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HARE TR

HERGVNEZMEREE LRI R ERE Ao, 5 FHB ERITEALZMA
SHBREREHEE  CEHZIBROER - ABRARNBETER BE@p
BEREAE IR BB HRBEELGRIER o EEFHREHFH
BRI B RFAERFLUBEL T4k KA PE LR RESTHEAS
REERA - REARREGETINGAEHERRE TR E T S E ERELH
B BElafgR EREE X(CMV Retinitis) £ £ B £ 6B T75 4 183 %, 24 #A
B4 R (HAART)E A 44 , AIDS 7% & B & CMV Retinitis 2 4 £ &, ¥4 £ 5.7 %,
Zo# HAART AR LS AZ.AH AIDS B ERV RGBT a4HE CMV
Retinitis £ F R AN REZ EEMH - BFEHAAELEA K ZTHRER:

(1) 2454F 4 BER AL, £43 8 1 AIDS £ & CMV Retinitis 2 5% & ¥ CMV
&2, £ %K% Ganciclovir J4 82 %, R -F35 CMV viral load % 27,321
copies/ml (n=8),%4& Ganciclovir ;4% —18 B ( AR E 4 5 mgkg ql2h, 4% 1@
% 5 mg/kg gd) A 1% CMV virus load F{&-F34 £< 500 copies/ml (n=8) -
EIFREBRKEE Z R ERELH K, Lk B0%E KL, B8 CMV virus
load ﬁi}?ﬁal’?ﬂ%’fb%’& Mzt MR B A ESE R RG IS,
HAER AR BIER, BAKERV EERAZLRHYE -

(2) CMV Retinitis 4 Ganciclovir 765874 4 /85 fo F #4-F 8 K A 8 ng/ml (16-
4 ng/ml), %498 & 46 % B FDA pf /24 Ganciclovir 2 % & AR E S E =
A, 5= Ganciclovir standard treatment (# A 5 mg/kg ql2horqd) THA N &
 AIDS &L RMAAXTERA =4 AIDS = Ganciclovir #3528 E 4
RS L2 o F45-F34F 4.1 ng/ml; n=3), MiE =4 AIDS &£ b ¢
2z Creatinine & & % A% 2.0 mg/ml, M ¥ BUN &% & # 25mg/ml, # b2
B HA B e E ¥ 2 CMV Retinitis &, §47 Ganciclovir ;4% & F 2L
JE AR Bl & -

o MéEE L Eiks, EsERHAEE X, Ganciclovir



Abstract:

Cytomeglovirus (CMV) is a common ocular infection in patients with AIDS. The
occurring rate is approximately 20-40 %, especially in patients whose CD4"
lymphocytes were less than 50 cells/ml. If CMV retinitis was left untreated, it could
result in progressive retina damage and loss of vision. Although the lately antiviral
agents are effective in the early stage of the disease, the current diagnosis that is based
on the ophthalmoscopic examination may not be able to detect the disease in time.
When focal yellowish-white granular patches, or large areas of retinal hemorrhage
with necrosis, diffuse edema, and exudation appeared on the retina, it only indicated
the advanced stages of CMV retinitis. A method of detecting CMV retinitis at the
early stage is therefore important to initiate early treatment and to prevent blindness.
This AIDS screening project for early detection of CMV retinitis is a multiple-center
screening study in Taiwan, including Taipei municipal institute for venereal disease
control, veterans general hospital / VGH-Taipei, VGH-Taichung, and VGH-
Kaohsiung. The projects of this study are: We will examine and screen the eye fundus
of AIDS patients, and regularly follow up their clinical course to investigate and
detect CMV retinitis, and we used to assess the condition of patients with AIDS. We
further treated CMV retinitis patients with intravenous ganciclovir and monitored
ganciclovir drug effect and progression of CMV retinitis. We will regularly follow up
the patients with CMV retinitis and detect the impacts and changes of CMV virus load
in blood by the quantitative-PCR assay to correlate between clinical progression and
the treatment effect of ganciclovir. Based on our report, the ID50 of ganciclovir for
viral isolates of cytomegalovirus is 0.7 mcg/ml. For the treatment of CMV infections,
peak ganciclovir concentrations 6.2 mcg/ml and trough concentrations of 0.5 mcg/ml
have been effective in the treatment of CMV infections. Furthermore, we suggest that
monitoring of ganciclovir concentrations will allow dosage adjustments to made
based on a patient’s renal and hepatic function.

Keyword: AIDS, cytomegalovirus retinitis, Ganciclovir



-2=
=]

;1)

BRRERFZFEAZHBIBIFLELBNEIES  TEKIIF[1-4] - RIEt Rty
@A 2ARTEH  2URAEARARHLIAERE R LA LR
BB E  WEZTEBEARLA4] - BREBRBADBECH LB B BHES
CAF =T —EHEELREAB LA L% FH(human  immunodeficiency virus-
1> HIV-1)» f B3 At R B3 RABL - SEBAB N R B0 R F 2IEHI[1-4] - 4ER
CHUEREEERZIABERE H i, B ERRERTERLZIBEHR LR
EO8E , CREZHERGERNA AT HBRIBERBEEE T HE70-90%
bl e S om A B A R LA M eh R IR % BRI 0 20-45%80 & B
& &R E o % R @B X (Cytomegalovirus retinitis; CMV Retinitis) [1-4] - E
EEERAMX A - ENBEZ BRI R ET AR BN ERK 0B
RERERJITEFHIY, RESF ¢ E R KA[1-4] - Culberston # ¥ 35 H £
HBHEEEBRREZHRAARARBORLAN[-4] ) Bsb YN BiE£iEn
EENATRHAABABILETARS BRHABAFEE L EEZ MM - £
h EE R E R FREE X, £ K ER(CDYHAEE BRSO, L& AH
REDFHRU[1-4], o RAR R RAER B ELE XAUNELKRE LHH
EREX G aRARTHE XSG L BEMREE[14] — O BELEE
BREEARGERI0OEISEA A SRR E @R FREH X[1-4] -

# o |k

AHF AR AT 45 P X & M (prospective cohort) B R B & Bk B H AR BEREBE T
MERBRAREHELCZAAMME - HPNE — X AIDS K5 & 2 @A KEK
SFREREE—R  HAHVTRELAE4 BAKRERE—R - HNCERE
B rEREAEARE - RE2E4BHU—RBERSE - SHRRALLER
SHBAREI(H 30 £ 40 548) - IBEFUFIBBREASE RE - BREABRLRE
WE > FIFRABERRT CDI KEKE - ERERARLCREELBRER
W R R B H P ganciclovir s B R R AL 2R o

AHEBREERABRERAEEZMERE »:

(1)Zone 1 : R AP 48, Foibiaife) B K

(2)Zone 2: % i& & (Equator)fo Zone 1% Fil 84 & 5%

(3)Zone 3: N 2 T4 Ora serrata ¥ 78 & 2 ] 89 & 3%
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Ganciclovir - # 5 X » —RTHBHBIESL BRENEHRORENR - ##
BRIESTER AR 46 B 42 » e A4 8] & (initial induction course) % 12 /N85, F
Smg AH#7 14-21 X » 2 1% 445 # & (maintenance course ) 4GBt 4 5 % » 5 X
AR BRBEUELT Smg i+ E 4% € & CMV Retinitis #9355 & & 2744
BEHRE RS AMBOBAELETLURATRELRTEmBBEEHEE
# & (CMV virus load) & HIV virus load » tb % & 218 74 # & #2 (ant-CMV and
anti-HIV protocol) & Fifk 2. M 81t » 54 T 8 E fm B/ 85 Fm 2 5 % % & B
EEtmiomER @M A2 Mempi -

(—) EBmH K
LCMV Bz %% & > £ A ganciclovir 48 & fk &
2.F) B4 A probenecid 2 7% & » RF| AR £ -
(=) T &
L &BEFAHFT  RR—BFFULEZ o BBYE  RNHERBRE IR
1B R ) 85 Fol 2 o AR AR R
2. MRAERE L K 5-Tml aREARASEMIR LB ZRE T > &
5 4% B o 7 A -T0°C #) -
()47 ganciclovir & B 2-#f
1.7 & fo.7% ganciclovir iR B 547 + & 4% & 20 A8 & A7 4 R Ak m]
2XERE:
¥ /4 Spectroflow 400, ABI Analytical, Kratos Division.
B ¥4k &b X A 8 : Shimadzu, Sil-9A Autoinjector.
#% #-#&: Shimadzu, C-R4A Chromatopac.
=8 8.5 #%: Sorvall RT 6000B, DuPont.
3. ik zEY '
B 0.2ml o 7 LA MIE BRI » 23R E 30 £ 0 2 15°C 2500gm T &
5 448 0 BRE i 30ul ;2 A HPLC B A7 % &
4 REHKZEE
% %182 0,5,10,20,40,80pl ganciclovir 42 £ 75% A & 1624ul 2 £ 5%& B -
At 02ml 2 EZGhiF > BREARES 0,02505,1,2,4,8,12 mcg/ml
ZAREHR R EE S BEAT M -



5. MBREmF 2 Bl
AIH AT > R E ganciclovir BEBRR AN T G Lt Bt =46
REREZ et 25 % 12, 2, 02meg/ml » 4 % & % 3% 02ml
FEHERA-T0TC - k& 47 ¥ — Rl Al -
()R8 ) B2 Y5 H
#& WinNonlin $c 883+ B &8 848 /£ 2.8 10 two-compartment, no lag time,
first order # X v LIE 3t 545 ©

R

LFRENEBERELRA A ERW o, BT 5% EREE D24
SHBRRAGRE  CEAHNLINERVER - ABRAARETEE  Elap
%%ﬁ@ﬁi%’ﬁﬁ%ﬁ%ﬁ&&@ﬁ%&%ﬁ%’%%ﬁﬁ$%$@g%
BANRAL B RTERFDHEL PLR > AL THLHE BB EHITS
REERA - REBIIRESEL  OFBrZ AT UL EERE T An
BARBFRRAAMZRERE - A AL BN S RAAMEBERRLE 2 RE .
BAVEHEGTE 89 MA R ERAEL R ELMHE L BRERS - £ 67 REBAE
EEP A FH 22 42 (328%) RERAREMEL LB LK AL S
BEEREALREREABAY - Eopl @B AT HRE L2 %R 2R
BEMRE T REBBEEETH 14 LB - |

FIRERIE R G T IR R ER R TR E S S H ERELE: Ela
o7k &R X (CMV Retinitis) e 4 B LR BITEA 183 %, {28 HA B L
mmmﬂﬁm&,Amsﬁéﬁ@CMvmmmmz%iﬁa&RQSJ% Ry
& HAART 2 B& /R L 89 i3k, B # AIDS 5% 880 R& B L #1143 CMV Retinitis
EERNEEZEEZH - FREGAIAAETH K ZTRER:

B) 245 F 4 ARBI, Et 8 4 AIDS & & CMV Retinitis Z gk 5 o P CMV
A FE, £ %K% Ganciclovir /4% 2 %, £ CMV viral load % 27,321
copies/ml (n=8),4& Ganciclovir ;4 # —18 A ( #7184 5 mgkg ql2h, % F @
# 5 mg/kg gd) #A2% CMV virus load F§{&-F34 2 < 500 copies/ml (n=8) -



FIRFBRERIEE =R ERDH R, BHh BB EABEMLE, FH CMV virus
load @k RAELBILE FZ A MR Ehoft oo RS L&,
LEEFT AR BIER], BRKBERLD EX KA LK -

(4) CMV Retinitis #& Ganciclovir 58 1% 4 /o5 dn & E T35 8 & % 8 ng/ml (16-
4 ng/ml), 48 E 4 £ 8 FDA A2 Ganciclovir 2 &2 AR E BB =
A, % 5% Ganciclovir standard treatment (% A 5 mg/kg q12h or qd) TiEA N &
B AIDS BB BMALEFHBRA = AIDS 2z Ganciclovir 435 EE A
AR (2 o5 P U574 % 4.1 ng/ml; n=3), Mi& =42 AIDS & & & F
Z_ Creatinine j& & % A# 2.0 mg/ml, M@+ BUN &% 5% 25mg/ml, # b
By N EhE B ¥z CMV Retinitis &, €4 Ganciclovir ;4% & F 8
EHEBEE -

feidb > BRMARRRERELRETHBEXRBERERE > AETFHMLW > HRRS
R - BloF R EHR ERTAFIRERER  REINAHABLRRHE
Azl ARASEBRHRIBRREHFERRELTRTZ AR -

H =

CMV Retinitis % 8% & & #
Emfoma @M s — BB RO RE, WwRABERER, ALK
AEHIRE AR B A B F R RRE & F[1-4] o 4o RILBERAR
BEROML BRI RY KBTS A

(—) i stk ( hemorrhagic type), #AIBRESIEH K FREABE o ~ KE - 3
B REREBEHRM, RWEEKEER R, BARBET B

pizza pie” & & crumbled cheese and ketchup”[1-4]—K & &4 i} ;o $K £ & i
MREBIBAER L (BB —FFT) - arBREEREENREEK
AR Y@L BEDEER A EH A PNRIKEZEEI(post.pole), B %
EELREE TN R ER, AA— B84, RAKTABRR[L-
4] -



(=) Bk KA kk(Cranular lesion), 7B RSB, A — 5 RR S5 8 88
gz FaERs, BEET LB RSSO ZKE % 80 &R H a[l-
4] REAAGREE B ER RILRE, aP B wii it 0b a8t R
EXR LR BRI A ARTLERE R BB G E L 0 % TR, Mk &
HIHAREE R BE[1-4] - BERAMIRE M RBE J 2 £ EREEM
EU, LR GREARRE, RAFBRGEIIR LS BABRBIE - E2R 40 R RGHE,
AR TR RLELCEFREAB OB KRG EEERE  Brig2
EERMIFORAEAM > MEHKA1-4] (Figure 1) - AR EREd A
B FLAo R RS E (indirect ophthalmoscope ) @ % € 1% /& b ZAH 4k 75 2
WA o Bk BHREELEAFER, MCDLINS0 cell/uley, BE—F
ZEARERE—R HNECLREE@MAEEAOR AR S RESAR
BRHABHM—RBAERE, UERBARIHREELL - AT BNHNE
MR EREABR LA RBASEH AN AUNREREREBAGREEYUS
g [1-4] -

K5 #h 2B CMV Retinitis

BATE A XRIREIEE 8B EH & R~ FHZE &k KRk -
BERETLYET w2t REmBREE(l-4] - BR LA ELEK
BEMHHLHERAFROAB I I B LT X URBEEREL Y A[L-
4] - AR @A A 75 F 15 & (viruss culture) L 7 2 4& & (serology test)R4E L CMV
retinitisé) FEASHBY S BT U F R AR BEAAREFT X, LB R TR0 A
FREAHRBEBREEHGHRA[1-4]- BATTHA S £ 4% 48R EPCR)Z
BT RRRIAT G KRB F RF S HCMV DNA[1-4], TR ZEERDE %
THLABBERLMZSE k2 H SRR BB R B TIE[1-4] o ko fT5
RE—FHETEES XFBRREMN,AEFLHRB LB CMV retinitis 2 & 3
A EHETERENBRBRLER-EAMBAH[14] ©

Etmfm58 b g (CMV virus load)
BAMCARE R FTEMBREHLENTE (CMV virus load; quantitative-




competitive PCR assay) 2t & H K [1-4] > AR EMERBCMV Retinitisz 85 K
BR R 4% & (Maker) ° HA14§ & ECMV Retinitisty 7% & TRt m 6 HeAh & > A
A48 ROBRAFLEEURNLRKELRTE@ERKEFLE T ECMV virus
load » tb#im B MBS ABRRAEZEEIL  BUTHAE IR FEBKRE R

% g et s B
BB R AR 2 M A A e R T TR R

R PCMVEHFBLEZRLERE- S AR ELREREEWRBEFR
WAL X 85 2 CMV S & & M 14 (Predicting Threshold Value) » BA{® # & 4% CMV
Retinitis % £ K 2% & L4 F BB WS H 0 & A8 K 18R IKAIDS % & B &

CMV Retinitisz B &2 F > UBFEAREAEREHFLAHZRE -

Emim R X ZBRER

E o ji % 540 @B X 2 54 5% & ¥ 4 ganciclovirfe foscarnetfo 43 42 315 & F &4 #7
#5-HPMPC (cidofovir) > @44 £ & %k 3] #foscarnet ¥ %4y > BAT & M bE
#H M CMV retinitis & 74 #47 B ganciclovir# 4 & £ - Ganciclovir#& — 4 guanine 4
WMz b miteth AN BBR e A BRCMV 5 - B AW H
DNA polymeraseZ4E A * % #DNA polymeraseZ 443% % E » ¥ Herpes simplex

virus - Epstein-Barr virus Varicella-zoster virus & £ # #]/E A -

Ganciclovir 87 X » — KT AFMES - BIRNEHRORFRK -
FRCESEE RS B AZ 0 A4 B E (initial induction course)& 12 /N BFH
fr Smg A7 14-21 kX » 24 435 #|§ (maintenance course ) A HHEEH S K » &
REH—R > BREEAELAF Smg 3t F, > LEXRTHA, —AEAERT
7 Ganciclovir 25 M &R a2 A H FHAK > GoRKEKEKRKTHEZ a4
A, B 2R B 3K P9 3% 55 4K £ &4 (intravitreous injection) » R A B —L 8 F X - H4n
BEEHMLEAFARHRBIKNES > BREEH 400ug/.1cc,> HX—MEA >
ZHBEREABEE— R BREEHA 400 ugl.lcc. - AR BATRIRMEEE
UEMGES A X 0 TR F R B A B — R 400ug/0.1c.c 9BRIRPIHIBIRIEST -
o R A X, Ganciclovir £ 28 EAHHNRERBRLEZRE (il BKE
BE%), B X 9Bk 3000mg # Ganciclovir <] i A 445 Bl B 48 © R XBRR 4



Ganciclovir o R $2 #kE A X4 B 2 HORAB 2 RIRE A 2 8 R F 0 Bk
Ganciclovir 8 R 48 F 23T B E o

(5) Ganciclovir 3L 99%Z % F R E AR AR AT HEFHE R 288
sk JB 4R creatinine Z JF PR R RFAEIL F B & > & Cler: 50-69ml/mim » & R &
EA¥ & Cler: 25-49ml/mim > % 8 #| & B ¥ » % CLer: <25 ml/mim >
Rl R4ET 125mg/kg » Mg B EZAE > RN LK - KIE ganciclovir
2 EAEHRAY  BRATEAE BEBHAER—MABE CMV R Lz
R RTAR 0 B LA ganciclovir B X 0 AR FBHRRZEBRAKRFLR
FE o BUKT BB AEM ganciclovir X B EHREE > AL EF X 2KHE
BEEERRBRAZLE bkl RE CMV 2§35 8 AF RY £ BITIE
WM e

(6) A% %3, CMV Retinitis £& Ganciclovir /4 #44 4 /o5t b #3458 A4
8 ng/ml (16-4 ng/ml), HE 4R & 74 £ B FDA />4 Ganciclovir 2 5 4-1¢ A
B JE % 8 2 M, % 5% Ganciclovir standard treatment (% A 5 mg/kg q12h or gd)
THAPNEH AIDS ELEXXMARLTHRA =42 AIDS 2 Ganciclovir
HHFREARERGALN2 IraF5F3HE 41 ng/ml; n=3), M=
AIDS & # o F 2z Creatinine ;& & % A% 2.0 mg/ml, M BUN &% FHn
25mg/ml,# b E H o N B 48 B F 2 CMV Retinitis & 4, | 4T Ganciclovir
HRBET U GEE KA E -

& m #EHB

BRNARE T3EEGEHRBRBEHRES) H£6 A OF 2500 £ EHA L AEF R
Z & HIV> MBMhe B AME AR NBRE AR RIESR - Kd 0 FEA
EZF#S 20-50 RZMFH wREBEEREAFAEERIMELRRS » 2R
FHEFHEANREREERARBRERSEY - b N BEEWBREFAE

BRZEERELE WwHETHFETHLEH - THEH LEAR BRABAEZ SN

BRERBRELRES  EHARRBRENETRRELATAHOLSBEARRRR
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Ganciclovir #AKA B Z 3R (Lo BB L O KB B BIRE) - 8 RT L
Ganciclovir BRIKPEBFES FRRAHFLE T X RAB G oY B BRER RS
Ao 12486 % 49842 T, Ganciclovir BRIK W s IBAE ST 40 A T AE € 5| AL HFBS R o BR P9 X,
REBL o, REBHNEEMALHNLEREEY AN —RBEE @R EREM X,
AREHFHE@BRAFOBRRZER - FIRAm AL RE @R ERAMERER
%&mﬁ6®5)&@M&h%éiﬁ%ﬁ’@&ﬂﬁ%ﬁCMVﬁ%%%ﬁ%;ﬁ
BHTAHLE-

Cidofovir & FDA (B ®RiL@BZHI CMV mH#4  FFExe¥ps Herpes
viruses » 3t 7T @5 8k 696 B M R — RIRIK P 3 3B AL 4t cidofovir (20 ug) T 445 6 £
8§ Bzt RHR » #7 CMV Retinitis X TRE—ARE - dR&BILEH K3 &
foscarnet ~ cidofovir % &4, &N B E 55,8 AT R AEE M ganciclovir - & sb &K A

SEYI 88 B P9 48 3) it foscarnet ~ cidofovir SA e & £ #%E 8% -

BNARMAMELRECHRRE@EREFRALCHAZAL  SBTRRRY
RsRARAREAR - EHBEHERHNLRBW S REHZITARRBRE  2AWE
AR BRI R E NS R AR R THARBEHEREBENARES
R E I ERERERE—EZFE AR -

T2 %4 IR
1. Mertens TE, Belsey, Stoneburner RL. Golbal estimates of HIV infections and AIDS:
further heterogeneity in spread and impact. AIDS 1995;9(suppl 1):S251.
2. Piot P, Laga M, Ryder R. The global epidemiology of HIV infection: continuity,

heterogeneity, and change. J Acquir Immune Defic Syndr 1990;3:403.
3. World Health Organization, Global Programme on AIDS. The HIV/AIDS pandemic:
1993 overview. Geneva: World Health Organization, 1994.
4, Kaldor JM, Effler P, Sarda R. HIV and AIDS in Asia and the Pacific: an
epidemiological overviews. AIDS 1994:8(Suppl 2):S165.
Hsu HM. HIV Infection in Taiwan. Fifth international Taipei AIDS conference 1999.
Culbertson WW. Infections of the retinae in AIDS. Int Ophthalmol Clin 1989;29 : 108

7. Gross JG, Bozzette SA, Mathews WC. Longitudinal study of cytomegalovirus retinitis

AN

in acquired immune deficiency syndrome. Ophthalmol 1990; 97:681-86.

®

Broughton WL, Cuppies HP, Parver, LM. Bilateral retinal detachment following
cytomegalovirus retinitis. Arch Ophthalmol 1978; 96: 618 -24.

I8



9. Pepose JS, Holland GN, Nestor MS. Acquired immune deficiency syndrome.
Pathogenic mechanisms of ocular disease . Ophthalmol 1985; 92 : 472.

10.  Holland GN, Pepose JS. Acquired immune deficiency syndrome ocular manifestation.
Ophthalmol 1983; 90:859-73.

11.  Green WR, Fox R. Ocular Manifestations of acquired immune deficiency syndrome.
Ophthalmol 1989; 96:1092-1099.

12.  Chiou SH, Chung YM, Wong WW, Liu JH. The clinical manifestatation-of
Cytomegalovirus retinitis in AIDS--Three cases report. Trans Ophth Society of ROC.
1997;36(3):209-215.

13.  SH Chiou, WW Wong, WM Hsu, YM Chung, CY Liu, WT Liu, SCh Chen, JH Liu. Natural
progression of cytomegalovirus retinitis in AIDS: A Case Report. Chinese Med J (Taipei)
May, 1999. '

14. SH Chiou, CY Liu, WM Hsu, YM Chung, WT Liu, SC Chen, JH Liu, WW Wong. Ophthalmic
findings in AIDS patients in Taiwan. J] Microbio Immu Inf 1999 December.

15. Drouet E, Boibieux A, Micheison S. Polymerase chain reaction detection of
cytomegalovirus in peripheral blood leukocytes as a predictor of cytomegalovirus disease
in HIV infected patients. AIDS 1993; 7:665-8

16.  Gerberding JL, Bryant-LeBlanc CE, Nelson K, et al. Risk of transmitting the human
immunodificiency virus, cytomegalovirus, and hepatitis B virus to health care workers
exposed to patients with AIDS and AIDS-related condition. J Inf Dis 1987,156:1.

17.  Wilcox CM, Forsmark CE, Darragh T M. Cytomegalovirus peritonitis in a patient with
the acquired immunodeficiency syndrome. Digest Dis and Sci. 1992; 37:1288-91.

18.  Budka H. Human immunodeficiency virus (HIV) —induced disease of the central
nervous system: Pathology and implications pathogenesis. Acta Neuropathol 1989;77:225-
36.

19.  Achim CL, Negra RM, Wang R, Nelson JA, Wiley CA, Detection of Cytomegalovirus
in CSF autopsy specimens from AIDS patients. J Inf Dis 1994; 169: 623-7.

20.  Shinkai M, Bozzette SA, Powderly W, Frame P, Spector SA. Utility of urine and
leukocyte cultures and plasma DNA polymerase chain reaction for identification of AIDS
patients at risk  for developing human cytomegatovirus disease. J Inf Dis 1997;175: 302-
8.

21.  Mitchell SM, Fox JD, Tedder RS. Vitreous fluid and viral genome detection for the
diagnosis of viral retinitis in patients with AIDS. J of Med Virolgy 1994;43: 336-340.

12



