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EXPERIENCE WITH CMX001, A NOVEL ANTIVIRAL DRUG FOR CYTOMEGALOVIRUS INFECTIONS IN STEM CELL TRANSPLANT PATIENTS
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ABSTRACT CASE STUDY #1 CASE STUDY #4 CASE STUDY #7
Medical History: The patient was a 28 year old female with refractory angioimmunoblastic T-cell lymphoma who was receiv- Medical History: The patient was an 11 year old female with multiple relapsed AML and refractory CMV who had received a Medical History: The patient was a 58 year old male with refractory relapsed severe aplastic anemia who received a
Title: Experience with CMX001, a Novel Antiviral Drug, for Cytomegalovirus Infections Ing salvage chemotherapy with mini-Beam at time of request for CMX001. The patient had evidence of disease progression T-cell depleted HLA matched related allogeneic stem cell transplant. She had a refractory bacteremia and had an ileostomy none marrow transplant from a matched related donor. His course was complicated by GVHD of the gut.
in Stem Cell Transplant Patients noted in the bone marrow, new bilateral, likely-malignant lung nodules as well as liver and lymph node progression detected on as a result of a previous fungal infection. The patient had a positive blood culture for gram positive cocci, asymptomatic BKV Reason for EIND/request for CMX001: The patient has late reactivation CMV refractory to both foscarnet and CMV
Genovefa Pa pammlaﬂ, MDY, Joanne Kurtzberg, MD2, Peter Westervelt, MD3, Juan CT scan. viruria, and had tested positive for AdV in stool samples. The subject did not have evidence of GVHD. gG, and resistant to GCV. His treatment was complicated by worsening renal failure due to foscarnet.
EZ?ET::E:E% EDM,PEEE?F‘;WEFIF!{E[ Elﬂﬂ R:niiall} Lanéen Ph ?:5. Magghile AndeLsnnE‘ and Reason for EIND/request for CMX001: The patient had ongoing CMV viremia that was resistant to GCV (UL97 mutation de- Reason for EIND/request for CMX001: The patient had been treated with foscarnet but experienced continually rising anti- Comorbidities: The investigator reported a case of severe pancytopenia which was attributed to GVHD, sepsis and
, MD, . IMemorial Sloan Kettering Cancer Center, New York, NY, - - - . - - - - " - - - . . . Lo |
United States; 2Pediatric Blood and Marrow Transplantation, Duke University Medical tected) and wgs persistent despite foscarnet therapy. The patient needed to clear CMV to be eligible to receive a cord blood genemia, so GCV was added to her regimen. Following addition qf GCV, the patient experienced a drop in WBC/ANC.SO medication including possibly CMX001. The patient also had BKV viruria.
Ee?ter,fu;himém?h Ul;iit?d SE:EE ; 3nefda§raent Ef Medicin:‘e Oncology, Washington transplant which was planned for 5 to 6 weeks later. GCV treatment was halted. Concern that foscarnet was not effective as monotherapy and may be overly toxic to the kidneys CMV infection and treatment: The patient had viremia caused by CMV resistant to GCV and foscarnet. Following
niversity S5cnool of Medicine, St. Louis, , Unitec States; “Experimental JTPE SR " - ' . .
Transplantation and Immunology Branch, National Cancer 'Insﬂ,ﬁ_]t; B Ethae sda, MD. Treatment Emergent Comorbldltles. Soon gfter initiation of (?MXOOl thgrapy, blood culture was posmve for_ P. aeruginosa, | resulted in the request for an El.N.D-- | - | treatment with CMX001, CMV viral loads became undetectable.
United States; °Divisicn of Hematology, Oncology, and Transplantation, University of and urine culture was positive for K. pneumoniae and C. freundie. The patient also developed BK virus associated hemorrhagic Treatment Emergent Comorbidities: The patient developed pneumonia which resolved while on treatment.
Mi ta, Mi is, MN, Uni 6 . TR, - . . .. . .
ainnesota, Minneapolis, MN, United States and ®Chimerix, Inc., Durham, NC, United cystitis which resolved during treatment CMV Infection and Treatment: The patient was CMV positive based on antigenemia and plasma PCR results. There was CMX001 Therapy CMV Viremia
I tovirus (CMV) Inf CMV Infection and Treatment: Due to persistent CMV viremia, CMX001 was initiated at 2 mg/kg twice weekly. While receiv- no evidence of CMV disease. The subject responded to CMX001 treatment (3 mg/kg twice weekly) as CMV viremia became Dose (mg) Timing of First Dose | Duration of |  Baseline End of therapy
ody: Cytomegelovirus nfections are associated with significant morbidit d : : s - - IR o : :
mortality in the stem cell transplant setting. CMX001, a lipid Efnju gate of E;’ dﬂm\;rai’; ing CMX_OQll, the patient developed CM\/ I‘e'[.InI'[IS which necessitated re-Initiation of foscarnet therapy. On combination therapy, and remained negative throughout treatment. Initial / Final | (Months post-transplant) | Treatment | (copies/mL) (copies/mL) comments
administered orally and circulates as the lipid conjugate in plasma; it is efficiently taken CMV retinitis was controlled and CMV viremia decreased. UL54 mt conferring resistance
up by target cells and high concentrations of the active antiviral are achieved CMX001 Therapy CMV Viremia 2007200 5 months 32 days 1604 undetectable {0 GCV and foscarnet
intracellularly. We describe the first clinical experiences in stem cell transplant patients CMX001 Therapy CMV Viremia
infected with CMV who received CMX001. The patients had history of AML (3 patients), Timing of First Dose Dose (mg) Timing of First Dose Duration of Treatment Baseline End of therapy
refractory lymphoma, multiple myelomaz, and severe aplastic anemia, and sickle cell Dose (mg) Duration of | Baseline | End of therapy | Reduction Initial / Einal Months post-translant uration ot freatmen copies/mL conies/mL
Month C ( p plant) (Cop ) (Cop )
anemia, Six of the seven patients had received SCT and the seventh awaited SCT. Initial / Einal (Months post- Treatment | (copies/mL) | (copies/mL) (l0g10) omments
Treatment with CMXQ01 was initiated pre-transplant in one patient, and 21 days to transplant) 80/80 1.5 months 181 days 1000 undetectable
greater than 2 years in six patients (median of 61days). 1500 -0.52 3 wks monotherapy; dev. CMV retinitis
120/120 pre-transplant 127 days 5000 150 105 dded 1 , led retinit RE SULTS:
We analyzed 7 patients with CMV viremia who were treated under emergency IND -1, added foscarnet; controlled retinitis .
because of lack of other reasonable therapeutic options. All 7 patients had failed Overview and Safety: We have presented case summaries from seven patients with life-threatening conditions
Eg?gv:nt;n;nai ar:itrﬁirgl th ea_-apg :faH patietnts Ea;i ;EEEWEdj gagcgcluvir and/or CASE STUDY #5 who were treated with CMX001 for CMV under emergency use. The seven patients included 4 male and 2 female adult
nciclovir, ad recetved foscarnet, an ad recejve MV IG. The d : : : : : L : C L : - : At - i : :
CMX001 in these patients ranged from 80 mg to 300 ma (appmximate!: 2 EE: ?ril:g,fkg]; Medical History: The patient was a 25 year old male with refractory CMV. He had sickle cell anemia with multiple complications in- patients (median age 56.5) and one female pediatric patient (11 years of age). Cases 1 -5 initiated dosing prior to
Lﬂﬁ_‘;’;’*‘ ::g,fzr:?g a""a"gagé? f";atfas‘:f I""'EEKE in all patients. Virologic response was CASE STUDY #2 cluding strokes, cholelithiasis s/p cholecystectomy, multiple pain crises, renal insufficiency and chest syndromes as well as a history June 2010 when the CMX001 dose was adjusted based on weight; subsequently, pharmacokinetic data has indicated
e s defini I:I 2 . anﬂuT:d é’é r.i:?,:bEe v??a :153)3 én viral load (VL) and complete Medical History: The patient was a 62 year old female with a history of MDS with progression to AML who underwent a matched of seizure disorders. He had received a cord blood transplant in 2001 and haploidentical transplant in Jan. 2010, that CMX0.01 exposure is not correlated to body weight in adL_JIts so the last 2 cases were treated using a regimen of
unrelated donor stem cell transplant in 2009. Patient had gut GVHD and eventually withdrew treatment due to acute renal failure neason for EINDireauest for CMX00L: Patient had failed to enaraft following 2 previous transolants and was scheduled for a third 200 mg twice weekly. Three patients were treated for approximately 1 month (32, 36, and 38 days) and one patient
The 4 males and 3 females treated had a median age of 55 years (range 11 to 69 secondary to severe gut GVHD. . . _ - . J ; . p - p . . was treated with 2 courses approximately 1 month In length {36 and 2,2 days). The du.ra.tlon of reaiment for the 3 other
;-;EZI?I; ;:]T‘;v;:;;i tﬁiaii.ﬁdv?iﬁg Egirtgg ;rl::?lra?l ng;g; :;FD Ba?: gaﬁi E[ znie ; i—;é éedays}. Reason for EIND/request for CMX001: The patient had ongoing CMV viremia that was resistant to GCV and increasing viral transplant in a few mqnths, however, the patient had reactivated CMV and had rising viremia while on GCV which put scheduling of paﬂgnts ra_nged from_3 to 6 months (88, 1_27, and 181 days). Two patients had pre-em_stmg renal |n§uﬁ|C|e_ncy prior to
response was observed In 3/5 (60% patioats vho aid net Hove ke, A complete loads while on foscamet/cytogam therapy. the next transplant in jeopardy. :332%@ nee\;tehnetrS (zl; \F/)v:rltcehdrtejgil:llget?] :(K/Issde\a/(\j/ﬁi;mseynstt ;):n CMX001. There were no trends in the type or intensity of serious

Treatment Emergent Comorbidities: The physician reported a serious event of persistent diarrhea and readmission to the hospi-
tal due to seizure (both considered not related to CMX001). In addition, CMV colitis and transient transaminitis were reported.

p{:-!_ymerase UL54 gene; 2/5 had an average reduction in CMV by PCR of 1.2 log 10.
Neither of two patients with a relevant mutation in UL54 (L501F and A987G) had a 1

CMV Infection and Treatment: Following transplant, the patient had multiple recurrences of CMV viremia. She was treated

log reduction in viremia at the last time point, with GCV, switched to foscarnet, and then cytogam was added to the foscarnet regimen but her CMV continued to rise. Ge- Virologic Response: CMV response to CMX001 therapy appeared to correlate with the presence or absence of
Two patients had pre-existing renal insufficiency: no dose adjustment was needed netic testing confirmed the presence of a UL97 mutation. Treatment with CMX001 (3 mg/kg twice weekly) resulted in reduction CMV Infection and Treatment: The patient had CMV viremia that had responded initially to iv GCV. He had been switched back mutations in the viral polymerase (UL54) gene, as expected. Three patients had a complete response (i.e., CMV vire-
based on kidney function. During treatment with CMX001, one patient experienced C. in plasma CMV viral load. CMV enteritis was present at the end of the treatment period and forth from iv GCV to vGCV and cytogam had been added at various times in an attempt to control his CMV viremia. The patient mia was not detectable by PCR) to CMX001 therapy (Cases 4, 6, and 7). One case (#2) had a reduction in CMV vire-
difficile colitis, one experienced pancytopenia along with GVHD and sepsis, one with a had a UL54 mutation, but had initially responded to combination therapy with CMX001 and iv GCV. mia of 1.77 logso but plasma CMV DNA did not become undetectable by PCR before CMX001 was withdrawn. In the 2
seizure disorder experienced seizure, and one experienced severe GVHD. No trends . patients with mutations in the CMV DNA polymerase gene which are associated with CDV resistance, response to
were observed in SAEs. CHAODLTNErapy En bl CMX00L Therapy MV Virermia CMX001 was attenuated. Combination antiviral therapy was administered in two cases.
This case series cemonstrates that CMX001 is a promising therapeutlic option for the D.O.S€ (”.‘9) Timing of First Dose Duration of Ba_seline End OT therapy Reduction L - - - -
treatment of CMV disease in stem cell transplant patients. Initial / Final (Months post-transplant) | Treatment | (copies/mL) (copies/mL) (I0g10) Dose (mg) Timing of First Dose Duration of | Baseline | End of therapy | Reduction Comments 5t 1Overall Response | Clinical Resistance / Mutation Comment
Initial / Final |  (Months post-transplant) | Treatment | (copies/mL) | (copies/mL) (logio) ——%
180 /180 5 months 38 days 255,485 4,339 -1.77 13.260 014 > wks monotheraov. ULSA m Significant Virologic Response
300/ 150 5 months 88 days 18,430 ! ' by, * ' 2 -1.77 l0g1o Resistant to GCV / UL97
4226 -0.64 +GCV combination
4 None reported
6 | toundetectable |N ted
BAC KGROUND I QIR Rggiestfr?toti)eFOS, GCV / mutations not reported
CMX001 is an orally administered antiviral agent which is absorbed i CASE STUDY 7#3 Combination Therapy
N th lintest dyl' 4 10 taraet J eaved by ntracell | \/'L Medical History: The patient was a 55 year old male who underwent a haploidentical allogeneic stem cell transplant in April 2009 CASE STUDY #6 1 -1.05 logo Resistant to GCV / UL97 FOS + CMX001 therapy
:gr pﬁossrgﬁo;ir;aesselg eéngl) tl;llg:]ecor?vsrrt%?j t(())r?r?en Z’cfive: \;itivi?/allnargaecri T P o for AML. He had poor immunoreconstitution with lack of T cell recovery and persistent CMV viremia one year following transplant. Medical History: The patient was a 69 year old male with refractory multiple myeloma who had previously received an autologous SCT and al- 5 | -0.64login  |ULS4 mutation GCV + CMX001 therapy
’ ’ ~O.__P—0(CH,)30(CH,);5CH ' ' ' - - TR _ | _ | : :
CDV-diphosphate. Compared to CDV, CMX001 has significantly 5 VC,)_NH( “H2)30(CH)15CHs He was given haploidentical donor lymphocytes to provide some Immune reconstitution, but developed severe GI GVHD that was not ogenic BMT. Most recently, he had received a T-cell depleted PBSCT from a matched related donor. The patient's course had been complicated Lng of a_\/olrzlzo%c ReSporF]eSeesistant TR AN BT
higher in Vitro antiviral activity aainst ,double-stran ded DNA (dsDNA) o 4 controlled by standard treatments. Comorbidities included encephalitis, meningoencephalitis (appeared to be CMV), and numerous by recurrent CMV, BK virus hemorrhagic cystitis, and disseminated zoster 42 10010 )
9 o y ad o complex cysts within both kidneys. The patient also had many other infectious complications including rhodococcal bacteremia, ’ ’ | | | S |
viruses of clinical importance to the transplant community including rhizopus Iung infection, and persistent RSV pneumonia. Reason for EIND Request for CMX001: CMX001 was requested due to the patient's persistent CMV reactivation, disseminated VZV which de-
herpesviruses, adenoviruses, and polyomaviruses . TP Reason for EIND/request for CMX001: The patient had CMV with mutations conferring resistance to GCV and CDV, and was veloped while the patient was on foscarnet maintenance for CMV and acyclovir for zoster, and a history of Valcyte-related neutropenia.
Early in the development program for CMX001, an unmet medical need was identified in inmunocom- . o | | | - T
wromised patients with dsDNA virus infections who had no other options for antiviral therapy. Physician- intolerant to foscarnet. Treatment Emergent Comorbidities: During treatment with CMX001, the patient developed C. difficile colitis which later resolved. C
’1qu Emergency INDs (_EINDS) were_grantepl by the FDA and com parable ex-US regl_JIatory authorities al- Treatment Emergent Comorbidities: Emergent events included pancytopenia, renal failure, hypernatremia, dehydration, ab- CMV Infection and Treatment: The patient had 2 courses of therapy with CMX001 (both were 200 mg twice weekly). After 36 days of initial ther- ONCLUSIONS
owing for treatment of individual patients with CMX001. To qualify for treatment, patients must have had dominal pain, and diarrhea. apy with CMX001 followed by 9 weeks off treatment, CMX001 was restarted due to reactivation of CMV viremia. CMV viremia cleared after 3 eductions i MV virer O o
gg(;r;rgsg'raﬁlg Iléflel\-lt[?;ei?at\?/glrt])?e:r?n?elatlrl(ig(j?‘[)\rlvtrr](leca%heer:teov;/ereedir;(:rioctrcl)?rz:gjlrtap;?etlrﬁspg‘otrr]\zsjg(::%e th?erﬁ?s CMV Infection and Treatment: The patient had persistent viremia, and biopsy confirmed CMV involvement in the Gl track. weeks of initial therapy. VZV lesions cleared during treatment. During the 2nd treatment course, CMV viremia cleared after 2 weeks of treatment. $ne u? 'On?’ " Viremia Were seeh 1ofowing frea men W
(12 p’e diatric and 21 adult) were b (gin g treated as of Janu ar‘;/ 2011 P ’ 99 P Prior to initiating therapy, CMV with a UL54 mutation conferring resistance to CDV had been detected. Treatment with CMX001 Therapy CMV Viremia ol\_/lutanonf n thle L.JLt5h4 ﬁ;;r;\erase tg:]ertlg appeta:jed 0 |mpactt rgsg\c;n;z 10 E:I\QfXOtOll.tr.eatlment, % eipce(:cli;gb(r)nluta-
In this poster, we present case studies of 7 stem cell transplant recipients treated under EINDs in the CMX001 (4 mg/kg twice weekly) did not result in a significant drop in CMV viremia. — _ _ _ ions exclusively in the gene that impacted response to GCV did not affect clinical response to CMX001
Us. Al f t h ; P tractory CMV. multiol biditi X d limited lif ; Al EIND patient Dose (mg) Timing of First Dose Duration of Treat- Baseline End of therapy These data demonstrated that CMV viremia was reduced in these seriously ill patients with refractory CMV infection
- All patients had refractory LIV, MUILPIE Comorbidities, and limited fiie-expectancy. Al patients CMX001 Th CMV Viremi Initial / Final (Months post-transplant) ment (copies/mL) (copies/mL) following treatment with CMX001. Based on the antiviral activity observed in these difficult to treat patients, the ex-
who met the following criteria as of 31 August 2010 were selected for presentation: 1) received or awaiting erapy iremia . . " . o .

. T . . . . - _ _ | . 200 / 200 6 months 36 days 500 undetectable panded access protocol, CMX001-350, is open to enroliment of patients with life-threatening conditions including CMV
stem cell transplant, 2) CMV was the primary viral infection, 3) patient had failed all other anti-CMV thera- Dose (mg) Timing of First Dose | Duration of Baseline | End of therapy | Reduction fection/d ! 1 order to have th st  on clinical out v int fon in the treat
pies, 4) patient had been treated with CMX001 for a minimum of 4 weeks and virology data was available, Initial / Final | (Months post-transplant) | Treatment | (copies/mL) | (copies/mL) (log1o) Comments 9 weeks without CMX001 treatment Ir:::t |§fnC|</T\e/ai1rsﬁeéCtioor:/\/"e1\/ifrenr}rl]rlljr:)gcsingm:;ged Zg{ieeitzsis“ir;ppﬁtg:tc I?ﬁ:re?grzor:;rfjg%ilsezrvp?lgclzrl;(;ncor?trglelzc;
5) CMV viremia was greater than 1000 copies/mL within 7 days prior to initiation of CMX001 therapy. . | ’ ’ '

. L 260 / 260 12 months 36 days 9200 3500 -0.42 UL54 mutation 200/200 9 months 22 days 12,150 undetectable ] - o i in; i hei
None of these cases are ongoing (under an EIND) at this time. y y Phase Il study of CMV pre-emption/prophylaxis in CMV R+ HSCT recipients is being conducted.




