
UCSF
UC San Francisco Previously Published Works

Title
Heterogenous pathogen profile associated with acute conjunctivitis in Nepal.

Permalink
https://escholarship.org/uc/item/4600k7f9

Journal
International Health, 16(4)

Authors
Chaudhary, Meenu
Sitaula, Sanjeeta
Ruder, Kevin
et al.

Publication Date
2024-07-02

DOI
10.1093/inthealth/ihad079
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/4600k7f9
https://escholarship.org/uc/item/4600k7f9#author
https://escholarship.org
http://www.cdlib.org/


SH
OR
T
CO
M
M
UN

IC
AT
IO
N

International Health 2024; 16 : 468–470 
https://doi.org/10.1093/inthealth/ihad079 Advance Access publication 31 August 2023 

Heterogenous pathogen profile associated with acute conjunctivitis 

in Nepal 
Meenu Chaudharya , Sanjeeta Sitaulaa , Kevin Ruderb , Cindi Chenb , Lina Zhongb , Yu Heng Lub , Thomas Abrahamb , 
Danny Yub , Armin Hinterwirthb , Thomas M. Lietmanb , c , Thuy Doanb , c , ∗ and Gerami D. Seitzman b , c , on behalf of 

the SCORPIO Study Group 

a B.P. Koirala Lions Center for Ophthalmic Studies, Institute of Medicine, Tribhuvan University, Kathmandu 44600, Nepal; b F. I. Proctor 
Foundation, University of California San Francisco, San Francisco, California 94158, USA; c Department of Ophthalmology, University of 

California San Francisco, San Francisco, California 94158, USA 

∗Corresponding author: Tel: +1 (415) 476-4419; E-mail: thuy.doan@ucsf.edu

Received 24 April 2023; revised 24 July 2023; editorial decision 15 August 2023; accepted 15 August 2023 

Background: Infec tious conjunc tivitis is common in Nepal. 

Materials and Methods: This prospective study recruited 60 patients with presumed acute infectious conjunc- 
tivitis from the B.P. Koirala Lions Center for Ophthalmic Studies in Kathmandu, Nepal. Swabs from the conjunctiva 
and anterior nares were processed for metagenomic RNA deep sequencing (RNA-seq). 

Results: Pathogens were identified in 55% of cases. RNA viruses were the most common pathogen class iden- 
tified. Severe acute respiratory syndrome coronavirus 2 was the most common RNA virus identified. 

Conclusions: Acute infec tious conjunc tivitis varies by location. Contrary to expec tations, RNA viruses predomi- 
nated. Repeat surveillance may be useful and RNA-seq allows for detection of the unexpected pathogen includ- 
ing RNA viruses. 

Keywords: infectious conjunctivitis, RNA deep-sequencing, SCORPIO. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Materials and Methods 
This research was approved by the Institutional Review Boards 
of both BPKLCOS in Kathmandu, Nepal, and the UCSF, and ad- 
hered to the tenets of the Declaration of Helsinki. Samples were 
obtained from August 2021 through September 2022 at the BP- 
KLCOS eye clinic. Inclusion criteria required signs and symptoms 
suggestive of acute infec tious conjunc tivitis for a duration of < 14 
d in any age group. Sterile polyester applicators (Puritan) were 
used to swab the lower fornix of each eye and each anterior 
nasal passage. Swabs were placed in a DNA/RNA-Shield (Zymo 
Research) and stored in a –20°C freezer prior to shipping to UCSF 
for processing. Sample processing, library preparation, sequenc- 
ing and bioinformatic algorithm for pathogen identification have 
been previously described.3 The prespecified criteria for pathogen 
identification were: (1) organism known to be a human pathogen 
and representing the most abundant matched reads after wa- 
ter background subtraction; or for viral pathogens (2) ≥2 unique 
reads covering separate regions in DNA virus genomes; or (3) ≥1 
unique reads matching RNA virus genomes. 
Introduction 

Conjunctivitis is a common health problem in Nepal. In 2003,
Nepal experienced a nationwide outbreak of acute hemorrhagic
conjunc tivitis, affec ting nearly one-half of the entire popula-
tion. Both human adenovirus and coxsackievirus viruses were
identified,1 suggesting that epidemics can be caused by more
than one pathogen and that DNA and RNA viruses can co-
mingle. A 2011 prospective Kathmandu-based study identified
Streptococcus pneumonia as the most common isolated or-
ganism in young patients presenting with acute conjunctivitis.2 
A 2013 prospective study in Pokhara identified Staphylococcus
aureus as the most common. Viruses were not queried in ei-
ther the 2011 or 2013 studies. SCORPIO—Seasonal Conjunctivi-
tis Outbreak Reporting for Prevention and Improved Outcomes—
is a University of California San Francisco (UCSF)-based inter-
national study aiming to determine worldwide causes of in-
fec tious conjunc tivitis. B.P. Koirala Lions Center for Ophthalmic
Studies (BPKLCOS) in Kathmandu, Nepal, is one participating
site. 
© The Author(s) 2023. Published by Oxford University Press on behalf of Royal Society of Tropical Medicine and Hygiene. This is an Open Access
article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which 
permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited. 
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Figure 1. (A) Demographics and clinical signs and symptoms of study participants. (B) Pathogen class identified by RNA-seq. (C) Specific pathogens 
identified in conjunctiva and nasal swabs. 
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ixty patients were enrolled. Forty-two percent were female. De- 
ographics, clinical signs and symptoms are documented in 
igure 1 A. The mean age was 33 (SD ±17) y. Bilateral eye in-
olvement occurred in 30% (95% CI 20 to 43%). Itching was 
he most reported eye symptom present in 56% (95% CI 43 to 
8%) followed by tearing in 44% (95% CI 32 to 57%), then pu- 
ulent discharge in 14% (95% CI 7 to 25%). On clinical exami- 
ation, subepithelial infiltrates were present in 19% (95% CI 11 
o 31%), membranes or pseudo-membranes in 3% (95% CI 0 
o 12%) and preauricular lymphadenopathy in 2% (95% CI 0 to 
0%). Comorbid systemic symptoms were not common with rhi- 
orrhoea in 14% (95% CI 7 to 25%), sore throat in 12% (95% CI
 to 23%) and cough in 2% (95% CI 0 to 10%). Twenty percent
95% CI 10 to 33%) reported similarly affected close contacts. 
wenty-eight percent (95% CI 18 to 41%) presented for care on 
opical antibiotics. Metagenomic sequencing identified candidate 
athogens in 55% (95% CI 42 to 67%). Polymicrobial infections 
ere suspected in 13% (95% CI 7 to 24%). Of the pathogens iden- 
ified (Figures 1 B and 1 C), RNA viruses were the most common 
lass of pathogens identified in 16 patients (including conjunc- 
ival and nasal swabs). Genomic reads corresponding to severe 
cute respiratory syndrome coronavirus 2 (SARS-CoV-2) were the 
ost frequently isolated RNA virus, identified in five of the ocu- 
ar swabs and three of the nasal swabs. Notably, two cases of 
ommon circulating betacoronavirus 1 and one case of Newcas- 
le virus,4 were identified. Bacterial pathogens were associated 
ith nine participants, with Streptococcus pneumoniae represent- 
ng the most frequent isolate and Haemophilus spp. identified as 
he other bacterial pathogen. DNA viruses were identified in 17% 

f the patients. Interestingly, adenoviruses were only identified in 
hree cases representing only 5% (95% CI 1 to 14%) of the overall 
ase series. One fungal pathogen, Vittaforma corneae , was identi- 
ed in six of the 60 samples, representing 10% (95% CI 4 to 20%)
verall. 

iscussion 

n this case series, pathogens associated with acute conjunc- 
ivitis in Katmandu Nepal are diverse. Interestingly, SARS-CoV-2 
as the most frequent pathogen associated with acute infectious 
onjunctivitis. Even although three of the five patients in whom 

ARS-CoV-2 was identified from the conjunctival swabs also had 
his virus present in their nasal swabs, none of these participants 
eported any systemic symptoms. This study is limited by a lack 
f normal controls and no follow-up data. Like many sites in the 
CORPIO study, roughly one-third of the patients presented using 
opical antimicrobial drops, which limit bacterial and some fungal 
athogen identification. This study highlights the importance of 
ocation in disease surveillance, as different pathogens appear to 
redominate in different areas of the world. Repeat surveillance, 
specially with seasonal variation, is important. Lastly, the use of 
NA-deep sequencing emphasises the importance of RNA virus 
etection in disease surveillance. 

uthors’ contributions: TD, GDS and TML designed and supervised the 
tudy. MC and SS oversaw the fieldwork and sample collection. TD super- 
ised all laboratory work. KR, CC, LZ, DL, TA and DY performed laboratory- 
elated experiments. TD, AH and GDS performed the bioinformatics 
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