
149 
Ganciclovir (GCV)  resistance due to a new mutation in the 
UL97 gene product in a HCMV isolate from an AIDS patient. 
F. Baldanti ~, A. Sarasini ~, L. Simoneini ] M. Zavattoni t, M. Gatti ~, 
M Underwood ~, K.K. Birun ~, G. Gema. 
'Viral Diagnostic Service, IRCCS Policlinico S. Matteo, 27100 
Pavia, Italy, ~Div. of Virology, GlaxoWellcome Co., Research 
Triangle Park, NC 27709, USA. 

HCMV GCV-resistance may be due to mutations in both UL97 
(phosphotransferase) and UL54 (DNA polymerase) gene 
products. Mutations in UL97 impair the drug anabolysm and are 
far more frequently detected in the clinical settings. A patient with 
AIDS and HCMV retinitis was submitted to virological follow-up 
and monitoring of antiviral treatment by quantitation of 
antigenemia, viremia and leuko-DNAemia for a period of 14 
months (March 1994 to May 1995). Due to retinitis relapses, the 
patient was given 2 GCV IV induction treatments (Apr. 94, Sept, 
94) each followed by standard maintenance treatment. The sharp 
drop in viral load documented a good response to therapy. A 
third induction course of GCV (Feb. 95) was ineffective in 
reducing the viral parameters and a GCV-resistant isolate was 
recovered from blood culture (VR5406, GCV ID50 = 18 uM). 
Sequencing analysis of UL97 revealed a GGT->AGC change in 
codon 598 of the gene leading to a Gly-> Ser substitution. This 
amino acid change was not present in pre-therapy sensitive 
isolates, which showed a silent GGT->GGC nucleotide change in 
the same codon. Mutations (substitutions or deletions) in positions 
460, 520, 590-595, 607 of the gene have already been described 
as responsible for GCV-resistance in clinical isolates or 
laboratory-induced mutants. The Gly598->Ser change here 
described suggests that a larger portion of the UL97-encoded 
protein carboxy terminus is involved in the drug recognition and 
binding. The infrequent detection of Gly598->Ser change seems 
likely to be attributable to the double nucleotide substitution 
required. The biological significance of this mutation is currently 
under evaluation by GCV-phosphorylation analysis and marker 
transfer experiments. 
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An heart transplant recipient, seronegative for HCMV, was 
monitored for HCMV infection since Apr. 95. On May 95, the 
patient developed a primary infection which was treated on a 
preemptive basis with 2 courses of IV GCV (10 mg/Kg/d) with 
good virological response, as documented by reduction or 
disappearance of antigenemia, viremia and DNAemia. On June 95, 
the patient received a blood transfusion due to a severe anemia 
episode (Hb, 7.8/alL) associated with the presence of parvovims 
DNA in plasma. A third induction treatment with IV GCV was 
administered in Aug. 95 and was followed by a 2-month 
maintenance treatment with oral GCV (3g/d). Although at a very 
low level, antigenemia and DNAemia were always positive during 
the oral GCV treatment. The viral isolates VR5549 (May, 
pretherapy), VR5611 (July 95), VR5712 (Oct. 95) showed GCV- 
sensitivity lID50, <3nM). A relapse of HCMV infection occurred 
during oral GCV treatment. Despite the subsequent administration 
of IV GCV the virological parameters increased in level. The viral 
isolate VR5747 (Nov. 95) was GCV resistant lID50, 25uM). The 
patient was then shifted to PFA (180 mg/d) with sharp reduction 
of all virological parameters. The isolate VR5878 obtained in Jan 
96, was sensitive to GCV lID50, <3uM). UL97 gene sequencing 
showed a C607=>Y change in VR5747, In addition, restriction 
analysis of multiple genome regions as well as the comparison 
between silent changes in UL97 gene from the sequential isolates 
showed the presence of two viral variants: the first lasting till Oct 
95, and the second present afterwards. Thus: i) GCV resistance 
may arise in the transplantation settings; it) oral GCV treatment 
may select resistant mutants; iii) multiple infections may occurr 
following organ transplantation and/or blood transfusion; iv) a 
disappearance of the UL97 mutation C607=>Y conferring GCV 
resistance may be possible after treatment change. 
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The present study exmnines the clinicnl relev;mce ol the routine 
cytomegaloviras/MCMVI infection in severe coinbined iminum~delicicnl 
(SC1Dt mouse model in terms of dose- and treatment duration-depc.ndenl 
of|eels o|" ganciclovir (GCV). It also seeks the oplilmd tre;llmeUl duration 
fl)r drug screening in this mt~lel. Animals inoculated intraperiloneally 
with MCMV Ul a tiler t}l II) 3.8 phlque-tonning units per mouse developed 
typical wasting syndroine rapidly ;rod died around day 12 post 
inoculation. Subeul;uleous injection ot GCV once daily lot 5 days dt}sc- 
dependenlly delayed MCMV-induced wasting syndrome and morlality at 
the dose-hinge ot I to 81) mg/kg/day, while Ihe 160 mg/kg/day dose 
induced Ioxic ellttcls ;is revealed by body weight loss. The GCV effect on 
ine;u/death day was lin¢;uly correlaled with reduction tll viral liters from 
Ihe lung tr=(13jht), p <(I.0~). Trealmenl duralion-dependence ;a the 
optimal dose t)f GCV al RI) Ing/kg/~ty for I. 5. ~ and 12 days 
deluonsmtted a consistent protection in dduying viral rephc;ition. Washng 
syndfumc ~fl/d dealh (L4 days plus the IrCilllnenl durnlionl. AI a 
inoderalely effective dose of GCV at 1(I mg/kg/day, maximum prolcclioll 
was achieved with a 8 day Irenllnent regimen, Prt~hmgalinn Io 12 days 
tailed In lul~her delay wasting syndrome Islarling at da) 1(I for both 8 ;rod 
12 days lreatcd groups) and ;mimal dealh, indicating msulficicnl 
suppression ol viral replicalion. A single day ol GCV trcanncin showed 
thai Ihc minimum ell~clive dose {81) mg/k~dzty) wits vcry dose IO the 
loxic dose 116l) ing/kg/day). These results demonstrate thln Ihc described 
lllt~del l}lilnics clinical ohsttrvalion~ ill terns ol ~;uslained cllecls ot 
oplinlal GCV lrcatnlenl alld relapses ut CMV intectRin upon lennination 
ol Ihe treatlnent, h also ~uggesls thai ~,-8 days tretlllnenl duration may he 
the optimal ballmce belween maximizing the opporlunily of ideiHilying 
active ;uni-CMV compounds :uld speeding up Ihe turnover talc ot drug 
screening 
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We have investigated the relationship between inort~dily, elewttion of 
scrolngiL:ul markers of hepalitis mid viral replication in Ihe liver in the 
wemding BALB/c mtmse fl)llowing acute intraperitone;d inli~ction with 
inurme cytomegalovirus (MCMV). MCMV (Smith Strain. salivmy ghmd 
passed) iateclion produced an intx:ulum-dependent mortality, weight loss, 
elevatitm of serologic;d markers of hepatitis (plasma liver tranmuninases 
ALT: ~danine tran~uninase and AST: aspurtate iramuuninase) and org~m 
burdens ol MCMV. The 'Tf-mnrl;dity and mean death day tbllowing an 
inocululn of 7x104 pluque limning units (plu) of MCMV was t~l% ~md 
4.1~1.2 days tx~st inocuhttion Three ~tys posl int~uhuion the percent 
mcau wcighl loss and lold elevation of ALT and AST were lt)-~2~. 24 
lbld ;rod l~ lold respectively. Org~m tilers (log plu/g tissue) of MCMV 
in the liver, spleen ~md lung were 6.16.6.05 and 4.14 respectively. There 
was ~ul excellent correlation (r=0.gR) between liver tilers of MCMV ~md 
elevation ol either ALT ~n- AST. At ~m in,,~'ulum of 3.5x1(I 3 pfu lhere 
was 12±3'~ weighl LOSS, no inorl;dily ;uld serological markers were 
luaxinladly elevllled 2 duys posl inocuhttinu. The elevation of serological 
inarkers lasted lot up Io seven thtys prior It) returning It) normul, 
coincident with normalization ol MCMV induced weight loss. Treatment 
with gmlciclovir either via the intraperitoneal, subcutaneous or oral route 
prt'duced a do~-dependent reductitm of weighl loss. morlulily. 
serological hunker elevation ~uld liver lilers ol MCMV; the EDs0 vnlues 
101 each ol lhesc prtx:esses being in gotal ugreemenl with each other. This 
was also true lot HPMPC which was -41) lold more [xltenl Ihan GCV. 
These results slrtmgly suggesl thai ;tonic inlraperitoneal inleclion of 
~c;mling BALB/c mice with MCMV results in a hepalitis which 
ct,llrihules Io overall dist~tse ;uld mortalily and t:a// I-,¢ reversed hy 
ilthibition of viral replication in the liver. 

A84 


