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Rezumat

Introducere: Majoritatea infectiilor cu transmitere
sexuald (ITS) sunt asimptomatice, ceea ce duce la
intdrzierea diagnosticului si tratamentului. Desi existd o
gamd variatd de metode de depistare a ITS-urilor, reactia de
polimerizare in lanf (PCR) este o metodd rapidd, sigurd,
noninvazivd si prezintd sensibilitate si specificitate inaltd.
Ca specimen pentru efectuarea PCR se utilizeazd prima
urind de dimineatd, specimen care prezintd avantajul
autocolectdrii si noninvazivititii. Prin aceasta metodd se
pot depista 6 agenti patogeni: Chlamydia trachomatis (CT),
Neisseria gonorrhoeae (NG), Mycoplasma genitalium
(MG), Mycoplasma hominis (MH), Ureaplasma urealy-
ticum (UU) si Trichomonas vaginalis (TV).

Metodd: Se autocolecteazd, intr-un recipient steril,
prima urind de dimineati. In cadrul laboratorului, urina
este supusd extragerii ADN, apoi acesta este amplificat,
intr-o etapd ulterioard se face electroforezd in gel de
agarozd, iar, in final, produsii sunt examinati in lumina
uv.

Caz clinic: Pacient in vdrstd de 33 de ani este trimis
de medicul urolog pentru efectuarea PCR, mentionind
faptul cd pacientul este asimptomatic, urocultura si
spermocultura sunt negative, iar acesta prezintd

Summary

Introduction: Most sexually transmitted infections
(STIs) are asymptomatic, which leads to delayed diagnosis
and treatment. Although there is a variety of methods to
detect STIs, the polymerase chain reaction (PCR) is a quick,
safe, non-invasive method and shows high sensitivity and
specificity. First morning urine is used as a specimen,
having the advantage of non-invasiveness and self-
collection. This method can detect six pathogens:
Chlamydia trachomatis, Neisseria gonorrhoeae, Mycoplasma
genitalium, Mycoplasma hominis, Ureaplasma urealyticum
UU and Trichomonas vaginalis.

Method: The first morning urine is self-collected in a
sterile container. In the laboratory, urine is subject to DNA
extraction, then this is amplified, in a subsequent step,
agarose gel electrophoresis is performed, and finally, the
products are examined under UV light.

Clinical case report: Patient aged 33 is sent by the
urologist to perform PCR, noting that the patient is
asymptomatic, the urine culture and semen culture are
negative, and he presented with infertility for 2 years. The
PCR result is positive for CT, NG and ULIL.

Discussion: PCR can detect simultaneous STIs,
resulting in a targeted and accurate treatment, with a short
working time, available to every clinician.
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infertilitate de 2 ani. Rezultatul analizei PCR este pozitiv
pentru CT, NG si UL

Discutii: Prin PCR se pot depista ITS concomitente,
fapt care duce la un tratament tintit si corect, intr-un timp
scurt de lucru, fiind la indemdna oricdrui clinician.

Concluzie: PCR utilizatd in depistarea ITS-urilor
prezintd ca avantaje rapiditatea, noninvazivitatea si
detectarea simultand a 6 agenti patogeni: CT, NG, MG,
MH, UU si TV, avantaje necesare unui program de
screening.

Cuvinte cheie: PCR, Chlamydia trachomatis,
Neisseria gonorrhoeae, Mycoplasma genitalium, Myco-
plasma hominis, Ureaplasma urealyticum, Trichomonas
vaginalis.
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Conclusion: PCR used in detecting STIs shows the
following advantages: rapidity, non-invasiveness and
simultaneous detection of six pathogens: CT, NG, MG,
MH, UU and TV, advantages needed by a screening
program.
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Introducere

Conform unui raport al Centers for Disease
Control and Prevention, in anul 2013, in Statele
Unite ale Americii au fost raportate 1.401.906
cazuri noi de infectie cu Chlamydia trachomatis
(CT) si 333.004 cazuri noi de infectie cu Neisseria
gonorrhoeae (NG) (1). in Europa, conform unui
raport al European Center for Disease Control
and Prevention, s-a raport in anul 2010 un procent
de 186 de cazuri de infectie cu CT la 100.000 de
locuitori si 10,4 cazuri de infectie cu NG la 100.000
de locuitori (2). Se constatd diferente semnificative
fatd de datele raportate in Statele Unite ale
Americii, conform cdrora rata de infectie cu CT
este de 446,6/100.000 locuitori, iar cea infectie cu
NG este de 106,1/100.000 locuitori (1). Absenta
unui program de screening al infectiilor cu
transmitere sexuald (ITS) in Romania, duce la
lipsa datelor cu privire la frecventa acestora.

Majoritatea bolilor cu transmitere sexualad
sunt asimptomatice pentru o perioada variabila
de timp (3, 4, 5). Numarul mare de forme
asimptomatice duce la subevaluarea numarului
real de ITS-uri si accentueazd necesitatea
implementdrii unui program de screening.

In cazul femeilor, ITS-urile pot determina
cervicita, boala inflamatorie pelving, salpingita,
avort spontan si nastere prematura (6, 7, 8).
Femeile au risc de 3 ori mai mare de infectie cu
CT fatd de barbati (9).

In cazul barbatilor, ITS-urile pot determina
uretrita, epididimita si prostatita cronica (6, 10).
Atat in cazul femeilor cat si in cazul barbatilor,
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Introduction

According to a report by the Centers for
Disease Control and Prevention, in 2013, the
United States reported 1,401,906 new cases of
infection with Chlamydia trachomatis and 333,004
new cases of infection with Neisseria gonorrhoeae
(NG) (1). In Europe, according to a report by the
European Center for Disease Control and
Prevention, in 2010, there were reported 186 cases
of CT infection per 100,000 inhabitants and 10.4
cases of NG infection per 100,000 inhabitants (2).
There are significant differences compared with
data reported in the United States, according to
which the CT infection rate is 446.6/100,000
inhabitants, and the NG infection rate is
106.1/100,000 inhabitants. The absence of a
screening program for sexually transmitted
infections in Romania leads to a lack of data on
their frequency.

Most sexually transmitted diseases are
asymptomatic for a variable period of time. The
large number of asymptomatic forms leads to the
undervaluation of the actual number of STIs and
emphasizes the need to implement a screening
program.

In women, STIs can cause cervicitis, pelvic
inflammatory disease, salpingitis, miscarriage
and premature birth. Women have a three times
higher risk of CT infection compared to men.

In men, STIs can cause urethritis,
epididymitis and chronic prostatitis. Both for
women and for men, STIs may cause infertility
and increase susceptibility to HIV infection.




ITS-urile pot determina infertilitate si cresc
susceptibilitatea de a contracta HIV (11, 12,
13, 14).

La ora actuala sunt prezente o mare varietate
de metode de laborator care identifica ITS-urile,
incepand cu cultura bacteriand si mergand pana
la teste de amplificare a ADN (NAAT) (12).
Dezavantajul culturilor bacteriene consta in
faptul ca numai bacteriile viabile pot fi iden-
tificate, pe cand cu ajutorul NAAT, de exemplu
reactia de polimerizare in lant (PCR), pot fi
identificate atat bacteriile viabile cat si cele non-
viabile (3). Sensibilitatea si specificitatea crescuta
a NAAT reprezintd principalul avantaj fatd de
celelalte teste (7, 15).

PCR se foloseste pentru a analiza o larga
gamd de specimene incluzand urina, secretie
uretrald si secretie vaginala (16). Metoda de
recoltare invaziva a secretiei vaginale si uretrale a
determinat mai multi pacienti sd nu efectueze
teste de identificare a ITS (17). Specimenele care
pot fi autocolectate, de exemplu urina si secretia
vaginald, au avantajul non-invazivitatii si pot
creste numadrul pacientilor care acceptd testarea
pentru ITS cat si aplicabilitatea programelor de
screening (10).

In cazul barbatilor, chiar daci secretia ure-
trald s-a dovedit a avea sensibilitate si specifi-
citate crescutd fatd de prima urind in cazul
analizelor imunologice, cdnd s-au efectuat
NAAT, aceastd diferenta a fost redusa (3).

In cazul femeilor, existd o stransi concor-
dantd intre secretia vaginald sau urina si secretia
endocervicald, ca specimen pentru identificarea
ITS-urilor (18). Urina, fata de secretia endo-
cervicald, are avantajul autocolectdrii, reprezen-
tand metoda de recoltare preferatd comparativ cu
secretia vaginald (19). Prima urind de dimineata
este specimenul preferat de identificare a
ITS-urilor in cazul ambelor sexe.

PCR efectuatd pe prima urind de dimineata
este capabild sd identifice un numadar egal sau
chiar mai mare de ITS comparative cu aceeasi
analiza efectuatd din secretie uretrald, endo-
cervicald sau spermd (13). PCR este o metoda
convenabild pentru clinicieni deoarece poate
testa simultan, intr-un timp scurt, 6 agenti
patogeni: CT, NG, Mycoplasma hominis (MH),
Mycoplasma genitalium (MG), Ureaplasma urealy-
ticum (UU) si Trichomonas vaginalis (TV).
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Currently there are a wide variety of
laboratory methods for STI detection, ranging
from bacterial culture to amplification assay. The
disadvantage of bacterial cultures is that only
viable bacteria can be identified, while using
NAAT, for example the polymerase chain
reaction, there can be identified both viable and
non-viable bacteria (3). The increased sensitivity
and specificity of NAAT is the main advantage
over the other tests.

PCR is used to analyze a wide variety of
specimens including urine, urethral discharge
and vaginal discharge. The invasive method of
vaginal and urethral discharge collection caused
many patients to avoid STI identification tests.
Specimens that can be self-collected, for example
urine and vaginal secretions, have the advantage
of non-invasiveness and may increase the
number of patients who accept STI testing, and
the applicability of screening programs.

For men, although urethral discharge has
been shown to have higher sensitivity and
specificity compared to the first urine in the case
of immunoassays, when nucleic acid
amplification tests (NAATs) have been
performed, this difference has been reduced.

For women, there is a strong concordance
between vaginal discharge or wurine and
endocervical secretion, as a specimen to identify
STIs. Urine, compared to endocervical secretion,
has the advantage of self-collection, representing
the preferred collection method compared to
vaginal discharge. The first morning urine is the
proffered specimen for identification of STIs in
both sexes.

PCR performed using the first morning
urine is able to identify an equal or greater
number of STIs compared to the same analysis
performed  using  urethral  discharge,
endocervical secretion or sperm. PCR is a
convenient method for clinicians because it can
simultaneously test, within a short period of
time, six pathogens: CT, NG, Mycoplasma
hominis, Mycoplasma genitalium, Ureaplasma
urealyticum and Trichomonas vaginalis.

Method

In the morning, without having urinated for
at least 4 hours, 50 ml of urine is collected in a
sterile container for the collection of urine. The
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Metoda

Dimineata, fard a fi urinat de cel putin 4 ore,
50 ml de urina se autocolecteaza intr-un recipient
steril pentru colectarea urinii. Recipientele sunt
transportate la laborator fard a se adduga mediu
de transport, stocate la 4°C si examinate In
urmdtoarele maxim 7 zile.

In cadrul laboratorului, dupa ce atinge tem-
peratura camerei, 1 ml (se pot folosi cantitati de
pand la 10 ml, in functie de turbiditatea probei)
de urind se centrifugheaza timp de 15 minute la
14000 g pentru a obtine sedimentul, care apoi se
resuspenda in PBS prin vortexare.

1. Extragerea ADN-ului

S-a folosit kitul , Epicenter MasterPure™
Complete DNA and RNA Purification Kit”. 150 pl
din probd se transferd in tuburi pentru micro-
centrifugd si se adauga solutie de lizd care
contine proteinaza K, apoi se incubeaza la 65°C
timp de 15 minute.

intr-o etapd ulterioard, proba se rdceste la
37°C, se adaugd RN-aza A si se incubeaza la 37°C
timp de 30 minute, apoi se plaseazd pe gheata
timp de 5 minute. Se adauga reactiv pentru preci-
pitarea proteinelor si se vortexeaza viguros
pentru a precipita proteinele. Proteinele se separa
prin centrifugarea la 14000 G timp de 10 minute.
Supernatantul care contine ADN-ul este ameste-
cat cu isopropanol, tubul se rastoarnd de 30-40 de
ori si apoi se centrifugheaza, astfel ADN-ul
depunandu-se in peletd (figura 1). ADN-ul este

14 Y3

Fig. 1. Buffer cu ADN in tub pentru microcentrifugd
(Catedra de Biologie Celulard si Moleculard a Universitatii
de Medicind si Farmacie ,Iuliu Hatieganu” Cluj-Napoca)

Fig. 1. Buffer DNA in microcentrifuge tube (Department of

Molecular and Cell Biology, University of Medicine and
Pharmacy , Iuliu Hatieganu” Cluj-Napoca)
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containers are transported to the laboratory
without the addition of a transport medium,
stored at 4°C and examined in the following 7
days at the most.

In the laboratory, after reaching room
temperature, 1 ml (amounts of up to 10 ml can be
used, depending on the turbidity of the sample)
of urine is centrifuged for 15 minutes at 14,000 g
to obtain the residue, which is then re-suspended
in PBS by vortexing.

1. DNA extraction

The , Epicenter MasterPure™ Complete DNA
and RNA Purification Kit” is used. 150 ul of
sample are transferred to the microcentrifuge
tubes and lysis solution containing proteinase K
is added, then it is incubated at 65°C for 15
minutes.

In a subsequent step the sample is cooled to
37°C, RNase A is added and it is incubated at
37°C for 30 minutes, then it is placed on ice for 5
minutes. Protein precipitation reagent is added
and the sample is vigorously vortexed to
precipitate proteins. Proteins are separated by
centrifugation at 14,000 G for 10 minutes. The
supernatant containing DNA is mixed with
isopropanol, the tube is inverted 30-40 times and
then centrifuged, thereby depositing the DNA in
the pellet. DNA is washed twice with 75%
ethanol and re-suspended in TE Buffer. Finally,
about 35 pl of buffer with DNA result.

DNA concentration and purity is determined
using a NanoPhotometer. When DNA concen-
tration was not high enough, the DNA extraction
has been recovered from a larger sample. If purity
was not enough, the DNA purification sequence
is resumed.

2. DNA amplification by PCR

For this step, the kit called ,,Seeplex® STD6
ACE Detection” is used. The primers, DNA
polymerase, dNTPs, internal control and solution
for preventing cross contamination are mixed in
an Eppendorf. This mixture is placed in PCR
tubes, the DNA sample from the patient together
with the positive and negative control are added,
and placed in the thermocycler.

This mixture is subjected to 40 cycles of
amplification in the thermocycler. PCR is
initiated by a 15-minute denaturation step at
94°C and is completed by a 10-minute extension




spalat de 2 ori cu etanol 75% si resuspendat in TE
Buffer. In final, rezultd aproximativ 35 pl de
buffer cu ADN.

Concentratia si puritatea ADN-ului sunt
determinate cu ajutorul nanofotometrului. Cand
concentratia ADN-ului nu a fost suficient de
mare, extractia ADN s-a refacut dintr-o monstra
mai mare. Dacd puritatea nu era suficientd, se reia
secventa purificarii ADN-ului.

2. Amplificarea ADN prin PCR

Pentru aceastd etapd, s-a utilizat kitul
,Seeplex® STD6 ACE Detection”. Intr-un Ep-
pendorf se amestecd primerii, ADN polimerazs,
dNTP, control intern si solutie pentru prevenirea
contamindrii Incrucisate. Acest amestec se pune
in tuburi pentru PCR, se adauga proba ADN de
la pacient Impreund cu controlul pozitiv si
negativ si se introduce in termocycler.

Acest amestec este supus la 40 de cicluri de
amplificare In termocycler. PCR este initiata
printr-o etapa de denaturare de 15 minute la 94°C
si se finalizeaza printr-o etapa de extindere de 10
minute la 72°C. Fiecare ciclu cuprinde o etapa de
denaturare la 94°C timp de 30 de secunde, o
etapd de hibridare la 63°C timp de 90 de secunde
si o etapd de elongatie a lantului la 72°C timp de
90 de secunde.

3. Electroforeza in gel de agaroza

Amestecul este supus la electroforeza in gel
de agaroza cu bromurd de etidium 2% timp de
3045 de minute.

In final, produsii PCR sunt examinati cu
ajutorul unui transiluminator UV (figura 2).

Caz clinic

Pacient in varsta de 33 de ani, asimptomatic,
este trimis pentru efectuarea PCR pentru cele
6 ITS de catre medicul urolog. Pacientul este
casatorit de 10 ani, neaga relatiile extraconjugale
si prezintd infertilitate de aproximativ 2 ani. Sotia
este, de asemenea, asimptomatica. A efectuat uro-
culturd si spermoculturd care sunt negative.

in urma efectudrii PCR pentru CT, NG, MG,
MH, UU si TV, pacientul este depistat cu 3 ITS
concomitente, respective CT, NG si UU si este
indrumat medicului urolog, impreund cu sotia,
pentru tratament.
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Fig. 2 — Rezultat PCR — CN- control negativ, CP — Control
pozitiv, MK — marker pentru greutate moleculard. 6 — proba
pozitivd pentru CT, 7,8 — probe negative, 9 - proba pozitivid
pentru CT si NG.

Fig. 2. PCR — positive result — CN-negative control, CP —
positive control, MK — molecular weight marker, 6 —
positive sample for CT, 7,8 — negative samples, 9 — positive
sample for CT and NG

step at 72°C. Each cycle includes a denaturation
step at 94°C for 30 seconds, a hybridization step
at 63°C for 90 seconds and a chain elongation step
at 72°C for 90 seconds.

3. Agarose gel electrophoresis

The mixture is subjected to electrophoresis in
agarose gel with 2% ethidium bromide for 30-45
minutes.

Finally, the PCR products are examined by
using a UV transilluminator.

Case report

Patient aged 33 years, asymptomatic, is sent
to perform PCR for the 6 STIs by the urologist.
The patient has been married for 10 years, denies
extramarital affairs and has shown to be infertile
for about 2 years. Wife is also asymptomatic. A
urine culture and a semen culture were
performed and they were both negative.

After carrying out PCR testing for CT, NG,
MG, MH, UU and TV, the patient is found with
three concurrent STIs, namely CT, NG and UU,
and is sent to the urologist together with his wife
for treatment.
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Discutii

Chiar dacd sunt disponibile multe alte me-
tode de depistare a ITS, de exemplu cultura
bacteriana, testele imunologice si serologice,
testele moleculare care identifici ADN-ul bacte-
rian au cele sensibilitate si specificitate crescute
(8,12, 13, 14).

Coinfectia dintre CT si NG este frecventd, 10-
30% dintre pacientii infectati cu NG sunt
coinfectati cu CT (20, 21). In Statele Unite ale
Americii, tratamentul empiric pentru CT se
recomandd In cazul pacientilor cu gonoree, daca
nu s-a efectuat testare si pentru CT (20). Unul
dintre principalele avantaje ale PCR ca metoda de
depistare a ITS constd in faptul cd ajutd clinicienii
in a lua decizia de a institui sau nu tratament
asociat pentru CT cand pacientul e diagnosticat
cu gonoree.

Pe langa binecunoscuta asociere dintre CT si
NG, se pot depista si alte asocieri de ITS, ca si in
cazul prezentat. Instituirea tratamentului pentru
CT si NG nu era suficient in cazul de fats,
neducand la solutionarea infertilitatii, deoarece
aceasta putea fi intretinutd de UU, stiut fiind
faptul ca UU este mai frecventd in cazul
cuplurilor infertile (13). Un alt avantaj al PCR este
cd metoda de depistare a ITS constd in faptul ca
pot fi depistate simultat, din acelasi specimen,
mai multe ITS, intr-un timp scurt de lucru.

Printre avantajele metodei PCR se numara si
faptul ca aceasta se poate realiza din uring, care
este un specimen usor de colectat, printr-o
metodd noninvaziva.

Concluzii

Majoritatea ITS-urilor sunt asimptomatice,
fapt care duce la diagnosticul intarziat. Avantajul
PCR, in contextul acestui pacient, consta in faptul
cd printr-o analizd simpld, rapida si neinvaziva
s-a depistat o asociere de 3 cauze pentru inferti-
litate. PCR s-a dovedit superioard uroculturii si
spermoculturii in depistarea ITS, in cazul
prezentului pacient.

In concluzie, PCR ca metoda de diagnostic a
ITS-urilor are toate avantajele necesare unui
program de screening: rapiditate, noninvazivitate
si detectare simultand a 6 agenti patogeni: CT,
NG, MG, MH, UU si TV.
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Discussion

Although many other methods to detect STIs
are available, e.g. bacterial culture, immunoassays
and serological tests, the molecular tests
identifying bacterial DNA have increased
sensitivity and specificity.

Co-infection between CT and NG is common,
10-30% of patients infected with NG are co-
infected with CT as well. In the United States, the
empiric treatment for CT is recommended in
patients with gonorrhea, if CT testing was not
also performed (20). One of the main advantages
of PCR as a method for detection of STIs is that it
helps clinicians in deciding whether or not to
institute CT associated therapy to the patient
diagnosed with gonorrhea.

Besides the well-known association between
CT and NG, other STI associations can be
detected as well, as in the case presented.
Instituting the CT and NG treatment was not
enough in this case, not leading to the solution of
infertility because it could be maintained by UU,
knowing that UU is more common in infertile
couples. Another advantage of PCR as a STI
screening method is that several STIs can be
simultaneously detected, from the same
specimen, within a short working time.

One of the advantages of PCR is the fact that
this can be performed using urine, which is an
easily collectible specimen, by a non-invasive
method.

Conclusions

Most STIs are asymptomatic, leading to
delayed diagnosis. The advantage of PCR, in the
context of this patient, is that through a simple,
fast and non-invasive test, an association of three
infertility causes has been detected. PCR was
superior to urine culture and semen culture in
detecting STIs, for this patient.

In conclusion, PCR as a diagnosis method for
STIs has all the advantages required for a
screening program: speed, non-invasiveness and
simultaneous detection of six pathogens: CT, NG,
MG, MH, UU and TV.
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