
Page 1/9

Prevention of Cytomegalovirus Retinitis-Related
Retinal Detachment by Prophylactic Argon Laser
Demarcation in patients with AIDS in Myanmar
Lynn M. Hassman 

Department of Ophthalmology, Washington University School of Medicine, St. Louis, MO, USA
Khin Thida Oo 

Myanmar Eye Centre, Pun Hlaing Hospital, Pun Hlaing Golf Estate, Hlaing TharYar Township
Marissa Larochelle 

Moran Eye Center, Salt Lake City, Utah, USA
Zaw Minn Din 

Myanmar Eye Centre, Pun Hlaing Hospital, Pun Hlaing Golf Estate, Hlaing TharYar Township
NiNi Tun 

Medical Action Myanmar
Albert T. Vitale 

Moran Eye Center, Salt Lake City, Utah, USA
David Heiden  (  dheidenpea@yahoo.com )

Seva Foundation

Research Article

Keywords: Prophylactic Argon laser, Resource poor setting, CMV retinitis, CMV retinal detachment,
HIV/AIDS, AIDS blindness, Laser demarcation, Retinal detachment

Posted Date: March 14th, 2022

DOI: https://doi.org/10.21203/rs.3.rs-1332801/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.3.rs-1332801/v1
mailto:dheidenpea@yahoo.com
https://doi.org/10.21203/rs.3.rs-1332801/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/9

Abstract
Background: Cytomegalovirus retinitis (CMVR) is the primary cause of AIDS-related blindness and
remains a substantial cause of blindness in resource-limited settings. Retinal detachment (RD) occurs in
approximately 1/3 of patients with CMV retinitis. There is limited capacity to treat retinal detachment in
resource-limited settings, and retinal detachment commonly results in permanent profound vision loss.
Prophylactic argon laser demarcation was widely used in the pre-HAART era in high income countries,
and we here describe our experience with this safe, low-cost intervention to prevent blindness from CMV
retinitis-related retinal detachment in a resource-limited setting, in the current era where effective
antiretroviral therapy is available.

Methods: A non-randomized retrospective observational cohort study was conducted over 4 years in
patients on cART (combined antiretroviral therapy) and with inactive AIDS-related CMVR involving at least
25% of the retina, and who were treated with prophylactic argon laser demarcation (LD). The main
outcomes were retinal detachment and loss of vision.

Results: In a 45 eyes from 38 patients with inactive CMVR on cART for HIV/AIDS who underwent
prophylactic laser demarcation, there were no retinal detachments and no loss of vision.

Conclusion: In this series of patients at risk for CMVR-related retinal detachment who were treated with
prophylactic laser demarcation, retinal detachment was prevented and visual acuity was maintained.
Prophylactic argon laser demarcation is a safe, effective, and a realistically affordable intervention to
reduce blindness in patients with AIDS-related CMV retinitis.

Background
Cytomegalovirus retinitis (CMVR), a common late-stage opportunistic infection (OI), is the principal cause
of blindness among patients with the acquired immune de�ciency syndrome (AIDS). In high-income
countries, with early diagnosis of human immunode�ciency virus (HIV) infection and widespread use of
cART, AIDS-related CMVR has virtually disappeared. In resource-limited settings CMVR remains a frequent
OI (1, 2), and a substantial cause of bilateral irreversible blindness (3.). Late diagnosis is typical, with up
to 62% of patients presenting with bilateral disease and up to 50.6% of eyes with CMVR already blind at
the time of �rst examination. (4.)

Retinal detachment (RD) is the most devastating complication of CMV retinitis. All CMVR patients are at
risk of RD, arising from atrophic holes within necrotic retina (5, 6, 7). Risk increases with bilateral disease
(8.) and larger areas of retinitis (8.,9), speci�cally lesions involving ≥ 25% of the retina (9.). Without
surgery RD leads to permanent profound vision loss. Surgical repair is technically challenging (5, 6, 7),
expensive, and often not available. Even with appropriate surgery, 34.6% − 42.1% of patients are left with
visual acuity worse than 20/200 (6, 7).
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Because CMVR-related RD is frequent and carries severe consequences, prophylactic interventions are
desirable. The �rst intervention is systematic screening of all at risk patients with low CD4 counts, to
provide early detection of CMVR in order to allow treatment before CMVR lesions become high-risk for RD.
This has been achieved in Myanmar by establishing diagnostic capacity at the point of care (10).

In 1987, Freeman described a surgical prophylactic intervention, applying Argon laser photocoagulation
to create laser demarcation (LD) of a CMVR lesion, a laser barrier to prevent RD (5). LD is a rapid
outpatient procedure, low cost, and with virtually no morbidity. In a literature search we were unable to
�nd any cART-era reports on prophylactic LD in patients with AIDS-related CMVR.

Methods
In Yangon, Myanmar, LD and RD repair became available to treat CMVR in 2014. We supported their
clinical implementation, and here present a retrospective analysis of the �rst cohort of Myanmar patients
in whom an attempt was made to either prevent or repair CMVR-related RD.

Ophthalmologists experienced in the management of CMVR examined patients with CMVR in teaching
workshops conducted from 2014–2017. Patients with CMVR lesions that were inactive and involved at
least 25% of the retina in zones II or III were treated with standard triple-row LD to entirely surround the
CMVR lesions within a zone of healthy retina, with treatment extended to the ora serrata if necessary.
Patients with RD were evaluated for surgical repair.

Eyes with uncertain diagnosis or inadequate view of the retina (5 eyes) were excluded from further
analysis. All statistical comparisons were made using mixed effects regression models. We report the
intraclass correlation coe�cient (ICC) for both of our outcome variables. Risk difference models were
computed using mixed effects generalized linear models (GLM) with identity link and family Gaussian.
Effect is an incidence proportion (risk) difference.

Results
From 2014–2017, 150/280 (54%) of workshop patients had CMVR. RD was present in 23 (15%) CMVR
patients. Forty-�ve eyes of 38 patients had inactive CMVR lesions encompassing greater than 25% of the
retina, were referred for prophylactic LD, and are compared in Table 1 with patients presenting with RD. Of
these 38 patients, 23 (61%) had bilateral CMVR, and 16 (4%) already had a RD in the fellow eye. 22
patients (58%) did not have a RD in either eye.

There were no signi�cant differences between patients who presented with and without RD with respect
to age, sex, immune reconstitution evidenced by CD4 T-cell count, treatment with cART, or the number of
intravitreal ganciclovir injections (Table 1). Systemic anti-CMV therapy with valganciclovir was usually
unavailable.
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Table 1
Baseline Differences Between Patients with inactive CMVR Presenting with and without Retinal

Detachment

  Patients with RD
(n = 23)

Patients without RD in either
eye (n = 22)

p-value

Age (years) 39.1 (+/- 8.3) 39.1 (+/- 7.5) 0.49901

Gender % (n) male) 52.2 (12) 45.5 (10) 0.652*

CD 4 count, (cells/µl) (median
(IQR 25, 75))

225 (151–504)** 276 (144–353)** 0.524***

% (n)on cART 95.6 (22) 100 (22) 0.323*

%(n) previous intravitreal
ganciclovir injection

72.7 (16) 86.4 (19) 0.262*

% (n)on Systemic valgancyclovir 4.4 (1) 9.1 (2) 0.367*

12-sample t test

*Chi square test

*CD4 median (IQR) IQR = interquartile range (25th percentile, 75 percentile),

***Wilcox (Mann-Whiteney) test

RD:retinal detachment; cART:combined anti-retroviral therapy

45 eyes from 38 patients (25% of total CMVR cases seen) were treated with prophylactic laser
demarcation (LD). Visual acuity was maintained (Table 2, Fig. 1A). No retinal detachments followed LD
treatment (Table 2, Fig. 1B). Only one laser-related complication occurred: a minor vitreous hemorrhage
with a transient 2 line decrease in vision. The mean follow-up of LD patients was 9 months (range 0–36
months) (Fig. 1).
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Table 2
Incidence of Outcomes in eyes with inactive CMVR by intervention.

  Laser demarcation

[eyes: n = 45]

RD with surgical repair

[eyes: n = 16]

Loss of vision

missing data, n

95% CI for incidence %

0/44 (0%)

1

(0, 8.4)

6/14 (42.9%)

2

(17.7, 71.1)

Retinal detachment

missing data, n

95% CI for incidence %

0/44 (0%)

1

(0, 8.4)

4/14 (28.6%)

2

(8.4, 58.1)

*three eyes with RD that did not undergo surgical repair lost vision, 2 went from LP to NLP and one
went from HM to LP. The remaining 8 eyes started with HM or worse, and stayed the same.

Surgical RD repair was performed on 16 eyes, with 71% remaining attached during follow-up (Table 2,
Fig. 1B), and 43% lost 2 or more lines of vision (Table 2, Fig. 1A). Among the group with retinal
detachment, 11 eyes had hand motions (HM) vision or worse at the time of diagnosis, and did not
undergo surgery.

Discussion
Prophylactic LD was applied to a cohort of patients with CMVR at high risk for RD, and no RD or vision
loss followed this treatment at a mean follow-up of 9 months (Table 2). In contrast, sixteen eyes
underwent surgical repair and nearly half still lost vision, consistent with historical results (6, 7). Surgical
repair is not available in most resource-limited settings, and even when successful, there is often
progressive vision loss to legal blindness, despite anatomical success.

Observations from the pre-cART era support prophylactic LD. In two clinical trials with a combined total of
34 eyes, the intervention was effective until recurrent active CMVR breached the LD (11,12 ). As in our
series, there were no clinical complications of LD. Before cART, with no capacity for immune
reconstitution, CMVR was an implacable, recurrent disease despite anti-CMV therapy, with eventual
advancement of the border of a lesion until active retinitis crossed a laser barrier (13). With speci�c CMV
therapy, however, advancement of active retinitis is halted within 2 weeks (14), and lesion activity is
durably arrested with cART and immune reconstitution. (15)

Given the legacy of the pre-HAART era of the possibility that active CMVR might breach the LD barrier, in
our series clinical policy was to defer treatment until patients were on both cART and the CMVR was
inactive. This may have introduced bias by selecting patients not destined to detach, and may have failed
to prevent RD in some patients because of delay.
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Laser Demarcation approximately at the time of CMV treatment initiation may be the most effective
strategy, given that the majority of RD occur approximately one month after CMVR diagnosis (8) and that
the availability of effective CMVR treatment in the cART era largely precludes signi�cant spread of
retinitis. Furthermore, patients with extensive active retinitis are at the highest risk of both RD and
immune reconstitution uveitis (IRU); the latter may cause enough vitritis to preclude applying LD as early
as 4–6 weeks after starting cART. For these reasons we suggest that CMVR patients routinely be
considered for LD as soon after CMV therapy and cART have been initiated as possible (typically several
weeks).

Our study was limited by relatively short follow-up, lack of photographic standardization available in the
U.S. and no evaluation of IRU. A random controlled trial would clarify many issues, but it is unlikely that
such a study will be feasible in resource-poor settings.

Conclusions
Based on this study, extensive clinical experience with the management of AIDS-related CMV retinitis in
resource-limited settings, and the literature, we recommend early LD for RD prevention in all patients with
CMVR in Zone II and III. The risk is low, and the bene�t may be prevention of total blindness (Table 2 and
Fig. 1). Our recommendation is absolute in patients with bilateral CMVR and in patients with RD in the
fellow eye.
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Figures

Figure 1

Incidence of vision loss and retinal detachment. A. Kaplan-Meier plot showing time to outcome of vision
loss de�ned as a 2-line decrease (ie from 20/20 to 20/30), numbers show decreasing sample size over 3-
year follow-up. B. Kaplan-Meier plot showing time to outcome of vision loss following either laser or
surgical intervention. RD retinal detachment

 


