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Table 5. Clinical outcomes at follow-up

. Figure 1. Observation period Table 3. Baseline clinical and transplant characteristics
Introduction J P P . . Neutropenia Leukopenia
| | | | | Jan 1, 2012-Dec 31, 2018, Patient Identification Period Neutropenia Leukopenia With Without With Without
* In the United States, over half of the population has been infected with cytomegalovirus (CMV) With Without With Without Overall neutropenia neutropenia leukopenia  leukopenia
« CMV remains in the body after infection and can be reactivated during an immunosuppressed state Potential Index Date R r\?_";{glsl neur‘}r_o?ﬁ?ma “er':'lt_rggg“a . 'e"r‘i(fgfg“a Ielr\llli%gﬁgla P Characteristics N=3258 N=311 N=2947  Pvalue  N=340 N=2918  Pvalue
Jan 1, 2011 Dec 31, 2019 - - - - - : :

* Valganciclovir (VGCV) prophylaxis is commonly utilized to prevent CMV infection among high-risk (transplant o |’ l - i Charlson Comorbidity Indexa 0.5501 0.2952 Any Ol (CMV, viral, fungal, or bacterial) 1491 (35.8%) - 217(69.8%) 1274 (43.2%) <0.0001 239 (70.3%) 1252 (42.9%)  <0.0001
donor CMV-positive and recipient CMV-negative) and intermediate-risk (transplant recipient CMV-positive) kidney N A J | > ' ' CMV infection 532 (16.9%) 119(38.3%) 433 (14.7%) <0.0001 134 (39.4%) 418 (14.3%) <0.0001
transplant recipients (KTR) A e 1-2 1000 (30.7%)  99(31.8%) 901 (30.6%) 101 (29.7%) 899 (30.8%) e

1-year Baseline 1-year Follow-up . . . . . Other viral infection 574 (176%) 76 (24.4%) 498 (16.9%) 0.0009 87 (25.6%) 487 (16.7%)  <0.0001
. V;SCV its Iassociatec(lj with myelosuppressive events but the characterization and clinical outcomes have not been Period reriod 3-54 23: (fggcy/o ) i? (f(()3 .(7);) 257)17 (?2:;0 | 1??71 (1209;"/@ 5753? (1225 ;°f) rvasive fUngal disease —ieh PR by (P =)
>
adequately capture e (12.5%) (10.0%) (12.8%) (10.9%) (12.7%) Bacterial infection 647 (19.9%) 110 (354%) 537 (18.2%) <0.0001 113 (33.2%) 534 (18.3%)  <0.0001
omorbidities
Table 1. Patient selection Patients with graft failure dataa 1438 (44.1%) 174 (55.9%) 1264 (42.9%) 190 (65.9%) 1248 (42.8%)
Ob j ective Diabetes with complications 1276 (39.2%) 114 (36.7%) 1162 (39.4%)  0.3405 127 (374%) 1149 (39.4%)  0.4695 Graft failure 214 (14 gcy; 29 (16 7(y; 185 (14 6"/; 04804 42 (22 1"/; 172 (13 8"/; 0.0027
Subjects Remaining - 0 0 0 0 0 o e R e —
7o sty o clcel budon o nouironenia and leukooenia among adult KTRs recening VGO oropiais _ - - glabetef- - gzg (123; 0//0) 65? ‘foff) igg (?zg cf) gzg; 2;1 (::2 ;) i;z (iféi (f) gg;?g Retur to dialysis after 35 days 14 (35%  17(55%  97(33%) 00471  18(53%)  96(33%)  0.057
0
ONJEsive heart dlsease (16.9%) (16.4%) 16.9%) 0. (18.2%) (16.7%) 0. Re-transplant procedure after 35 days 10 (0.3%) 1 (0.3%) 9 (0.3%) 1 0 10(0.3%)  0.6124
First KT procedure during the patient identification period 11,900 100 Chronic pulmonary disease 408 (12.5%) 38 (12.2%) 370 (12.6%) 09283 52 (15.3%) 356 (12.2%) 0.1186 . e .
I Other autoimmune conditions, including 415 3 49) 18 (5.8%) 94 (3.2%) 00168 27 (79%)  85(2.9%)  <0.0001

_ Age at index 218 years 11,546 97 Mild liver disease 382 (117%)  43(13.8%) 339 (115%) 02285  46(135%) 336 (115%)  0.2849 lymphoproliferative syndrome St e ey U e &l <

. . o _ 1 year of continuous enroliment in medical and pharmacy benefits prior to index date 7656 66.3 Cancer 248 (7.6%) 21(6.8%) 227 (1%) 06526 21(6.2%) 227 (7.8%) 03313 No baseline diabetes 2518 (77.3%) 248 (79.7%) 2270 (77.0%) 0.2771 276 (81.2%) 2242 (76.8%) 0.0705
 Study design: Retrospective cohort of adults undergoing kidney transplants (KT) between 2012 and 2018 (Figure 1) _ _ . . _ Rheumatological disease 168 (5.2%) 17 (5.5%) 151 (5.1%) 0.7872 28 (8.2%) 140 (4.8%) 0.0095 New onset of diabetesb 230 (9.1%) 14 (5.6%) 216 (9.5%)  0.0446 16 (5.8%) 214 (9.5%)  0.0414

_ , - , , 1 year of continuous enrollment in medical and pharmacy benefits post-index date (or up to death) 5218 68.2
» Data source: IBM MarketScan Research — HIPAA-compliant de-identified data of Commercial and Medicare No or ol ol T or ofher sold t - 1965 05 - Year of transplant <0.0001 <0.0001 Nephrotoxicity 1693 (52.0%) 193 (62.1%) 1500 (50.9%) 0.0002 224 (65.9%) 1469 (50.3%) <0.0001
_ ' ' i ' illi ' o prior medical claims wi or other solid organ transplan :
Advantage plan enrollees — a medical and drug insurance claims database of approximately 220 millien (since 1595) i o . Jan Tansp 2012 541(16.6%)  38(122%) 503 (171%) 37(10.9%) 504 (17.3%) Patients with mortality datac 1463 (44.9%) 107 (34.4%) 1356 (46.0%) 124 (36.5%) 1339 (45.9%)
. ;'Ssr(c)la_trer]]t;?esle g]é:(l)u‘c)lzs elpspgtéfgst,,sc?catepat;e.tr:a fgf;l;teyg and pharmacy claims from private-sector health data from Received valganciclovir prophylaxis post-transplant 3582 721 2013 456 (14.0%) 25 (8.0%) 431 (14.6%) 33 (9.7%) 423 (14.5%) All-cause mortalityc 2 (0.1%) 1(0.9%) 1(0.1%) 0.141 0 (0%) 2 (0.1%) 1
Xi y y i L - s :
« Inclusion/ lusi iteria: ValganC|cIOV|r prescrlptlon dose of 450 1L 1= day or 900 18] [ day within 30 days of index date 3258 91 2014 466 (14.3%) 44 (14.1%) 422 (14.3%) o4 (15.9%) 412 (14.1%) aSpecific kidney transplant failure codes are available after the transition to the ICD-10 coding system on October 1, 2015.
neiusion/exciusion critena. KT, kidney transplant 2015 485 (14.9%)  41(13.2%) 444 (151%) 38 (11.2%) 447 (15.3%) "Percentage among patients with no baseline diabetes.
— Age >18 years on the index date aQther solid organ transplants include lung, liver, pancreas, bowel. o o o o 0 cPatients with mortality data are those with 1 year follow-up ending prior to December 31, 2015.
— At least one procedure claim of KT during the patient identification period. The earliest date of KT will be assigned >o4 patients have efiner neutropenia orleukopenia; 37 patients have bofh neutropenia and leukopenia 201 449 {13.5%) 04 {20.5%) 376 (128%) or {15.85%) 383 {13.1%)
oLone p gmep penod. J 2017 434 (133%) 53 (170%) 381 (12.9%) 61 (17.9%) 373 (12.8%)
as an index date
: : : : : 2018 436 (13.4% 46 (14.8% 390 (13.2% 60 (17.6% 376 (12.9%
- ﬁg‘gfzta:eyear of continuous pharmacy and medical coverage before (baseline period) and after (follow-up period) Figure 2. Comparison of cumulative incidence of opportunistic infections between those Immunosuppressants® s 1455 o o) e « Of the 4965 adult KTRs with baseline and follow-up enroliment, 3258 (66%) used VGCV prophylaxis at the 450 mg/
who do not develop neutropenia and those who develop neutropenia | | day or 300 mg/day dose (Table 1)
— No history of other solid organ transplantation prior to index Anti-thymocyte globulin-ATG 101 (3.1%) 15 (4.8%) 86 (2.9%)  0.0653  18(35.3%) 83 (2.8%) 0.0136 * 311/3256 (9.5%) developed neutropenia and 340 (10.4%) developed leukopenia within 1 year post-KT
— Filled 21 prescription of VGCV 450 mg or 900 mg per day within 30 days of the index date c 807 80 - m Without neutropenia Alemtuzumab 3 (0.1%) 0 3 (0.1%) 1 1(0.3%) 2 (0.1%) 0.2816 * Baseline demographic characteristics and clinical characteristics were similar between those with and without
« Exposure: 2 70- F<0.0001 70 - m Neutropenia Basiliximab 4T(4%  5(6%  42(14% 08006  1(03%)  46(16%)  0.0859 neutropenia and similarly for leukopenia (Table 2 and Table 3)
P ' _ _ _ _ _ o _ § c . . . . . . . * A significant difference in the year of transplant was found between patients with and without neutropenia
— Presence of neutropenia: 21 inpatient or 22 outpatient claims within ays of each other wi - .0x] or £ 604 S 60 - A7 I 07 : AL A7 : < : : ‘o (P< : -
P f neut a: 21 tient or =2 outpatient cl thin 14 d f each oth th ICD-9 [288.0x] S Rituximab 23 (0.7%) 6 (1.9%) 17 (0.6%) 0.0179 4 (1.2%) 19 (0.7%) 0.292 (P<0.0001) as well as with and without leukopenia (P<0.0001) (Table 3), with later years of transplant showing
|ICD-10 [D70.x] diagnosis codes % 50 - § 5o - Cyclophosphamide 9 (0.3%) 0 9 (0.3%) 1 1(0.3%) 8 (0.3%) 1 higher complication rates (Figure 2)
— Presence of leukopenia: 21 inpatient or 22 outpatient claims within 14 days of each other with ICD-9 [288.5x] or 5 = | Cyclosporine 104 (3.2%) 10 (3.2%) 94 (3.2%) 0.9804 15 (4.4%) 89 (3.1%) 0.1765 * The majority received the following pre-transplant immunosuppression: tacrolimus, mycophenolate mofetil and
ICD-10 [D72.81x] d is cod S 40 2 40- P<0.0001 | | |
-10 [D72.81x] diagnosis codes 2 5 P<0.0001 Tacrolimus 2103 (64.5%) 203 (65.3%) 1900 (645%) 07788 211 (621%) 1892 (64.8%)  0.3105 steroids, prednisone, or methylprednisolone (Table 3)

. i = | - * Interruptions in VGCV prophylaxis (gap between fills >15 days) were more common in KTRs with neutropenia
putcomes L : : : % >0 % >0 =0.0009 Sl 47 (14%) D, 42 (14%) 0.8006 r21%h) S Ll (P<0.OF(;O1) and Ieukopznig (}Fl’<0.0(()%1‘)). The development ofyle)ukopenia was also associated with a inghF:Iy later
— All outcomes were assessed within the 1-year follow-up period after the kidney transplant index event £ 20- O 90 - Everolimus 9 (0.3%) 0 9 (0.3%) 1 5 (1.5%) 4 (0.1%) 0.0011 initiation of VGCV therapy for those receiving 450mg/day (Table 4)

e : - : : o : c X : P=0.03
— Opportunistic infection: Identified as either CMV, bacterial, fungal, or other non-CMYV viral infections E 10 - 10 - Azathioprine 54 (1.7%) 5 (1.6%) 49 (1.7%) 0.9424 7 (2.1%) 47 (1.6%) 0.5402 * Patients who developed neutropenia or leukopenia had significantly higher rates of opportunistic infections as
- CMV infection — ICD-9: 078.5x codes. ICD-10: B25.x, B27.1x, H32.00, K87.00, K93.820 2 . Mycophenolate mofeti 1782 (54.7%) 164 (52.7%) 1618 (54.9%) 04646 188 (55.3%) 1594 (54.6%)  0.8149 Ig“g%%fg? t? tQIOSS)Without neutropenia (neutropenia: 69.8% vs 43.2%, P<0.0001, leukopenia 70.3% vs 42.9%,
i i <0. able
. ial i ion: i, i, ' ' ' i ' i i i i i ' ' Methotrexat 4(0.19 0 4 (019 1 0 4 (0.19 1 ’
Bacter.lal .|nfect.|on. ICD-9 and ICD-10 codes for septicemia, pneumocystis pneumonia, tuberculosis, or other Wlthout_ Neutropenia CMV infection f In\1ad§|ve Qtr]:er ylral I_B?cte.rlal etno re>.<ae (0.1%) (0.1%) (0.1%) « The biggest differences in opportunistic infections were observed for CMV infection (38.3% vs 14.7%, P<0.0001
bacterial infections neutropenia ungal disease infection infection Leflunomide 5 (0.2%) 0 5 (0.2%) 1 103%  4(01% 04239 for neutropenia, 39.4% vs 14.3%. P<0.0001 for leukopenia) and bacterial infection (35.4% vs 18.2%, P<0.0001
. Ir?vasive fung_al disease: Ingluding candidiasis, coccidioidomycosis, blastomycosis, aspergillosis, cryptococcosis, Prednisone 2226 (68.3%) 198 (63.7%) 2028 (68.8%) 0.0633 228 (671%) 1998 (68.5%) 0.5962 for neutropenia, 33.2% vs 18.3%). Significantly higher rates of other non-CMV viral infections and invasive fungal
histoplasmosis, zygomycosis, and other mycoses Table 2. B line demoarabhic characteristi Methylprednisolone 387 (11.9%) 50 (16.1%) 337 (11.4%) 0.0161 52 (15.3%) 335 (11.5%) 0.0397 infections were also observed in patients with neutropenia (P=0.0009 and P=0.0308, respectively)
daple daseline demograpnic characterislics : : : : :
« Other non-CMV viral infections: Including adenovirus, BK virus, herpes simplex virus, human herpes-6 virus, HMG-CoA reductase inhibit * A return to dialysis after 35 days post transplant was more frequent in those with neutropenia. The same trend was
Epstein-Barr virus, Varicella zoster virus, and other unspecified viral infections Neutropenia Leukopenia ~LOA reductase Innioitors seen in Leukopenia, though it did not reach statistical significance (Table 5)
. . : : : - , : : : : Statins 1652 (50.7%) 157 (50.5%) 1495(50.7%) 0.9339 166 (48.8%) 1486 (50.9%)  0.4632
— Graft failure was assessed for patients with ICD-10 coding and was identified from any of the following three With Without With Without Y th d Limitati
conditions: 1) T86.12 kidney transplant failure ICD-10 code, 2) dialysis treatment more than 35 days after the . Overall neutropenia  neutropenia leukopenia leukopenia “Excludes renal disease. rengtins an iImitations
transplant, 3) a kidney transplant procedure code occurring more than 35 days after the transplant. Return to characteristics \=3258 NS N=E9AT Palue N30 N8 Pvalle rineluies baseline pertoc (T year prir o franspiant, Index Rosprializalon. an up o T4 days posttranspiant * As an observational study, it is subject to threats to validity, particularly selection bias. Defining the enrollment
dialysis and re-transplant were also assessed independently for the full study period Male 1950 (59.9%) 190 (61.1%) 1760 (59.7%) 0.6389 191 (56.2%) 1759 (60.3%) 0144 _ _ o criteria prospectively mitigates this bias.
— New-_onset d_iabetes: Patients with diabetes codes in the follow-up period who had no pre-existing diabetes in the Mean age (SD) 52.2 (12.25) 50.9 (12.87) 52.3 (12.18) 0178 51.9 (12.48) 52.2 (12.23) 0.6065 Table 4. Valganciclovir treatment characteristics * Our neutropenia/leukopenia definition may only capture the more severe and persistent cases, as reflected through
bésellhe perlOId. | | | T —— 0.7366 0.8746 Neutropenia Leukopenia g lower perc?ntag.e pf patients devgloping neutropenia (9.5%) ir/1 our study com]E)ared tc_) other stud_ies (11%-37%_).1-4
— Dialysis: Identified with CPT procedure codes, ICD-10-PCS procedure codes, and claims service category codes With Without With Without ne reason for this is that we required two outpatient episodes/claims to classify a patient as having neutropenia or
— All-cause Mortality was identified with a death discharge status from the database. This death indicator became [ 844 (25.9%) 86 (27.7%) 758 (25.7%) 89 (26.2%) 755 (25.9%) Overall neutropenia  neutropenia leukopenia  leukopenia leukopenia, Another reason Is that many patients with less severe presentations may not have been billed for the
unavailable after Dec 31st 2015 in the Marketscan database, therefore only patients with a 1-year follow-up ending 45-64 1966 (60.3%) 188 (B0.5%) 1778 (60.3%) 200 (58.8%) 1766 (60.5% Characteristics N=3258 N=311 N=2947  Pvalue  N=340 N=2918  Pvalue condition. Using data with lab values could provide a more accurate incidence. | |
in Dec 31st 2015 were considered to have available mortality data. Death discharge statuses for patients who had . ) . ) ) Days of continuous VGCV * Retrospective database studies are dictated by what is billed. Misclassification is of particular concern when using
additional billing claims more than a week afterwards were disregarded 65-74 389 (11.9%) 32 (10.3%) 357 (12.1%) 45 (13.2%) 344 (11.8%) use: mean (SD) 108.6 (70.40) 112.2(72.91)  108.2 (70.14) 0.342 104.2 (66.97) 109.1 (70.79) 0.186 admlqlstratlve clglms_data, as cod!ng gnd m_anagement. is @ moving target. Managing a patient and billing a patient

. Statistical v 754 59 (1.8%) 5 (1.6%) 54 (1.8%) 6 (1.8%) 53 (1.8%) . over time, especially in an advancing field differs over time

atistical analysis R Duration of VGCV use 015 0.848 « However, as a large multicenter geographically representative database, it is only minimally prone to lack of

amorclag varl_ables VYI’[SI Gauss(,jlelm dIStrIEUtIOn (eq, ag%),fW".COXOH rank-sum .teslt was used for comparing Northeast 657 (20.2%) 63 (20.3%) 594 (20.2%) 54 (15.9%) 603 (20.7%) <100 days 1890 (58.0%) 165 (53.1%) 1725 (58.5%) 198 (58.2%) 1692 (58.0%) patients who used VGCV prophylaxis

non-Gaussian variables, and log-rank test was used for time-to-event variables i 0 0 0 0 0 * All geographic regions of the USA were covered, though there was stronger representation from the South
North Central 695 (21.3%) 70 (22.5%) 625 (21.2%) 64 (18.8%) 631 (21.6%) 100-199 days 1053 (32.3%)  115(37.0%) 938 (31.8%) 112(32.9%) 941 (32.2%) - e

. opies O IS presentation optaine roug
South 1402 (43.0%) 138 (44.4%) 1264 (42.9%) 169 (49.7%) 1233 (42.3%) 200+ days 315 (9.7%) 31(10.0%) 284 (9.6%) 30 (8.8%) 285 (9.8%) Conclusions QR (Quick Response) codes are for personal
use only and may not be reproduced without
0 0 0 0 0 Days from index to first VGCV fill: mean (SD permission of the authors.
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