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INTRODUCTION

•	 Cytomegalovirus (CMV) infection is a serious and common complication after solid 
organ transplant (SOT) and hematopoietic cell transplant (HCT).1

•	 Current guidelines for the management of CMV infection recommend prophylaxis 
or pre-emptive therapy (PET) after SOT.2 PET based on monitoring of early viral 
replication is recommended after HCT,3 with letermovir indicated as prophylaxis for 
HCT recipients at high risk of CMV infection.4

•	 The development of drug resistance and toxicities (eg, neutropenia and 
nephrotoxicity) have been associated with anti-CMV drugs and may lead to 
treatment failure, adding to the healthcare burden of these patients.2,5

•	 We report post-transplant CMV treatment patterns and costs of current anti-CMV 
drugs to provide insight into patient care and healthcare burden associated with 
CMV management for transplant recipients in the USA.

METHODS

•	 Patients with >1 claim for a transplant procedure (HCT/SOT) before the index date 
and a subsequent claim for CMV diagnosis were retrospectively identified from the 
IBM MarketScan® database between January 2013–December 2019 (Figure 1). 

•	 Exploratory analyses included:

	– Pre-index anti-CMV drug use (>1 day on anti-CMV drugs between the transplant 
and index date), including the number of anti-CMV drugs used, the anti-CMV 
drugs used, and median duration of use.

	– Post-index anti-CMV drug use, including the number of treatment episodes, the 
anti-CMV drugs used and treatment patterns, and anti-CMV drug cost to payers. 

	– Post-index anti-CMV treatment pattern analysis was performed in the full 
cohort with variable durations of follow-up time. 

	– Anti-CMV drug costs were calculated using claims associated with specific 
National Drug Codes or the Healthcare Common Procedure Coding System. Per 
patient per month [PPPM] values are presented and were calculated using the 
total payer liability (payer liability less any patient costs or coordination of 
benefits) for the drug of interest for a patient over follow-up divided by the 
patient follow-up duration in months and standardized to 30 days.

RESULTS

Patient population and characteristics

•	 A total of 9,205 patients were identified based on CMV diagnosis claims, 1,085 of 
which fulfilled the complete eligibility criteria and were included in the final cohort. 

•	 Baseline characteristics are displayed in Figure 2.

Pre-index anti-CMV drug use

•	 A total of 778 (71.7%) patients had pre-index anti-CMV drug use, of whom 721 
(92.7%) received only one drug; this was most commonly valganciclovir (Figure 3).

•	 The median time to first CMV diagnosis claim was longer in patients with pre-index 
anti-CMV drug use (187 days) than in those without (51 days).

•	 The median time to first CMV diagnosis claim was shorter in HCT recipients than in 
SOT recipients, and varied by SOT transplant type (Figure 4).

Post-index anti-CMV drug use

•	 Overall, 852 (78.5%) patients had a claim for anti-CMV drug use at any time during 
the post-index period (Figure 5). 

•	 For patients with a claim for post-index anti-CMV drug use, the most common initial 
treatment pattern was valganciclovir only (Figure 6).

•	 The median cost of anti-CMV drug use was lowest in patients receiving treatment 
that switched between valganciclovir and ganciclovir, and highest in patients 
receiving foscarnet only (Figure 6).
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Figure 1. Study design 

Age, years

Mean (SD): 50.2 (15.8)

Female, 427
(39.4%)

Male, 658
(60.6%)

Median (IQR):  55.0 (43.0–61.0)

Sex, n (%)

HCT, 298
(27.5%)

Transplant
type, n (%)

Lung, 96
(12.2%)

Liver, 180
(22.9%)

Pancreas, 27
(3.4%)

Pancreas-kidney, 1
(0.1%)

Heart, 136
(17.3%)

Heart-lung, 2
(0.3%)

Intestine, 3
(0.4%)

Kidney, 342
(43.5%)

Commercial, 903
(83.2%)

Botha, 47
(4.3%)

Medicare
Supplemental, 135
(12.4%)

Insurance
type, n (%)

SOT, 787
(72.5%)

SOT type,
n (%)

aPatients switched from commercial to Medicare Supplemental during the study period.
IQR, interquartile range; SD, standard deviation.

Figure 2. Baseline patient characteristics 

Received
anti-CMV drug,

n (%)

No, 233
(21.5%)

Yes, 852
(78.5%)

Median time to initial 
treatment, days (IQR)

Number of treatment episodes, n (%)

1 573 (67.3)

7 (1–22)

2 188 (22.1)

3 58 (6.8)

4 18 (2.1)

5 5 (0.6)

6 7 (0.8)

7 1 (0.1)

8 2 (0.2)

Total 852 (100.0)

Figure 5. Post-index anti-CMV drug use and treatment episodes

2+ anti-CMV
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(7.3%)

Pre-index
anti-CMV drug use

n=778
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62.0 days

Valganciclovir, 654
(90.7%)

All transplant types

Ganciclovir, 38
(5.3%)

92.1% HCT
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Letermovir, 17
(2.4%)

All HCT

Foscarnet, 9
(1.2%)

Cidofovir, 2
(0.3%)

CMV Immunoglobin, 1
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aPatients who received 2+ anti-CMV drugs included drug switching or combination therapies.

Figure 3. Pre-index anti-CMV drug use
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aCidofovir (n=5) and CMV immunoglobulin (n=7) data are not shown due to small sample sizes.
bLetermovir is indicated for CMV prophylaxis for high-risk HCT recipients;4 this cost is associated with use of letermovir after the date of first CMV diagnosis claim.
cCalculated using total payer liability (payer liability minus patient costs or coordination of benefits) for the drug of interest for a patient over follow-up divided by the 
patient follow-up duration in months and standardized to 30 days.

Figure 6. Costs associated with anti-CMV drug usea for the first post-index CMV episode
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Figure 4. Time from transplant to index date by transplant type

•	 Most patients had pre-index anti-CMV drug use suggesting 
prophylaxis or pre-emptive therapy. Pre-index anti-CMV drug  
use delayed the development of CMV infection compared  
with no therapy. 

•	 Valganciclovir was the most commonly used drug after CMV 
diagnosis, reflective of current US guidelines for the management  
of CMV for transplant recipients.6,7 

•	 “Other combination” and less commonly used anti-CMV drugs, 
including letermovir and foscarnet, incurred the highest costs. 

•	 Limitations of this retrospective analysis included the small  
sample size for some analyses, and the costs which reflect those of 
the payer and exclude rebates, patient cost sharing, or 
coordination of benefits.

•	 Further research to quantify the total costs for patients receiving 
each treatment pattern and their clinical profile, including 
outcomes, is needed.

CONCLUSIONS
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