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INTRODUCTION

The COVID-19 is a pandemic disease caused by the SARS – 
CoV-2 virus. The infection is a respiratory transmission and 
it is transmitted through the droplets and the aerosols, and 
very less percentage through contact or articles used by the 
infected person. Social distancing measures have been taken 
to get rid of the infection. Nowadays there are more risks to 
the lives of health care and laboratory personnel who handle 
the specimens of infectious patients and they are particular-
ly susceptible to this pandemic disease.1 The COVID19 is 
a pandemic disease caused by the SARS CoV-2 virus. The 
first case was reported in late 2019 in Wuhan, these corona-
viruses that cause severe respiratory infections are transmit-
ted from animals to humans (zoonotic pathogens). Cities that 

followed the method of social distancing had fewer mortality 
rates 2. For instance, COVID-19 is infectious even during the 
pre-symptomatic phase. Also, physiological processes that 
are harmful in one phase of the disease may become help-
ful later. For example, the angiotensin-converting enzyme-2 
(ACE-2) receptor, which allows the virus to enter the body, 
may also be key to the protection of the lungs in the later 
phases of the disease3. Coronavirus got their name from the 
club-formed protein spikes on their surface, which give the 
presence of a crown or “crown” in the 2-dimensional picture 
of transmission electron microscopy. They are fairly huge 
(120 nm), wrapped positive-sense single-abandoned RNA 
infections. Their particular tissue tropism, infectivity, and 
species go are presented by the spike protein, which con-
nects with a particular cell receptor. On account of SARS-
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CoV and SARS-CoV-2, the receptor for the infection is the 
angiotensin-changing over compound 2 (ACE2) receptor 
on ciliated bronchial epithelial cells, though for MERS-
CoV, the receptor is DPP4/CD26 on non-ciliated respiratory 
epithelial cells,1recent study showed that 0.2% of healthy 
adult blood donors in Saudi Arabia have specific antibod-
ies against MERS-CoV, suggesting the existence of a large 
number of asymptomatic or mild infections, which may act 
as an unrecognized source of infection4 

CYTOLOGY LABORATORY FOR COVID-AN 
OVERVIEW

Comparison of COVID With Other Corona Out-
breaks
Apart from the COVID19 outbreak in China, there are sev-
eral other respiratory diseases caused by a coronavirus. 
They are the severe acute respiratory syndrome coronavirus 
(SARS-CoV) and the Middle East respiratory syndrome-
related coronavirus (MERS-CoV). These are all the mem-
bers of beta coronavirus genes. Both SARS-CoV and SARS-
CoV2 viruses appear to originate from animals, mostly from 
bats, the mammals with the highest diversity of coronavirus. 
The transmission may have resulted through the intermedia-
tory of civets, the pangolin, or other animals. This shows that 
SARS-CoV2 has a remarkable 96% generic hematology with 
a corona from bat coronavirus 5, and 99% sequence hematol-
ogy from pangolin species 6, MERS-CoV probably originat-
ed from bats 7, but intermediate host is dromedary camels. 
Camels to the human transmission may occur through camel 
milk, and medicinal use of camel urine 8,9 three diseases 
have similar but not identical, clinical manifestations, span-
ning the entire range from mild feels like symptoms to severe 
pneumonia and acute respiratory distress syndrome.

High numbers of asymptomatic or minimally symptomatic 
infections probably occurred during the SARS epidemic, 
also a meta-analysis shows that overall seroprevalence rates 
are 0.1% for the general population and 0.23% for healthcare 
workers10

Lab Findings
Laboratory findings are nonspecific but usually include leu-
kocytosis with lymphopenia, mainly increased liver symp-
toms, enzymes, muscle enzymes, myoglobin, lactate dehy-
drogenase and increase in acute phase reactants. Increased 
procalcitonin, severe lymphopenia, and elevated D-dimers 
were features that correlated with more severe disease. In 
severe cases, the disease may progress to respiratory, circu-
latory, and renal failure, and ultimately death due to multi-
organ failure 11.

Pathological Findings
The few reports documenting the findings of COVID-19 
show that the pathology is dominated by pulmonary findings, 
including pulmonary edema and prominent proteinaceous 
exudates, vascular congestion, and intra-alveolar fibrinoid 
material and various degrees of organization (fibroblastic 
plugs) corresponding to acute pulmonary injury patterns. In 
addition, there may be reactive type-II pneumocyte hyper-
plasia, and atypical enlarged pneumocytes with large nuclei, 
amphophilic granular cytoplasm, but no definite intranuclear 
or cytoplasmic viral inclusions were identified.1,12 The in-
flammatory infiltrate is predominantly lymphocytic without 
significant neutrophil participation13. Immunohistochemistry 
for the Rp3 NP protein of SARS–CoV-2 showed staining of 
alveolar epithelial cells, including the damaged, desqua-
mated cells present within alveolar spaces,14 but viral pro-
tein expression was only minimal in endothelial cells. This 
finding is similar to that seen in MERS, where immunohis-
tochemistry with 4 antibodies against MERS-CoV showed 
the presence of the virus scattered in cytokeratin-staining 
pneumocytes and syncytial cells, but not in CD68-positive 
macrophages.15

Clinical Specimens: Novel Coronavirus
All testing for SARS-CoV-2 should be conducted in consul-
tation with a health care provider, specimens should be col-
lected as soon as possible once a decision has been made to 
pursue testing, regardless of the time of symptom onset16. 
For initial diagnostic testing of SARS-CoV-2 CDC recom-
mendations collecting and testing an upper r specimen17. 
The subs collected should be placed immediately into sterile 
transport tubes containing 2-3 mL of either viral transport 
medium (VTM), Amies transport medium, or sterile saline, 
unless using a test designed to analyze a specimen directly, 
such as the same point of case tests. If VTM is not available, 
see the standard operating procedure for public health labs 
to create a viral transport medium in accordance with CDC’s 
protocol. The new specimen and the non-bacteriostatic sa-
line used to collect the specimen tube should be placed into 
a sterile transport tube 18.

For patients who develop a productive cough, sputum should 
be collected and tested for SARS CoV-2. The induction of 
sputum is not recommended, when under certain clinical cir-
cumstances a lower respiratory tract aspirate or BAL sam-
ple should be collected and tested as lower respiratory tract 
specimen 19. The severity of disease greatly affected the cel-
lular composition of BAL-samples, where the mild disease 
was associated with higher proportions of natural killer (NK) 
and CD8 T cells but lower levels of macrophage recruitment 
than severe disease. In addition to detecting more T-cells in 
BALF from patients with mild-disease, researchers also de-
tected increased clonal expansion in mild disease compared 
to severe-disease. Further CD8 T-cells detected expressed 
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high transcriptomic levels of cytotoxic molecules, suggest-
ing a crucial role of cytotoxic T cells in immunity and clear-
ance of SARS-CoV2 

In summary, this is the first reported study on the cellular 
atlas of lung broncho-alveolar immune microenvironment in 
COVID-19 patients. Results presented by Liao et al., “un-
veiled potential immune mechanisms underlying disease 
progression and protection in COVID-19 patients.”20. How-
ever, BAL and sputum indications are aerosol-generating 
procedures that should be performed only with careful con-
sideration of the risk to staff aerosol generation. Endotrache-
al aspirates appear to carry a lower risk of aerosolization than 
BAL and are thought by some experts to have comparable 
sensitivity and specificity to BAL specimens 20,21.

SARS CoV-2 and the Cytology Laboratory
Our response to the COVID-19 pandemic can be regarded 
at the society level, hospital level, laboratory level, and in-
dividual level. At the society level, local, state, and federal 
governments have instituted travel bans, and either govern-
ments or various organizations have introduced restrictions 
or cancelled larger gatherings, including sports events and 
cultural events (music, theater, cinema), and even political 
rallies. These measures are meant mostly as a mitigation 
strategy, to limit transmission, and to prevent the fast spread 
of the virus, and “level the infection curve” to prevent over-
whelming the healthcare system.

At the level of hospitals and other health care institutions, 
decisions are made to prioritize the essential healthcare 
workers and reduce elective outpatient visits and inpatient 
admissions for elective interventions or operations. These 
measures are meant both to decrease the risk of infection to 
patients with routine annual and preventive health visits and 
elective procedures, and to increase the available capacity of 
the hospitals in case of a large surge of infections22.

The above-mentioned hospital measures to limit activities 
that can be safely23 postponed will undoubtedly affect the 
cytology laboratory, which will receive fewer specimens. 
This gives the cytology laboratory an opportunity to re-
evaluate their staffing needs and perhaps change the work-
flow. Measures may include working in shifts, and stag-
gered meal breaks, to avoid contact between people, and 
having only the strictly necessary personnel in the labora-
tory. Clearly, any person having respiratory symptoms that 
could be caused by COVID-19 should not come to work 
and should instead consult their physician or healthcare 
professional24.

Emergency plans and contingency plans should be made 
for the possibility that a large proportion of the laboratory 
personnel has either fallen ill or is under quarantine. Com-
municating any changes or delays in service to the clinical 
service providers and departments is particularly important, 

to avoid overwhelming the laboratory with inquiries about 
test results.

The role of the cytology laboratory in a patient with known 
COVID-19 is limited. In analogy to the role of the cytology 
laboratory in SARS, it is mainly to rule out superimposed 
pulmonary infections in sputum and other respiratory speci-
mens. The cytologic features seen in sputa are nonspecific 
and reflect the underlying acute pulmonary injury pattern. 
They consist of the presence of an increased number of mac-
rophages, forming loose macrophage aggregates. The mac-
rophages may also show cytoplasmic changes, including the 
presence of foamy cytoplasm or larger cytoplasmic vacuoles 
or nuclear changes, including multi-nucleation and ground 
glass appearance of nuclei, because bronchoalveolar lav-
age (BAL) fluid is sometimes obtained for viral identifica-
tion25,26,27.

Laboratory Measures
Given the extraordinarily fast spread of the disease and 
the pace of change in the information about it and guide-
lines on how to deal with various aspects of fighting it, one 
can only give general suggestions for the cytology labora-
tory’s response as mentioned below. The recommendations 
are similar to those given for general and histopathology 
laboratories,28–30but also include the situations in which cy-
tology laboratory personnel is involved either in the care of 
patients potentially infected with SARS-CoV-2 during FNA 
procedures or rapid-onsite evaluation of aspiration or core 
biopsies31,32 or in the preparation of fresh specimens from 
such patients, the measures are review your procedures and 
reduce or eliminate steps that could result in aerosol forma-
tion or creation of droplets, review the indications for rapid 
onside evaluations (ROSE), and reassess their need after dis-
cussions with the provides requesting these services, to elim-
inate unnecessary exposure, establish a chain of command, 
emergency plan, and contingency plan, reassess the situation 
weekly or biweekly and make any changes necessary, im-
plement measures to reduce crowding: review staffing and 
realign staffing needs with the workload; consider working 
in shifts to reduce overlap, Follow CDC/WHO guidelines 
for routine specimen processing in accordance to biosafety 
level 2 guidelines, Process all specimens that have steps 
that could result in aerosols or droplets (including making 
smears, staining them and air-drying or heat fixing them), in 
a class II biosafety cabinet (BSC)33, Follow any additional or 
updated CDC guidelines, Keep informed about the latest de-
velopments regarding the COVID-19 pandemic and inform 
the staff about any new scientific knowledge; dispel miscon-
ceptions, Keep informed about the newest hospital policies 
and procedures and inform the staff of any changes, Keep 
open communication channels with colleagues and staff and 
provide a virtual community through daily “fireside chats”, 
including people working from home. The patients visiting 



Int J Cur Res Rev | Vol 12 • Issue 21 • November 2020

Priyaa et al.: The COVID-19 pandemic-implications for the cytology laboratory

S-109

dental clinics may have systemic medical conditions and 
are on medication or without medication34, this should be 
checked properly and the reports can be sent through mail 35 
to avoid pandemic. The hematological reports were impor-
tant to general populations.36,37 Do’s and don’t cause unnec-
essary concerns or panic, but be frank about the risks. Don’t 
disseminate or endorse rumors or information not coming 
from a reputable source (CDC, FDA, WHO, peer-reviewed 
publication).

Special Precautions
Special precautions should be taken in handling specimens 
for which the preparation involves steps that can lead to aero-
sol formation. All technical procedures should be performed 
in a way that minimizes the generation of aerosols and drop-
lets. Preparatory steps that may generate aerosols or drop-
lets include expelling aspirates from the needle or syringe; 
smearing the aspirated material; and potentially, air-drying 
or heat drying the smears,38 in which pathologists, trainees, 
or cytotechnologists may be involved during rapid on-site 
evaluation (ROSE). Air-drying or heat drying of smears is 
best performed under Class II Biosafety Cabinets (BSC) 
39,40Agitating the smears by hand or using hand-held fans to 
speed up the drying of smears should be avoided. ROSE is 
an important measure to ensure the adequacy of specimens. 
However, during an epidemic of a virus with respiratory-
transmission, like SARS-CoV-2, clinical judgment should 
be used to determine whether ROSE is absolutely necessary 
for the success of the biopsy procedure41.

If ROSE is performed, it should be performed with appropri-
ate personal protective equipment (PPE) including gloves, 
laboratory coat/gown, and goggles or face shields for eye 
protection and respiratory protection using a properly fit-
tested filter respirator (N-95 or higher level) or a powered 
air-purifying respirator42. The anticipated shortage of face 
masks and filter respirators43. General safe lab procedures 
should be followed, hand washing techniques should be fol-
lowed which is as recommended by WHO and CDC 44.

The virus is inactivated by formalin and gamma irradiation. 
Therefore, according to the Centers for Disease Control and 
Prevention (CDC) guidelines,45cytology laboratory activi-
ties, such as the pathologic examination and processing of 
formalin-fixed or otherwise inactivated tissues (cell block 
preparations), and the routine staining and microscopic anal-
ysis of fixed smears are assigned biosafety level 2. This is 
the typical biosafety level of all pathology laboratories and is 
assigned when working with agents associated with human 
diseases that pose a moderate health hazard or when work-
ing with any human-derived sample46, including blood, body 
fluids, or tissue, in which the presence of an infectious agent 
is unknown47. Most cytology specimens are fixed in either 
formalin or alcohol solutions with over 70% alcohol, which 
is considered effective to destroy this virus. It is not known 

whether fixatives using much weaker alcohol solutions, 
such as PreservCyt and CytoLyt are adequately inactivat-
ing the virus. Therefore additional precautions48, like the use 
of gloves, maybe indicated while handling and interpreting 
cytologic preparations processed with these fixatives. Some 
pathologists may prefer using gloves for all their slides, since 
glass slides are touched by multiple hands until they reach 
the pathologist’s desk, and cannot be easily decontaminat-
ed49. Although dipping the slides in 95% alcohol (or similar) 
for a couple of minutes would inactivate the virus, it would 
also erase the marks (“dots”) on the slides. Other surface 
disinfectants, especially ones with short contact times, as 
mentioned later in this paper, can be tried to determine the 
practicality of their use on cytology slides.

CONCLUSION

As prevention is better than cure, several frameworks and 
rules are formulated by the WHO, CDC and the government 
should be followed efficiently in all the cytology laboratories. 
This prevents the spread of infection among the lab techni-
cians and other health care workers who are involved in the 
frontline screening protocols of the disease. In this COVID 
pandemic, it is thus imperative to frame guidelines in a cy-
tology laboratory to limit patients’ visits, appointments in 
hospital, prioritize the preliminary screening protocols and 
frame the emergency plans towards hospitalization. 
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