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ABSTRACT This study aimed to discuss the prevention methods and rec-
ommendations from severe acute respiratory syndrome-coronavirus2 (SARS-
CoV-2) during the course of pathology laboratory procedures, before
macroscopic dissection and during cytological processes. In the light of the lat-
est scientific data, possible virus viability was evaluated on all surfaces and
biopsy samples in Hitit University Faculty of Medicine pathology laboratory.
In order to continue the pathology and cytology workflow, virus persistence
probabilities according to the size of the biopsies, “intraluminal formaldehyde
fixation” before luminal organs and especially bowel dissection, considera-
tion prevention methods from contamination in the cytological and histolog-
ical work process were determined and suggested. Cytological preparations
should not be transported in the open after the smear process and should be
transported in protective closed containers. Technical handling of cytology
specimens should be performed in a Class II biosafety cabinet with appropri-
ate personal protection equipment. In order to accelerate the drying of the
smears, it should be avoided to dry by shaking them in the air or drying with
the help of air blowing devices. Before the intraoperative consultation, as in
the normal process, clinical and pathology correlation should be established
and it should be learned whether the patient carries a risk or not. Given the
evolving pathology landscape and the high-risk nature of SARS-CoV-2, a
clear understanding of the new information necessary for protection methods
and implementation in biopsy process has become increasingly important to
help guide for pathology practice. The need to organize definite rules within
‘clinic-laboratory procedures and principles’ to prevent unnecessary risks and
spreads of the virus and to keep safety in pathology laboratories at the high-
est level is clear. Healthcare workers must be vaccinated.
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OZET Bu galisma, patoloji laboratuvart islemleri sirasinda makroskobik di-
seksiyon Oncesi ve sitolojik siirecler sirasinda siddetli akut solunum sen-
dromu-koronaviriis-2’nin [severe acute respiratory syndrome-coronavirus-2
(SARS-CoV-2)] dnleme yontemlerini ve dnerilerini tartigmay1 amaglamustir.
En son bilimsel veriler 1s13inda, Hitit Universitesi Tip Fakiiltesi patoloji la-
boratuvarinda tiim yiizeylerde ve biyopsi drneklerinde olasi viriis varlig: de-
gerlendirildi. Patoloji ve sitoloji is akisina devam etmek igin biyopsilerin
buyiikligine gore viriis kalicilik olasiliklari, limenli organlarin ve 6zellikle
bagirsak diseksiyonu dncesi “limen i¢i formaldehit fiksasyonu”, sitolojik ve
histolojik ¢aligma siirecinde kontaminasyondan korunma yontemleri belirle-
nerek onerildi. Sitolojik preparatlar yayma isleminden sonra agikta taginma-
mal1 ve koroyucu kapali kaplar iginde transfer edilmelidir. Sitoloji 6rneklerin
teknik islemleri uygun kisisel koruma ekipmanina sahip bir Class II biosafety
cabinett’te ¢aligilmalidir. Yaymalarin kurumasini hizlandirmak igin, elde
tutup havada sallayarak kurutmaktan veya hava iifleyen cihazlar yardimi ile
kurutmaktan kaginilmalidir. intraoperatif konsiiltasyon dncesinde normal sii-
regte oldugu gibi klinik ve patoloji korelasyonu mutlaka kurulmali ve hasta-
nin risk tasiyip tasimadigir 6grenilmelidir. Geligsen patoloji ortami ve
SARS-CoV-2nin yiiksek riskli dogasi goz 6niine alindiginda, biyopsi siire-
cindeki koruma yontemleri ve uygulama i¢in gerekli olan yeni bilgilerin net
bir sekilde anlasilmasi, patoloji uygulamasina rehberlik etmek i¢in giderek
daha 6nemli hale gelmistir. Viriisiin gereksiz risklerini ve yayilmalarini &n-
lemek ve patoloji laboratuvarlarinda giivenligi en iist diizeyde tutmak igin
“klinik-laboratuvar prosediir ve ilkeleri” igerisinde kesin kurallar diizenleme
ihtiyact agiktir. Saglik caliganlari mutlaka agilanmalidir.

Anahtar Kelimeler: SARS-CoV-2; histoloji; sitoloji; COVID-19; pandemi

The severe acute respiratory syndrome-coron-
avirus-2 (SARS-CoV-2) pandemic beginning in
Wuhan city in China is continuing to cause deaths
around the whole world at the time this article was
written.! SARS-CoV-2 is a virus which requires full
understanding of transmission routes to prevent spread

of the infection and determine biosecurity protocols.
All health centers are important places for secondary
transmission of SARS-CoV-2 and nosocomial infec-
tion may be categorized as from patient to patient,
from patient to health worker, from health worker to
patient and from health worker to health worker.”
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The case death rate varies among countries (Italy
7%, China 7%, Iran 6%).> When writing this article, the
death rate was 7.6% in the USA and 2.93% in Turkey
from the beginning of the coronavirus disease-2019
(COVID-19) pandemic to date.**

Pathology laboratories are hospital working en-
vironments involving potential contact with the virus
due to a variety of factors including personnel with
COVID-19 infection but who are asymptomatic, pa-
tients with non-specific symptoms and infected sam-
ples. As a result, pathologists, technicians, biologists
and secretaries are at risk of exposure through poten-
tially infected samples and other transmission routes.
These factors do not prevent pathology employees
from providing the best service; however, they show
the need to develop different protection methods.

I ENVIRONMENTAL AND
AEROSOL TRANSMISSION

Droplet transmission may be caused by droplet nuclei
>5 um diameter which can move a short distance in
the air (generally <l m).® Santarpia et al. found per-
sonal belongings, medical devices in nearly constant
contact with the patient, room surfaces and toilets in
the rooms of patients infected with SARS-CoV-2 were
positive for viral RNA in a study about aerosol and sur-
face contamination.” Corridors appeared to be areas
where the transmissivity increased with the movement
of viral aerosol particles.” An observational study by
Kwok et al. determined that individuals had skin con-
tact mostly through the hands (56%) and then con-
tacted their hands to their mouth (36%), nose (31%)
and eyes (31%).8 Kampf et al. stated that human CoVs
(HCoVs) (SARS and Middle East respiratory syn-
drome) could remain on inanimate surfaces like metal,
glass or plastic for up to 9 days at room temperature
and that temperatures of 30 [ and above shortened the
permanence duration.” A study by van Doremalen et
al. assessed aerosols containing SARS-CoV-2 [10°%
50% tissue-culture infectious dose (TCID5)) per mil-
liliter] and the stability of the virus on a variety of sur-
faces and identified that the virus was more permanent
on plastic and stainless steel compared to copper and
cardboard.'’ Additionally, live virus was present on
plastic and stainless-steel surfaces for up to 72 hours
though the virus titer was significantly reduced. Live
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SARS-CoV-2 was not identified on cardboard after 24
hours and on copper after 4 hours."

The half-life of SARS-CoV-2 on cardboard was
identified to be longer than for SARS-CoV-1. The es-
timated mean half-life of SARS-CoV-2 on stainless
steel is nearly 5-6 hours and on plastic is 6-8 hours.!°
SARS-CoV-2 was observed to survive for 4 and 7
days on the internal and external layers of surgical
face masks and for 1 day on cloth and banknotes. Ad-
ditionally, the virus only survived for 30 minutes on
paper and morphology was fully lost after 3 hours. !
A study by Chin et al. observed that SARS-CoV-2
continued to be infectious for 2 days on glass at room
temperature and 65% relative humidity and was com-
pletely undetectable 4 days later.!? The virus may sur-
vive for only 2 days in hospital wastewater, domestic
wastewater and chlorine-free tap water.!!

Considering that material like paper and plastic
equipment are frequently used in pathology labora-
tories, it may be stated that the SARS-CoV-2 trans-
mission risk is not low for health personnel working
in these areas.

I TRANSMISSION FROM ORGAN AND
TISSUE SAMPLES

The most common form of transmission of SARS-
CoV-2 is large droplets due to frequent close and long
interaction (15 minutes or more) between infected
people and non-infected people, contaminated hands
and surfaces. Additionally, transmission may occur
through lower and upper respiratory tract samples
(sputum, oral and nasopharyngeal swabs, bron-
choalveolar lavage fluid, pleural effusion, trans-
bronchial needle aspiration), anal swabs, feces, blood,
urine and wastewater.>%!* A study of health workers
by Chen et al. stated that though swab samples were
negative for SARS-CoV-2 RNA, serologic analysis
stated the asymptomatic or subclinical infection rate
was 17.1%.'* A study of 98 asymptomatic health per-
sonnel by Stock et al. determined 19 of the samples
(19.4%) were SARS-CoV-2 positive.'* The study by
Rivett et al. found that though 31 (3%) out of 1,032
asymptomatic health personnel had no symptoms,
they were SARS-CoV-2 positive. '

SARS-CoV-2 has been identified in many other
organs including the lungs, heart, liver, kidneys, gas-



Yilmaz BAS et al.

Turkiye Klinikleri ] Med Sci. 2021;41(3):335-45

trointestinal system, spleen, lymph nodes, skin and
placenta.!”

In the upper respiratory tract, HCoV 229E,
NL63, OC43 and HKU1 types comprise 10 to 30%
of adult infections.'®? The capability of SARS-CoV-
2 to infect human pulmonary tissues and replication
ability was understood to be more effective than
SARS-CoV considering the elevated amount and
density of viral N antigen expression.?! Due to cell
tropism of SARS-CoV-2, high viral load is isolated
from saliva, nasopharynx and lower respiratory tract
samples in the early stages when symptoms begin and
infectious virus particles more than 3.2 times the
amount for SARS-CoV were produced within 48
hours after detection of infection.!>?> The presence
of SARS-CoV-2 in the lungs is confirmed using im-
munohistochemistry or reverse transcription poly-
merase chain reaction (RT-PCR) analysis for a variety
of spike and nucleocapsid proteins.!” These findings
are an indicator of the high person-to-person trans-
missivity due to the presence of high viral load in the
respiratory secretions of COVID-19 patients in the
first days of admission or during incubation.

There are studies about transmission of SARS-
CoV-2 through feces.?® The study by Chen et al.
found 66.7% SARS-CoV-2 RNA positivity.”* Addi-
tionally, autopsies found the virus in epithelial cells of
intestinal mucosa.'* A study by Ruan et al. identified
15% rates in plasma and fecal samples from patients
who were advanced or severe cases.”

In cardiac and venous tissue, the virus was
shown to be expressed in the angiotensin-converting
enzyme 2 receptor of cardiac myocytes and vascular
endothelium.? The study by Polak et al. identified
viral particles in one out of 31 cases with electron mi-
croscope investigation of damaged interstitial cells in
a study of whether SARS-CoV-2 may cause mild
pericardial effusion, and 6 cases were positive with
RT-PCR investigation.!”

SARS-CoV-1 was identified to be transmitted in
urine for up to 5 days in the study by Duan et al.?
Wang et al. showed the same virus could be identi-
fied in urine at room temperature for 17 days.”” A
study of autopsies by Gu et al. identified SARS-CoV-
1 in distal renal tubules.® Polak et al. identified
SARS-CoV-2 viral particles in tubular epithelium
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(basically in the proximal tubule) and/or podocytes
and endothelial cells with electron microscope
examination. RT-PCR analysis found 6 out of 18
kidney tissues were positive for SARS-CoV-2 nucle-
ocapsid proteins.!”

Lagana et al. stated they found perimortem liver
changes in COVID-19 patients including congestion
and ischemia along with hepatic steatosis (75%), mild
acute hepatitis (50%) and portal inflammation (50%)
findings. The livers of 55% of patients who died from
COVID-19 were positive for the virus with PCR.%
Polak et al. stated that SARS-CoV-2 may cause
steatosis, cirrhosis and congestion in the liver and that
RT-PCR analysis found 6 out of 15 liver samples
were positive for SARS-CoV-2."7

In brain tissue Gu et al. found SARS-CoV-1 in
the cytoplasm of neurons in their autopsy study.”®
Polak et al. stated that in terms of the effect of SARS-
CoV-2 on brain tissue, the studies with large patient
series were inadequate apart from case reports.'”

In placenta tissue, SARS-CoV-2 may infect pla-
cental syncytiotrophoblasts and cytotrophoblasts and
there may be vertical transmission to infants born of
mothers infected with the virus.*

The World Health Organization (WHO) recom-
mends accepting that all samples collected for labo-
ratory research may be potentially transmissive.*!

In terms of mental health, Lai et al. analyzed the
disrupted mental health status of 1,257 people among
health sector workers and found complaints like de-
pression, anxiety, insomnia and distress at rates of
50.4%, 44.6%, 34.0% and 71.5%, respectively.’
First-line health workers dealing with the direct di-
agnosis, treatment and care for COVID-19 patients
were associated with higher risk of depression, anxi-
ety, insomnia and distress.” Though there is no one-
to-one contact with patients, it should not be ignored
that these mental disorders may develop among
pathology workers.

I PROTECTION METHODS
IN PATHOLOGY LABORATORIES

Unfortunately, the SARS-CoV-2 pandemic caused
some risks in terms of safety of pathology laboratory
procedures; however, within this scope, information
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has not been confirmed.*! In a pandemic situation, the
viral load of CoVs on inanimate surfaces is unknown,
so it is appropriate to reduce viral load by disinfection
of working surfaces in pathology laboratories.’! The
WHO recommends consistent and accurate follow-
ing of environmental cleaning and disinfection pro-
cedures, that environmental surfaces be cleaned well
with water and detergent, that hospitals apply effec-
tive and adequate amounts of disinfectants (like
sodium hypochlorite) and stated that these recom-
mendations should be noted.’!

I PATHOLOGY OR
CYTOLOGY REQUEST FORMS

A different transmission risk is valid for the “pathol-
ogy or cytology request forms” containing both clin-
ical and clinicopathological information for patients
and generally on A4 paper. SARS-CoV-2 may be
transmissive for up to 3 hours on paper and the live
virus carries transmission risk for the first 24 hours on
cardboard.'*" Therefore, it is appropriate to switch to
a digital recording system in pathology laboratories
where request forms are used.

I MACROSCOPIC STUDY ROOMS

It is understood that 62-71% ethanol, 0.5% hydrogen
peroxide or 0.1% sodium hypochlorite concentrations
are effective on CoVs within 1 min.>!° It appears nec-
essary to use this disinfection method in pathology
laboratories, especially in macroscopy working areas.
Ethanol is a broader spectrum and stronger viricidal
agent than propanol. Ethanol at 80% concentration is
very effective against enveloped viruses within 30
seconds.” The WHO recommends 70% ethanol con-
centration for disinfection of small surfaces.>* This
appears to be an applicable disinfection method for
microscopic working areas, especially, in pathology
laboratories.**

Incubating samples for 24 hours in formalde-
hyde solution or for 24-48 hours in glutaraldehyde
may inactivate the virus.'”* The diffusion rate of
formaldehyde is important and determination of this
involves a positive correlation between the penetra-
tion depths of formaldehyde with the fixation dura-
tion.* Formaldehyde diffusion is only 2-4 mm within
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24 hours. Samples with diameter less than 10 mm
may be fixated in a short duration with diffusion,
while larger samples require longer durations for fix-
ation. As a result, large samples should be cut into
thin slices to shorten the fixation duration.*® Diffu-
sion of formaldehyde into tissues should be carefully
performed for large tissue and organ samples be-
longing to COVID-19 patients in the macroscopy
room. Fixation is affected by many factors like tem-
perature, tissue thickness, ratio of tissue to fixative
volume and fixation duration. Before dissection or
slicing of large samples, the formaldehyde infusion
rate should be noted, and formaldehyde injection
should be performed with an injector without spray-
ing and then it is appropriate to leave the sample for
at least 24 hours. In light of this knowledge, it is con-
sidered the virus will be inactivated in tissue samples
with nearly 2-3 cm diameter after being left in
formaldehyde for 24 hours linked to the tissue fea-
tures (solid, cystic, fibrous, fatty, spongy, etc.) and
diffusion rate of the formaldehyde solution.

When working with colectomy (partial/total)
from COVID-19 patients the
macroscopy room, there is a potential risk of fecal

specimens in
transmission during opening due to luminal content
droplets, aerosols or spraying of content.

As the intestinal content is not adequately fix-
ated in colon resection specimens, personal protec-
tive equipment should be worn before opening the
specimen and then intraluminal formaldehyde injec-
tion should be performed in the distal and proximal
sections with the aid of an injector (Figure 1a). It ap-
pears appropriate to open the specimen for investiga-
tion and sampling after waiting for at least 24 hours.
As aresult, especially for resection of organs with lu-
mens (like colon, stomach and gallbladder), applica-
tion of intraluminal formaldehyde fixation appears to
be an important method to reduce transmission (Fig-
ure 1b, Figure 1c).

Histologic samples may be categorized in three
groups according to potential transmission risk. The
first group does not have risk; the second group has
low risk and the third group has high risk (Table 1).
This histologic categorization was performed noting
formaldehyde fixation rate and tissue features. The
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FIGURE 1: a) Mask, face guard, gloves, and protective clothes should be made standard in macroscopic study environments. b, ¢) Before opening specimens with lumens,

careful formaldehyde injections should be performed into the lumen.

TABLE 1: Samples belonging to non-risky, low- and high-risk groups.

Biopsy group without risk Biopsy group with low risk
Tissues smaller than 4 cm
Endoscopic biopsy

Punch biopsy Excision material
Incisional biopsy
Excisional biopsy
Wedge/shave biopsy
Tru-cut/needle biopsy
TURITRUS biopsy

Partial resection (breast, liver, soft tissue, etc.)

Tissues larger than 4 cm with slow fixation rate in formaldehyde

Hemorrhagic curettage/abortus material

Small resection/amputation materials
(aneurysm, hematoma, vein, hemorrhoid, appendix,
pleura, pericardia, peritoneum, ureter,

myomectomy, saliva gland resection)

Biopsy group with high risk

Tissues larger than 4 cm with slow fixation rate in formaldehyde
Frozen investigation

Resection of organs with lumens (esophagus, stomach,
small intestine, colon, bladder, gallbladder,

Whipple procedure material, etc.)

Placenta and appendages

Orchiectomy

Prostatectomy

Extremity amputation/soft tissue resections

(solid/cystic lesions) for tumor or non-tumor reasons
Lobectomies (lung, liver, etc.)

Mastectomy

Splenectomy

Laryngectomy specimens

Hysterectomy, bilateral/unilateral salpingo-oopherectomy

Fetal or large autopsy materials

TUR: Transurethral resection; TRUS: Transrectal ultrasonography.

group without risk have formaldehyde fixation within
24 hours and tissues smaller than 4 cm; the low-risk
group includes tissues larger than 4 cm but with
slower formaldehyde fixation rate.

To prevent exposure or release of pathogens, the
WHO recommend that guidelines about sample col-
lection, transport and storage for cases suspected of
COVID-19 should be noted, as summarized in Table
2'37
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The US Centers for Disease Control and Pre-
vention reported the need to collect all samples in ap-
propriate containers, storage between 2 °C and 8 °C
for 72 hours after collection of samples for routine
tests for respiratory pathogens or storage at -70 °C if
there is a delay.*

In addition to this information, it is recom-
mended that maximum 4 personnel be present within
the macroscopy room during procedures.*



Yilmaz BAS et al.

Turkiye Klinikleri ] Med Sci. 2021;41(3):335-45

TABLE 2: To prevent exposure or release of pathogens, the World Health Organization recommend that guidelines about
sample collection, transport and storage for cases suspected of coronavirus disease-2019 should be noted.™

Specimen type Collection materials

Nasopharyngeal and oropharyngeal swabs  Dacron or polyester flocked swabs

Bronchoalveolar lavages Sterile container

(Endo)tracheal aspirates, Sterile container
nasopharyngeal or nasal wash/aspirates
Sputum Sterile container
Tissue from biopsy or autopsy including Sterile container with salin

from the lung

Serum Serum seperator tubes
(adults, collect 3-5 mL whole blood)
Whole blood Collection tube
Stool Stool container
Urine Urine collection cantainer

Transport to laboratory Storage until testing ~ Comment
2°C-8°C <5d,2°C-8°C The nasopharyngeal and
>5d,-70 °C (dry ice) oropharyngeal swabs should be
placed in the same tube to increase
the viral load
2°C-8°C <48h,2°C-8°C There may be some dilution of the
>48 h,-70 °C (dryice)  pathogen, but it is still a worthwhile
specimen
2°C8°C <48h,2°C-8°C
2°C-8°C <48h,2°C-8°C Ensure that the material is from the
>48 h,-70 °C (dryice)  lower respiratory tract
2°C8°C <24h,2°C-8°C
>24h,-70 °C (dry ice)
2°C-8°C <5d,2°C-8°C Collect pair samples:
>5d,-70 °C (dry ice) Acute: First wk of illness
Convalescence: 2-3 wk later
2°C8°C <5d,2°C-8°C For antigen detection, particularly
>5d,-70 °C (dry ice) in the first wk of iliness
2°C-8°C <5d,2°C-8°C
>5d, -70 °C (dry ice)
2°C-8°C <5d,2°C-8°C
>5d,-70 °C (dry ice)

I HISTOLOGIC TISSUE PROCESSING ROOMS

Routine tissue processing for histologic tissue samples
involves exposure to 90-70% alcohol and 56-57 °C
paraffin wax heat.*” Again, during submerging of his-
tologic tissue samples into paraffin wax, the paraffin
wax melting temperature is 56-57 °C which creates a
suitable environment to inactivate the virus.** During
staining of histologic sections, 70-96% ethyl alcohol
is used in order.*® Routine histologic procedures in-
volving samples being heated within liquid paraffin in-
activating the virus in morbid samples. Additionally,
thermal processes at 56 °C for 90 minutes, 67 °C for 60
minutes or 75 °C for 30 minutes inactivate the virus.?

Ethanol is used at concentrations of 70% of more
for tissue processing protocols and inactivates the
virus when applied to surfaces for 1 minute.*?

Considering SARS-CoV-2 is inactivated in tis-
sues with formaldehyde fixation and submerged in
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paraffin and in histologic slide preparations, these
samples may be assessed within the lowest risk group
and security precautions taken.

I MICROSCOPIC INVESTIGATION

As the SARS-CoV-2 virus can remain viable for up to
72 hours on plastic surfaces, transmission to person-
nel can occur via “slide transport trays” (Figure 2).
After staining processes for slides, the possibility of
transmission to the plastic carrier surface while ar-
ranging slides on the transport trays should be re-
membered and daily disinfection should be
performed. After slides containing tissue sections are
closed with lamellas, care should be taken to leave
them in 70% ethyl alcohol for at least 1 minute before
presenting them for microscopic investigation.

Multidisciplinary microscopic studies should not
be performed unless necessary; if possible, it is rec-
ommended to use digital pathology methods. Before
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FIGURE 2: Virus transmission between personnel may occur through “slide trans-
port trays”.

and after the use of multi-head microscopes, objec-
tives and all contact surfaces should be disinfected
with alcohol. The study duration should be kept as
short as possible.

I CYTOLOGIC STUDY

As varying rates of viral load were identified in dif-
ferent clinical samples, it is recommended to assess
cytology samples in 3 groups as high risk, moderate
risk and low risk for COVID-19 infection (Table 3).°

Cell blocks are included in the low-risk group as
formalin fixation and submerging in paraffin may in-
activate SARS-CoV-2.°

It is unknown whether fixatives using low-con-
centration alcohol solutions like PreservCyt and Cy-

toLyt (Hologic, Inc) and SurePath (Becton, Dickin-
son and Company) sufficiently inactivate SARS-
CoV-2, so during processing of fluid-based cytology
and other cytological materials, transport and study
without personal protective equipment may increase
transmission risk.® Biosecurity precautions should be
taken during smear preparation, ThinPrep processing,
cytospins and centrifugation. As a result, after spread-
ing processes for cytological preparations, they
should not be transported in the open and should be
transferred within closed containers (Figure 3, Fig-
ure 4). For manual opening, separation, dilution, vor-
texing, centrifuging, pipetting, mixing and/or smear
staining of these samples, it is necessary to work in a
Class II biosafety cabinet with appropriate personal
protective equipment.’! To increase the speed of dry-
ing of smears, they should not be held in the hands
and waved in the air and drying with airblowing de-
vices should be avoided.*

Though valid for liquid biopsies, in line with the
Centers for Disease Control and Prevention recom-
mendations, surgical samples taken from patients
with suspected or confirmed COVID-19 should be
transported as UN3373 Biological Substance Cate-
gory B.* UN3373 packaging comprises 3 compo-
nents: 1) Leak free primary container, 2) Leak free
secondary packaging and 3) External packaging with
adequate protective features made of glass, metal or
plastic with minimum dimensions 100 mmx100
mm.*

TABLE 3: Itis recommended to assess cytology samples in 3 groups as high risk, moderate risk and low risk for
coronavirus disease-2019 infection.'

High risk with virus
Upper and lower respiratury samples

Nasopharyngeal swab, oropharyngeal swab, sputum, and

Blood and bloody samples
Feces and anal swabs

Tears drops and conjuctival discharge

High risk-frequently detectable viral nucleic acids or viral isolat

Intermediate risk-limite devidence of viral detection

Intermediate risk with virus
Pleural effusion
Pericardial effusion

all types of bronchoscopic sampling Urine

Reccommendall procedures in Class Il biosafety cabinets with appropriate personal protection

Low risk with virus

Ascites and peritoneal washing
Uterine cervical smears
Vaginal discharge

CSF

Synovial fluid

Semen

Cell blocks

Limited or no evidence of viral detectiones
Disinfected samples

GMPP should be followed

CSF: Cerebrospinal fluid; GMPP: Good Microbiological Practices and Procedures.
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FIGURE 3: Cytologic preparates should not be carried in the open after procedures.

All samples should be delivered by hand instead
of with a pneumatic tube system. Personnel trans-
porting samples should be trained about secure use
practices and spill decontamination procedures. The
health services specialist sending the sample should
make a timely report to the laboratory about the trans-
ported sample. It is very important that the informa-
tion on the standard “pathology request form” is
completed and accurately barcoded (labeled).*

In situations where fine needle aspiration (FNA)
or rapid on-site examination (ROSE) are mandatory,
it is necessary to perform the procedure by taking ad-

vanced biosecurity precautions (e.g. use of N95
masks) to prevent infections.® Additionally, the clin-
ical patient-procedure-treatment stages should be dis-
cussed well and the decision made about whether
ROSE is definitely necessary or not.*

I STUDY OF FROZEN SECTIONS

While it is uncertain whether cryostat contains
aerosols, it is necessary to avoid making frozen sec-
tions from samples belonging to possible COVID-19
patients.! SARS-CoV-2 may be present in patients
with unknown COVID-19 diagnosis, without diag-
nosis, while presymptomatic, asymptomatic or with
mild symptomatic infection and in the healing period
while shedding the virus."

As a result, just as in the normal process before
intraoperative consultation, clinical and pathological
correlation should be ensured and it should be learned
whether the patient is at risk or not. If patients positive
for SARS-CoV-2 require emergency or unexpected in-
traoperative consultation, the process may be consid-
ered for continuation after personal and surface
protective precautions are taken. However, after the
procedure, the frozen section room and devices should

FIGURE 4: Examples of a carrying method in enclosed containers after procedures for cytologic preparates.
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undergo frequent disinfection. These processes should
also be applied for patients negative for the virus.

I ACADEMIC PATHOLOGY

Use of a multi-head microscope at the same time dur-
ing both assistant training or for several pathologists
to discuss a case forms a risk of viral transmission
due to close contact. Web-based video conference
tools and electronic virtual connections can be used to
perform in-pathology tele-conferences to prevent de-
lays in academic pathology practice. This implemen-
tation may also be valid for multidisciplinary
meetings.

I LIMITATIONS

Like all systematic investigations, there are a variety
of limitations that need to be discussed for our inves-
tigation. Considering the extraordinary rapid spread
of COVID-19, rapid provision of new information
and new procedures and principles about precautions,
only general recommendations can be made about
protective precautions for pathology laboratories.
COVID-19 is a relatively new disease with limited
published information available. Though the number
of publications related to the histo-cytopathology of
this disease are increasing every day, we cannot ig-
nore the possibility that we could not include the most
recent publications.

I CONCLUSION

In this current study, we have presented new sugges-
tions for some histological procedures (for example,
intraluminal formaldehyde fixation in colon resec-
tion). We have mentioned some details about the risk
of contamination and prevention methods during both
histological and cytological procedures and made rec-
ommendations in the light of new literature.

Due to limited service capacity, in addition to the
WHO?’s directives (https://apps.who.int/iris/han-
dle/10665/331329) to reduce transmission risk while
dealing with a pandemic like COVID-19 in pathol-
ogy laboratories, the following steps should be taken;
due to limited service capacity, in addition to the
WHO?’s directives (https://apps.who.int/iris/han-
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dle/10665/331329) to reduce transmission risk while
dealing with a pandemic like COVID-19 in pathol-
ogy laboratories; pathology staff should be trained
and informed at intervals and vaccinated. Automatic
contactless control of entry and exit to pathology
laboratories should be provided. Infection preven-
tion and control protocols specific to the pathology
laboratory for hand hygiene should be determined
and implemented, including glove changes during
movement between rooms. Personal protective equip-
ment should be provided for personnel to protect
against contact and aerosol viral transmission. The
floor, door handles, slide transport trays, personal and
communal materials and devices should be disinfec-
ted frequently. The slides to be examined should be
presented to the pathologist/cytologist after waiting
for 1 minute in at least 70% ethanol after the staining
process is completed. It is appropriate to switch to a
digital recording system in pathology laboratories
where request forms are used. It will be appropriate
to apply the new methods we recommend for sam-
ples that require macroscopic examination (as there is
SARS-CoV-2 transmission risk from feces in a colon
resection, before investigation perform additional
“intraluminal fixation” with formaldehyde and leave
for 24 hours; for pulmonary lobectomy, spleen and
similar size surgical specimens, before investigation
perform additional “intraparenchymal fixation” and
leave for 24 hours for disinfection). Negative pres-
sure work rooms with appropriate air exchange and
negative pressure corridors according to the outdoor
environment should be created and frequent ventila-
tion of the work rooms should be ensured. New pre-
ventive measures and application methods should be
established for frozen section, ROSE, blind in situ
biopsies, squash-touch-preparation assessment and
FNA procedures applied to patients infected with
SARS-CoV-2.

As in other countries, hospitals and other health
organizations in Turkey gave first priority to emer-
gency and basic health services and limited clinical
services.* Surgical procedures were performed based
on the clinical urgency of the case. These precautions
undoubtedly affected pathology laboratories. Pathol-
ogy preparations reduced. The workflow of labora-
tory personnel was re-organized with “flexible
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working hours”. Shift work, staged breaks and “work
with minimal adequate personnel” methods were
used. Personnel with any clinical discomfort (diar-
rhea, subclinical fever, sore throat, fatigue, mild
cough) consulted with an infectious disease doctor
and were checked with viral tests and if necessary
quarantined at home for 2 weeks. Emergency situa-
tion plans were created for the possibility of more
than one pathology laboratory personnel becoming
sick. The need to organize definite rules within
“clinic-laboratory procedures and principles” to pre-
vent unnecessary risks and spread of the virus and to
keep safety in pathology laboratories at the highest
level is clear.
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