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Letter to the Editor

Persistence of infectious mpox

virus on the surfaces of isolation

ward in a hospital setting, India

Sir,

We read with great interest the article by Atkinson et al.,

demonstrating the surface contamination with mpox virus

(mpoxv) in an outpatient setting [1]. The survival of mpoxv on

contaminated objects and fomites may contribute to its onward

transmission [2]. We performed a study to determine the per-

sistence of mpoxv on surfaces of the isolation ward during

AugusteNovember 2022. In total, eight confirmed mpox cases

were isolated in an mpox isolation ward at a tertiary care hos-

pital in New Delhi, India. The surface sampling was conducted

on alternate days until the samples tested negative from 38

surfaces of the hospitals from four main zones: zone 1 (donning

room), zone 2 (mpox isolation ward), zone 3 (washroom), and

zone 4 (doffing room) (Figure 1). Before the environmental

sampling, informed consent was obtained verbally by all the

eight admitted mpox cases in the ward.

The viral kinetics of the surface samples were compared with

the viral load in clinical specimens of human mpox cases. The

clinical specimens, i.e. oropharyngeal swab (OPS), nasophar-

yngeal swab (NPS), lesion samples, serum, EDTA blood, and

urine were collected every fourth day until the specimens tes-

ted negative. Informed written consent was obtained before

collecting clinical specimens. All the samples were transported

to ICMR-National Institute of Virology, Pune, and tested using

mpox-specific real-time polymerase chain reaction (PCR) [3,4].

All the mpox cases had multiple vesiculo-pustular lesions

primarily on their genitals, trunk, face, back, and limbs.

However, none of the patients had vomiting, diarrhoea, cough,

sneezing, and respiratory distress. Higher viral load was

observed in lesion samples of all eight cases (1.1�108 to

7.4�1010 copies/mL) at the time of admission, while NPS/OPS

showed detectable viral load in six cases (1.7�105 to 7.7�107

copies/mL). Similarly, urine samples were also positive among

seven cases (7.1�106 to 4.4�109 copies/mL). The persistence

of viral DNA was observed in lesion samples (2�106 copies/mL)

until the 23rd post-onset day of illness (POD), while OPS/NPS

and urine also had detectable levels of viral DNA till 22nd

(1.8�105 copies/mL) and 23rd (2.8�105 copies/mL) POD

respectively.

The specimens collected from the surfaces near the vicinity

of the bedside of all the cases showed viral DNA positivity

(8.6�104 to 1.2�108 copies/mL) even after their lesion samples

turned negative. Additionally, positivity for mpoxv DNA

(8.6�104 to 6.1�107 copies/mL) was recorded at environmental

sites and touch points, e.g. floor (5e500 m), door surfaces, door

knob, window surfaces, window knob, biohazard bin, and

electric switches. Similarly, equipment also demonstrated

persistence of viral DNA including on the gloves of healthcare

workers following patient care activities (8.0�105 copies/mL),

stethoscope (2.8�105 copies/mL), ventilator surface (5.3�105

copies/mL), sphygmomanometer (5.9�106 copies/mL), critical

vitals monitors (6.9�105 copies/mL), intravenous stand

(2.2�106 copies/mL), bedside table tops (1.7�106 copies/mL),

treatment tray (3.3�106 copies/mL), and food trolley (9.7�106

copies/mL). The high-touch surfaces (basin, water tap, trash

can, commode, and bucket) in the washroom also showed the

presence of viral DNA ranging from 9.3�104 to 1.1�108 copies/

mL with highest viral load on commode surfaces. However, no

mpoxv was detectable from the surfaces of the donning room,

whilst the doffing room demonstrated detectable viral DNA

(8.6�104 to 7.8�106 copies/mL) (Figure 1).

The surface samples with high viral load of>104 DNA copies/

mL were also cultured using Vero CCL-81 cell line to determine

the viability of the virus [5]. The mpoxv was cultured using

swabs collected from the bed (N ¼ 1), linen (N ¼ 2), bed rails

(N ¼ 1), floor (below bed) (N ¼ 1) on 6the8th POD of one patient

with viral load in the range of 3.9�106 to 3.0�107 copies/mL.

The viral DNA positivity (4.4�106 copies/mL) and positive

mpoxv cultures were also obtained from the washroom surface,

i.e. bucket (N ¼ 1) on 6th POD of the same case. This mpox

patient had a higher viral load in lesion samples (1.9�109 DNA

copies/mL) at 5th POD (day of admission) with vesiculo-pustular

lesions on face, upper arms, lower limb, trunk, back, and

genitals.

Previously, Gould et al. have also reported widespread

contamination on hospital surfaces occupied by individuals with

symptomatic mpox [6]. This study has also shown that viable

virus can be detectable on the surfaces of the isolation ward for

up to one week following admission of an mpox-infected

patient. However, although DNA positivity by PCR was detect-

able until the last collection point (29th POD), viable mpoxv was

not cultured from the surface samples. This study further

reinforces the importance of surface cleaning protocols with

twice daily cleaning of the isolation ward, washroom, high-

touch surfaces, as well as good doffing procedures for personal

protective equipment to avoid the onward transmission among

healthcare workers and cleaning staff. Second, the persistence

of mpoxv DNA near the patient bed and its vicinity reiterates

the need for frequent changes in bed linen and covers along

with correct handling of the infected laundry to reduce
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Figure 1. The layout of mpox isolation ward and surface sampling.
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exposure. Appropriate hand hygiene practices, followed by

surface disinfection of the patient care equipment, would also

be important to reduce onward transmission. Overall, this study

demonstrates the detection of mpox viral DNA and infectious

virus from the surfaces of the isolation ward supporting the

requirement of rigorous hospital infection control practices.

Ethical approval

The study was approved by the Institutional Human Ethics

Committee of ICMR-National Institute of Virology, Pune, India

under the project ‘Providing diagnostic support for referred

samples of viral haemorrhagic fever and other unknown aeti-

ology and outbreak investigation’. The clinical data collected

were anonymized. The written informed consents were

obtained from all the cases under study for the use of the

clinical specimens and clinical history. Informed verbal con-

sents were also obtained from patients before collecting the

environmental samples in the isolation ward. The study was

also approved by Institutional Biosafety Committee of ICMR-

National Institute of Virology Pune.

Acknowledgements

Authors extend gratitude to Dr (Prof.) P. Abraham, Former

Director, ICMR-National Institute of Virology Pune for con-

tinuous support throughout the study. We also acknowledge the

excellent technical support from Mrs S. Sathe, Ms V. Kumari, Mr

R. Lakra, Ms U. Gaikwad, Ms R. Dhote, and Ms N. Shende from

the Maximum Containment Facility for the diagnosis and data

management. The authors are grateful to all the study partic-

ipants for providing the consent and sharing their valuable

samples.

Author contributions

P.D.Y. and R.R.S. contributed to study design, data analysis,

interpretation, writing and critical review. V.R., R.R.S.,

A.M.S., D.Y.P., L.P.K., A.K., T.M., D.A., P.G., G.L., J.Y.,

A.B., P.V., A.G., P.S., P.G.M.R., H.D., A.K., R.J., D.M. con-

tributed to sample collection, data collection, inter-

pretation, writing and critical review. P.D.Y., D.Y.P., R.R.S.,

A.M.S., V.R., B.S., S.K. contributed to the critical review

and finalization of the paper.

Conflict of interest statement

None declared.

Funding sources

An intramural grant was provided from ICMR-National

Institute of Virology, Pune for conducting this study.

References

[1] Atkinson B, Spencer A, Onianwa O, Furneaux J, Grieves J,

Nicholls I, et al. Longitudinal mpox virus surface sampling in an

outpatient setting. J Hosp Infect 2023:S0195e6701 (23) 00061-0.

https://doi.org/10.1016/j.jhin.2023.02.007 [Epub ahead of print].

[2] World Health Organization. Monkeypox. Available at: https://

www.who.int/news-room/fact-sheets/detail/monkeypox [last

accessed December 2022].

[3] Li Y, Olson VA, Laue T, Laker MT, Damon IK. Detection of mon-

keypox virus with real-time PCR assays. J Clin Virol 2006;36:

194e203.

[4] Li Y, Zhao H, Wilkins K, Hughes C, Damon IK. Real-time PCR assays

for the specific detection of monkeypox virus West African and

Congo Basin strain DNA. J Virol Methods 2010;169:223e7.

[5] De Baetselier I, Van Dijck C, Kenyon C, Coppens J, Michiels J, de

Block T, et al. Retrospective detection of asymptomatic mon-

keypox virus infections among male sexual health clinic attendees

in Belgium. Nat Med 2022;28:2288e92.

[6] Gould S, Atkinson B, Onianwa O, Spencer A, Furneaux J, Grieves J,

et al. Air and surface sampling for monkeypox virus in a UK hos-

pital: an observational study. Lancet Microbe 2022;3:e904e11.

R.R. Sahaya,y

V. Relhanb,y

A.M. Shetea

D.Y. Patila

L.P. Kumarb

A. Kaurb

T. Majumdara

D. Agarwalb

P. Gawandea

G. Lalmuanpuiib

J. Yemula

A. Bahadurb

P. Vedpathaka

A. Guglanib

P. Gowdab

D. Malia

H. Dighea

P. Sarkalea

A. Kumarb

R. Jaina

B. Sahoob

S. Kumarb

P.D. Yadava,*
aIndian Council of Medical Research e National Institute of

Virology, Pune, Maharashtra, 411021, India

bMaulana Azad Medical College and Lok Nayak Hospital, New

Delhi, 110002, India

* Corresponding author. Address: Maximum Containment

Facility, Indian Council of Medical Research e National

Institute of Virology, Sus Road, Pashan, Pune, Maharashtra,

411021, India. Tel.: þ91-20-25906911; fax: þ91-20-25906669.

E-mail address: hellopragya22@gmail.com (P.D. Yadav)

Available online 27 April 2023

y First authors of equal contribution.

Letter to the Editor / Journal of Hospital Infection 137 (2023) 86e8888


