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Introduction Nonlinear Mixed Effects Model
Cytomegalovirus (CMV) infections are a significant cause of morbidity and mortality A nonlinear mixed effects model was fitted to these data. This incorporated a statistical
in immunocompromised paediatric patients. At Great Ormond Street Hospital, we model, describing the inter and intra-individual variability in the data, alongside an
have a large body of these patients, and so understanding the replication dynamics ordinary differential equation (ODE) model, describing the biological system driving the
of this virus is important to control these infections as they present. viral kinetics. The model used a combination of estimated parameters, and parameters

that were derived from the clinical data, predicting the change in viral load over time.
Random effects were placed on all estimated parameters («, §, I, c).
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Antiviral agents act exclusively on the replication pathway of the virus, and so when Vo Initial Viral Load

treating the infection, we rely heavily on the immune response to clear free virions.
This is complicated by the acquisition of drug resistance mutations, which are
rapidly spread through the viral population through drug selection pressure and a

fast turn-over rate. a Antiviral Efficacy
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Clinical data from 335 bone marrow transplant patients from 2010-2014 were studied. c Clearance

86 of these patients were found to have exhibited a serious (>103 copies/mL) CMV
infection during the course of their recovery.
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2 BMT Survival Rates with CMV Serostatus : As can be seen below, the model appears to capture the general trends of the viral
: infection, but fails to adequately account for some sharp increases and decreases in
. viral load, suggesting that another mechanism may be driving these changes.
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Alongside the viral load gPCR data, total lymphocyte counts (TLC), lymphocyte subset
counts (LSS), drug administration data, and clinical notes were made available for
each patient. The viral kinetics appeared to follow a traditional reactivation cycle, as
can be seen below.
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Future Work & Conclusion

We have created a basic NLME viral kinetic model of CMV, driven by patient data.
The model predicts general trends, but fails to predict sharp changes in viral load. Our
next steps will be to build a latency compartment, that produces sharp bursts of viral
reactivation as the immune response fluctuates in efficacy. \We believe that this, along
with a detailed model of immune response, may help improve the predictive ability of

0 250 500 750 the model, and account for the variance seen in this population.
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