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Background This study was performed to investigate the presence of SARSCoV-2 virus in wounds of COVID-19 positive patients.
Methods This is a single-center observational study. COVID-19 patients with wounds
(traumatic/infective/surgical) were included in this study. Preoperative, intraoperative,
or postoperative specimens were collected and analyzed with real-time reverse transcriptase polymerase chain reaction (rRT-PCR) to know the presence of the virus.
Results A total of eight patients were included in this study. Eleven samples were
collected (seven wound swabs, two peritoneal fluids, and two tissue specimens) and
analyzed. None of the samples from the wound tested positive for the virus while they
were tested positive for nasal swab taken simultaneously or within 3 days prior.
Conclusion The wounds of COVID-19 patients are considered negative and can be
managed with routine wound precautions.

Introduction
Coronavirus disease 2019 (COVID-19) is primarily an acute
respiratory syndrome caused by the novel SARS-CoV-2 virus.
This disease emerged in China, became a pandemic in a
short time, and has proved fatal with high number of mortalities.1 The most common presenting symptoms are malaise, fever, shortness of breath, and features of pneumonia
in severe cases. The COVID-19 primary transmission route
is through person-to-person contact and through direct contact with respiratory droplets generated when an infected
person coughs or sneezes. The real-time reverse transcriptase polymerase chain reaction (RT-PCR) of the nasal swabs is
the most reliable method of detection. As of now other methods of transmission are not proven. Health care workers are
at high risk due to their involvement in patient care and handling of tissues. The role of the blood-borne transmission is
uncertain; in one study done by Chang et al,2 they found the
virus in four blood samples of asymptomatic blood donors.
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We studied the wounds of COVID-19 patients to detect the
presence of virus and risk of transmission.

Method
This study was performed in the Department of Plastic
Surgery in collaboration with the Department of Virology,
PGIMER, Chandigarh, an apex tertiary center and special
COVID-19 hospital. In the present study, wound specimens
from COVID-19 confirmed patients were collected for studying the presence of SARS CoV-2 RNA by rRT-PCR assay to
study the possible transmission of SARS CoV-2 from open
wounds. The study was conducted after obtaining the clearance from institutional ethical committee.

Sample Collection

COVID-19 confirmed patients with open wounds/surgical
wounds were included in the present study. Nasal swabs
and throat swabs were collected from all the patients who
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presented to the emergency as a part of routine screening
for SARS-CoV-2. Specimens from wounds were collected
within 3 days of admission or simultaneously. A total of
11 samples were collected in viral transport media (VTM)
either preoperatively, intraoperatively, or after the surgery.
Tested specimens include swabs from wounds (traumatic
and infective), wound tissue, peritoneal fluid and intestinal
tissue of abdominal emergencies. The samples were collected and transported by dedicated COVID-19 duty personnel. All precautions were taken to maintain the cold chain
of specimen transport. Adequate care was taken to prevent
the delay between the collection time and processing time.
All specimens were tested with rRT-PCR (►Fig. 1).

RNA Extraction

All the samples were processed in Biosafety cabinet class II
using safety precautions. The total RNA was extracted from
140 µL of a sample using QIAamp Viral RNA extraction kit
(Qiagen, Germany), according to the manufacturer’s instructions. Finally, the RNA was eluted in 60 µL of elution buffer
and stored at–20°C till further use.

Real-time Reverse Transcriptase PCR (rRT-PCR)

SARS-CoV-2 RNA was detected by using TaqPath
COVID-19 Combo Kit (“TaqPath kit”: Applied Biosystems,
Foster City, California, USA) where nucleocapsid (N), spike (S),

Fig. 1 Protocol for wound swab in COVID positive patients.

open reading frame (ORF-1ab) genes, and internal control
were targeted by rRT-PCR.

Results
Eleven specimens were studied from eight patients. All
were male patients. The mean age was 39 years. Most of the
patients were mildly symptomatic for COVID-19 illness, and
some were asymptomatic. Samples include seven wound
swabs, two peritoneal fluid samples, and two tissue samples
(►Table 1). All samples were tested in an in-house virology
laboratory with rRT-PCR. None of the samples tested positive
for the SARS-CoV-2 virus.

Discussion
In our study, we found the COVID-19 virus is not present
in the acute wounds of the patient where patient nasal
and throat swabs are still positive for the virus. Wang
et al3 studied 1070 specimens from 205 patients, and they
found the presence of the virus predominantly in the lower
respiratory tract swabs; a small percent of fecal and blood
samples also showed the presence of a live virus. They suggested an extrapulmonary route of spread could be the cause
of the rapid spread of disease. Zhang et al4 in their study
found the virus in oral swabs, anal swabs, and blood, which
suggested a possible feco-oral, body fluid transmission.
Cuvler et al5 first published the presence of coronavirus in
the ascitic fluid. We studied the abdominal emergencies in
our study, including wound swab, peritoneal fluid, and bowel
tissues, but none tested positive for the virus. Out of necessity, the goal of wound care during COVID-19 illness has been
shifted to prevent serious complications and minimize hospital stay and surgical interventions. Although the wound
is not positive, strict precautions need be followed during
the course of patient care when throat and nasal swabs are
still positive. With the daily increase in new cases, there is
an ongoing burden on these dedicated COVID-19 hospitals
for new beds and more health care workers. Patients with
wounds whose throat swabs are negative can be referred

Table 1 Results of specimens tested by the rRT-PCR
Age

Sex

Diagnosis

Sample studied

RT-PCR result

Patient 1

23

Male

RTA with degloving injury thigh

Wound swab

–

Negative

Patient 2

28

Male

Anterior abdominal wall abscess

Wound swab

–

Negative

Patient 3

75

Male

Intestinal obstruction k/c/o SCC anal canal

Peritoneal fluid

Resected bowel

Negative

Patient 4

35

Male

Perforation peritonitis

Wound swab

Peritoneal fluid

Negative

Patient 5

46

Male

RTA with crush injury right foot

Wound swab

Tissue

Negative

Patient 6

25

Male

Perforation peritonitis

Wound swab

–

Negative

Patient 7

37

Male

Necrotizing fasciitis thigh

Wound swab

–

Negative

Patient 8

32

Male

Necrotizing fasciitis thigh

Wound swab

–

Negative

Abbreviations: k/c/o SCC, known case of squamous cell carcinoma; RTA, road traffic accident; rRT-PCR, real-time reverse transcriptase polymerase chain
reaction.
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back to their regional health centers to decrease the burden
on COVID-19 hospitals.
The limitation of this study is it needs a large sample size
to confirm virus absence in the wounds.
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