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CMYV Infection in AIDS Patients Depends on the Decrease of
CD4+ T Cell Count

Young-Keol Cho, Yoo Kyum Kim, Won-IL Oh' and Goon Jae Cho®

Department of Microbiology and Clinical Pathology', University of Ulsan College of
Medicine, Department of Internal Medicine, College of Medicine,
Pusan National University’

Cytomegalovirus is the most common cause of life-threatening viral infection in HIV-infected
patients. This study was done prospectively to investigate the incidence of CMV infection
according to the decrease of CD4+ T cell count (CD4+) in Korean AIDS patients. Thirty-nine
HIV-infected patients diagnosed before 1994 were followed for regular immunological
monitoring. We have used urine shell vial method for the CMV detection from 1994 and have
also checked clinical findings. Positive urine culture rate definitely depended on the CD4+ as

follows; 45%, 22%,

17%, 11% and 0%, CD4+ <50, 50-100, 100-200, 200-500 and >500,

respectively. Except culture positive 2 patients with CD4+ of 200~300/ul, all eight culture
positive patients with CD4+ less than 200/ul showed CMYV related diseases on or before urine
culture. But, we could not get a positive culture for a late AIDS patient with vision loss. With
ganciclovir therapy, all culture results were at least negative just after or on late of first 14 days-
ganciclovir infusion-course. These data suggest that the incidence of CMV disease in Korean
AIDS patients is very high, and early diagnosis and treatment for CMV diseases is required for

the prevention of life threatening results.
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ul 0} 3} 7] (advanced) AIDS $hz}of A w4y 5t
t}. o] 2E7} CMV 2+ o]} reactivation © 2 H-E
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wH FAES UFOE P10l E F Hojw
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T YAHeE ADS T4/ dE BARAT. 337
HAF F 1382 AslR 1 A 102 ADS 3
Zpolth. ZAF AlZFA] 16% & CD4+ 200/ul o] AFo]
A3 23 & o1 200/ul ©] &} Th. CMV retinitis
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2. CD4+ T cell count
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heparin FH | AjH Ao 2 HE BxPd S
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3. Urine shell vial culture

AW ul ke 19940 ¥ 19983 7R 4d o) 2
X AAESUE A3 2]l E MRC-5 cell&
Ab&3te] e T 7)) shell vialol] YAl Ee] &
=439 02md & FEE T 700 XgE A2
A 4087F YA E2l g t}-% maintenance medium
E 1ml F7F8le] 5% CO; wWi7]| & AL&3lo &}
29 MR (9] 9L viale] WA S AA
g F 23] M3 5 MRC-5 cell monolayers} 32+
H coverslipS z} shelld 2mle) cold acetong- 7}
sto] 1027 43814} o] % PBSE 5 ¥ A%
gt % 150u12] CMV immediate early antigenol| o 8t
GEE3A (1:40, Dako, Denmark)2 WHgA)7] &
PBSZ A% 3~ FITC-labeled anti-mouse antibody (1:
600, Cappel, NCO)Z H7}3tcd gb-eAI7 T} A& &
F3Ar|B o2 54 bean-shaped®] nucleus
55 #astgoh

4. & B-microglobulin %

“I-labelled B,-microglobulin (B-MG)7} 39
double antibody radioimmunoassay kit (Pharmacia
Diagnostics AB, Sweden)Z o} &3} t}. 40T B
3t & AL HAED SRS A8
& kit¥ (100 tests)S FAl ol ALg8le] 24319
o [14].

5. Ganciclovir Mol A}

GanciclovirZ- initial treatment2 = 3= 1kg¥ 10mg/
kg/day= 149 F<t AW A5} 3 maintenance 2
Smgkg/day2 2% o] 4 Bahe] ZAapo] A o]
HAE f7kA] ALgE o [11]
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Table 1. Urine CMV culture positivity depends on the CD4+ T cell count

CD4+ T Positive rate (%) Positive rate (%)
cell (ful) (No. of Posi/No. of Pt.) (No. of Posi/No. of tests)
<50 45 (5/11) 26 (7127)
50-100 22 (2/9) 15 (4/26)
100-200 17 (2/12) 9 (2123)
200-500 12 (2/17) 22 (8/37)
>500 0 (0/3) 0 (0/3)
Total 26 (10/39) 18 (21/116)
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Figure 1. An asymptomatic HIV-1 infected patient
showing CMV culture positive without CMV-related
symptoms. The patient was 47 years old when he
was diagnosed with HIV-1 infection in early 1992,
and the mode of transmission was homosexual acti-
vity. He could not be treated continuously with azi-
dothymidine (AZT) because of hemolytic jaundice
as a side effect of AZT. During positive CMV cul-
tures over 30 months, he did not complain any kind
of CMV infection-related symptom. He showed serum
ICD p24 antigen over 1000pg/ml which was the
highest level among our follow-up patients.
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I BAg JFo B 28% (9/32)A T

2. Ay E M 2tof 2y

Oo

CMV HjoF 2F44< 10 = No. 283 No. 34
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vl ot A & 2ESA (19)71 Adth SA4
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Table 2. Comelationship between CMV culture results and its related symptoms in AIDS

Patient Age Mode of Date CD4+ T B,-micro- CMV urine CMV-related symptoms
No. Sex infection cell (jul) globulin culture and diseases
1 F 32 Hetero 94. 04 209 2.79 NT -
96. 11 122 4.08 - -
2 M 30 Homo 94. 07 171 3.44 - -
95. 03 63 3.55 - -
96. 06 4 3.65 Unreadable -
3 F 40 Hetero 94. 04 61 378 NT -
97. 07 1 4.99 - Vision loss
4 M 31 Homo 93. 04 177 2.81 NT -
94. 11 20 4.40 - -
5 M 35 Homo 93. 09 124 3.70 + Diarrhea
94. 07 51 3.84 - -
95. 05 25 2.55 - -
95. 09 8 3.82 + Diarrhea
95. 11 7 341 + Diarrhea
6 M 49 Hetero 94. 09 79 3.24 - -
97. 01 14 2.96 + Diarrhea (Sep. 95)
97. 04 6 3.04 + Visual disturbance
7 M 37 Hetero 95. 12 70 2.84 NT -
97. 02 66 3.78 + Visual disturbance
97. 03 226 3.01 - Ophthalmagia on fatigue
97. 06 84 3.34 + Ophthalmagia on fatigue
98. 04 4 NT NT Ophthalmagia on fatigue
8 M 35 Hetero 93. 11 128 2.00 - -
96. 05 11 2.20 Unreadable CMYV retinitis, eye ball pain
9 M 41 Hetero 94. 05 88 331 - unknown
95. 01 54 342 NT unknown
95. 04 NT 420 NT CMV retinitis
10 M 29 Homo 96. 10 171 3.19 NT -
97. 04 10 215 + CNS infection, Paraplegia
97. 05 4 272 - Lumbosacral polyradiculopathy
11 M 44 Homo 94. 01 102 4.26 - -
(suspected) 95. 04 55 4.57 - Enteritis, Odynophagia
95. 09 NT NT + Diarrhea, visual disturbance
96. 02 28 443 - Diarrhea
12 M 33 Homo 95. 06 224 336 Unreadable Diarrhea, high fever
96. 04 35 3.62 NT Diarrthea, Odynophagia
96. 10 4 441 NT Visual disturbance
13 M 47 Hetero 94. 09 . 46 321 + Diarrhea
95. 12 6 32 NT Visual disturbance
14 F 27 Hetero 92. 09 29 4.7 NT unknown
93. 10 19 NT + CMV retinitis
94. 01 3 NT NT Gastroenteritis
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Table 2.

Patient Age Mode of Date CD4+ T B-micro- CMV urine CMV-related symptoms
No. Sex  infection cell (/ul) globulin culture and diseases
15 M 53 Hetero 95. 05 128 3.59 - -

98. 04 29 2.70 - -
16 M 46 Homo 97. 03 67 247 + Odynophagia
(suspected) 97. 04 57 2.33 - (5)b Odynophagia
98. 04 59 NT - -
17 F 46 Hetero 96. 01 138 2.60 - -
97. 07 62 3.26 - (2 -
18 M 40 Hetero 94. 11 163 3.98 - -
97. 08 28 3.74 - ) -
19 M 41 Hetero 94. 05 159 222 - -
97. 08 1 2.49 -3 -
20 M 12 Transfusion 95. 05 448 2.47 - -
97. 06 58 2.67 - -
21 M 16 Transfusion 94. 05 228 1.89 - -
97. 01 70 2.89 -2 -
97. 08 2 NT NT -
22 M 35 Homo 94. 01 161 2.52 - -
97. 01 96 322 - (D -
23 M 39 Transfusion 94. 11 219 2.82 - -
97. 06 14 3.57 - (3) -
24 M 44 Homo 97. 04 342 2.90 - @) -
25 M 42 Homo 97. 03 222 2.36 - -
26 M 26 Hetero 94. 05 486 1.80 - -
27 M 32 Hetero 97. 04 234 2.55 - -
28 M 35 Homo 94. 12 283 2.01 + -
97. 04 361 2.19 - @ -
29 M 36 Hetero 94. 05 409 2.01 - -
30 M 41 Transfusion 95. 05 770 1.78 - -
31 M 23 Transfusion 94. 04 277 1.62 - -
32 M 40 Transfusion 97. 04 386 2.08 - -
33 M 46 Homo 97. 05 323 423 - -
34 M 52 Homo 94. 02 230 2.55 + (6) -
97. 01 243 3.14 - @) -
35 M 27 Transfusion 97. 04 280 2.67 - -
36 M 27 Homo 96. 11 314 2.96 -~ -
37 M 26 Homo 97. 03 449 1.86 - -
33 M 31 Homo 9. 12 523 1.34 - -
39 F 33 Hetero 94. 05 370 1.31 - -

.* NT; not tested, (5)b means consecutively negative 4 times with time interval.

age: at the time of last CD4+T cell counting, Homo; homosexual, hetero; heterosexual
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Table 3. Result of urine CMV culture after: ganciclovir intravenous infusion in AIDS

Patient Date CD4+ T cell CMV urine Treatment (Tx) with
No. (b shell vial culture anti-retroviral agents
6 94. 09 79 - AZT (from Sep 95)
97. 01 14 + AZT
97. 04 6 + AZT, ddI (from Feb 97)
97. 05 3 o= Ganciclovir (on day 14), ddI
97. 07 85 + ddl, Norvir (from May 3)
97. 08 40 - On Ganciclovir, AZT, ddI, Norvir
98. 02 103 NT AZT, 3TC (from Dec 97), Indinavir
98. 04 189 - AZT, 3TC, Indinavir
10 96. 10 171 NT no treatment
97. 04 10 + no treatment
97. 05 4 .- Ganciclovir (Tx. finished)
11 94. 01 102 ; - AZT
95. 04 55 - AZT
95. 07 NT ~NT Ganciclovir
95. 09 NT ° NT AZT
96. 02 28 - Ganciclovir
12 95. 06 224 cells detached AZT
96. 04 35 - NT AZT.
96. 10 4 NT Ganciclovir
14 92. 09 29 NT no treatment
93. 10 19 + AZT (from Jan 93)
94. 01 3 NT AZT
94. 04 Unknown Unknown Ganciclovir
16 93. 03 266 NT no treatment
93. 08 353 NT AZT (from Apr 93)
95. 07 238 NT AZT
96. 11 67 NT No AZT (from Feb 96)
97. 01 Unknown NT 3TC and Norvir start
97. 03 67 + AZT, 3TC, Norvir
97. 04 57 - Ganciclovir (on day 10)
98. 02 59 - AZT, 3TC, Indinavir
98. 08 160 - AZT, 3TC, Indinavir

NT; not tested,
AZT; azidothymidine, ddl; dideoxyinosine, didanosine, 3TC; Lamivudine, Norvir; Ritonavir
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Figure 2. A late stage AIDS patient showing CMV
retinitis. The patient was 40 years old when he was
diagnosed with HIV-1 infection in 1989, and the
mode of transmission was heterosexual activity abroad.
He has taken azidothymidine (AZT) intermittently.
He had an admission history for chronic diarrhea on
month 105. HIV strains was determined to have syn-
cytium inducing capacity by genotyping for C2/V3
region and by phenotyping on month 108. On month
122, reverse transcriptase codon 67, 70, 215, and 219
showed resistance to AZT. When CD4+ T cell count
decreased in 10/ul, he showed urine CMV culture po-
sitive with unilateral vision loss. With the first gan-
ciclovir infusion for 14 days, the result of CMV cul-
ture changed into negative. After showing one more
positive culture, CMV was not detected over last 8
months because CD4+ T cell was significantly incre-
ased by AZT, Indinavir (Crixivan) and lamivudine
(3TC) combination therapy.
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o % 201, 2.15, 247 % 255mg/l.o.2 Hlma Bo
SEE Hole 347} 9o BAA o] Yt
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4. Ganciclovir (Cymevene) X|& % gt

iAoz CMV Fde AWLIAY
CMV v ¢} FAdo]o] ) CMV A ZA4¢) ganciclovir
& AAFAZ Fof BL AL BT 64019
t} (Table 3). o] 5o X8 HAFo wjFAdnS
E’_‘i"; CMV wWiekAa A7 A8 No. 6, 10, 11, 2
B X g & CMV uig S 0= e
‘;\H:} 2} No. 69 A ganciclovir induction
A2 % WY oAt AR £8 F o 2]

Y Fole A et FE B v oA 27
A8 Z o Aoz AFEHY 0 (Figure 2) o] F
AEFAele THRAR Exo Y Bt 23
A& SAo=z vhsith 32 No. 16 X8 #F
187197 33 A& WY 2422 vesT o
2 AEHoZ g 54 E FA3 = A2 7
Z9] gz EAY AZTQ o 3TCS} w23
E4 A A (protease inhibitor)?] IndinavirE ¥ -8
317] A|&8tad CD4+7} Zh7} 180/ule} 160Uz &
A8 F7He Aol 71918 Ao 2 wokd.

n FE
B og7Ee FU HIV 7494 € AIDS 842
ez CMV g W Z Ak (prospective)
oz 2AF A AFEA 4T th2 CD4+}

2 &5E CMV vl A &o] A3 F713tod
CD4+ 50/ul o] 3}e] 7] AIDS SHAfoll X = A<
29 F 19ojele w2 MEZ AY9HE ez
ZAE QT a2ln CMV 23 BREd S0
e BAte] B9 EE wtolg| 27} v gH A
th. 27] AIDS $atolAM 74t Estn Azt A
of Q1 CMV retinitisx= CD4+7} 50/ul o} 3} = Hoj=
AIDS ghatol Al Azr BRI} oF 24%0) 23}
M g8 kA goW R A4S 29
gt} (10, 11]. & HAZ £33 437 9d gL
g 2 A3 233 YellA FETA of
L RoEx Hgol shestAwt 7H £ Fd
Edxgoz A% 437 Aofe} AE (colitis)
o7 <lg whAl 4ok A A} (watery diarthea)o]th.
Ae e A5l (odynophagia)e] 7H3 3 ¢
qlel shitolm AstAlL dysphagiaol 7] o) 2
AYE slon FFI} 55L& 4%+ A=
E3tt). 53] odynophagia®] 7% W tho] o &t
Aegie o] YAz E BrM5E o
2S¢ At g AR NEa= gHivt 9l
¥ 4% cMvel dig X187t pejE el gt
CMV g Ag & vhd AAZ A3 AF3Ha, 1

g 3o HFE& Fwhet fulminant diartheaZ 3t
£ it ARE CMVE £3A1 $F:A73A
oAl ¢k 20~30%2] M= = LA ulo] Ao
B g 2L A 2E (polyradiculopathy)
Lol niel & d oA Bafeoly Ex gl
Aol Brlgs| Aty & AFdx g Heof gzt
oA} MRIAFRI Ao 2 233 (L4/LS, L5/S1)5¢
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o] 73w 3t bulgingS FuHE disc degeneration}
arachnoiditis7} 1o} AW | & £33 1A
vHd] 7} (paraplegia) AR 2™ AW v gl A 1
=9 FH& @R T 4 U3 ganciclovirFo] 2
F AN E FAd izt sz vehgt.
a2 ganciclovir2 X 83}7] A T2 Yo
A E (PBMC)E A 52 3 v gol M= gglo] A
252 FAch AAZ o] ¥z CMVel 2§
ZAE L ojh Ar)d = Jteste #HE, 2k, A%
4 5% Eudx ot [8]. 283 o]E g CMV
2 27 B " predictive factorZ = CD4+ &
9] s0/m=el 4, 1%, A A, toxoplasmosis
o]} neurologic disease®] T4 So] RuF 3 g
t} [15].

2 Yol A& of2 CMV 7ol tigh 24
A A7 Heol A o) 19943 o] F AIDS
2 AMRE #atE] 3 AAARE By Ho
= 38% (9/249) o] oA wEtg oz Q1§ AlE
dAel Az, A E 23 4%, aelm
Tt flol &317] o= Qg vk A
N A+1" 5 22 = CMV g3 #4
%S AT 5 YAh

A CMVel t3lk X 5A 22X ganciclovir, fos-
camet¥} cidofovir7} R EdF oz 4R o
U AT BAd0] 3 ot BHog 7=
UE vtk mEbA G- gl E FriRe
2 I AALE AAEla 84 288 S8 B
S/l DEA A&38) TR 9 oA & utolya
SRS B8l 27]d X EE At A
9 229 93§ FHAILE dlojof A} B
ATAdE £ o CD4+ 200/ul o] o)A o] wjek
4 B ud BA ol FdE A FAE
YEhA] gtenz o]Eg e g 3 7]
HjFF AL o2& F7]E oY 23y B
Ao e 349) A $- HIV p2439] Hx=ot A
& oNLA o S0pg/mldfA) WE LT F}
st 370 A & S90pg/mlZ 108) o] Aoz =7}
st 467 A= 4 E BAE F MY 2
1000pg/ml o]} o2 F7letA ). o] Fxtel 2 S-
AZTA] o3t 884 Lo 9% Fgo= X
EHoR FE 548 4 gldded 49ML A2 Y
A AZT 5822 g4 %7 H4astgnh o
BA 1FER o] T/ A dutzow
Z ez CMverEi o] HIVE) transcription
FIHAZ F ddhE AR [17]0] of@ #do] 9)

A4 daAz vtolglxo 548 AT
U2 staing FRFT F Y& ALE JdgE
t}. MHC class I E219] FAAAES] syl B
microglobulin ¥ =& AIDS $A42 YT+
AelA F718ted £ A e 59 2
TAF [13] 5T FAAC] gl AR A}
HAEH ©]& Brmicroglobulin ¥ %7} ZAL A1
oAl anti-HIVX| 542} B8 7o drdez
vl 34 4%& 27 2D A= i #-ol
d& Aoz Aoy

Urine CMV Z Ao A ik oFAd o 2 & 3ka)
Sl talA & PBMCE A A 2 AM8-3to v Fat
Fovt AAE 678 BE S0 = vgon
Y 2 5 W el A 243 <1l PBMCOlA Fg 2
UL AL 174 F ¢ A= A A 2]
o AFoME &9 wjFEo] YT
4u) o] 4o 2 Ekm HIV A E Al thgk o5 A
Ax P o XNE CMV By 2ddAe B
2ol uja] 1/20 o]3t= Bog v} QlT} [13].

2 Al AFgE AIDS $AtE B 139
olAed °olE F 9HAAM CMV g3 BHE
FAZE AR en o] F 7ol AFA S L
Bt ol# 3 HlxE 19929 7kA] AFEE )
25 Udoz A A9 HME (10%)
[BIEt= 2] o F7kg Aol 959 Ba
A 20~40%BTE [11] Th4: e Hog gow
T O Z71g Aoz ZlgEn. 1ol fEE AR
R SEvEt 4o CMV 3 ER&2 ¥R
o} A% 81% [3], A7%E WA FAANA 98%
12 AAZe] 40~65% [13)ETt VA3 =,
CD4+ 100/ul ©)3}e] T7] AIDS A} 7] o] S 3=
2ol CMVHARA A 52 CMV reactivation .2
ZPEgE Folx, EXE Fulo]A AIDS 3z}
of thek caret A2 Y FAHD Y& ¥
gk ol gl #xE9] AIDSY thg o] 37t o]
o wet 4 & WE7|te] Frtste] AIDS $2t
AR E AU 713l HAF AojAe R 7Y
3le Aoz Avtdoh AR ZE 19973 5E pro-
tease inhibitor®] =] EF o 8 ©7] AIDS 33}
o] A&7t} HE ARHo FFFHLE CMV
A o)3kd 7137} FHE Aol wat
A B AFAz| A CD4+ 100/l o8] &
7] AIDS #Atoll M &= g Wert gouz Ay
AT 22 ABAHA BANE LA F] AEHA
© $2ol A AAg agF FF TEA 27
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A28 Adshe Ao 249

2 £

19939 49 o| Ao HIV g2
F71H oz & 4 ZAHo] £ X
Al CD4+ T A 34> 3Hao] W& CMV

E &S A= 3t shell vial “”ﬂ
AT obg2 Wit A AA Y PFFQ 3
ZA 92l BAA 2 ganciclovir] & Z-2] uj ok A
& FAEAY

1. ¥ F FA &2 CD4+ T Al X4 50/ul ©] 3},
50-<100, 100-<200, 200-<500 2 500/ul o] Aboll A
Zvzt 45%, 22%, 17%, 11% 2 0% .

2. CD4+ T M E2F 200~300plo) A Hj oF <A o
E #d 2%8& A7 CD4+ T A E5 200/ul
ol&tgl 87 RFE CMV 44 #AHgE S
H) FA] T2 wj kel o]n B
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