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under pediatric cardiology, infectious disease, intensive care and
rheumatology specialists can be designed. As the evidence base
for COVID-19 and MIS-C treatment and care management is
evolving rapidly, this guidance may change in future.
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The severe acute respiratory syndrome coronavirus 2019
(SARS-Cov-19) associated lockdown in India led to cessation of
public transport and routine outpatient department (OPD)
services. However, the need to screen to premature babies for
retinopathy of prematurity (ROP) continued, with reduction in
those actually getting screened. ROP requires urgent treatment
and has been listed as an essential medical service during the
COVID-19 pandemic by both the American Academy of
Ophthalmology and All India Ophthalmological Society [1-3].
We discuss the impact of the COVID-19 pandemic on ROP
services experienced at our center.

Impact on ROP screening: Following the guidelines issued by
the All India Ophthalmological Society (AIOS) in conjunction
with the Vitreo Retina Society of India (VRSI) and the Indian
Retinopathy of Prematurity (iROP) Society, we continued to
screen premature babies for ROP [2,3]. Being a tertiary care
institute, we are the primary referral center for neighboring
states. However, given the scarcity of trained ophthalmologists
to perform ROP screening, we often end up as the first point of
screening for majority of the regional neonatal intensive care
units (NICU). There was a decrease in the number of infants
screened both in the OPD (396 vs 87; P=0.001) as well as in the
institute NICU (241 vs 169; P=0.001) during similar time
periods pre (1st January, 2020 to 23 March, 2020) and post (24
March, 2020 to 31 May, 2020) COVID-19 lockdown. This
could primarily be attributed to the lack transport facilities for
patients to reach the hospital, despite this being permitted
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during the lockdown. In the pre lockdown period, the number of
babies screened in the OPD were significantly higher than those
screened inside the institute NICU/neonatal nursery (P=0.001),
which was also reversed during the lockdown period.

Impact on ROP treatment: Laser photocoagulation was
increasingly preferred (49 eyes) over intravitreal anti-vascular
endothelial growth factor (anti-VEGF) agents (2 eyes) as the
primary treatment during the lockdown period. The main reason
for this was the finite nature of laser photocoagulation com-
pared to the risk of recurrences with anti-VEGF agents, which
requires regular and extended follow-up [4]. We had at least
three babies with aggressive posterior retinopathy of pre-
maturity (APROP) who were given anti-VEGF injection prior
to lockdown and missed follow-up for two months owing to
movement restrictions during lockdown. While the disease
regressed in two of these babies, one progressed to develop
tractional retinal detachment in both eyes and required surgical
intervention. In the pre-lockdown period, all laser treatments
(for outborns as well as inborns) were done inside the neonatal
nursery/NICU of our institute under monitoring by a neo-
natologist. This sometimes entailed a wait period of 24-48 hours
depending on availability of a monitoring bed in the NICU.
During the lockdown, there was shut down of most elective
procedures such as cataract surgery. This allowed availability of
more operation theatre (OT) tables for emer-gency procedures.
We therefore arranged to perform all ROP interventions in the
OT itself with the focus being on same day treatment. A
pediatrician was available on call for monitoring in addition to
the anesthetist. This helped reduce the contact of outborns with
inborns as well as other NICU healthcare professionals in
addition to reducing the waiting time. All lasers were performed
under topical anesthesia using personal protective equipment as
per the AIOS guidelines [2,5].

Impact on surgical rate: The proportion of babies requiring lens
sparing vitrectomy (LSV) as the primary intervention increased
from 1.1% in the pre-lockdown period to 2.9% in the post-
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lockdown period. Majority had stage 4A ROP (1, bilateral stage
4B ROP). Delayed screening, delayed referral and travel
difficulties were probably responsible for this advanced presen-
tation. For bilateral cases, immediate sequential bilateral vitreous
surgery was preferred over multiple sessions of surgery [6].

Impact on incidence of conjunctivitis: ROP screening and
treatment requires frequent contact with the eyelids, both by
the ophthalmologist as well as the parents. This increases the
chances of conjunctivitis in these babies [7]. Prior to COVID-19
lockdown, 30 babies developed conjunctivitis while on follow
up, including a cluster of 24 babies in the institute’s NICU/
neonatal nursery. Post-lockdown, this number came down to
three. Overall conjunctivitis infection rate reduced from 4.7% to
1.2% (P=0.01). This could primarily be attributed to the
enforcement of frequent handwashing practices amongst both
the doctors as well as the caregivers. We also reduced the points
of contact of the baby once in the hospital. All babies for ROP
screening were managed at a single dedicated room without going
through the general ophthalmic screening OPD. Parents were
educated and encouraged to dilate their babies’ eyes themselves
after performing hand hygiene while in the hospital waiting area.
This helped reduce number of contacts with the health care
professionals.

Implications for future: There were several important lessons
learnt from the above experience. Firstly, there is a need to
expand tele-medicine services for ROP throughout the country.
Fundus photographs taken by a trained nurse/technician using
portable, wide-field camera system scan be sent to a remotely
placed expert and advice regarding the urgency of referral can be
given. It will also be a good tool to educate parents regarding the
condition of their child’s eye. Low-cost imaging devices being
made available now are a step in this direction [8]. Secondly,
there is an urgent need to ensure adequate training for indirect
ophthalmoscopy during residency at all medical colleges in the
country which would help in bringing out more
ophthalmologists who are confident in this field. Thirdly, laser
photocoagulation for the treatment of ROP may be a better
alternative in these times when there is a doubt on the ability of
the patient to follow-up regularly. Lastly, some of the positive
habits like frequent handwashing and use of masks may be a
boon even in the post-COVID era, if reinforced regularly. They
potentially helped reduce the conjunctivitis infection rate in our
setting and could have similar implications in other healthcare
settings. We hope our experience would assist other centers
managing ROP, as we continue to experience the impact of the
COVID-19 pandemic.
Acknowledgements: Dr Vipin Rana, Dr Raghulnadhan

Ramanadhane, Dr Atul Arora, Dr Uday Tekchandani, and Dr
Anchal Thakur for their help in managing ROP patients during the
pandemic.
Published Online: September 05, 2020: PII: S097475591600240.

DEEKSHA KATOCH,1 SIMAR RAJAN SINGH1* AND
PRAVEEN KUMAR2

Departments of  1Ophthalmology and 2Neonatology,
Advanced Eye Centre,

Post Graduate Institute of Medical Education and Research,
Chandigarh, India.

simarrajansingh@gmail.com

REFERENCES

1. American Academy of Ophthalmology. 2020, March 27.
List of urgent and emergent ophthalmic procedures.
Available from: https://www.aao.org/headline/list-of-urgent-
emergent-ophthalmic-procedures. Accessed June 09, 2020.

2. Sengupta S, Honavar SG, Sachdev MS, Sharma N, Kumar A,
Ram J, et al. All India Ophthalmological Society - Indian
Journal of Ophthalmology consensus statement on preferred
practices during the COVID-19 pandemic. Indian J
Ophthalmol. 2020;68:711-24.

3. Gupta V, Rajendran A, Narayanan R, Chawla S, Kumar A,
Palanivelu MS, et al. Evolving consensus on managing vitreo-
retina and uvea practice in post-COVID-19 pandemic era.
Indian J Ophthalmol. 2020;68:962-73.

4. Singh SR, Katoch D, Handa S, Kaur S, Moharana B, Dogra
M, Dogra MR. Safety and efficacy of 532 nm frequency
doubled Nd YAG green laser photocoagulation for treat-
ment of retinopathy of prematurity. Indian J Ophthalmol.
2019;67:860-5.

5. Jalali S, Azad R, Trehan HS, Dogra MR, Gopal L, Narendran
V. Technical aspects of laser treatment for acute retinopathy
of prematurity under topical anesthesia. Indian J
Ophthalmol. 2010;58:509-15

6. Yonekawa Y, Wu WC, Kusaka S, Robinson J, Tsujioka D,
Kang KB, et al. Immediate Sequential Bilateral Pediatric
Vitreoretinal Surgery: An International Multicenter Study.
Ophthalmology. 2016;123:1802-08.

7. Ersoy Y, Otlu B, Türkçüoglu P, Yetkin F, Aker S, Kuzucu
C. Outbreak of adenovirus serotype 8 conjunctivitis in
preterm infants in a neonatal intensive care unit. J Hosp
Infect. 2012;80:144-49.

8. Vinekar A, Rao SV, Murthy S, Jayadev C, Dogra MR, Verma
A, et al. A Novel, Low-Cost, Wide-Field, Infant Retinal
Camera, ‘Neo’: Technical and Safety Report for the Use on
Premature Infants. Transl Vis Sci Technol.  2019; 8:2.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




