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Risk factor

Strength of association

Immune compromised

Strong association [49]

Age
Gender
Mechanical ventilation

No evidence [8]
Inconsistent data [8]
Strong association [1, 8]

Sepsis

Strong association [8, 47]

Corticosteroids use

Blood transfusion

Disease severity scores

Active malignancy

Stress (catecholamines surge)

Weak evidence [27]

Weak association [1, 27, 28]
No association [1, 24, 27-31]
No association [2, 24, 28]
Weak association [25]

Ann. Intensive Care (2016) 6:110
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Diagnostic method

Advantages

Anti-CMV immunoglobulins
CMV PCR assays

CMV antigen assays

Viral culture

Histopathology

Might be used for screening for latent CMV infection

High sensitivity and specificity and considered gold stand-
ard, quick easy to perform, gives information of viral load,
can be used for wide variety of samples

Quick and easy to perform, has comparable sensitivity and
specificity to PCR

Highly specific, can be performed on wide variety of
samples

Highly specific, confirm CMV disease and pathogenicity
and invasiveness

@
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Diagnostic method Disadvantages

Anti-CMV immunoglobulins  Low sensitivity and specificity for active infection

CMV PCR assays Better to be performed on whole blood, qualitative
might be so sensitive and detect “innocent viral
shedding” quantitative might be superior

CMV antigen assays Might be inferior to PCR in case of leukopenia
Viral culture Time-consuming, low sensitivity
Histopathology Invasive, low sensitivity, liable to sampling error, needs

skilled pathologist and so operator dependent

° Ann. Intensive Care (2016) 6:110
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Agent

Mechanism of action

Ganciclovir

Valganciclovir

Foscarnet

Cidofovir

Competitively inhibits the binding of deoxygquanosine triphos-
phate to DNA polymerase resulting in inhibition of viral DNA
synthesis

Converted to ganciclovir in the body, much higher bioavailability
of ganciclovir compared to oral ganciclovir

Non-competitive inhibitor of many viral RNA and DNA polymer-
ases

Suppresses CMV replication by selective inhibition of viral DNA
synthesis
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Agent Common side effects

Ganciclovir Thrombocytopenia, leukopenia, increased creatinine,

fever, vomiting, diarrhea
Valganciclovir As ganciclovir

Foscarnet Electrolyte abnormalities, fever, vomiting, diarrhea,
anemia, granulocytopenia, renal insufficiency, car-
diotoxicity, central nervous system toxicity, hepatic
toxicity

Cidofovir Fever, alopecia, rash, ocular, renal, and gastrointestinal
toxicity, cough, dyspnea

° Ann. Intensive Care (2016) 6:110
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Reactivation in Acute Injury of the Lung
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1065 Participants assessed for eligibility;
cytomegalovirus serology obtained

905 Excluded
442 Cytomegalovirus-
seronegative

193 Legally authorized
representative unavailable

192 Refused to participate
34 Clinician decision
7 Died
6 Enrolled in other trial
6 Was a prisoner
5 Was extubated
20 Other reasons?®
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84 Randomized to receive ganciclovir
84 Received ganciclovir and took
the first study dose within
24 h of randomization

76 Randomized to receive placebo

Y

72 Received placebo and took the
first study dose within 24 h
of randomization
4 Did not receive placebo
2 Died
1 Investigator decision
1 Withdrew consent

!

16 Lost to follow-up by day 180
8 Unable to contact participant
5 Refused further participation
3 Other

8 Lost to follow-up by day 180
3 Unable to contact participant
1 Refused further participation
4 Other

Y

3

84 Included in primary analysis

72 Included in primary analysis
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aspirate or BAL sample at enrollment,
No./Total No. (%)

200 (149-251)

186 (141-242)

189 (135-244)

Intention-to-Treat Group Sepsis Subgroup
Table.1 BEE =R (n = 156) (n=137)
Placebo Ganciclovir Placebo Ganciclovir
Group Group Group Group
Characteristic (n=72) (n=84) (n = 66) (n=71)
Age, median (IQR), y 58 (51-68) 57 (45-70) 57 (48-66) 61 (46-72)
Men, No. (%) 40 (56) 49 (58) 37 (56) 37 (52)
Race, No. (%)
White 62 (86) 71 (85) 57 (86) 62 (87)
Nonwhite 10 (14) 13 (15) 9(14) 9(13)
Severe sepsis or septic shock, 66 (92) 71 (85) 66 (100) 71 (100)
No. (%)
Trauma, No. (%) 6(8) 13 (15)
Apache lIl score, mean (SD)? 71.12 (24.55) 77.10 (28.86) 73.44 (24.26) 77.56 (28.62)
MODS score on day 1, mean (SD)® 12.63 (3.33) 12.77 (3.23) 12.57 (3.41) 1291 (3)
Baseline plasma IL-6 levels, 1.7 (0.8) 1.48 (0.61) 1.71(0.82) 1.45 (0.63)
mean (SD), log, , units
Time from ICU admission 2 (2-4) 3(2-4) 2 (2-3) 3(2-3)
to enrollment,
median (IQR), d
CMV reactivation in plasma 3(4) 7 (8) 3/66 (5) 7/71(10)
at enrollment, No. (%)°
CMV reactivation in endotracheal 12/60 (20) 14/70 (20) 10/56 (18) 14/59 (24)

200 (160-268)

Pao,/Fio, ratio at enrollment,
K edian (IQR), mm Hg
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Intention-to-Treat Group (n = 156) Sepsis Subgroup (n = 137)

Placebo Ganciclovir Absolute Placebo Ganciclovir Absolute

Group Group Difference Group Group Difference

(n=72) (n=84) (95%Cl) PValue (n=66) (n=71) (95% CI) P Value
Primary Outcome at Day 14
Difference in plasma IL-6 level, -0.79 -0.79 0(-03t00.2) >99 -0.88 -0.81 01(-02t00.2) .83
mean, log, , units (-2.14 t0 0.56) (2.06 to 0.48) (-2.23t0 0.47) (-2.20 to 0.58)
Secondary Outcomes at Day 28
Cumulative incidence 28 (39) 10(12) -27 (-40to -14) <001 26 (39) 10 (14) -25(-40to-11) <.001
of any plasma
CMV reactivation, No. (%)
Mechanical ventilation duration, 6(3to12) 5(3to9) -1(-3to-1)® .16 6(3to11) 5(3to8) -1(-4to0) .06
median (IQR), d*
Ventilator-free duration, 20(8to24) 23 (16to25) 3(0to6) .05 20 (9 to 24) 23 (16 to 25) 3(0to4d) .03
median (IQR), d®
ICU length of stay, 8 (5to 15) 8 (4to 14) 0(-4to2) .76 8(5to 14) 7 (4to12) -1(-4to 1)® .36
median (IQR), d®
Hospital length of stay, 13(8to23) 14(8to22) 1(-1to1) 92 13 (8to 22) 13 (8 to 20) 0(-1to 1) .76
median (IQR), d®
Secondary bacteremia 11 (15) 13 (15) 0(-10to 10) .97 9(14) 10 (14) 0(-10to 10) .96
or fungemia, No. (%)
Mortality, No. (%) 11 (15) 10 (12) -3(-14to 7) .54 10 (15) 9(13) -2(-14t09) .68
Composite end point of mortality 49 (68) 42 (50) -18(-33to-3) .02 44 (67) 34 (48) -19(-35t0-3) .04

and >7 d of mechanical ventilation
or >50% increase in IL-6 level, No. (%)
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Gray test, any CMV reactivation, P <.001
Gray test, high-grade CMV reactivation, P <.01
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Cumulative Incidence Probability

Placebo, any CMV reactivation

0.2-
Placebo, high-grade
0.14 ————— ¥ CMV reactivation
]._.._E' """" - Ganciclovir, any CMV reactivation
0 I— Ganciclovir, high-grade
_----'-----_---------_l---------_-----T-------_------"l CMV reactivation
0 7 14 21 28
Study Day
No. of participants
Any CMV reactivation
Ganciclovir 77 72 62 60 60
Placebo 69 57 49 42 37
CMV reactivation >1000 IU/mL (high-grade reactivation)
Ganciclovir 83 79 70 68 67
Placebo 72 62 56 54 51
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Figure 3. Kaplan-Meier Curve of Mortality by Treatment Group Through Day 180
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Sepsis subgroup
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Ganciclovir Group Placebo Group Ganciclovir Group Placebo Group
(n=84) (n=72) (n=71) (n=66)
Intention-to-Treat Group (n = 156) Sepsis Subgroup (n = 137)
Placebo Ganciclovir Absolute Placebo Ganciclovir Absolute
Group Group Difference Group Group Difference
(n=72) (n=84) (95% CI) PValue (n=66) (n=71) (95% CI) P Value
6(3to12) 5(3to9) -1(-3to-1)° .16 6(3to11) 5(3to8) -1(-4t00) .06
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Ganciclovir Group Placebo Group Ganciclovir Group Placebo Group
(n=84) (n=72) (n=71) (n=66)
Intention-to-Treat Group (n = 156) Sepsis Subgroup (n = 137)
Placebo Ganciclovir Absolute Placebo Ganciclovir Absolute
Group Group Difference Group Group Difference
(n=72) (n=84) (95% CI) PValue (n=66) (n=71) (95% CI) P Value

@ 20(8to24) 23(16to25) 3(0tob) .05 20(9to24) 23 (16to 25) 3(0to4) .03




e

ﬁ/::_\l“_: =7
A
A7 AENICL2BEERDOEMIERO BN T
Placebo Ganciclovir
Group, No. (%) Group, No. (%)
(n=72) (n = 84) P Value
Patients with 21 transfusion 26 (34) 31(37) .92
Red blood cells 26 (100) 31 (100) .92
Platelets 7 (27) 1(3) .02
Transfusions per patient, median (IQR), No. 1(1-4) 2(1-2) .63
Red blood cell transfusions per patient 1(1-4) 2(1-2) 72
Platelet transfusions per patient 1(1-2) 1(1-1) 49
New tumors at day 180 0 0
Neutropenia at day 35° 0 0
Granulocyte-colony stimulating factor use 0 0
Renal insufficiency® 41 (57) 36 (43) .08
Pregnancies 0 1(<1)
Patients with 21 adverse event© 13 (17) 17 (20) 3
Patients with 21 adverse event 10 (13) 11 (13) .88

gade 3 or more®
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