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Objective: To quantify the frequencies of the common causes of visual acuity loss for HIV-infected patients with cytomegalovirus
retinitis (CMVR) in the era of highly active antiretroviral therapy(HAART).

Material and Method: The present prospective observational study comprised 113 patients (184 eyes) with newly diagnosed
CMVR, from May 2008-March 2010. Each patient was followed-up every 3 months with medical history and ophthalmologic
examination. Patients were divided as visual impairment and legal blindness.

Results: The majority of the patients were native Thai (91%), while the rest was of hill tribe origin. 55% were females with age
ranged between 14 - 57 years (average of 39). The main cause of HIV infection was heterosexual contact (90%), followed by
homosexual contact (7%). It was found that 68% had CD4 T-cell count less than 50 cells/ul and that 46% had bilateral
CMVR. Major causes of visual impairment were CMVR zone 2&3, CMVR zone 1 and cataract, respectively. Major causes of
legal blindness were CMVR zone 2&3, CMVR zone 1 and retinal detachment, respectively. Retinal detachment was a major
risk factor in both groups. Even when surgery was successful, the visual acuity was not significantly improved, indicating a
permanent loss of vision.

Conclusion: In the HAART era, immune recovery of HIV patients also helps restoring specific anti-CMV immunity. HAART
reduces occurrence of visual impairment to 0.10/eye-year(EY) and legal blindness to 0.15/EY, compared to the pre-HAART
figures of 0.94-0.98/EY and 0.47-0.49/EY, respectively. However, it did not completely eliminate the occurrence. CMVR and
cataract remain the most common causes of visual acuity loss followed by retinitis-related retinal detachment, and optic nerve
atrophy respectively.
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Cytomegalovirus (CMV) retinitis is the most
common sight-threatening complication found in HIV
patients worldwide®#, which can cause them to suffer
from severe visual acuity loss up to complete blindness,
affecting their quality of living in both the short-term
and long-term®., Normally, CMV retinitis, (or CMVR),
can be found in the patient during the last stages of
their HIV infection, particularly in those with a CD4
level of less than 50 cell/cu.mm.

Prior to the highly active antiretroviral therapy
(HAART) era, it was found that approximately 30% of
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HIV patients were infected by CMVR during their
lifetime®®", In 1994, studies of ocular complications
of the AIDS Research Group found that prior to the
HAART era, a CMVR patient experienced loss in visual
acuity down to 20/50 (visually impaired) or worse in
eight months time on average, while down to 20/200
(legally blind) or worse in 13 months time on average®.
The incidence rate of visual impairment and legal
blindness are 0.94-0.98/eye-year (EY) and 0.47-0.49/EY,
respectively™®, Loss in visual acuity mainly results
from CMVR involving the macula or optic nerve (zone
1 retinitis) and CMVR-related retinal detachment®.
The use of an antiretroviral drug will suppress
the proliferation of HIV in human blood and so increases
the immunity©19, After widespread use of antiretroviral
therapy in 1990, the increased immunity in HIV patients
reduced the occurrence of CMVR as high as 75991112,
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Furthermore, there was a report claiming a reduced rate
of CMVR progression and a reduced chance of retinal
detachment in CMVR patients, compared to those in
the pre-HAART era®9, HAART helps reduce the
occurrence of visual impairment to 0.10/EY and the
occurrence of legal blindness to 0.06/EY®517), but not
to zero. The major causes of visual acuity loss are still
CMV zone 1 retinitis and CMVR-related retinal
detachment®.

On the other hand, the CMVR patient, who
has increased immunity after HAART, may be exposed
to a higher risk of immune recovery uveitis and its
complications, i.e. cataract and cystoid macular
edema®®?3, The occurrence of immune recovery uveitis
is as high as 0.83/person-year (PY). At present, causes
of this occurrence have not been clearly understood®@.

When comparing the occurrences and causes
of visual acuity loss before and after HAART from the
above findings, it can be seen that the post-HAART
visual acuity loss has been mitigated but not completely.
So inthe authors’ opinion, it is of great clinical benefit
to study various common causes and their effects.
Moreover, there are very few studies on the occurrence
and causes of CMVR-related visual acuity loss in
Thailand compared to those overseas. So there is no
clear evidence to justify the actual causes of visual
acuity loss in CMVR patients in Thailand.

The research objective for the present study
was to quantify the frequencies of the common causes
of visual acuity loss for CMVR-infected HIV patients
in the era of HAART.

Material and Method
Participants

The present research is focused on the causes
of visual acuity loss in HIV patients with CMVR during
the HAART application at Chiang Mai University
Hospital. It is a descriptive observational study
undertaken on the patients who attended the CMV
Retinitis Clinic, Department of Ophthalmology, Chiang
Mai University Hospital during May 2008 to March
2010, including those patients who incurred newly
diagnosed retinitis during the course of diagnosis. It
was also approved by the ethic committee of ChiangMai
University. All patients gave written informed consent
prior to participating in the present study. Inclusion
criteria included new HIV-infected patients with CMVR
during the active and inactive phase. All patients were
given HAART (defined as a combination of antiviral
drugs> 3 drugs including at least one protease inhibitor
or non nucleoside reverse transcriptase inhibitor¢?). If
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the active phase was presented, intravitreal Gancyclovir
injection was performed. No history of trauma, ocular
surgery or other ocular co-infections were present.

Data collection

Data collection at baseline and follow-up visits
included medical and ophthalmologic histories,
complete ophthalmic examination, CD4 T-cell counts.
Patients were examined every three months during the
follow-up period.

Ophthalmic examination included a
measurement of visual acuity using the ETDRS chart,
measurement of intraocular pressure, slit-lamp
examination, and dilated indirect ophthalmoscopy.

CMVR was diagnosed by an ophthalmologist
based on its characteristic presentation using the
standard classification system®32630  The location of
the CMVR lesion in each eye was categorized into three
zones. Zone one is defined as the area within 1500 mm
of the optic nerve or within 3000 mm of the center of the
macula. Zone two extends from zone one to the vortex
veins and zone three lies anterior to the vortex veins®.
Immune recovery was defined as increase of CD4 T-
cell count 50-100 cells/ul from a nadir CD4 T cell count®*
162228 The nadir CD4 T cell count was defined as the
patient’s lowest recorded CD4 T-cell count at or before
enrollment determined from the patient’s medical
record®, Immune recovery uveitis was diagnosed
clinically as the presence of intraocular inflammation in
a patient who had undergone immune recovery. A
cataract was defined as lens opacity equal to or greater
than 1+.

Main Outcome Measures

Best-corrected visual acuity (BCVA) was
measured using the EDTRS chart and the patients were
divided in two groups, visual impairment and legal
blindness. Visual impairment was defined as BCVA
between 20/50 and < 20/200, and legal blindness 20/200
or worse.
Causes of visual loss, defined as ocular characteristics
which were reported to be related to decreased vision,
were quantitated.

Statistics

Frequencies of causes of visual loss were
calculated and compared using the Chi-square test
and Fisher exact test. P-value of less than 0.05 were
nominal and 2-sided. Incidence rates were calculated
as the numbers of events per EYs at risk. Analysis was
performed with the SPSS version 12.
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Results
The results from the analysis can be
summarized as follows:

Population characteristics

The number of patients who were diagnosed
as “newly diagnosed retinitis” and satisfied the
inclusion criteria was 113 persons (165 eyes) (Tablel).

Of 165 eyes, 122 eyes were in the visual
impairment group, in which 62 eyes were classified as
legal blindness group. (The remaining 43 eyes were
diagnosed as CMVR but the visual acuity were better
than 20/50).

Cause of visual acuity loss in HIV patients with
CMVR

The incidence of visual acuity loss of the
CMVR patients to visual impairment and legal blindness
are 0.10/EY and 0.15/EY, respectively. Various factors
that cause incidental visual acuity loss in HIV patients
with CMVR are listed in Table 2,3. The findings
revealed the following information.The main causes of
visual impairment in order of prevalence were CMVR
zones 2&3, CMVR zone 1, and cataract, respectively.
On the other hand, the main causes of legal blindness
in order of prevalence were CMVR zones 2&3, CMVR

Table 1. Demographic data of the patients (n = 133)

zone 1, and retinal detachment, respectively. Optic nerve
disease was the next common cause, usually
characterized as optic nerve atrophy, resulting from
diffuse CMVR and retinal detachment.

Table 4 shows that among the 17 eyes
developing CMVR during the follow-up period, 65%
incurred visual impairment, whereas 41% incurred legal
blindness after the course of one year.

Among the 20 eyes developing retinal
detachment during the follow-up period, all incurred

Table 2. Characteristics of CMVR at baseline (n=165)

Characteristic No. Percentage
Most posterior zone of CMVR
Zone 1 114 69.1
Zone2or3 145 879
Retinal detachment 9 55
Cataract 77 46.7
Immune recovery uveitis 6 36
Cystoid macular edema 6 36
Epiretinal membrane formation 2 12
Optic nerve disease 26 158

Table 3. Factors causing incident visual acuity loss in eyes
affected with CMVR

- — . Cause Visual impairment Legal blindness
Patient specific characteristic n = 113 persons Group% Group%
Demographics No.  Percentage n=19 n = 26i
Age(year) mean=39, range 14-57 CMVR zone 2, 3 84.2 88.5

<39 years old 56 49.6 CMVR zone 1 68.4 84.6

>39 years old 57 50.4 Retinal detachment 10.5 26.9
Race Cataract 26.3 15.4

Thai 103 91.2 Optic nerve disease 5.3 19.2

Hill tribe 10 8.5 IRU 53 3.9
Gender CME 5.3 3.9

Male sl 45.1 ERM 10.5 3.9

Female 62 4.9 Rate (/EY) 0.10/EY 0.15/EY
HIV risk factor

Men having sex with men 8 1 *NOTE* Numbers add to greater than 100% because eyes

gleteLOfexuz;I contact 102 983 may have >1 cause for vision loss.

Moto rlansfus;_on ) L8 (i) Number of eyes that initially had a good visual acuity but

Maternal infection : subsequently became visually impaired during the course of
Bilateral CMVR 52 46.0 the present study
CD:‘;E Ce:: (/:o:mt 77 681 (ii) Number of eyes that subsequently became legally blind

. 956 ISIL/l | " 1o  during the course of this study

2100 ce“ S/": 18 159  CMVR = Cytomegalovirus retinitis, IRU = Immune recov-

2100 cellsip : ery uveitis, CME = Cystoid macular edema, ERM =

unknown 4 35
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Epiretinal membrane, EY = Eye year
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Table 4. Risk factors of visual acuity loss in eyes developing vision-threatening complications of CMVR

Characteristic n/N Percent with visual acuity loss

20/50 or worse 20/200 or worse

%, 6 mos %, 12 mos %, 6 mos %, 12 mos

CMVR zonel 17/113 58.8 64.7 29.4 41.2
CMVR zone2 &3 21/141 52.4 52.4 28.6 33.3
RD 20/26 100.0 95.0 90.0 90.0
Cataract 22/80 72.7 72.7 36.4 54.6
CME 3/8 33.3 100.0 33.3 66.7
Optic nerve disease 15/32 93.3 93.3 66.7 73.3
IRU 3/8 33.3 100.0 33.3 66.7
ERM 4/5 75.0 75.0 50.0 50.0

n/N = Number of eyes with event/number of eyes at risk, CMVR = Cytomegalovirus retinitis, RD = Retinal detachment,
IRU = Immune recovery uveitis, CME = Cystoid macular edema, ERM = Epiretinal membrane

visual impairment after a 6-month period, and even after
the retinal re-attachment operation, the occurrence of
visual impairment was just slightly reduced. Moreover,
retinal detachment is the major risk factor causing legal
blindness, including up to 90% of the eyes after the 6-
month period, and no vision improvement was found
after the retinal re-attachment operation.

In eyes with cystoid macular edema and
immune recovery uveitis, it was found that both
conditions were also the major risk factors for visual
impairment after the one-year follow-up period.

Discussion

CMVR is often found in patients with an
immune deficiency such as in HIV patients, cancer
patients receiving chemotherapy, patients undergoing
organ transplant and those receiving an
immunosuppressive drug. Nowadays there are a
number of HIV patients in Thailand, posing a big issue
to Thailand’s public health. CMVR is the most common
opportunistic infection of eye in HIV patients®4, with
the possibility of occurrences as high as 30%©47, The
infection mechanism of CMVR is from the diffusion of
the virus in blood to the retina®. Therefore, the CMVR
treatment can be done by intravitreous injection of the
antiretroviral, i.e. gancyclovir, which is one of the
virostatic agents®¥. Even though the HAART
application and the subsequent immune recovery will
help reduce the symptoms of visual impairment and
legal blindness, their occurrences are not essentially
down to zero. From the present study, the former and
the latter are 0.10/EY and 0.15/EY, respectively, which
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are in agreement with the findings from the study of
Thorne etal, i.e. 0.10/EY and 0.06/EY, respectively©?.
The only obvious difference is a higher occurrence of
legal blindness in this research.

The present study shows that the main causes
of visual acuity loss in HIV patients with CMVR
complication after HAART application were as follows.
The main cause of the visual impairment is CMVR zone
2 and 3, followed by CMVR zone 1 and cataract,
respectively. On the other hand, the main cause of the
legal blindness is CMVR zone 2 and 3, followed by
CMVR zone 1 and retinal detachment, respectively. The
results are slightly different from those of Thorneetal,
which indicate that in both pre- and post- HAART eras,
the main cause of visual acuity loss is the CMVR zone
1, followed by CMVR-related retinal detachment and
cataract, respectively®®. A possible explanation for
the prevalence of CMVR zone 2 and 3 in the present
study is that most of the patients incurred CMVR zone
1,2 and 3 in the same eye and some developed a lesion
in zone 2 and 3 first, the condition of which results in
the permanent loss of vision due to full retinal necrosis.
Therefore, even though an immune recovery after
HAART helps subdue progression of CMVR, the serial
of follow-up examinations will still be indicated.

Optic nerve disease is the less common cause
and is often found as optic nerve atrophy, which results
from diffuse CMVR and retinal detachment. Retinal
detachment is the significant risk factor that causes a
100% chance of visual impairment and a 90% chance of
legal blindness after a 6 month follow-up period. Even
after the retinal re-attachment operation, the level of
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visual acuity was not improved. Overall, retinal
detachment was found in 10% of patients with visual
impairment and 27% of patients with legal blindness.
Accordingly, retinal detachment is one of the most
important risk factors that requires monitoring and
thorough examination. The detachment usually starts
at the periphery and propagates to the fovea, resulting
in the permanent loss of vision.

Among patients with immune recovery from
HAART, some incurred immune recovery uveitis, which
caused visual impairment after the one year follow-up
period. Level of the visual impairment was related to
cystoid macular edema and cataract, both of which are
essentially the common complications of immune
recovery uveitis.

Regarding a complication incurring from the
treatment, endophthalmitis was reported as occurring
approximately 0.2-0.6%¢, During the course of the
present study, there were three patients, accounting
for three eyes in total, incurring endopthalmitis from
intravitreous injection. Apart from that, there was no
other complication, such as an increase in intraocular
pressure, found.

The outcomes from this research shall explain
various causes that impair visual acuity in CMVR
patients despite the HAART application. Accordingly,
it can pave a way to prevent, monitor, or even remedy
those causes as effectively as possible. Moreover,
these outcomes can provide the reference information
to those researchers who are pursuing a CMVR research
study in Thailand in the future.

Acknowledgement

The authors wish to thank the Department of
Ophthalmology, Faculty of Medicine, Chiang Mai
University for research funding and provision of
facilities.

Potential conflicts of interest
None.

References

1. Jabs DA, Holbrook JT, Van Natta ML, Clark R,
Jacobson MA, Kempen JH, et al. Risk factors for
mortality in patients with AIDS in the era of highly
active antiretroviral therapy. Ophthalmology 2005;
112:771-9.

2. Jabs DA. Ocular manifestations of HIV infection.
Trans Am Ophthalmol Soc 1995; 93: 623-83.

3. Gallant JE, Moore RD, Richman DD, Keruly J,
Chaisson RE. Incidence and natural history of

J Med Assoc Thai Vol. 95 Suppl. 4 2012

10.

11.

12.

13.

cytomegalovirus disease in patients with
advanced human immunodeficiency virus disease
treated with zidovudine. The Zidovudine
Epidemiology Study Group. J Infect Dis 1992; 166:
1223-7.

Pertel P, Hirschtick R, Phair J, Chmiel J, Poggensee
L, Murphy R. Risk of developing cytomegalovirus
retinitis in persons infected with the human
immunodeficiency virus. J Acquir Immune Defic
Syndr 1992; 5: 1069-74.

Kempen JH, Martin BK, Wu AW, Barron B, Thorne
JE, Jabs DA. The effect of cytomegalovirus
retinitis on the quality of life of patients with AIDS
in the era of highly active antiretroviral therapy.
Ophthalmology 2003; 110: 987-95.

Hoover DR, Peng Y, Saah A, Semba R, Detels RR,
Rinaldo CR Jr, et al. Occurrence of cytomegalovirus
retinitis after human immunodeficiency virus
immunosuppression. Arch Ophthalmol 1996; 114:
821-7.

Studies of Ocular Complications of AIDS Research
Group in collaboration with the AIDS Clinical Trials
Group. Foscarnet-Ganciclovir cytomegalovirus
retinitis trial. 4. Visual outcomes. Ophthalmology
1994; 101: 1250-61.

Holbrook JT, Jabs DA, Weinberg DV, Lewis RA,
Davis MD, Friedberg D. Visual loss in patients
with cytomegalovirus retinitis and acquired
immunodeficiency syndrome before widespread
availability of highly active antiretroviral therapy.
Arch Ophthalmol 2003; 121: 99-107.

Jabs DA, Bartlett JG. AIDS and ophthalmology: a
period of transition. Am J Ophthalmol 1997; 124:
227-33.

Komanduri KV, Viswanathan MN, Wieder ED,
Schmidt DK, Bredt BM, Jacobson MA, et al.
Restoration of cytomegalovirus-specific CD4+ T-
lymphocyte responses after ganciclovir and highly
active antiretroviral therapy in individuals infected
with HIV-1. Nat Med 1998; 4: 953-6.

Holtzer CD, Jacobson MA, Hadley WK, Huang L,
Stanley HD, Montanti R, et al. Decline in the rate
of specific opportunistic infections at San
Francisco General Hospital, 1994-1997. AIDS 1998;
12:1931-3.

Jacobson MA, Stanley H, Holtzer C, Margolis TP,
Cunningham ET. Natural history and outcome of
new AIDS-related cytomegalovirus retinitis
diagnosed in the era of highly active antiretroviral
therapy. Clin Infect Dis 2000; 30: 231-3.

Jabs DA, Van Natta ML, Thorne JE, Weinberg DV,

S133



14.

15.

16.

17.

18.

19.

20.

21.

22.

Meredith TA, Kuppermann BD, et al. Course of
cytomegalovirus retinitis in the era of highly active
antiretroviral therapy: 1. Retinitis progression.
Ophthalmology 2004; 111: 2224-31.

Kempen JH, Jabs DA, Dunn JP, West SK, Tonascia
J. Retinal detachment risk in cytomegalovirus
retinitis related to the acquired immunodeficiency
syndrome. Arch Ophthalmol 2001; 119: 33-40.
Jabs DA, Van Natta ML, Thorne JE, Weinberg DV,
Meredith TA, Kuppermann BD, et al. Course of
cytomegalovirus retinitis in the era of highly active
antiretroviral therapy: 2. Second eye involvement
and retinal detachment. Ophthalmology 2004; 111:
2232-9.

Kempen JH, Jabs DA, Wilson LA, Dunn JP, West
SK, Tonascia JA. Risk of vision loss in patients
with cytomegalovirus retinitis and the acquired
immunodeficiency syndrome. Arch Ophthalmol
2003; 121: 466-76.

Macdonald JC, Torriani FJ, Morse LS, Karavellas
MP, Reed JB, Freeman WR. Lack of reactivation of
cytomegalovirus (CMV) retinitis after stopping
CMV maintenance therapy in AIDS patients with
sustained elevations in CD4 T cells in response to
highly active antiretroviral therapy. J Infect Dis
1998; 177:1182-7.

Thorne JE, Jabs DA, Kempen JH, Holbrook JT,
Nichols C, Meinert CL. Causes of visual acuity
loss among patients with AIDS and
cytomegalovirus retinitis in the era of highly active
antiretroviral therapy. Ophthalmology 2006; 113:
1441-5.

Zegans ME, Walton RC, Holland GN, O’Donnell
JJ, Jacobson MA, Margolis TP. Transient vitreous
inflammatory reactions associated with
combination antiretroviral therapy in patients with
AIDS and cytomegalovirus retinitis. Am J
Ophthalmol 1998; 125: 292-300.

Karavellas MP, Lowder CY, Macdonald C, Avila
CP Jr, Freeman WR. Immune recovery vitritis
associated with inactive cytomegalovirus retinitis:
anew syndrome. Arch Ophthalmol 1998; 116: 169-
5.

Robinson MR, Reed G, Csaky KG, Polis MA,
Whitcup SM. Immune-recovery uveitis in patients
with cytomegalovirus retinitis taking highly active
antiretroviral therapy. Am J Ophthalmol 2000; 130:
49-56.

Nguyen QD, Kempen JH, Bolton SG, Dunn JP, Jabs
DA. Immune recovery uveitis in patients with AIDS
and cytomegalovirus retinitis after highly active

S134

23.

24,

25.

26.

27.

28.

29.

30.

3L

32.

antiretroviral therapy. Am J Ophthalmol 2000; 129:
634-9.

Karavellas MP, Plummer DJ, Macdonald JC,
Torriani FJ, Shufelt CL, Azen SP, et al. Incidence of
immune recovery vitritis in cytomegalovirus
retinitis patients following institution of successful
highly active antiretroviral therapy. J Infect Dis
1999; 179: 697-700.

World Health Organization, Regional Office for
South-East Asia. Facts about HIV/AIDS in the
South-East Asia region [Internet]. 2007 [cited 2010
May 5]. Available from: http://www.searo.who.int/
en/Section10/Section18/Section348 9917.htm
UNAIDS. 2004 report on the global AIDS epidemic
[Internet]. 2004 [cited 2010 May 5]. Available from:
http://data.unaids.org/Global-Reports/Bangkok-
2004/unaidsbangkokpress/gar2004html/
gar2004_00_en.htm

Pathanapitoon K, Ausayakhun S, Kunavisarut P,
Wattananikorn S, Ausayakhun S, Leeungurastien
T, et al. Blindness and low vision in a tertiary
ophthalmologic center in Thailand: the importance
of cytomegalovirus retinitis. Retina 2007; 27: 635-
40.

Ausayakhun S, Watananikorn S, Ittipunkul N,
Chaidaroon W, Patikulsila P, Patikulsila D.
Epidemiology of the ocular complications of HIV
infection in Chiang Mai. J Med Assoc Thai 2003;
86: 399-406.

Jabs DA, Van Natta ML, Kempen JH, Reed PP, Lim
JI, Murphy RL, et al. Characteristics of patients
with cytomegalovirus retinitis in the era of highly
active antiretroviral therapy. Am J Ophthalmol 2002;
133:48-61.

AIDS Clinical Trials Group (ACTG). Studies of
ocular complications of AIDS Foscarnet-
Ganciclovir Cytomegalovirus Retinitis Trial: 1.
Rationale, design, and methods. Control Clin Trials
1992; 13: 22-39.

Holland GN, Buhles WC Jr, Mastre B, Kaplan HJ.
A controlled retrospective study of ganciclovir
treatment for cytomegalovirus retinopathy. Use of
a standardized system for the assessment of
disease outcome. UCLA CMV Retinopathy. Study
Group. Arch Ophthalmol 1989; 107: 1759-66.
Kaplan EL, Meier P. Nonparametric estimation from
incomplete observations. J Am Stat Assoc 1958;
53:457-81.

Thorne JE, Jabs DA, Kempen JH, Holbrook JT,
Nichols C, Meinert CL. Incidence of and risk factors
for visual acuity loss among patients with AIDS

J Med Assoc Thai Vol. 95 Suppl. 4 2012



and cytomegalovirus retinitis in the era of highly cytomegalovirus retinitis at diagnosisAm J

active antiretroviral therapy. Ophthalmology 2006; Ophthalmol 1997; 124: 141-57.

113:1432-40. 34. Jabs DA. Treatment of cytomegalovirus retinitis—
33. Studies of ocular complications of AIDS Research 1992. Arch Ophthalmol 1992; 110: 185-7.

Group in collaboration with the AIDS Clinical Trials  35. Cantrill HL, Henry K, Melroe NH, Knobloch WH,

Group. Foscarnet-Ganciclovir Cytomegalovirus Ramsay RC, Balfour HH Jr. Treatment of

Retinitis Trial: 5. Clinical features of cytomegalovirus retinitis with intravitreal

ganciclovir. Long-term results. Ophthalmology
1989; 96: 367-74.

[ =3 ¥ a § i [ §
ANNAVANTEALNITNANTUAAAT U LI8fmTa HIV NNTsARamanaLaIniTa Cytomega-
lovirus Tugaenlasugsnulasanaisumesnululsanenuian s 1 ruasided iy

IWIANHU FNNUAIIT)A, ANAIIY DA

Imgilszaen; nfd\/ﬂﬁnmmmq)wmm?@zylﬁ'z/mz/m’z‘lusjﬂmmmr Ffinsdmida Cytomegalovirus faem (Cy-
tomegalovirus retinitis, CMVR) zuglﬂﬁﬁﬂﬁ3‘25&/’7@”’7%’2’35‘/@17[),3\77]?351/@{7’IW@N

TAAUASIENIT: yiAnAnEuLL e Yugyil':rm@mr 113 18 (165 M) Alpsun1satasedinisinide
CMVR flaemsaumiarmauniny A, 2551 fuieuiiuiny wa. 2553 o Tranenuiasmsaunsde i
EJ?J,’JEIIZ@’/;UH?iﬁl?’)’ﬁ)‘ifl’)\iﬁlvf)i;fl,m::ﬁﬁ)ﬁl’)llﬂ@1{]f7°] 3 1Y

wamsAnm: maAnmilyiaedetgegurae 14 57 1 lawergiadeie 39 1 grheddenilng 103 Au
(reeaz 91) uaziTumalnagian 10 Ay WIIEJUI'DEILWFIWﬁﬂJ\Hﬂﬂ’J"W’IEI asendensesnisiiade HIV iny
wniigade medlmaduiusiumanssAnTuresas 90 T9aINIABIMATIET VAR USTLINAT S
Aatusesas 7 g”ﬂ'czmvlouﬁlmylfa"mou;@mz 68 {isuau CD4 T-cell count fupenan 50 wwaa/lulnsans
uazgUaeiidniziaids CMVilaenmades wldsuauieuniomil ey aesianuadaiiusesas 46
91IANI904189N AN IILANLAURDUINUAZNIIEAILDAR NN NS lugiLiag CMVR w1155 0.10/EY, 0.15/
EY AINAIAL ﬂ@@”ﬂﬁw"’)27;41%@u”ﬁm3:1&/@0?xm”ummmgﬁummﬁﬁqf mmwﬁnﬁﬁvMﬁmmomwm
{ReuranniigaiFeen e A laun 712z CMVR zone 283, 19 CMVR zone 1 4As N19ZABNTZANANEL
YwmzﬁmmgwﬁnﬁﬁﬁslﬁylﬁmmszummmgWJ’;E/mn?'z'zyﬁL?'mmm"m”uzmlnl 119¢ CMVR zone 283,
N19 CMVR zone 1 WA N1IZABAIABNAINAIAL momam7@@nLﬂuﬂ@@”ﬂLﬁmﬁn"vﬁfyﬁw"vYwZﬁmwm
LADUTNUAZAILBARINNUNE] ﬁqum”olﬁgyﬂqsl%?myﬁ‘”un7?&/'751”@@@517Yw”ﬁz“mflm”m‘”uﬁw WATAUN 2B
fdaluaSunnin fauaaeianisgofearemiesnias

ag1l: waamslaenmlada gﬁ@”wﬁuwm?"NmﬂﬁLﬁiﬁﬁTuiuJﬂﬁEu@m%ﬁ/m@qﬁﬁmim%dnwﬁm??@ CMVR
n1slaem e S aTaEaAgIAN 90BN ER URBUINUAZANLION NINANITENIALIEIABAT NTAARBNTZAN

aasnaan uazdarlszamenda uluanvgin buianisgodeveasisn

J Med Assoc Thai Vol. 95 Suppl. 4 2012 S135



