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INTRODUCTION

The new coronavirus SARS-CoV-2 (2015-NcoV) belongs to a family of virus that
cause infections in human and animals, including mammals and birds. It is
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believed to have zoondctic origins, suggesting it emerged from a bat-borne virus. Coronavirus virions are spheres approximately 100-160
nanometres in diameter, with viral envelope. They are positive-sense single-stranded RNA (+ssRNA) virus, with a single linear RNA
segment of approximately 26 — 32 kilobases in length. The infectious disease caused by this virus is called COVID-19 and its common
symptoms include fever, cough, and shorthess of breath that may progress to viral pneumonia. The time from exposure to onset of
symptoms is typically around 5 or 6 days but may range from 1 to 14 days. The time from onset of symptoms to full recovery is around 2
weeks in the case of mild infections and may reach 4-6 weeks in more severe cases. It is primarily spread during close contact with
infected patients and their secretions, by contaminated surfaces and by small droplets (with a diameter greater than 5 pm) produced when
people cough, sneeze or talk. There is no evidence about vertical transmission, although current data suggest virus absence in amnictic
fluid, umbilical cord and breast milk. This document provides a summary of the key aspects to be considered by the clinical laboratory
such as diagnosis, main alterations in laboratory tests, most representative mortality predictors, transportation of biological samples and

safety procedures recommended in the laboratory.
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Clinical picture compatible with
Acute Respiratory Failure

Clinical picture of
Acute Respiratory Failure
in an inpatient or a patient with

@ hospital admission criteria
A

Clinical picture of Acute Respiratory Failure
of any degree of severity that belongs to one of the
following groups:

. Health or social — health staff

. Other essential services

Ministerio de Sanidad, Consumo y Bienestar Social. Documentos técnicos
para profesionales. Coronavirus / Zhou et al. Lancet 2020 Mar 11
28395(10229:1054-1062/ Huang et al. Lancet. 2020 Feb 15;395(10223):497—
506 /Guanetal N Engl JMed. 2020 Feb 28

Related symptoms

Fever: 77-98%

Dry cough: 46-82%
Dyspnea: 3-31%
Fatigue: 11-52%

Expectoration: 27-34%
Myalgia: 11-44%
Headache: 7-14%
Diarrhea: 2 -10%

Anosmia/ dysgeusia: described

References: WHO. Repart of the WHO-China Joint Migsion on Coronavirus Disease 2019 (COVID-19) 2020

Evolution of the disease

l Contagious
C

https:/fchicinacademia.com/

.
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Subdlinic infection, Acute Respiratory Failure,
Crackling breath sounds, Mild pneumonia symptoms symptoms
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DIAGNOSIS
rRT-PCR

The standard method of testing COVID-
18 is based on detection of unique RNA
viral sequences through amplification of
genetic material by rRT-PCR (real time
reverse-transcription polymerase chain
reaction). In order to achieve a
complete diagnosis, two PCR reactions
must be performed (screening and
confirmation in an alternative gene).

Diagnostic
Performance

Viral Load

Bronchoalveolar lavage
fluid 93%

Sputum 72%

Nasal swabs 63%

4 Contagion

Amplification targets:
ORF 1a | ORF 1b | RdRp | E | N

H
255202

o 5000 10000 15000 20000 25000 30000 pb
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ORF 1b orm1 ol orms
orrn
RaR
ORF 12 ik s
u o
E
Corman etal, Euro Surveill. 2020 Jan 1,25(3). e

Redesigned from: The COMD-19 Pandemic: & summary. https://thepathologist.com

Ministerio de Sanidad, Consumo v Bienestar Social. Documentos técnicos para profesionales. Coronavins

Reference

Symptoms a
””””””””””””””” 1 Limite of blank rRT-PCR speCImens

1 3,6-3,9 copies x reaction {WHG)
77777777777777777777777 1 s 1-32 copies/pl (CDC) Uppertra(:t

I | Nasopharyngeal and

! | Diagnostic oropharyngeal swabs in

! | window ambulatory patients.

i ‘ Lower tract

> ; Lower respiratory

Fibrobronchoscope

specimens (sputum andfor

brush biopsy 46% -10 r 0 5 0 15 H » endotracheal

Pharyngeal swabs 32% 3

Fec;.ys' %9% g Days fram symptem onset aspirate or bronchoalveolar
Blood: 1% False Negative False Negative lavage) in patients with

Urine: 0%
Wang et al. JAMA, 2020 Mar 11

recommended for rapid tests.

A sensitivity and specificity greater than 70% is highly

severe respiratory disease
Reference: Lippi et al. Clin Chem Lab Med. 2020 Mar 15;0(0)

Immunochromatography

Rapid Test: IgM/lgG Antibodies

Rapid Test: Viral Antigens | Reference specimen: Serum, Plasma or Blood
Reference specimen
Nasopharyngeal swabs or Deep sputum \ IgM (5-7 days from symptom onset) and 1gG {14 days

Viral protein antigen detection.
Useful for initial screening

from symptom onset} detection
ii Useful for Assessment of immune status

Not recommended for initial screening due to the

Lower diagnostic performance than rRT-PCR e window period (time from infection to antibodies

Reference: COVID-19 g2 Rapid diagnostic test. Biopanda Reagent
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Recovery Probable Clinical Significance
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1
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i
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Frequent altered tests

Leucocytes

Neutrophiles

Clinical

Significance

(Additional) bacterial
infection

Decreased
Lymphocytes immunological
response
Hemoglohin Anemia
Consumption by
Platelets disseminated
coagulation
Prothrombin time Coagulation

activation and/or
disseminated

COVID-19 Stages

Severity of illness

Stage |
Early Infection

Viral Response Phase

Stagell
Pulmenary Phase

A [1]:]

Clinical
Symptoms

Laboratory

Mild constitutional
symptoms, anosmia,
Fever > 38 C, dry
cough, diarrhea

Lymphopenia,
Increased D-Dimer
and LDH (mild)

Time course

Shortness of breath
Abnormal Chest X -
Ray

Hypoxia
{PaD2FO2 <=300
mmHg), Increased
D-Dimer, LDH, AST

and ALT

Reference: Siddigi et al Jhealun 2020 Mar 12
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Stage Il
Hyperinflammation
Phase

Host Inflammatory
Response Phase

ARDS, SIRS, Shock, Cardiac
Failure

Elevated inflammatory
markers (CRP, LDH, IL6, D-
Dimer, Ferritin}
Troponin, NT-proBNP
elevation

D - Dimer Elevation

Mortality Predictors

Lymphopenia

D — Dimer coagulopathy
Albumin
Aspartate
aminotransferase

Liver failure
Alanine
aminotransferase
Total Bilirubin
Creatinine Kidney damage
Lactate Lung damage/
dehydrogenase multiorganic damage
Erythrocyte
sedimentation Inflammation
rate
Troponin Heart damage
C — Reactive Viral infection / Viral
Protein sepsis

Procalcitonin

(Additional) bacterial
infection

Ferritin

Severe inflammation

Cytokines
(Interleukin 6)

CRPOCCLCPLLLLLBOO G BGOC

Cytokine Storm
Syndrome (CSS)

A It is recommended starting treatment with Tocilizumab

if IL-6 values are higher than 40 pg/mL

48
2

36
30
24
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12

6

D —Dimer (ug/mL)

24—

IL6 (pgémL)

4

7 10 13 16

Days from illness onset

IL6 Elevation

T T T
10 13 16
Days fromiliness onset
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3504
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Reference: Zhou et al. Lancet 2020; 395: 1054-62

ARDS Evaluation

{acute respiratory distress syndrome)

PaQ, / Fi0, <= 300
Sat0,/ Fi0, <= 315

Pneumonia Evaluation
Mild: SatO, > 90%
Severe: SatO, < 90%

T T T T T T
10 13 16 19 22 5
Days frarm [Iness onset
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BIOSAFETY

Clinical Laboratory: Routine Samples
Biochemistry, Hematclogy, Immunology, Microbiology and Anatomical Pathology

Personnel handling routine clinical samples (biochemistry, hematology, urine, serclogy)
of diagnosed patients or under suspicion of SARS-CoV-2 infection, must follow biosafety

standard guidelines and general recommendations established for Biosafety Level 2
(BSL-2) laboratories. All the details concerning these guidelines can be consulted online

in World Health Organization (WHQO) Laboratory Bicsafety Manual.
hitps:/Awvww who.int/csr/fesource s/publications/biosafety/Biosafety 7 pdf

COVID-19 | Perspective from the Clinical Laboratory

Pineda Tenor D, Rodriguez Borja E, Gascon Luna F, Pacheco Delgado M, Lorenzo Lozano MC, Prada de Medio E,
Bandrés Moya F, Camara Hernandez V, Marcos de la Iglesia V, Garcia-Alcald Hernandez M, Prieto Menchero S.

44

Ministerio de Sanidad, Consumo y Bienestar Social. Documentos técnicos para
profesionales. Coronavirus / Manual de bioseguridad en el laboratorio. OMS

Protection gown

b Safety splash googles (if there is a risk of splashing)

Standard Individual Protection Equipment (IPE)
Disposable gloves

“ Mask (if there is a risk of aerosols or direct contact with patients/people)

Biological Safety Cabinet (BSC) Class Il

Any sample likely to produce aerosols containing small droplets (vortex, sample
sonication in a open tube). Appropriate sealable centrifuge rotors and sealable buckets
must be employed. Rotors will be loaded and unloaded inside the biological safety

cabinet.
Samples dilution and aliguoting

Inactivation of samples

Inoculation of bacterian or mycological culture media

Preparation and chemical or thermal fixation of smear tests

TRANSPORTATION OF BIOLOGICAL SPECIMENS

Categorization

Biological specimens from infected patients or under suspicion of infection by SARS-

CoV-2 will be classified as infectious substances category B

Specimen Packing

Infectious substances subclassified as Category B (UN 3373) and packaged in

accordance with Packing Instruction P650 may be considered safe and compliant

for all modes of transportation:

Following sample processing, all
work surfaces and equipment will
be decontaminated using the usual

disinfectants

Aerasol Half — Life 2, 7h

Plastic

Stainless

48h
Steel

Ca rdbcard

ET Copper

Viahility and infectivity on various
surfaces (hours)

Doralemen et al. N Engl JMed. 2020 Mar 17

_. Primary ieceptacle
(eakproof ar sitproof)

Watsrproct
cap ‘ Rach-type nclder
~ (stytofoam sponge)
Absorbent
packaging Htomized st
materal of conters
. (specien ecod)
o
Sacondary 5| Rigidouer
pecaging ackagin
(leakgreof or N P peckaani
sitpreo) e . Proper shipping
name
) = UN humber
TofFrom labels

Robust and leak proof Basic triple packaging. The primary receptacle capacity
won't be more than 1 liter. Total packaging won't exceed 4 liters or kilos. Dry ice

won’t be considered in the total
weight.

The triple packaging system must
comprise three layers:

1. Impermeable primary receptacle
2. Impermeable second layer
3. Rigid third layer

Dry ice or ice must be contained
only on the primary receptacle.

All the simple related information
must be placed between the
second and the third layer.

Reference: Ministerio de Sanidad, Consumo y
Bienestar Social. Documentos técnicos para
profesionales. Coronavirus

Specimens

Respiratory specimens

Virus Transport
Medium

Transport conditions:
Biological specimen Category B

Nasopharyngeal and cropharyngeal

Refrigerated (4 2C)in 24— 48

swabs Ves hours

Nasopharyngeal lavage/aspirate No Refrigerated {4 2C) in 24 hours

Bronchoalveolar lavage No Refrigerated {42 C) in 24 hours

Endotracheal aspirate No Refrigerated {4 2C) in 24 hours

Sputum No Refrigerated {4 2C) in 24 hours
Other samples

Serum {2 samples in acute phase and R

conva\e(scencg, 14-30 days F:especti\/e\y) No Refrigerated {4 °C)

Lung biopsy/necropsy No Refrigerated {4 2C) in 24 hours

Total blood No Refrigerated {4 2C)

Urine No Refrigerated {4 2C)

Feces No Refrigerated {4 2C)
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