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Ce nu este cunoscut, deocamdata, la subiectul abordat

0 expunere clara a celor mai reprezentative modificari de
laborator constatate la pacientii cu infectia COVID-19, actual-
mente, lipseste.

Ipoteza de cercetare

Datele disponibile In prezent sugereaza ca la pacientii cu
COVID-19 se apreciaza modificdri semnificative ale parame-
trilor de laborator; iar unii dintre acestia pot fi, de asemenea,
considerati predictori importanti ai evolutiei clinice grave.

Noutatea adusa literaturii stiintifice din domeniu

Utilizand rRT-PCR ca standard de aur, aproape 70% dintre
pacienti ar putea fi clasificati drept COVID-19 pozitivi sau ne-
gativi in baza parametrilor lor hematologici. Au fost apreciati
o serie de parametri hematologici care pot prezice si evolutia
catre forme grave sau critice de COVID-19.

Rezumat

Introducere. Pandemia globala a bolii provocate de coro-
navirusul de tip nou a fost declarata de Organizatia Mondiala
a Sanatatii (OMS) in martie 2020. Pe masura ce populatia glo-
bala continua sa opuna rezistenta pandemiei bolii provocate
de noul coronavirus (COVID-19), metodele de testare si algo-
ritmii pentru utilizarea lor in evaluarea COVID-19 evolueaza
rapid. Caracteristicile clinice ale COVID-19 au fost definite pe
larg, Insa o descriere a celor mai reprezentative modificari de
laborator apreciate la pacientii cu infectie cu COVID-19 lipsesc
in continuare. Scopul acestui articol este de a oferi o analiza de
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What is not known yet, about the topic

An outline of the most representative laboratory abnor-
malities found in patients with COVID-2019 infection is still
lacking to the best of our knowledge.

Research hypothesis

The currently available data suggests that many laborato-
ry parameters are deranged in patients with COVID-19, and
some of these may also be considered significant predictors
of adverse clinical outcomes.

Article’s added novelty on this scientific topic

Using rRT-PCR as the gold standard, almost 70% of the pa-
tients could be classified as COVID-19 positive or negative on
the basis of their hematological parameters. A number of he-
matological parameters were also found to predict progres-
sion toward severe or critical forms of COVID-19.

Abstract

Introduction. The global pandemic of new coronavi-
rus disease was declared by the World Health Organization
(WHO) in March 2020. As the world continues to cope with the
2019 novel coronavirus disease (COVID-19) pandemic, test-
ing methods and algorithms for their use in the assessment
of COVID-19 are rapidly evolving. The clinical characteristic of
COVID-19 have been broadly defined, an outline of the most
representative laboratory abnormalities found in patients
with COVID-2019 infection is still lacking to the best of our
knowledge. The aim of this article is to provide a brief over-



ansamblu asupra practicilor actuale si a strategiilor potentiale
in diagnosticarea celor mai frecvente modificari ale parametri-
lor de laborator intalnite la pacientii cu infectia COVID-2019.

Material si metode. S-a efectuat o cautare electronica in
baza de date Medline (PubMed Interface), Scopus si Web of Sci-
ence, utilizand cuvintele cheie ,SARS-CoV-2" ,2019-nCoV” sau
»COVID-19” fara restrictii de data sau limba. Titlul, rezumatul
si textul complet (cand a fost disponibil) al tuturor articolelor
identificate, In conformitate cu aceste criterii de cautare, au
fost analizate, iar cele care descriu diagnosticul si modificari-
le semnificative de laborator la pacientii cu infectie severa cu
COVID-19 au fost in cele din urma selectate. Referintele docu-
mentelor identificate au fost, de asemenea, verificate pentru
detectarea studiilor suplimentare.

Concluzii. Depistarea ARN-ului SARS-CoV-2 prin reactia
de polimerizare in lant, cu detectie in timp real (rRT-PCR) este
utilizata pentru a confirma diagnosticul clinic al COVID-19 de
catre laboratoarele de diagnostic molecular. Utilizand rRT-PCR
ca standard de aur, aproape 70% dintre pacienti ar putea fi
clasificati ca COVID-19 pozitivi sau negativi pe baza parame-
trilor hematologici. Astfel, un simplu test de sange ar putea
contribui la identificarea testelor rRT-PCR fals-pozitive /nega-
tive, dar ar putea fi utilizat si in tarile in curs de dezvoltare si
in acele tari care sufera de o deficienta de reactivi rRT-PCR si/
sau de laboratoare specializate, ca o alternativa ieftina si dis-
ponibilad pentru identificarea potentialilor pacienti COVID-19.

Cuvinte cheie: COVID-19, diagnostic, test de amplificare a
acizilor nucleici, markeri de laborator.

Introducere

Pandemia globala a bolii provocate de coronavirusul de tip
nou 2019 (COVID-19) cauzata de coronavirusul sindromului
respirator acut sever 2 (SARS-CoV-2), a fost declarata de Or-
ganizatia Mondiald a Sanatatii (OMS) 1n martie 2020 [1]. Pe
masura ce populatia globala continua sa opuna rezistenta pan-
demiei bolii provocate de noul coronavirus (COVID-19), meto-
dele de testare si algoritmii pentru utilizarea lor in evaluarea
COVID-19 evolueaza rapid [2, 3]. Caracteristicile clinice ale
COVID-19 au fost definite pe larg [4], insa o descriere a celor
mai reprezentative modificari de laborator apreciate la paci-
entii cu infectie cu COVID-19 lipsesc in continuare.

Pe masura ce populatia lumii continua sa faca fata pande-
miei bolii provocate de noul coronavirus (COVID-19), metode-
le de testare si algoritmii de utilizare a acestora in evaluarea
COVID-19 evolueaza rapid. Aceasta analiza a surselor din lite-
rature de specialitate se va referi in mod special la metodele
si algoritmii de testare pentru evaluarea COVID-19 care sunt
in prezent in uz sau care vor fi disponibile pentru utilizare in
viitorul apropiat.

SARS-CoV-2 este un virus ARN monocatenar care apartine
genului coronavirus f, ale carui proteine structurale includ
proteine S, proteine N, proteine M si proteine E. Mecanismul de
infectare are similitudini cu SARS-CoV [5, 6]. Prin legarea la re-
ceptorul enzimei de conversie a angiotensinei 2 pe membrana
externa, virusul fuzioneaza treptat in celula gazda, provocand
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view of current practice and potential strategies in diagnosing
and the most frequent laboratory abnormalities encountered
in patients with COVID-2019 infection.

Material and methods. Medline (PubMed interface), Sco-
pus and Web of Science, were systematically searched using
terms including “SARS-Cov-2” or “2019-nCoV”or “COVID-19”
without date or language restrictions. The title, abstract and
full text (when available) of all articles identified according
to these search criteria were scrutinized by the authors, and
those describing diagnosing and significant laboratory ab-
normalities in patients with severe COVID-19 infection were
finally selected. The references of identified documents were
also crosschecked for detecting additional studies.

Conclusions. The detection of SARS-CoV-2 RNA by real-
time reverse transcription-polymerase chain reaction (rRT-
PCR) is used to confirm the clinical diagnosis of COVID-19 by
molecular diagnostic laboratories. Using rRT-PCR as the gold
standard, almost 70% of the patients could be classified as CO-
VID-19 positive or negative on the basis of their hematological
parameters. Thus, a simple blood test might help in identifying
false-positive /negative rRT-PCR tests but also might be used in
developing countries and in those countries suffering from a
shortage of rRT-PCR reagents and/or specialized laboratories
as an inexpensive and available alternative to identify potential
COVID-19 patients.

Key words: COVID-19, diagnosis, nuclear acid test, labora-
tory markers.

Introduction

The global pandemic of coronavirus disease 2019 (CO-
VID-19) caused by severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) was declared by the World Health Or-
ganization (WHO) in March 2020 [1]. As the world continues
to cope with the 2019 novel coronavirus disease (COVID-19)
pandemic, testing methods and algorithms for their use in the
assessment of COVID-19 are rapidly evolving [2, 3]. The clini-
cal characteristic of COVID-19 have been broadly defined [4],
an outline of the most representative laboratory abnormali-
ties found in patients with COVID-2019 infection is still lack-
ing to the best of our knowledge.

As the world continues to cope with the 2019 novel coro-
navirus disease (COVID-19) pandemic, testing methods and
algorithms for their use in the assessment of COVID-19 are
rapidly evolving. This update will specifically address those
testing methods and algorithms for the assessment of COV-
ID-19 that are currently in use or will be available for use in
the near future.

SARS-CoV-2 is a single-stranded RNA virus that belongs to
the coronavirus 8 genus, structural proteins of which include
S proteins, N proteins, M proteins, and E proteins. Its infecting
procedure shares a great similarity with SARS-CoV [5, 6]. By
binding to the angiotensin-converting enzyme 2 receptor on
the outside membrane, the virus gradually fuses into the host
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leziuni majore. Acest nou coronavirus este transmis in princi-
pal prin aerosoli, prin picaturile respiratorii generate in timpul
tusei si stranutului de citre pacientii simptomatici [7]. In acest
caz, se impune o atentie deosebita, deoarece pacientii asimpto-
matici aflati in perioada de incubatie pot contribui, de aseme-
nea, la transmiterea infectiei. In plus, perioada medie de incu-
batie este de 6,4 zile, variind de la 2,1 zile la 11,1 zile. Aceasta
perioada lunga poate provoca impedimente in a face fata aces-
tei pandemii raspandite pe scard larga [8]. Lipsa restrictiilor
in transportul international a dus la cresterea numarului de
infectii suspectate si confirmate la nivel mondial. Metodele de
screening si diagnosticare precise, rapide si convenabile sunt
de importanta majora pentru limitarea raspandirii infectiei.

Medicina de laborator joaca un rol esential in detectarea
precoce, diagnosticarea si managementul multor boli [3, 9,
10]. COVID-19 nu face exceptie din aceasta regula, reactia de
polimerizare in lant cu detectie in timp real (rRT-PCR) permite
identificarea directa a virusului, in timp ce detectarea anticor-
pilor anti-COVID-19, prin intermediul testelor imunologice re-
alizate automatizat, este baza supravegherii serologice [2, 11].

Rolul diagnosticului de laborator se extinde cu mult peste
diagnosticul etiologic si supravegherea epidemiologic3, teste-
le de diagnostic in vitro sunt utilizate 1n mod uzual pentru eva-
luarea gravitatii bolii, definirea prognosticului, monitorizarea
evolutiei bolii, ghidarea tratamentului si monitorizarea efici-
entei terapiei aplicate [12, 13].

Material si metode

S-a efectuat o cautare electronica in bazele de date Medli-
ne (PubMed Interface), Scopus si Web of Science, utilizand cu-
vintele cheie ,,SARSS-CoVS-2",,2019-nCoV”sau ,,COVID-19” fara
restrictii de datd sau limba. Titlul, rezumatul si textul complet
(cand a fost disponibil) al tuturor articolelor identificate in
conformitate cu aceste criterii de cautare au fost analizate, iar
cele care au descris diagnosticul si modificarile semnificative
de laborator la pacientii cu infectie severa cu COVID-19 au fost
in cele din urma selectate. Referintele documentelor identifi-
cate au fost, de asemenea, verificate pentru detectarea studii-
lor suplimentare.

Rezultate

Recomandadri privind strategia de testare in laborator
pentru COVID-19

Orientdri intermediare, 21 martie 2020 (OMS) [14]

OMS a publicat ghiduri referitor la testare in laborator
pentru COVID-19 in cazuri umane suspectate. Recunoscand ca
raspandirea globala a COVID-19 a crescut dramatic numarul
de cazuri suspecte si zone geografice in care testele de labora-
tor trebuiau implementate, intensificarea procesului de testa-
rea moleculara a COVID-19, a contribuit la instalarea carentei
de reagenti pentru testarea moleculara la nivel global a CO-
VID-19. in afari de problemele cauzate de reducerea ofertei de
reagenti, In multe regiuni, in special in tarile cu venituri mici si
medii exista limitari semnificative ale capacitatii de absorbtie
a acestora.
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cell, causing great damage to its original function. This novel
coronavirus is mainly transmitted by aerosol like respiratory
droplets generated during coughing and sneezing by symp-
tomatic patients [7]. Caution is due here since asymptomatic
patients in incubation period can also help its transmission.
Besides, the median incubation period is 6.4 days, ranging
from 2.1 days to 11.1 days. This long period can cause great
trouble in containing this widely-spread pandemic [8]. Failing
in restraining international transportation resulted in a surge
in the number of suspected and confirmed infections globally.
To slow down its spread and eventually contain it, accurate,
rapid and convenient screening and diagnostic methods are of
great significance.

It was previously highlighted that laboratory medicine
plays an essential role in the early detection, diagnosis and
management of many diseases [3, 9, 10]. COVID-19 makes no
exception to this rule, whereby real-time reverse-transcrip-
tion polymerase chain reaction (rRT-PCR) enables direct virus
identification, whilst detection of anti-COVID-19 antibodies by
means of fully-automated immunoassays is the mainstay of se-
rological surveillance [2, 11].

The role of laboratory diagnostics extends far beyond etio-
logical diagnosis and epidemiologic surveillance, whereby in
vitro diagnostic tests are commonly used for assessing disease
severity, for defining the prognosis, for following-up patients,
for guiding treatment and for their therapeutic monitoring
[12,13].

Material and methods

An electronic search was performed in Medline (PubMed in-
terface), Scopus and Web of Science, using the keywords “SARS-
Cov-2” or “2019-nCoV”or “COVID-19” without date or language
restrictions. The title, abstract and full text (when available) of
all articles identified according to these search criteria were
scrutinized by the authors, and those describing diagnosing
and significant laboratory abnormalities in patients with se-
vere COVID-19 infection were finally selected. The references
of identified documents were also crosschecked for detecting
additional studies.

Results

Laboratory testing strategy recommendations for
COVID-19

Interim guidance 21 March 2020 (WHO) [14]

WHO has published laboratory testing guidance for
COVID-19 in suspected human cases. Recognizing that the
global spread of COVID-19 has dramatically increased the
number of suspected cases and the geographic area where
laboratory testing needed to be implemented, intensified
COVID-19 molecular testing has led to shortages of molecular
testing reagents globally for COVID-19 and for other molecular
diagnostics. Beyond supply issues, there are significant limi-
tations of absorption capacity in many regions, especially in
low- and middle-income countries.

As part of the Strategic Preparedness and Response Plan,



In cadrul Planului Strategic de Pregitire si Rispuns, OMS
a elaborat recomandari privind strategiile de testare. Aceasta
strategie are trei elemente fundamentale:

= toate tarile trebuie sa isi creasca nivelul de pregatire,
alerta si raspuns pentru identificarea, gestionarea si in-
grijirea cazurilor noi de COVID-19. Testarea de laborator
este o parte integranta a acestei strategii;
tarile trebuie sa se pregateasca pentru a raspunde diferite-
lor scenarii de sanatate publica, recunoscand ca nu exista
o0 abordare unica pentru a gestiona cazurile si focarele de
COVID-19;
fiecare tara trebuie sa isi evalueze riscul si sa puna ra-
pid in aplicare masurile necesare la nivelul adecvat, sa
se pregdteascad pentru o crestere brusca a necesitatii de
asistenta medicala si de testare, pentru a reduce atat
transmiterea COVID-19, cat si impactul sdau economic,
social si asupra sanatatii publice.

Bunele practici de laborator care produc rezultate exacte
sunt esentiale pentru a se asigura ca testele de laborator aduc
beneficii raspunsului in materie de sanatate publica. Disponi-
bilitatea unor rezultate corecte si oportune poate fi ameninta-
td atunci cand testarea necesitd o capacitate mai mare decat
cea a sistemului, cum ar fi atunci cand:

= exista un numar mare de teste restante, care nu au fost
efectuate si nu este posibila eliberarea rezultatelor in 24
pana la 48 de ore;
cererea de aprovizionare a laboratorului cu reactivi de-
paseste oferta;
personalul laboratorului este epuizat, iar orele de lucru
trebuie reduse;

= numadrul de esantioane primite depaseste capacitatea de
stocare in conditii de siguranta, prealabila testarii;

= infectarea personalul de laborator sau incapacitatea per-
sonalului de a realiza sarcinile (de exemplu, este in ca-
rantina);

= echipamentele de laborator nu mai pot fi deservite si in-

tretinute corespunzator.

Unele dintre aceste situatii pot fi depasite printr-o evalua-
re adecvata a riscurilor In faza initiald a aparitiei unui focar si
prin solutii preventive puse in aplicare in prealabil.

in functie de intensitatea transmiterii, de numarul de ca-
zuri si de capacitatea de testare in laborator, este necesar de a
stabili prioritizarea procesului de testare in functie de obiecti-
vele sistemului de sanatate.

OMS a subliniat actiuni prioritare critice pentru pregatire
siactiuni de raspuns pentru COVID-19 si a definit patru scena-
rii de transmitere:

1) tari fara cazuri (fara cazuri);

2) tari cu unul sau mai multe cazuri, importate sau detecta-

te local (cazuri sporadice);

3) tari care se confrunta cu grupuri de cazuri legate de
timp, locatie geografica sau expunere comuna (clustere
de cazuri);

4) tarile care se confruntd cu focare mai mari sau cu o
transmisie locala sustinuta si omniprezenta (transmisia
comunitara).

Prezentul articol ofera Indrumari pentru factorii de decizie

cu privire la strategiile de testare in laboratoare pentru fiecare
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WHO developed testing strategy recommendations. The foun-
dation of this strategy is threefold:

= all countries should increase their level of preparedness,

alert, and response to identify, manage, and care for new
cases of COVID-19; laboratory testing is an integral part
of this strategy;
= countries should prepare to respond to different public
health scenarios, recognizing that there is no one-size-
fits-all approach to managing cases and outbreaks of
COVID-19;

= each country should assess its risk and rapidly imple-
ment the necessary measures at the appropriate scale
and prepare for a testing and clinical care surge to re-
duce both COVID-19 transmission and economic, public
health, and social impacts.

Good laboratory practices that produce accurate results
are key to assure that laboratory testing benefits the public
health response. The availability of timely and accurate results
can be threatened when testing demands outstrip capacity,
such as when:

= there is a backlog for testing and it is no longer possible

to turn around results within 24 to 48 hours;

= the demand for laboratory reagents exceeds the capacity
for supply;

= laboratory staff are exhausted and working hours need

to be reduced;

= the number of incoming samples exceeds the capacity

for safe pretesting storage;

= critical staff become infected or are otherwise unable to

perform their duties (e.g. being in quarantine);

= Jaboratory instruments can no longer be serviced or pro-

perly maintained.

Some of these constraints can be overcome by a proper
risk assessment in the early phase of an outbreak and preven-
tive solutions put in place in advance.

Depending on the intensity of transmission, the number
of cases and laboratory testing and surge capacity, it may be
necessary to prioritize who gets tested according to health ob-
jectives.

WHO has outlined critical priority actions for prepared-
ness, readiness, and response actions for COVID-19 and has
defined four transmission scenarios:

1) countries with no cases (no cases);

2) countries with 1 or more cases, imported or locally de-

tected (sporadic cases);

3) countries experiencing clusters of cases related in time,
geographic location, or common exposure (clusters of
cases);

4) countries experiencing larger outbreaks or sustained
and pervasive local transmission (community transmis-
sion).

This document provides guidance to policy makers and
laboratories on testing strategies for each of these four scena-
rios, including the scenario in which testing can be performed
only on a limited number of patients.

As the COVID-19 situation evolves, the outbreak character-
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din aceste patru scenarii, inclusiv, scenariul in care testarea
poate fi efectuata doar pe un numar limitat de pacienti.

Pe masura ce situatia COVID-19 evolueazd, caracteristicile
focarului, cu care se confrunta o tara, se vor schimba. Tarile ar
putea experimenta unul sau mai multe dintre aceste scenarii
la nivel sub-national si ar trebui sa isi adapteze abordarea lor
la contextul local si sa se pregateasca pentru potentiale faze
ulterioare.

Deoarece trecerea de la cazurile sporadice la transmiterea
comunitara poate fi extrem de rapida, OMS recomanda tuturor
tarilor sa se pregateasca chiar Tnainte de a fi detectat primul
caz. Pregdtirea si promptitudinea trebuie sa includa stabilirea
capacitatii de testare COVID-19 1n tara. Daca capacitatea de
testare nu este inca acesibild, este necesar de a evalua prega-
tirea pentru trimiterea probelor cazurilor suspecte la un labo-
rator de referinta OMS pentru testarea COVID-19, in timp ce se
stabileste capacitatea de testare locala. Daca testarea este dis-
ponibila la nivel national, este necesar de a planifica capacita-
tea de crestere rapida prin stabilirea capacitatii de testare des-
centralizatd in laboratoarele subnationale, sub supravegherea
laboratorului national de referinta COVID-19. Este necesar de
a calcula optiunile de angajare a serviciilor de laborator pri-
vat sau a sectorului academic. in situatia cand capacititile de
testare sunt limitate, laboratoarele tind sa fie situate in capi-
tald sau in apropierea unei capitale, ceea ce face dificil accesul
in timp util la procesul de testare pentru persoanele care lo-
cuiesc in alte parti ale tirii. in astfel de cazuri, este indispensa-
bil de a lua 1n considerare posibilitatea utilizarii laboratoare-
lor mobile sau, daca este disponibil, a sistemelor automatizate
integrate NAAT care pot fi operate in regiuni indepartate si de
personal cu o pregdtire minima.

Este necesar de a ne asigura ca personalul laboratorului
este bine instruit in biosecuritate si poseda abilitati tehnice
necesare pentru a efectua sarcinile. Este indispensabil de a
avea acces la materialele de colectare a probelor biologice,
materialele de ambalare, reactivi, consumabile si protocoale
de laborator.

Acest document se concentreaza exclusiv pe testarea mo-
leculara, deoarece aceasta este metoda actuala recomandata
pentru identificarea cazurilor infectioase. Cerintele tehnice
pentru testarea moleculara sunt incluse in: (1) testarea de la-
borator pentru COVID-19 in cazuri umane suspectate; (2) tes-
tele serologice joaca un rol important in cercetare si suprave-
ghere, dar in prezent nu sunt recomandate pentru detectarea
cazurilor si nu sunt incluse in acest document. Rolul testelor
rapide de unica folosinta pentru detectarea antigenului pentru
COVID-19 trebuie evaluat, iar actualmente nu sunt recoman-
date pentru diagnosticul clinic, pana la acumularea mai multor
dovezi privind performanta testului si utilitatea operationala.
OMS va actualiza aceast ghid pe masura ce vor fi disponibile
mai multe teste de laborator pentru diagnosticul COVID-19.

Reflectii pentru tdrile cu transmitere comunitard

In prezenta transmiterii comunitare pe zone mari ale tarii,
laboratoarele vor trebui pregatite pentru cresterea semnifi-
cativd a numarului de persoane care necesita testate pentru
COVID-19. Aceste situatii ar trebui anticipate, iar prioritizarea
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istics a country faces will change. Countries could experience
one or more of these scenarios at the sub-national level and
should adjust and tailor their approach to the local context
and prepare for potential subsequent phases.

As the transition from sporadic cases to community trans-
mission can be extremely rapid, WHO strongly advises all
countries to prepare even before the first case has been de-
tected. Preparedness and readiness should include the estab-
lishment of COVID-19 testing capacity in country. If testing
capacity is not yet available, assess preparedness for sending
specimens of suspected cases to a WHO reference laboratory
for COVID-19 testing while establishing local testing capac-
ity. If testing is available at the national level, plan for surge
capacity by establishing decentralized testing capacity in sub-
national laboratories under the supervision of the COVID-19
national reference laboratory. Options to engage private labo-
ratory services or the academic sector should be considered.
When testing facilities are limited, available facilities tend to
be located in or near a capital city, making timely access to
testing difficult for people living in other parts of the country.
Consider the possibility of mobile laboratories or, if available,
automated integrated NAAT systems that can be operated in
remote regions and by staff with minimal training.

Always ensure that staff are well trained in biosecurity and
the required technical skills to perform the work. Ensure ac-
cess to specimen collection materials, packaging materials, rea-
gents, supplies, and laboratory protocols.

This document focusses solely on molecular testing as this
is the current recommended method for the identification of
infectious cases. The technical requirements for molecular
testing are included in: (1) laboratory testing for COVID-19
in suspected human cases; (2) serological assays will play an
important role in research and surveillance but are not cur-
rently recommended for case detection and are not included
in this document. The role of rapid disposable tests for antigen
detection for COVID-19 needs to be evaluated and is not cur-
rently recommended for clinical diagnosis pending more evi-
dence on test performance and operational utility. WHO will
update this guidance as more information laboratory tests for
COVID-19 becomes available.

Considerations for countries dealing with community
transmission

Faced with community transmission over large areas of
the country, laboratories will need to be prepared for the sig-
nificant increase in the number of specimens that need to be
tested for COVID-19. Testing constraints should be anticipat-
ed, and prioritization will be required to assure the highest
public health impact of reducing transmission using available
resources.

Prioritized testing strategies

As the virus does not respect borders, a country can simul-
taneously have areas with no cases and areas with community
circulation. Thus, different testing strategies might be needed
within the same country.

For areas within a country with no circulation, the objec-



va fi necesard pentru a asigura cel mai mare impact pozitiv
asupra sanatatii publice si a reducerii transmiterii utilizand
resursele disponibile.

Strategii de testare prioritare

Deoarece virusul nu respecta hotarele, o tara poate avea si-
multan zone fara cazuri si zone cu circulatie comunitara. Astfel,
ar putea fi necesare diferite strategii de testare n aceeasi tara.

Pentru zonele fara circulatie din interiorul unei tari, obiec-
tivele raman testarea tuturor cazurilor suspecte in vederea
detectadrii cat mai rapide a primelor cazuri in zone sau medii
noi si aplicarea masurilor imediate pentru a preveni raspandi-
rea In regiunea respectiva.

Este necesar sa se acorde prioritate testarii in zonele cu
transmisie comunitara si in mediile in care capacitatea de tes-
tare nu poate satisface necesitatile. Aceasta prioritate ar tre-
bui sa se concentreze pe identificarea precoce si pe protectia
pacientilor vulnerabili si a lucratorilor din domeniul asistentei
medicale. Testarea in unitatile medicale asigura ca procese-
le de prevenire si control al infectiilor pot fi puse in aplica-
re in mod corect, astfel incat pacientii vulnerabili care nu au
COVID-19 sa fie protejati de infectia COVID-19 nosocomiala.
Testarea in randul populatiilor vulnerabile si al grupurilor de
risc va fi importanta pentru aplicarea la timp a tratamentu-
lui si pentru a reduce la minimum evolutia catre boli grave.
Rezultatele testelor efectuate asupra unor categorii specifice
de populatie (de exemplu, pacienti care necesitd spitalizare
pentru boli respiratorii) pot oferi o estimare aproximativa a
dimensiunii focarului din zona si pot fi utilizate pentru moni-
torizarea tendintelor.

In prezenta unor resurse limitate in regiunile cu transmisie
comunitard, ar trebui acordata prioritate testarii urmatoare-
lor categorii:

= persoanele care sunt expuse riscului de a dezvolta boli
grave si populatiei vulnerabile, care vor necesita spitali-
zare si Ingrijire avansata pentru COVID-19;
lucratorii din domeniul sanatatii (inclusiv serviciile de
urgentad si personalul non-clinic), indiferent daca acestia
sunt sau nu in contact cu un caz confirmat (pentru a pro-
teja lucratorii din domeniul sanatatii si a reduce riscul
transmiterii nosocomiale);
primii indivizi simptomatici dintr-un mediu inchis (de
exemplu scoli, centre de plasament, inchisori, spitale)
pentru a identifica rapid focarele si a asigura masuri de
izolare. Toate celelalte persoane care prezintd simptome
apropiate, pot fi considerate cazuri probabile si izolate
fara testare suplimentara daca capacitatea de testare
este limitata.

Recomandadri actuale pentru testarea in laborator a
COVID-19

La momentul redactarii, OMS recomanda testarea in labo-
rator pentru COVID-19, dupa cum urmeaza [8]:

Identificarea infectiilor COVID-19

1) Metodele de amplificare a acizilor nucleici (NAAT) - me-
tode moleculare cum ar fi RT-PCR) sunt recomandate. Aceas-
ta metoda este aplicata pentru: diagnostic clinic si tratament
(,testare si tratare”); identificarea, triajul si investigarea gru-
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tives remain to test all suspected cases in an effort to detect
first cases in new areas or settings as rapidly as possible, and
take immediate measures to prevent (further) spread in that
region.

Testing in areas with community transmission and in set-
tings where testing capacity cannot meet needs must be pri-
oritized. This prioritization should focus on the early identifi-
cation and protection of vulnerable patients and health care
workers. Focused testing in health care facilities ensures that
infection prevention and control measures can be correctly
implemented such that vulnerable patients who do not have
COVID are protected from nosocomial COVID-19 infection.
Testing among vulnerable populations and risk groups will
be important for early treatment to minimize progression to
severe disease. Results of testing of specific populations (e.g.
patients requiring hospitalization for respiratory disease) can
give a rough estimate of the size of the outbreak in the area
and be used to monitor trends.

In the setting of limited resources in areas with community
transmission, prioritization for testing should be given to:

= people who are at risk of developing severe disease and

vulnerable populations, who will require hospitalization
and advanced care for COVID-19;

= health workers (including emergency services and non-

clinical staff) regardless of whether they are a contact of
a confirmed case (to protect health workers and reduce
the risk of nosocomial transmission);

= the first symptomatic individuals in a closed setting (e.g.

schools, long-term living facilities, prisons, hospitals)
to quickly identify outbreaks and ensure containment
measures. All other individuals with symptoms related
to the close settings may be considered probable cases
and isolated without additional testing if testing capacity
is limited.

Current recommendations for laboratory testing of
COVID-19

At time of writing, WHO recommends laboratory testing
for COVID-19 as follows [8]:

Identification of COVID-19 infections

1) Nuclear acid amplification (NAAT) methods (molecular
methods such as RT-PCR) are recommended. This comprises
the following applications: clinical diagnosis for patient care
(“test and treat”), identification at triage and investigation of
clusters (“test and isolate”) confirmation of virus clearance af-
ter recovery [15, 16];

Respiratory tract specimens are recommended, other
specimens are under investigation:

= upper respiratory specimens (nasopharyngeal and oro-

pharyngeal swab or wash);

= Jower respiratory specimens (sputum and/or endotra-

cheal aspirate or broncho-alveolar lavage).

2) Serology tests are currently not recommended for case
detection. But they will play a role in research and surveil-
lance;

3) Rapid diagnostic tests for antigen detection for COVID-19
need to be evaluated and is not currently recommended for
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purilor (,testare si izolare”); confirmarea lipsei virusului dupa
recuperare [15, 16].

Se recomanda prelevarea probelor biologice din caile res-
piratorii, alte material biologice sunt in curs de cercetare:

= probe din caile respiratorii superioare (tampoane nazo-

faringiene si orofaringiene);

= probe din caile respiratorii inferioare (aspirat de sputa

si/sau endotraheal sau lavaj bronhoalveolar).

2) Testele serologice nu sunt recomandate in prezent pen-
tru detectarea cazurilor, dar vor avea impact in cercetare si
supravegherea ulterioara.

3) Testele rapide de diagnostic pentru detectarea antige-
nului COVID-19 trebuie evaluate, dar in prezent nu sunt re-
comandate pentru diagnosticarea clinica si nici pentru triaj si
investigarea grupurilor, pana la obtinerea mai multor dovezi
privind performanta si utilitatea operationala a acestora.

Metode de amplificare a acizilor nucleici (NAAT) - reactia
de polimerizare in lant, cu detectie in timp real (RT-PCR), me-
toda uzuala utilizata Tn detectare virusulor respiratorii, de
asemenea, este si metoda principala de diagnosticare pentru
COVID-19. Cu toate acestea, ratele pozitive actuale ale acestui
test pot varia foarte mult, in functie de tipurile de probe si de
fragmentele de gene utilizate [17].

Colectarea probelor

Probele biologice trebuie colectate de personal calificat
cu respectarea instructiunilor privind biosecuritatea, inclusiv
utilizarea echipamentelor individuale de protectie adecvate
masurilor de precautie standard, de contact si aeriene. In spe-
cial, personalul trebuie sa respecte o igiena corespunzatoare a
mainilor, sa poarte masca faciala de protectie (N95 sau FFP2),
protectie pentru ochi si manusi [8, 18].

Probe respiratorii

Probele recomandate sunt cele din tractul respirator infe-
rior, inclusiv sputa, lavajul bronhoalveolar si aspiratul traheal
(daca este posibil conform criteriilor medicale). Cu toate aces-
tea, atunci cand nu este posibila colectarea unei probe din trac-
tul respirator inferior, probele din tractul respirator superior
sunt, de asemenea, utile. in general, se recomanda colectarea
unui tampon nazofaringian combinat si a unui tampon orofa-
ringian combinat (tampoanele trebuie plasate si transportate
in acelasi tub steril cu In 2-3 ml mediu de transport pentru
virusuri (VTM). Probele biologice trebuie pastrate refrigera-
te (4-8°C) si transmise laboratorului unde vor fi procesate in
termen de 24-72 de ore de la colectare. Daca esantioanele nu
pot fi trimise 1n aceasta perioada de timp, se recomanda con-
gelarea la -70°C (sau mai putin) pana la expedierea esantioa-
nelor (cu asigurarea mentinerii la rece). Daca tampoanele au
fost plasate Intr-un mediu steril salin fara mediul de transport
pentru virusuri, procesul de transportare trebuie accelerat.
Transportul probelor suspectate citre laboratoare de referin-
ta sau centre de colaborare din afara tarii si pe calea aeriana
trebuie sa asigure respectarea tuturor standardelor internati-
onale (IATA) pentru substantele biologice, categoria B. Virusul
COVID-19, precum si virusul SARS-CoV si MERS-CoV au fost de-
tectate si 1n alte tipuri de probe, cum ar fi masele fecale si san-
ge. Cu toate acestea, dinamica virala a acestor esantioane nu
a fost caracterizata pe deplin. Probele de tesut pulmonar sau
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clinical diagnosis nor for triage and investigation of clusters
pending more evidence on test performance and operational
utility.

Nuclear acid amplification (NAAT) methods - real time re-
verse-transcription poly chain reaction (RT-PCR), the usual
detection method for common respiratory virus is also the
primary diagnostic means for COVID-19. However, current
positive rates of this test can vary greatly, depending on types
of the specimens and gene fragments used [17].

Sample collection

Samples should be collected by trained personnel and
considering all biosafety instructions including the use of per-
sonal protective equipment appropriate for standard, contact,
and airborne precautions. In particular, personnel should use
proper hand hygiene, gown, respirator (N95 or FFP2), eye
(goggle) or facial (face shield) protection, and gloves [8, 18].

Respiratory samples

Recommended samples are those from the lower respira-
tory tract, including sputum, broncho-alveolar lavage and tra-
cheal aspirate (when possible according to medical criteria).
However, when collection of alower respiratory tract sample is
not possible, samples from the upper respiratory tract are also
useful. In general, the collection of a combined nasopharyn-
geal swab and oropharyngeal swab is recommended (swabs
should be placed and transported in the same tube with viral
or universal transport medium). Respiratory samples should
be kept refrigerated (4-8°C) and sent to the laboratory where
they will be processed within the 24-72 hours of collection. If
samples cannot be sent within this period, freezing at -70°C
(or less) is recommended until samples are shipped (ensuring
the cold chain is maintained). If swabs were placed in sterile
saline instead of viral transport medium, shipment should be
expedited. Shipment of suspected samples to reference labo-
ratories or collaborating centers outside of the country and by
air must ensure compliance with all international standards
(IATA) for Biological Substances, Category B.

The COVID-19 virus as well as SARS-CoV and MERS-CoV, has
been detected in other sample types, such as stools and blood.
However, the viral dynamics in these samples has not been fully
characterized. Samples of lung tissue or respiratory tract might
also be useful for molecular detection, as long as the appropri-
ate conditions are in place to perform the autopsy, particularly
respiratory protection. Acute and convalescent blood samples
might be useful as serological tests become available [18, 19].

Implementation and interpretation

Although the recommendation for laboratory confirma-
tion of cases is to detect two different genetic targets, once
COVID-19 virus circulation is established and widespread in a
given area/country, it is not longer necessary to run the PCR for
both genes. Thus, confirmation through the detection of a single
genetic target can be implemented, if the curves and other qual-
ity assurance parameters are optimal. Either E or RARP genes
can be used for the diagnosis, nevertheless, the E gene PCR has
demonstrated slightly higher sensitivity, so we recommend pri-
oritizing the E gene as the selected target [2, 18].

Molecular detection of COVID-19 virus using well-designed



de tract respirator pot fi, de asemenea, utile pentru detectarea
moleculard, atat timp cat sunt in vigoare conditiile adecvate
pentru efectuarea autopsiei, in special protectia respiratorie.
Probele de sange 1n faza acuta si convalescenta ar putea fi utile
pe masura ce testele serologice vor fi disponibile [18, 19].

Aplicarea si interpretarea

Desi recomandarea pentru confirmarea de laborator a ca-
zurilor este de a detecta doua tinte genetice diferite, odata ce
circulatia virusului COVID-19 este stabilita si raspandita intr-o
anumitd zond/tard, nu este necesar sa se efectueze PCR pen-
tru identificarea mai multor gene. Astfel, se poate implementa
confirmarea prin detectarea unui singur obiectiv genetic, daca
curbele si alti parametri de asigurare a calititii sunt optimi. in
scop diagnostic pot fi utilizate identificarea genei E sau RdRP,
insa testul de identificare a genei E a demonstrat o sensibilita-
te mai mare, astfel Incat se recomanda prioritizarea genei E ca
tinta selectata [2, 18].

Detectarea moleculara a virusului COVID-19 in baza proto-
coalelor bine concepute este de obicei foarte specifica; astfel,
un rezultat pozitiv confirma prezenta virusului. Este important
de precizat cd unul sau mai multe rezultate negative la testul
de detectie a acidului nucleic viral nu exclud posibilitatea unei
infectii cu virusul SARS-CoV-2, iar in contextul clinic sugestiv
diagnosticul nu trebuie infirmat pe baza unui test negativ.

Existd o serie de factori care ar explica prezenta unui rezul-
tat negativ (fals negativ) al unei persoane infectate cu virusul
COVID-19, in mod particular:

= calitatea slaba a probelor prelevate, manevrarea, trans-
portul si/sau depozitarea (pentru a controla acest lucru,
se poate efectua detectarea calitativa a unei gene hou-
sekeeping umane);
extractie slabad/esuata a probei, prezenta inhibitorilor
PCR in ARN-ul extras (pentru a controla acest lucru, se
poate utiliza un control al extractiei sau detectarea unei
gene housekeeping);
probele biologice au fost colectate intr-un moment in
care pacientul a prezentat cantitati insuficiente de virus,
de exemplu foarte devreme sau foarte tarziu in timpul
infectiei (acest punct este deosebit de relevant, deoarece
dinamica prezentei virale in diferite tipuri de esantioane
nu a fost stabilitd In totalitate);
= ca si In cazul oricarui test de detectare moleculard, mu-

tatiile virale 1n regiunile vizate de teste pot afecta sensi-
bilitatea detectarii.

Testele serologice

Testele bazate pe detectarea anticorpilor [gM/IgG pot avea
relevanta in special post-epidemic pentru evaluarea seropre-
valentei infectiei in populatia generali. in prezent disponibi-
le mai multe teste (atat teste ELISA, cat si teste de diagnostic
rapid) pentru detectarea anticorpilor IgM/IgG si sunt comer-
cializate pentru detectarea infectiilor cu virus COVID-19 [20,
21]. Cu toate acestea, actualmente, aceste teste nu sunt reco-
mandate pentru utilizare. Utilizarea acestor teste poate fi limi-
tatd din cauza reactivitatii incrucisate cu alte coronavirusuri
care sunt prezente in mod normal in comunitate si care creaza
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protocols is usually very specific; thus, a positive result con-
firms the detection of the virus. On the contrary, a negative
result might not always mean the absence of COVID-19 virus
infection. Several reasons might explain a negative result in a
person infected with COVID-19 virus, mainly:
= poor sample quality, handling, transportation and/or
storage (to control for this, the qualitative detection of a
human housekeeping gene can be performed);
= poor/failed sample extraction, presence of PCR inhibi-
tors in the extracted RNA (to control for this, an extrac-
tion control can be used, or the detection of a housekee-
ping gene undertaken as mentioned above);
= the sample was collected at a time where the patient
was not shedding sufficient amounts of virus, for instan-
ce very early or very late during infection (this point is
particularly relevant as the dynamics of the viral presen-
ce in different sample types has not been fully establi-
shed);
= as with any molecular detection assay, virus mutati-
ons in the regions that are targeted by the assays might
affect the sensitivity of the detection.

Serology tests

Assays based on the detection of [gM/IgG antibodies can
support outbreak investigation and sero-prevalence studies.
Several assays (both ELISA and rapid diagnostic tests) are
available for the detection of IgM /IgG antibodies and are mar-
keted for the detection of COVID-19 virus infections [20, 21].
However, to date, these tests are not recommended for use.
These tests may be limited due to cross-reactivity with other
coronaviruses thatare normally presentin the community and
that make the interpretation of results difficult. Furthermore,
the dynamics of antibody response and production during
the different stages of infection are not yet fully established at
present, which further limits the use of these tests. Some stu-
dies have shown that during the first 6-7 days from the onset
of symptoms, less than 40% of patients have detectable anti-
bo-dies [21]. Thus, serological tests should not be used to rule
out a case during the first days of illness. Likewise, the detec-
tion of antibodies after day 7 only indicates previous contact
with the virus but does not confirm the presence and shed-
ding of the virus. The antibodies detected could result from a
previous infection and not from the acute infection for which
the diagnosis is being required. Many commercial products
are being marketed for the detection of antibodies (IgM and/
or IgG) induced by COVID-19 virus infection, including rapid
diagnostic tests (RDTs). Any such test should be validated
and its performance in terms of specificity and sensitivity
assessed. Currently and at the request of WHO, evaluation
and eventual validation processes are underway for some of
these tests [14, 18]. However, until now, none has an indepen-
dent validation and therefore caution should be exercised in
their use. Furthermore, the use of rapid tests is not recom-
mended since (in addition to what was previously expressed),
these types of tests might have low sensitivity (see below).
For these reasons, antibody detection is not considered (as
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dificultiti in interpretarea rezultatelor. in plus, in present, di-
namica raspunsului anticorpilor si a productiei lor in diferite
stadii ale infectiei nu sunt Inca pe deplin stabilite, ceea ce limi-
teaza si mai mult utilizarea acestor teste. Unele studii au aratat
c3, In primele 6-7 zile de la debutul simptomelor, mai putin de
40% dintre pacienti prezintd anticorpi detectabili [21]. Astfel,
testele serologice nu trebuie utilizate pentru a exclude un caz
in primele zile de boala. De asemenea, detectarea anticorpilor
dupa ziua a saptea, indica doar contactul anterior cu virusul,
dar nu confirma prezenta si/sau eradicarea virusului. Anti-
corpii detectati pot rezulta dintr-o infectie anterioard, si nu
din infectia acuti pentru care este necesara diagnosticarea. In
scopul detectarii anticorpilor (IgM si/sau IgG) indusi de infec-
tia cu virusul COVID-19, sunt comercializate multe produse,
inclusiv, testele rapide de diagnostic (RDTS). Orice astfel de
test trebuie validat si trebuie evaluata performanta referitor
la specificitate si sensibilitate. Actualmente, la cererea OMS,
pentru unele dintre aceste teste sunt in curs de desfasurare
procese de evaluare si de validare [14, 18]. Cu toate acestea,
pana in prezent, nici un test nu are o validare independenta
si, prin urmare, trebuie sa se exercite o prudenta in utilizarea
lor. In plus, nu se recomandi utilizarea testelor rapide deoa-
rece (pe langa ceea ce s-a exprimat anterior) aceste tipuri de
teste ar putea avea o sensibilitate scazuta. Din aceste motive,
detectarea anticorpilor nu este considerata (deocamdata) un
test adecvat pentru confirmarea sau diagnosticarea cazurilor
COVID-19. Protocoalele serologice interne sunt, de asemenea,
in curs de elaborare In mai multe laboratoare [18].

Detectarea antigenului

In primele zile de la debutul simptomelor (aproximativ 1-5
zi), se genereaza proteine virale care pot fi detectate prin dife-
rite teste (de exemplu, ELISA, imunofluorescenti). In general,
acest tip de teste prezinta o specificitate acceptabila (in func-
tie de test), prin urmare detectarea poate fi utilizata ca crite-
riu de confirmare (in coroborare cu definitia cazului, istoricul
clinic si istoricul epidemiologic) si poate contribui la unele de-
cizii privind sanatatea publica (de exemplu, izolare). Cu toate
acestea, dinamica productiei si secretiei acestor proteine (an-
tigeni) nu a fost stabilitd, prin urmare, nu se recomanda ca si
criteriu un rezultat negativ (in orice etapa a infectiei) pentru
a exclude un caz si, prin urmare, trebuie luate in considerare
alte criterii [18].

Testele rapide de diagnostic (RDTs)

Pana in prezent, nu exista teste de diagnosticare rapida
(imunocromatografie prin captura de aur coloidal) care au
fost autorizate de autoritatile de reglementare competente si/
sau au fost validate oficial. In general, aceste tipuri de teste
au o sensibilitate scazuta. Prin urmare, valoarea lor predictiva
pozitiva este buna (ele pot fi utilizate pentru a se pronunta in
cazuri), Insa valoarea lor predictiva negativa este scazuta (nu
ar trebui sa fie utilizate pentru a exclude cazurile). De aseme-
nea, limitarile descrise mai sus pentru testele serologice si de-
tectarea antigenica se aplica sila RDTs [11, 18, 22].
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yet) an appropriate test for confirmation or diagnosis of
COVID-19 cases. In house serological protocols are also under
development in several laboratories [18].

Antigen detection

During the first days after symptom onset (approximately
1 to 5), viral proteins are generated that can be detected by
different tests (e.g., ELISA, immunofluorescence). In general,
this type of assays has acceptable specificity (depending on
the assay), therefore its detection can be used as a confirma-
tion criterion (in conjunction with the case definition, the
clinical history, and the epidemiological history) and to make
public health decisions (e.g., isolation). However, the dynam-
ics of production and secretion of these proteins (antigens)
has not been established, therefore a negative result (at any
stage of infection) should not be used as a criterion to rule
out a case, and therefore other criteria must be taken into ac-
count [18].

Rapid diagnostic tests (RDTs)

So far there are no rapid diagnostic tests (immune chro-
matography or colloidal gold detection) that have been au-
thorized by competent regulatory authorities and/or have
been formally validated. In general, these types of tests have
low sensitivity. Therefore, their positive predictive value is
good (they can be used to rule in cases), but their negative
predictive value is low (they should not be used to rule out
cases). Also, the limitations described above for serological
tests and antigenic detection apply to RDTs [11, 18, 22].

Routine blood tests as a potential diagnostic tool for
CovID-19

The nucleic acid test serves as the gold standard method
for the etiological diagnosis of SARS-CoV-2 infection. Howev-
er, the large demand for rRT-PCR tests due to the worldwide
extension of the virus is highlighting the limitations of this
type of diagnosis on a large scale such as the long turnaround
times (on average over 2-3 h to generate results) and the need
of certified laboratories, expensive equipment and trained
personnel [8]. In addition, rRT-PCR includes general analyti-
cal and preanalytical issues which may jeopardize the diag-
nostic accuracy of the test [5]. Yet several recent studies have
reported as much as 20% false-negative results for this type
of test [2, 16]. These limitations make rRT-PCR unsuitable for
a fast and large-scale screening aiming to a rapid diagnosis of
patients. Such limitations become even more emphasized in
those countries with limited resources like developing coun-
tries. Thus, the urgent need for alternative tests to quickly
identify infected SARS-CoV-2 patients in order to prevent vi-
rus transmission and guarantee a prompt treatment for pa-
tients.

Recently published literature sources [23, 24], had high-
lighted the most important abnormalities observed in pa-
tients with COVID-19, mostly encompassing lymphopenia,
increased values of C reactive protein (CRP), lactate dehy-
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Tabelul 1. Semnificatia clinica si biologica a parametrilor de laborator la pacientii cu COVID 19.
Table 1. Potential clinical and biological significance of abnormal laboratory values in patients with COVID-19.

Parametrul de laborator

Semnificatia clinica si biologica

Laboratory parameter Potential clinical and biological significance
Limfopenie Reducerea raspunsului imun fata de virus
Lymphopenia Decreased immunological response to the virus
Leucocitoza Infectie/suprainfectie bacteriana
Leukocytosis Bacterial (super)infection

Neutrofilie Infectie/suprainfectie bacteriana
Neutrophilia Bacterial (super)infection

Cresterea valorii MDW Infectie virala grava/viremie/sepsis viral
Increased value of MDW Severe viral infection/viremia/viral sepsis
Trombocitopenie Coagulopatie de consum (diseminata)
Thrombocytopenia Consumption (disseminated) coagulopathy

Cresterea valorii PCR

Increased value of CRP

Cresterea valorii procalcitoninei
Increased value of procalcitonin
Cresterea valorii LDH

Increased value of LDH

Cresterea valorii aminotransferazelor
Increased value of aminotransferases
Cresterea valorii bilirubinei
Increased value of bilirubin

Cresterea valorii creatininei
Increased value of creatinine
Cresterea valorii troponinelor cardiace
Increased value of cardiac troponins
Scdderea valorii albuminei

Decreased value of albumin
Prelungirea timpului protrombinei
Prolongation of prothrombin time
Cresterea valorii D-dimerilor
Increased value of D-dimers

Infectie virald grava/viremie/sepsis viral

Severe viral infection/viremia/viral sepsis
Infectie/suprainfectie bacteriana

Bacterial (super)infection

Leziuni pulmonare si/sau de organe

Pulmonary injury and/or widespread organ damage

Leziuni ale ficatului si/sau de organe

Liver injury and/or widespread organ damage

Leziuni ale ficatului

Liver injury

Leziuni ale rinichilor

Kidney injury

Leziuni cardiace

Cardiac injury

Afectarea functiei ficatului

Impairment of liver function

Activarea coaguldrii sau coagulopatie diseminata

Activation of blood coagulation and or disseminated coagulopathy
Activarea coaguldrii sau coagulopatie diseminata

Activation of blood coagulation and/or disseminated coagulopathy

Notd: PCR - proteina C reactiva; MDW - largimea distributiei volumului monocitelor; LDH - lactat dehidrogenaza.
Note: CRP - C reactive protein; MDW - monocyte volume distribution width; LDH - lactate dehydrogenase.

Testele de sdnge de rutind drept instrument potential
de diagnosticare pentru COVID-19

Testul de amplificare al acizilor nucleici serveste ca metoda
standard de aur pentru diagnosticarea etiologica a infectiei cu
SARS-CoV-2. Cu toate acestea, cererea mare de teste RT-PCR
ca urmare a extinderii virusului la nivel mondial, evidentiaza
limitile acestui tip de diagnostic pe scara largd, cum ar fi tim-
pul lung de procesare (in medie, peste 2-3 ore pentru a genera
rezultate) si necesitatea unor laboratoare certificate, echipa-
mente costisitoare si personal instruit [8]. In plus, RT-PCR in-
clude aspecte generale analitice si preanalitice care pot pune
in pericol precizia de diagnostic a testului [5], iar mai multe
studii recente au raportat rezultate fals negative de pana la
20% pentru acest tip de test [2, 16]. Aceste limitari fac ca RT-
PCR sa fie neadecvat pentru examinari rapide si la scara larga,
avand ca scop diagnosticarea rapida a pacientilor. Astfel de
restrangeri devin si mai accentuate in tarile cu resurse finan-
ciare limitate, precum tarile In curs de dezvoltare. in acest caz,

drogenase (LDH), erythrocyte sedimentation rate (ESR) and
D-dimer, along with diminished concentration of serum al-
bumin. Even more importantly, a number of hematological
parameters were also found to predict progression toward
severe or critical forms of COVID-19, including leukocytosis,
neutrophilia and lymphopenia [25]. In addition, an innovative
parameter called MDW (monocyte volume distribution width
- DxH 900 hematology analyzer, Beckman Coulter, Brea, CA,
USA) was found to be significantly increased in all COVID-19
patients, especially those with worst clinical conditions. For
prognostication purposes, also increased values of LDH, as-
partate aminotransferase (AST), alanine aminotransferase
(ALT), total bilirubin, creatinine, cardiac troponins, D-dimer,
prothrombin time (PT), procalcitonin and CRP, together with
decreased values of serum albumin, have been found of value
[7, 23, 26].

The importance of hemostasis tests has then been empha-
sized in another study [27], including patients with COVID-19,
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imperativ apare necesitatea de a efectua teste alternative pen-
tru identificarea rapida a pacientilor infectati cu SARS-CoV-2,
in vederea prevenirii transmiterii virusului si a asigurarii unui
tratament prompt pentru acesti pacienti.

Unele surse, publicate recent [23, 24], au evidentiat cele
mai importante modificari de laborator depistate la pacientii
cu COVID-19, care includ, in principal, limfopenia, valori cres-
cute ale proteinei C reactive (PCR), ale lactatdehidrogenazei
(LDH), vitezei de sedimentare a eritrocitelor (VSH) si D-dimeri,
pe fundalul concentratiei scazute a albuminei serice. Dar si
mai important este faptul ca s-au stabilit o serie de parame-
tri hematologici (leucocitoza, neutropenie si limfopenie) care
prezic evolutia catre forme grave sau critice de COVID-19 [25].
in plus, s-a constatat ca un indice hematologic inovator, numit
MDW (largimea distributiei volumului monocitelor - DxH 900
analizator hematologic, Beckman Coulter, Brea, CA, USA) a fost
crescut semnificativ la toti pacientii COVID-19, in special, la pa-
cientii cu cele mai grave forme clinice. In scopul aprecierii pro-
gnosticului la pacientii cu COVID-19, s-au constatat valori cres-
cute si pentru LDH, aspartat aminotransferaza (AST), alanin
aminotransferaza (ALT), bilirubina totald, creatining, troponine
cardiace, D-dimeri, protrombina (PT), procalcitonina si PCR, in
combinatie cu valori reduse ale albuminei serice [7, 23, 26].

Importanta testelor de hemostaza a fost mentionata intr-
un alt studiu [27], inclusiv 1n cazul pacientilor cu COVID-19,
care demonstreaza ca PT si D-dimerii sunt indicatori semnifi-
cativi ai gravitatii bolii. Aceasta constatare nu numai ca indica
la importanta testarii sistemului de hemostaza in cazul bolilor
infectioase grave si/sau sistemice dar, de asemenea, confirma
ca coagulopatia de consum (diseminata) poate fi una dintre
cele mai grave complicatii la pacientii cu COVID-19.

Fiecare dintre acesti parametri de prognostic au semnifi-
catie clinica si biologica specificd, care, In ansamblu, pot con-
tribui la reflectarea evolutiei clinice nefavorabile (Tabelul 1).

Concluzii

Depistarea ARN-ului SARS-CoV-2 prin reactia de polime-
rizare 1n lant, cu detectie in timp real (rRT-PCR) este utiliza-
td pentru a confirma diagnosticul clinic al COVID-19 de catre
laboratoarele de diagnostic molecular. Utilizand rRT-PCR ca
standard de aur, aproape 70% dintre pacienti ar putea fi cla-
sificati ca COVID-19 pozitivi sau negativi in baza parametrilor
lor hematologici. Astfel, un simplu test de sange ar putea con-
tribui la identificarea testelor rRT-PCR fals-pozitive /negative,
dar care ar putea fi utilizat in tarile in curs de dezvoltare si
in acele tari, care sufera de o deficienta de reactivi rRT-PCR
si/sau de laboratoare specializate, ca o alternativa mai putin
costisitoare si disponibila pentru identificarea potentialilor
pacienti COVID-19.
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and showing that PT and D-dimer are significant predictors
of disease severity. This finding not only supports the pivotal
role of hemostasis testing in severe and/or systemic infectious
diseases, but also confirms that consumption (disseminated)
coagulopathy may be one of the most severe complications of
patients with COVID-19.

Each of these prognostic parameters retain a specific clini-
cal and biological significance, which, altogether, can contrib-
ute to reflect the evolution toward more unfavorable clinical
pictures (Table 1).

Conclusions

The detection of SARS-CoV-2 RNA by real-time reverse tran-
scription-polymerase chain reaction (rRT-PCR) is used to con-
firm the clinical diagnosis of COVID-19 by molecular diagnostic
laboratories. Using rRT-PCR as the gold standard, almost 70%
of the patients could be classified as COVID-19 positive or nega-
tive on the basis of their hematological parameters. Thus, a sim-
ple blood test might help in identifying false-positive /negative
rRT-PCR tests but also might be used in developing countries
and in those countries suffering from a shortage of rRT-PCR re-
agents and/or specialized laboratories as an inexpensive and
available alternative to identify potential COVID-19 patients.
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