agent
that affects AIDS patients with low CD4 lympho-
cyte counts, being able to cause hospitalizations
or complications after admission for other rea-
sons. Its predominant clinical manifestation in
our series was gastrointestinal. CMV VL is useful
to discriminate infected patients from those with
illnesses and the cut-off level in our center was
3,800 copies/mL. Leukopenia and thrombocyto-
penia are frequent in these cases. The response
to treatment and prognosis is favorable in most
cases. However, CMV is associated with surgical
interventions, transfusion requirements, admis-
sion to ICU and treatment is associated with
hematological toxicity in some patients. A fatal
outcome is possible.
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