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CMV merits further evolutionary and biological view

To the Editor:
We read enthusiastically the article by Nadales et al1 that aims to 
validate and modify improving the predictive capacity of a prog-
nostic score used in transplanted patients with carbapenem-pro-
ducing Enterobacterales bloodstream infection (CPE-BSI) with the 
new variables (cytomegalovirus [CMV] disease status, lymphope-
nia, no source control, inappropriate empirical therapy, and inter-
action old score with CMV disease status in 30  days before the 
bacteremia). In this critique, we are focusing on evaluating the at-
tributed risk for CPE-BSI–related mortality of CMV infection/dis-
ease along with the statistical concepts and aiming to question the 
biological significance of its role in the process.

The authors thought that CMV disease does not increase the 
death rate in their high underlying risk patients according to the 
unmodified mortality score but only in patients with lower un-
derlying risk. Yet, it is not meaningful to argue how a variable can 
be associated with adverse outcomes among patients with a low 
probability of adverse outcome and disregard patients who already 
have a high probability of the adverse outcome. We believe that 
the cause of this problem is the inappropriate use of the interac-
tion term in the score. Additionally, the authors’ analysis of an ad-
justed Cox-regression model that does not include CMV disease 
variable (generally or cause-specific hazard) associated treatment 
regimens with all-cause mortality in the different strata of risk. 
After this, the authors developed an algorithm that illustrates that 
CMV disease status is first partitioned among low score patients. 
In the simplest terms, it can be defined as a situation in which bi-
ological significance is underestimated for the sake of reaching a 
statistical winner.

The authors presented the model in a table with the interaction 
term along with the interacting variables. Interaction effects indi-
cate that a third variable influences the association between the 
independent and dependent variables. The literature in this field ad-
vises that the terms along with the interaction term in the model be 
included in order to display the significance of an interaction term. 
At this point, the problem that we would like to underline is the au-
thors’ inclusion of both the terms and their interaction in the new 
score they proposed. Including 2 terms along with their interaction 
to a score means counting the interaction twice: one is explicit as an 
interaction term and the other is implicit as the sum of the scores 
attributed to terms individually. To cover this methodologic problem, 
the authors attributed a reformative value arbitrarily to the interac-
tion term. To be more precise, let us give an example: We may find 

an interaction between age and sex in a model. Yet, in this model, 
we do not put age, sex, and the interaction term (age*sex) together 
in the score. We must first explore the nature of the interaction by 
appropriate statistical plots and find out the implicit meaning of the 
interaction. To illustrate further, if we say that that men above the 
age of 70 might behave differently than the rest, then we need to put 
age as <70 and ≥70 in the score along with sex.

In addition to CMV serostatus (donor, recipients), prophylaxis, 
or preemptive prevention approach, CMV disease details (organ 
involvement and ganciclovir treatment) are not available in the ar-
ticle. That ganciclovir and other immunosuppressive drugs, as well 
as underlying chronical organ failures, are generally associated with 
lymphopenia (one of the score predictors) becomes another “Achilles 
heel” of the developed score in the article. Concisely, we think that 
to show CMV as an indirect additional risk factor for combination 
therapy preference is not the right approach.

On the other hand, we would like to point out the attributed 
risk of CMV infection/disease for CPE-BSI–related mortality and 
to question the biological significance of its role in the process, as 
well. CMV interacts with the hematopoietic progenitor cells in terms 
of immune cell differentiation and has cytokine homology2,3 and 
whether CMV replication is beneficial in transplanted patients is a 
controversial issue.4,5 On the other hand, CMV viremia has been ob-
served in nontransplant and bacteremic patients regardless of the 
causative agent, but its effect on mortality is unknown.6,7 Studies 
show that clearance of bacteremia caused by different pathogens 
can be made stronger in CMV-infected mice.8 In this sense, it is 
highly probable that CMV is a marker of extensive stimulation of 
human immunity. We would like to emphasize that examining evo-
lutionary, cellular, and functional interactions with CMV is more es-
sential than statistical concepts.

Finally, we believe that CMV deserves more evolutionary and 
biological perspectives rather than being confined to statistical 
variables.
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