
Rom J Morphol Embryol 2020, 61(4):1067–1076  ISSN (print) 1220–0522, ISSN (online) 2066–8279  doi: 10.47162/RJME.61.4.09 

This is an open-access article distributed under the terms of a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International Public 
License, which permits unrestricted use, adaptation, distribution and reproduction in any medium, non-commercially, provided the new creations 
are licensed under identical terms as the original work and the original work is properly cited. 

REVIEW 

Protection measures against SARS-CoV-2 infection for 
cytopathology and histopathology laboratories personnel: 
practical recommendations 

ANCA SAVA1,2), CLAUDIA FLORIDA COSTEA3,4), ŞERBAN TURLIUC5,6), LUCIAN EVA7),  
MIHAELA DANA TURLIUC3,7), GABRIELA FLORENŢA DUMITRESCU2), GABRIELA DIMITRIU4),  
VALERIANA VORNICU2), LILIANA BALTAG8), MARIUS GABRIEL DABIJA3,9) 

1)Department of Morpho-Functional Sciences I, Faculty of Medicine, Grigore T. Popa University of Medicine and Pharmacy,  
Iaşi, Romania 

2)Laboratory of Pathology, Prof. Dr. Nicolae Oblu Emergency Clinical Hospital, Iaşi, Romania 
3)Department of Surgery II, Faculty of Medicine, Grigore T. Popa University of Medicine and Pharmacy, Iaşi, Romania 
4)2nd Ophthalmology Clinic, Prof. Dr. Nicolae Oblu Emergency Clinical Hospital, Iaşi, Romania 
5)IIIrd Medical Department, Faculty of Medicine, Grigore T. Popa University of Medicine and Pharmacy, Iaşi, Romania 
6)Socola Institute of Psychiatry, Iaşi, Romania 
7)2nd Neurosurgery Clinic, Prof. Dr. Nicolae Oblu Emergency Clinical Hospital, Iaşi, Romania 
8)Medical Laboratory, Prof. Dr. Nicolae Oblu Emergency Clinical Hospital, Iaşi, Romania 
9)1st Neurosurgery Clinic, Prof. Dr. Nicolae Oblu Emergency Clinical Hospital, Iaşi, Romania 

Abstract 
In the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) pandemic, healthcare workers are at high risk to be infected with 
this new coronavirus, particularly when they handle not only patients, but also their body fluids. In Romania, even though the protective 
measures to be used by medical staff in emergency departments, clinical departments, radiology departments, clinical laboratories and 
morgues services are well known, there is little information about the protection of medical staff in the laboratories of cytopathology and 
histopathology. In this article, we will discuss the transmission routes of the new coronavirus, the surfaces it could contaminate in a hospital, 
as well as the modalities of its inactivation. We will present some guidelines for preparing the pathology departments to face the pandemic 
situation like the present one. Also, we will point out some possible recommendations/suggestions for protective measures to be taken by 
laboratory staff during the cytological and histopathological procedures when they manipulate body fluids or surgical samples of patients with 
suspected or confirmed coronavirus disease 2019 (COVID-19). Laboratory personnel should be aware that any body fluid or surgical specimen 
that arrives in the laboratory may contain SARS-CoV-2 and, as such, they should act after new working procedures. We recommend 
restraint from performing extemporaneous examination (smear and frozen section) and cytopathological examination in laboratories that do 
not have adequate condition for handling and processing Hazard Group 3 (HG3) pathogens, as SARS-CoV-2. Also, laboratory personnel 
should pay attention to instruments, technical equipment, or environmental surfaces as these also can be contaminated with the new 
coronavirus. 

Keywords: SARS-CoV-2 infection, safe handling and processing, surgical specimens, cytopathology and histopathology activities, 
laboratory personnel. 

 Introduction 

In the last three decades, three pandemics with 
coronavirus have been noted, which have had an almost 
curious frequency, respectively every nine years. The 
first started in the province of Guangdong (China), and 
then spread to many countries in Southeast Asia, North 
America, Europe, and South Africa, in a period of almost 
one year (between November 2002 and September 2003) 
[1]. The etiological agent was named severe acute 
respiratory syndrome coronavirus (SARS-CoV) because 
the patients had fever and severe acute respiratory 
syndrome. There were 8000 positive cases and 774 deaths 
worldwide, representing a mortality rate of almost 10%. 
The second was recorded in 2011. As the disease appeared 

in the Middle East and manifested by severe acute 
respiratory distress, its etiological agent, a new coronavirus, 
received the name MERS-CoV. During a period of six 
years (from 1 January 2012 to 17 January 2018), a total of 
2143 positive cases of MERS-CoV were reported, from 
27 countries around the world [2]. In this second pandemic, 
the number of infected cases was lower, but there were 
at least 750 deaths, which means that the case fatality rate 
was much higher (almost 35%). 

In the last days of December 2019, a number of 
patients with pneumonia of unknown etiology were 
identified in Wuhan, the capital city of Hubei province 
(China). After a week, on January 7, 2020, a new 
coronavirus was isolated from these patients’ samples, 
being temporarily named 2019 novel coronavirus (2019-
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nCoV) by the World Health Organization (WHO) [1]. 
After a month, on February 11, 2020, the virus was 
subsequently renamed as severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) and the diseases provoked 
by this etiological agent received the name coronavirus 
disease 2019 (COVID-19) by the WHO [3]. However, 
SARS-CoV-2 has infected until now many more people 

than either of its two predecessors [4]. At least until the 
end of April 2020, its mortality rate seems to be smaller 
than that caused by MERS-CoV, being somewhat similar 
to that determined by SARS-CoV [3, 5] (Figure 1, a–c), 
but even though SARS-CoV causes similar symptoms 
through a similar mechanism, there are some differences 
with the first two pandemics. 

 
Figure 1 – (a–c) Graphic comparison of mortality rate of all three major coronavirus pandemics, 26 April 2020 (after 
[3, 5]). MERS-CoV: Middle East respiratory syndrome coronavirus; SARS-CoV-2: Severe acute respiratory syndrome 
coronavirus 2. 

 

SARS-CoV-2 pandemic is much more important 
because of its magnitude, as there are an extremely large 
number of diseases, its spread is much faster, in part due 
to globalization because the city of Wuhan, a city of 14 
million inhabitants, was a large hub connecting the North, 
South, East and West of China via railways and a major 
international airport [6] that connected China with all 
the world. Facing with a growing number of cases, the 
WHO had to declare the state of pandemic on 11 March 
2020, as COVID-19 is affecting 210 countries and territories 
around the world. 

On April 27, 2020, the total number of positive cases 
for SARS-CoV-2 was over 3 000 000 worldwide, and the 
number of those who lost the battle with this microscopic 
enemy was over 200 000 people. If initially everyone saw 
the epicenter of the pandemic in China, later it moved to 
Europe, especially in its Western part, where Spain, Italy, 
France, and United Kingdom, each announced about 
200 000 positive cases and over 20 000 deaths due to this 
terrible disease. The epicenter of the pandemic has moved 
to the United States, with more than 20 000 000 positive 
cases and more than 400 000 deaths, signifying a mortality 
rate of about 2%. 

In Romania, the number of 600 000 positive cases 
has been exceeded and mortality was just over 17 000 
deaths, which represents a mortality rate of almost 3% 
even though rapid measures of social distancing, rapid 
isolation of cases, correct implementation of protection 
measures has been taken. 

Healthcare workers are at high risk to be infected with 
SARS-CoV-2, particularly when they handle not only 
patients, but also their fluids, secretions or blood [7]. In 
Romania, even though the protective measures to be used 
by medical staff in emergency departments, clinical 
departments, radiology department, clinical laboratory 
and morgues services are well known, there is little 
information about the protection of medical staff in the 
laboratories of cytopathology and histopathology. As a 
result, there is a great need for information regarding the 
protective measures that must be taken by medical staff 
of pathology laboratories because they handle biological 

samples taken from the suspected or confirmed COVID-
19 patients and this virus is considered to be a Hazard 
Group 3 (HG3) pathogen (“a biological agent that can 
cause severe human disease and presents a serious hazard 
to employees and which may present a risk of spreading 
to the community, though there is usually effective 
prophylaxis or treatment available”) [8]. 

Aim 

In this article, we will discuss possible recommendations/ 
suggestions for protective measures to be taken by laboratory 
staff during the cytological and histopathological (HP) 
procedures when they manipulate surgical samples of 
patients with suspected or confirmed COVID-19. 

 How is SARS-CoV-2 transmitted? 
Given the current epidemiological situation (pandemic 

with the new coronavirus), any patient who undergoes 
surgery is suspected of being a SARS-CoV2 carrier or 
may even be infected with this virus. 

SARS-CoV-2 may be present not only in biological 
samples collected from confirmed COVID-19 patients, but 
also in those collected from patients without a known 
COVID-19, as they may still be undiagnosed, pre-
symptomatic, asymptomatic, minimally symptomatic or 
even from convalescent patients [4, 9–11]. 

It is already well established that SARS-CoV-2 has 
airborne transmission via aerosols and droplets and that 
it causes primarily respiratory infections, but now there 
are more and more studies announcing new routes of 
transmission. 

European Centre for Disease Prevention and Control 
(ECDC) announced that viral ribonucleic acid (RNA) 
can persist over long periods of time in body fluids 
(Figures 2 and 3). SARS-CoV-2 could be identified in 
respiratory tract specimens (nasopharyngeal swab, oro-
pharyngeal swab, tracheal aspirate, and broncho-alveolar 
lavage) 1–2 days before the onset of symptoms and it can 
persist in the respiratory tract for 7–12 days in moderate 
cases and up to two weeks in severe cases [12]. 
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Figure 2 – Respiratory and non-respiratory body fluids, 
secretions and discharges from SARS-CoV-2 infected 
persons (man) that could be contain the virus 
(according to [10–14, 16]). 

 
Figure 3 – Respiratory and non-respiratory body fluids, 
secretions and discharges from SARS-CoV-2 infected 
persons (woman) that could be contain the virus 
(according to [10–14, 16]). 

But there are also extra-respiratory routes for virus 
transmission. In feces, prolonged viral RNA shedding was 
detected a few days after the onset of the disease and 

then remained positive for more than one month after 
infection especially in pediatric patients [11], meaning 
that SARS-CoV-2 may be transmitted by the fecal route. 

SARS-CoV-2 RNA was also detected in urine [13], 
tears and eye secretions of patients with COVID-19 [10, 
14]. 

A group of researchers from China used quantitative 
real-time polymerase chain reaction (PCR) to detect the 
presence of SARS-CoV-2 RNA in body fluids of patients 
with confirmed SARS-CoV-2 infection. They found that 
urine and blood specimens, and anal and oropharyngeal 
swabs contained SARS-CoV-2 RNA, but not all specimen 
types were positive simultaneously in the same patient [15]. 

Also, a recent article reported that SARS-CoV-2 
RNA was detected in the saliva of infected patients [16]. 

Salehi et al. (2019), from the University of Southern 
California, realized a systematic review about COVID-19 
and found out that SARS-CoV-2 was also identified in 
pleural effusion and pericardial effusion, but only in few 
cases. As such, SARS-CoV-2 is considered an uncommon 
presence in these two body fluids, but high evidence 
appeared with disease progression [17]. 

In COVID-19 patients, SARS-CoV-2 RNA was also 
detected in plasma, serum or lymphocytes on the first two 
or three days after onset of symptoms [3], in gastro-
intestinal tissue [14, 18], but not in the placenta from the 
pregnant women nor in their neonates, meaning that there 
is no proof for intrauterine transmission of COVID-19 
[19]. It is not yet known if there is a vertical transmission of 
SARS-CoV-2 through mother’s milk during breastfeeding 
[20]. 

In addition, scientific studies have shown that SARS-
CoV-2 maintains its infectivity in suspensions for up to 
nine days and in the dry state it survives between 24 hours 
and nine days [21]. For all these reasons, all fresh 
biological samples must be considered as potentially 
infectious. 

 Which are the SARS-CoV-2 
contaminated surfaces in a hospital? 

Surfaces in isolation rooms and even clinician shoe 
covers have tested positive as well. Moreover, the virus 
can spread via aerosols and fomites, and survive as aerosol 
for at least three hours and on surfaces for days [22, 23]. 

The virus can persist on surfaces like metal, glass, or 
plastic for up to a couple of days. Therefore, contaminated 
surfaces are frequently contacted in healthcare settings are 
a potential source of this new coronavirus transmission 
[24, 25]. It is therefore necessary to implement protective 
measures also for the operating room, the most important 
being the medical staff protection, who should wear 
personal protective equipment (PPE) (Figure 4, a–d). 

 What is known so far about how to 
inactivate the virus? 

Although few things are known about this new 
coronavirus, it is considered that SARS-CoV-2 may be 
susceptible to disinfectants with proven activity against 
encapsulated viruses, such as sodium hypochlorite 
(0.1%), for disinfecting surfaces in general, and (1%), 
for disinfecting surfaces with blood); ethanol in a 



Anca Sava et al. 

 

1070

concentration ranging from 62% to 71%; 0.5% hydrogen 
peroxide; quaternary ammonium compounds; and phenolic 

compounds, in accordance with the manufacturer’s 
recommendations [26, 27]. 

 
Figure 4 – (a–d) Specimen with SARS-CoV-2 infection are sampling in the operating room by neurosurgeon using 
protective measure (authors’ collection). 

 

There are scientific studies that have shown that 
formalin inactivates the coronaviruses in a time and 
temperature dependent manner, as follows: at 4ºC, the 
effect of formalin is inhibited; at 37ºC or room temperature, 
formalin decreases the infectivity of the coronavirus 
after 24 hours; and at 56ºC the coronavirus is thermally 
inactivated after 90 minutes [28, 29]. At the same time, 
there are other published articles that have shown the 
thermal inactivation of coronavirus at 56ºC in the absence 
of proteins; however, in the presence of a concentration 
of at least 20% protein in the medium, as is the case with 
liquids and surgical samples, thermal inactivation is less 
effective, so that a residual infectivity is maintained. For 
inactivation of the coronavirus, either a heat treatment at 
67ºC for 60 minutes can be used, as well as chemical 
substances, such as formalin, ethanol (with a concentration 
of at least 75%) and acetone, which are all used as fixatives 
in the HP technique [1, 30]. 

Ultraviolet (UV) irradiation for 15 minutes has also 
been shown to reduce the infectivity of the new coronavirus, 
but in a way depending on the type of wave. UVC 
effectively inactivates SARS-CoV-2 in 40 minutes, while 
UVA requires the addition of psoralen to enhance virus 
inactivation. The presence of bovine serum albumin limits 
the ability of UVC and UVA to inactivate SARS-CoV-2 
[28]. 

 Preparing the laboratory of pathology 
for the activity carried out during the 
pandemic 

Fresh specimens from suspected or confirmed SARS-
CoV-2 patients are handled in the laboratory as smears 

or frozen section examinations may be requested. Chen & 
Chi [30], two authors from Taiwan, propose a stepwise 
biosafety strategy for pathology laboratory, based on 
WHO and Centers for Disease Control and Prevention 
(CDC) Guidelines that include a combination of risk 
assessment, staff education, appropriate supply, sample 
transportation, handling and processing, and environmental 
protection [31]. 

According to CDC General Guidance, all laboratories 
of pathology should perform a site-specific and activity-
specific risk assessment to identify and mitigate risks 
(Table 1). 

Table 1 – Site-specific and activity-specific risk 
assessment to prevent SARS-CoV-2 infection for 
Laboratory of Pathology (according to [34, 36, 37]) 

Identification of laboratory activities that may be most exposed 
to risks: 

▪ Extemporaneous procedure by smear preparation; 
▪ Extemporaneous procedure by frozen section: laying the 

slice on the freezing device; sample slicing in a cryostat; 
spreading of frozen slice on a slide; 

▪ Centrifuged liquid-based cytology with smear preparation. 
Identification of working equipment that can ensure safety in the 
handling of infected samples. 
Identification of staff potential exposure by recognition of: 

▪ Type of specimen that could transmit the disease: liquids 
and fresh samples; 

▪ Mode of transmission: aerosols and direct contact. 
Establishing a working protocol for each laboratory procedure  
in order to reduce or eliminate steps that could lead to aerosol 
or droplets formation. 
Performing the risk assessments of samples received in the 
laboratory by reviewing the clinical data on the request form, 
information obtained from the patient’s physician, laboratory 
records and epidemiological data. 

SARS-CoV-2: Severe acute respiratory syndrome coronavirus 2. 
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The laboratory director should analyze laboratory 
activities that may be most exposed to risks, working 
equipment that can ensure laboratory biosafety, the type 
of specimen that could transmit the disease, the mode of 
SARS-CoV-2 transmission. Also, a proper working protocol 
for each procedure involving laboratory staff should be 
realized (Tables 2 and 3). 

Table 2 – Evaluation of the equipment and facilities 
required for the laboratory activity during the SARS-
CoV-2 pandemic (according to [34, 36, 37]) 

Centrifuge with sealed rotor or safety cups. 

Cryostat where aerosols can be contained. 

Certified BSC. 

Germicidal UVC lamp. 

Adequate supply of specimen collection devices. 
Appropriate disinfection materials: sodium hypochlorite (0.1%), 
ethanol (62% to 71%), 0.5% hydrogen peroxide, quaternary 
ammonium compounds and phenolic compounds). 
Adequate supply of appropriate PPE: googles or disposable 
full-face shield, medical mask or approved N95 filtering face 
piece, two pairs of clean, nonsterile gloves, gown with long 
sleeves, apron. 
Adequate supply for waste collection. 

BSC: Biosafety cabinet; PPE: Personal protective equipment; SARS-
CoV-2: Severe acute respiratory syndrome coronavirus 2; UVC: 
Ultraviolet C. 

Table 3 – Education of the laboratory personnel 
regarding the infection with SARS-CoV-2 (according 
to [34, 36, 37]) 

The competence and experience of laboratory staff must be 
established. 
Permanent appropriate training program on infection prevention 
and control. 
Permanent appropriate training program on basic GMPP. 
Permanent discussion with the laboratory work team in order to 
coordinate the activity in the sector. 
Staff working in each sector of the laboratory must be 
scheduled. 
Reorganization of staff working time to avoid congestion  
at work. 
Permanently, all staff must be informed about the evolution  
of the pandemic in the country and abroad. 
Permanently, all staff must be informed about the latest 
scientific acquisitions in the field of COVID-19 management  
in the laboratory of pathology. 
Permanently, all staff must be informed about the policy of  
the hospital in which they work regarding the management  
of COVID-19 and to inform the superiors of the laboratory  
of any change. 
Permanently, all staff must maintain ongoing virtual 
communication with colleagues in the lab, in the hospital  
and in other hospitals, including those working from home. 
All the staff should report any symptoms related with a possible 
viral infection: fever, tiredness, dry cough, chest pains, nasal 
congestion, runny nose, sore throat, and diarrhea. 
All staff should perform hand hygiene frequently with soap and 
water. 
The laboratory personnel should not create panic among 
colleagues but must be aware of the risks. 
Laboratory staff must not spread rumors or false information 
inside the working team but should take all the needed 
information only from reliable sources. 

COVID-19: Coronavirus disease 2019; GMPP: Good microbiological 
practices and procedures; SARS-CoV-2: Severe acute respiratory 
syndrome coronavirus 2. 

During the SARS-CoV-2 pandemic, the laboratory 
director should realize an evaluation of the equipment and 
facilities which exist already in the laboratory or which 
should be purchased in the future for the laboratory 

activity, i.e., centrifuge with sealed rotor or safety cups, 
cryostat, certified biosafety cabinet (BSC), germicidal UVC 
lamp, adequate specimen collection devices, disinfection 
materials (hands disinfectants and cleaning supplies), PPE 
(masks, gloves, goggles and face shields, long sleeves 
disposable gowns, waterproof aprons, waterproof gowns, 
disposable cap, shoe covers), and devices for waste 
collection (Table 2). 

The WHO also recommends that the laboratory 
director should ensure that staff are educated on infection 
prevention and control, and on updates about COVID-19 
infection, but at the same time he/she must control if all 
laboratory professionals follow basic good microbiological 
practices and procedures (GMPP) for laboratory biosafety 
(Table 3). 

Meantime, with the help of the hospital manager,  
the laboratory director should provide to the laboratory 
personnel counseling resources, encouraging them to report 
any symptom that could represent the infection with 
SARS-CoV-2: high fever, chills, cough, and shortness 
of breath or difficulty in breathing, but also some other 
symptoms, such as diarrhea, myalgia, fatigue, expectoration, 
and hemoptysis [27]. 

In the laboratory of pathology should be implemented 
a good communication within own staff and with the 
healthcare team (Table 4). Regarding the environmental 
protection, cleaning, and disinfection of surfaces to ensure 
effective infection prevention and control is required. 

Table 4 – Communication within laboratory and with 
healthcare team (according to [34, 36, 37]) 

Virtual lines of communication must be opened between 
laboratory staff and all the medical teams from the hospital. 
For each request for an extemporaneous or cytopathological 
examination, a discussion should be held with the operating 
team to assess the case and determine the need to request  
and perform the examination, in order to avoid unnecessary 
exposure of laboratory staff. 
Laboratory staff should collaborate with the hospital 
administration and with local Public Health Department. 

 Recommendations and guidance  
on safe handling and processing of 
surgical specimens with suspected  
or confirmed SARS-CoV-2 infection  
in the operating room and laboratory 
of pathology 

The handling and processing of biological samples 
from suspected or confirmed patients with SARS-CoV-2 
infection must follow the Guidelines of WHO, United 
States CDC, ECDC [26, 28, 31]. These regulations have 
been implemented in our hospital and have been customized 
because samples and liquids other than respiratory ones are 
handled. In what will follow, we present our experience. 

Safety procedures for transportation of a 
suspected or confirmed COVID-19 specimen 

Based on WHO recommendations, body fluids or fresh 
tissue samples from suspected or confirmed COVID‐19 
positive patients should be transported as “UN3373 – 
Biological Substance Category B” because this virus has 
high infectivity [31, 32]. The packaging for “UN3373” 
consists of three containers: (i) a leak-proof primary 
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receptacle, (ii) a leak-proof secondary packaging, and 
(iii) an outer packaging of adequate strength. In our 
hospital, we consider that due to the properly disinfection 
of the first container inside the operating room by 
nebulization, and then the proper disinfection of the 
inside and outside of the second container with proper 
disinfectants, only two containers can be enough for the 
safety of the laboratory personnel. 

But liquids and surgical samples taken for extempo-
raneous examination can be infected even though the 
patient is asymptomatic. As a preventive measure, in our 
hospital surgical specimens, even though the patient has 
one negative PCR test for COVID-19, are transported in 
two containers (Figure 5). The first is a plastic container, 
which should be well sealed and correctly labeled (we 
mark it as R1). Then, R1 is placed inside the second 
plastic container (we mark it as R2), which will be 
disinfected by spraying an adequate disinfectant both 
inside and outside the plastic box. The operating room staff 
must complete the sample accompanying form, noting 
whether or not the patient is suspected or confirmed 
with COVID-19. Before leaving the operating room, the 
person who transports the specimen should notify the 
laboratory by direct communication that the specimen 
will be transported (Table 5). 

 
Figure 5 – Adequate specimen transportation in two 
recipients (R1 and R2) (authors’ collection). 

Table 5 – Transportation of SARS-CoV-2 infected 
surgical specimens 

Surgical specimens from suspected or confirmed cases should 
be transported as “Biological Substance Category B”, i.e.,  
in two containers for the safety of all medical staff. 
All specimens should be delivered by hand and correctly 
labeled. 
Operating room personnel who transport surgical specimens 
should be well trained in safe handling practices and spill 
decontamination procedures. 
The laboratory personnel should be notifying in a timely manner 
that the specimen is being transported. 

SARS-CoV-2: Severe acute respiratory syndrome coronavirus 2. 

If the patient is COVID-19 positive and the extem-
poraneous (smear or frozen section) examination is not 
indicated because there is no BSC, the sample should be 
placed inside the R1 container, which contains 10% 
formalin, in a volume 20 times greater than the volume 
of the specimen. After nebulization of the operating room, 
personnel must properly seal and label the R1 primary 
container, mentioning the suspicion/confirmation of 

SARS-CoV-2 infection, decontaminate it by spraying with 
a proper disinfectant and place it in the R2 transport 
plastic box. Before closing R2, it will be sprayed with 
disinfectant both inside and outside and then will be 
stored in a dedicated space within the operating room. 
All the above-mentioned procedures must be performed 
in a manner that minimizes the generation of aerosols 
and droplets. 

Operating room staff should complete the sample 
accompanying form, noting whether the patient is suspected 
or confirmed with COVID-19. 

After 24 hours from the surgery, the operating room 
staff will notify the laboratory about sending specimens 
from a patient with suspected or confirmed COVID-19, 
by direct communication. All biological samples must be 
transport to the laboratory by a person who is well trained 
in safe handling practices and spill decontamination 
procedures. 

Safety procedures for handling and 
processing a suspected or confirmed 
COVID-19 specimen in the laboratory 

In SARS-CoV-2 pandemic, cytology and other 
laboratory activities, such as pathological examination 
and processing of formalin-fixed or otherwise inactivated 
tissues (inclusion in paraffin block), routine staining and 
microscopic analysis of fixed smears are assigned to 
biosafety level 2 (BSL2) (Figure 6, a and b). Body fluids 
and tissue samples collected in the operating room and 
brought to the laboratory for extemporaneous diagnosis 
and cytopathological diagnosis, respectively, are very 
infectious, because these samples come fresh, without 
any prior fixation [9, 31]. 

In the laboratories of cytology and histopathology, 
special precautions must be taken when handling and 
preparing samples, as the steps of the techniques may 
lead to the formation of aerosols or droplets [9, 32–35]. 
Handling of biological samples from patients admitted 
during the SARS-CoV-2 pandemic should be performed 
properly in the BSC by personnel with demonstrated ability, 
as aerosols, droplets or splashes may occur during working 
with these samples. 

Specific procedures for cytopathology activity 

The WHO has recommended an advanced biosafety 
policy in the cytopathology sector to prevent infections 
because until now it is unknown whether fixatives used 
in cytopathology as they are alcohol solutions with lower 
concentrations, could adequately inactivate for SARS-
CoV-2 [36]. 

However, the entire scientific community believes 
that processing of body fluids and fresh samples from 
inpatients during the SARS-CoV-2 pandemic is potentially 
infectious because these specimens contain or may contain 
HG3 biological agent. As such, because the cytopathology 
steps consist in manual decapping, splitting or diluting 
samples, vortexing, centrifuging, pipetting, mixing, and 
preparation for staining on, smears, initial processing 
(before inactivation) of all specimens should take place 
in a validated BSC or in a negative pressure room with 
at least 12 air changes per hour [32, 35]. 
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Figure 6 – (a and b) Certified biosafety cabinet (BSC) during working and during its disinfection with ultraviolet C 
(UVC) light (authors’ collection). 

 

Centrifugation of suspected or confirmed COVID-19 
patient’s liquids must be performed using sealed centrifuge 
rotors (Figure 7) or sample cups which are loaded and 
unloaded in a BSC. However, all the steps of cyto-
pathological procedure should be done by technicians 
with proven ability, as splashes, droplets or aerosols 
from these samples may occur during working with (when 
expulsing the aspirates from the needle or syringe, when 
the aspiration material is smeared and then slides are 
shaken through the air for drying, when loading and 
unloading the centrifuge tubes, when vigorously stirring 
or mixing liquids, when opening the liquid containers by 
removing the tube caps as these recipients can have a 
pressure different from the ambient pressure, when 
removing the supernatant from centrifuge tubes) (Table 6) 
[9, 31]. 

Because viral nucleic acids have been detected in 
different types of clinical samples, when handling and 
processing COVID-19 suspected or confirmed cyto-
pathological specimens in a BSC, laboratory technicians 
should wear appropriate PPE (Table 2) (face mask, goggles, 
two pairs of gloves for a higher level of protection, long-
sleeved, water-resistant gowns or waterproof aprons, 
disposable cap) (Figure 8). The PPE must be used and 
handled in a correct manner, both when dressing and 
when undressing [31, 32]. All technical procedures must 
be performed in a manner that minimizes the generation 
of aerosols and droplets [9]. However, the number of 
individuals working in the procedure room should be 
kept to a minimum. 

Before being brought to the pathologist for cytological 
examination, the slides must be disinfected with chloramine 
or another disinfectant and then placed on the slide tray. 

The pathologists should use gloves when manipulating 
the cytological slides, since glass slides are touched by 
multiple hands until they reach the pathologist’s desk 
and cannot be easily decontaminated. It can be used for 
disinfection the method of dipping the slides in 95% 
alcohol (or similar) for a couple of minutes or other 
surface disinfectants, especially ones with short contact 
times [36]. 

 
Figure 7 – Centrifuge with sealed rotor or safety cups 
(authors’ collection). 

Table 6 – Handling and processing the suspected and 
confirmed SARS-CoV-2 surgical samples and liquids 
(according to [31]) 

The laboratory staff should wear the PPE (medical masks, eye 
protection, long-sleeved, water-resistant gowns or waterproof 
aprons, and gloves). 
Initial processing of all specimens should take place in a 
validated BSC. 
In case of cytopathology procedure, implying manual 
decapping, splitting or diluting samples, vortexing, centrifuging, 
pipetting, mixing, and staining on smears should be conducted 
in a BSC. 
All technical procedures should be performed in a way that 
minimizes the generation of aerosols and droplets. 
Processing specimens by methods that may lead to aerosols or 
droplets (including manual decapping, splitting or diluting 
samples, vortexing, centrifuging, pipetting, mixing, and staining 
on smears and air-drying or heat fixing smears) should be 
conducted in a class II BSC, according to CDC/WHO 
Guidelines. 
Appropriate disinfectants with proven activity against enveloped 
viruses should be used before and after samples processing. 
The laboratory staff should perform hand hygiene with soap and 
water after samples processing. 
The laboratory staff should clean and disinfect contaminated 
surfaces with effective disinfectants. 
Contaminated equipment must be disposed as biohazardous 
waste. 

BSC: Biosafety cabinet; CDC: Centers for Disease Control and 
Prevention and Control; PPE: Personal protective equipment; SARS-
CoV-2: Severe acute respiratory syndrome coronavirus 2; WHO: World 
Health Organization. 
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Figure 8 – Personal protective 
equipment (PPE) (masks, 
gloves, goggles and face  

shields, long sleeves, disposable 
gowns, waterproof aprons, 

waterproof gowns, disposable 
cap) (authors’ collection). 

When a certified BSC is not available or the centrifuge 
with safety cups or sealed rotors cannot be used inside  
a BSC, laboratory technicians should use additional 
protection, such as a filtering facepiece 2 (FFP2) mask 
or N95 respirator, waterproof suit, a face shield, and other 
suitable protective equipment [37]. 

But some other authors consider that in a pandemic 
with a respiratory transmission virus, as SARS-CoV-2, 
if the microbiological BSC is not available in the laboratory, 
it is safer to suspend cytopathology activity, providing 
protection for laboratory staff. 

Specific procedures for frozen section examination 

In a similar manner with the handling of biological 
fluids, it seems more prudent not to perform frozen sections 
for suspected and confirmed COVID-19 cases [9] if the 
laboratory of pathology does not have appropriate conditions 
(BSC and proper PPE). However, in well-equipped 
laboratories, the processing of frozen sections from a 
confirmed COVID-19 patient should be performed by 
well-trained technicians, who wear appropriate PPE and 
use a cryostat where aerosols can be contained [37, 38] 

(Figure 9, a and b). However, the same protective steps 
should be followed as in the case of cytopathology 
procedure. 

Specific procedures for HP technique 

Due to high infectivity of SARS-CoV-2, it appears 
prudent to refrain from performing sampling on fresh 
surgical samples or partially fixed specimens [9]. Because 
the HP procedures consist in fixation of tissue sample 
with formalin and then its infiltration with paraffin at 
high temperatures (56–60ºC), both procedures being 
considered to inactivate the coronavirus, some authors 
affirm that paraffin blocks should be categorized into 
the low-risk group of SARS-CoV-2 infectivity [31], but 
we appreciate that it is necessary to disinfect the samples 
before they are processed by the HP technique because 
they are manipulated by the laboratory staff before being 
introduced to the thermostat. 

We propose the following disinfection scheme that 
corresponds to the inactivation times of the virus under 
the action of UV light, formalin, and temperature. Before 
sample arriving, laboratory personnel must be prepared. 
The staff should wear appropriate PPE that includes: 
surgical mask, goggles, gloves, lab coat, disposable gown, 
and disposable cap. Upon arrival in the laboratory of  
a fixed surgical specimen from the operating room,  
the laboratory technician opens the R2 transport box, 
disinfects its interior using a disinfectant with proven 
activity against enveloped viruses, then takes the R1 
container and decontaminates it with UV lamp for 30 
minutes (Figure 10). Then, he/she introduces R1 container 
into the thermostat of 37ºC, letting it there for 24 hours. 
The next day, the R1 container will be passed into the 
56ºC thermostat (Figure 10), letting it there for another 
24 hours, after which the sample will be processed 
according to the classic HP technique, because it can be 
considered as having an absent or a very low risk of 
infectivity. 

 

 
Figure 9 – (a and b) Frozen section can be done using a cryostat with UVC 
disinfection (authors’ collection). 

Figure 10 – Surgical sample is 
decontaminated with UV lamp 

for 30 minutes (authors’ 
collection). 
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 Disinfection measures in the laboratory 
of pathology 

Because the virus can remain viable on surfaces 
(especially plastic and stainless-steel surfaces) for up to 
72 hours, all laboratory staff will perform frequent 
decontamination of all working surfaces several times  
a day, using disinfectants with proven activity against 
enveloped viruses and detergents provided by the hospital. 
Also, it is required a daily cleaning of floors, chairs, 
handles, switches, technical equipment of the laboratory, 
and toilets, using appropriate disinfectants. It is essential 
to realize, daily or whenever it is necessary, disinfection 
of computer keyboards and phones, as well as frequently 
all touched areas of the microscopes. 

Disinfectants and detergents should be used according 
to the manufacturer’s recommendations. Particular attention 
should be paid not only to the selection of the proper 
disinfectant, but also to the contact time with the 
contaminated surface, which can range from 30 seconds 
to 10 minutes, to the dilution and the validity of the 
working solution. 

After finishing all the steps of cytological and/or HP 
procedures and PPE removal, hand hygiene (with soap 
and water) should be performed carefully. 

For the final disinfection of the sampling room space, 
30 minutes before the end of the program, the technician 
should open the ultraviolet lamp and take care to close it 
at departure. 

 Conclusions 
In this pandemic period, laboratory personnel should 

be aware that any specimen received in the laboratory, 
might it be a body fluid or a surgical sample, may 
contain SARS-CoV-2 and should act after new working 
procedures. Also, laboratory personnel should pay attention 
to instruments, technical equipment, or environmental 
surfaces as these also can be contaminated with the new 
coronavirus. As such, the SARS-CoV-2 pandemic has 
brought new challenges and concerns about the activity 
of the laboratory of cytology and/or pathology. Because 
SARS-CoV2 is a HG3 pathogen, GMPP must be followed 
both in the processing of biological samples and in the 
protection of laboratory staff and of the environment. In 
order to ensure the safety of laboratory personnel during 
COVID-19 pandemic, as well as SARS-CoV-2 future 
outbreaks, we support protective measures regarding 
personnel equipment and special measures for disinfection 
of laboratory surfaces, technical equipment and instruments. 
In addition, we recommend restraint from performing 
extemporaneous examination (smear and frozen section) 
and cytopathological examination in laboratories that do 
not have adequate conditions for handling and processing 
HG3 pathogens. 
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