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malignancies that were monitored for BK virus in urine in which the

real-time PCR assay rendered PCR products with melting temper-

ature of 57 ◦C that was significantly different from those described

by the manufacturer. Sequencing of the PCR products obtained

from the amplification of the T-antigen region using the following

primers: BK1fw (5′-TGCCCAGCACACATGTGTCTA-3′)  and ATSrev

(5′-TTTTATCCTCGTCGCCCCT-3′) was done and showed polymor-

phisms in the T  antigen gene (Fig. 1) one of which (G4471A) has

never been described previously (Gene bank accession number

KJ476629). Manna et al. have described clinical samples which

yielded atypical amplification profiles, but the frequency with

which this occurs is not clear from their data.3 Large and small

T-antigen and anagnoprotein sequences are sometimes regarded

as attractive sites for assay development since it seems to have the

lowest rate of genome variability. However, it should be keep in

mind that, at this time a  few number sequences of these genes have

known; so, it is also likely that additional gene polymorphisms will

be discovered in these areas.4

The sequence obtained for VP1 region following the primers and

conditions proposed by Li Jin et al.5 corresponded, in all cases, to

the subtype VI (or Ib1 subgroup) that, according to epidemiological

studies, has low rates in Europe showing the highest prevalence

in the Southeast Asia, although it is widespread throughout the

world.6 A  recent study conducted by  J. Ledesma in Spain reported

that the subtype I was the predominant subtype detected in urine

(61.2%) and plasma (38.2%) samples followed by  subtype II and

that the subtype found in urine can be different from that found

in plasma.7

The abnormality of the RT-PCR results and, later, the polymor-

phisms found could indicate a  common source of infection for the

patients, likely from transfused blood products, since all of them

have compatible blood groups and were transfused in the same

period of time.
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B, Muñoz  P. BK polyomavirus genotyping at  inter- and intra-patient level in Spain.
J  Med  Virol. 2013;85:1402–8.

Mercedes Treviño Castellano a,∗,

Daniel Navarro de la Cruz b,  Paloma Areses Elizalde a,

Antonio Aguilera Guirao a

a Servicio de Microbiología, Hospital de Conxo, Complejo Hospitalario

Universitario de Santiago, Santiago de  Compostela, Spain
b Servicio de Microbiología, Hospital Clínico, Complejo Hospitalario

Universitario de Santiago, Santiago de  Compostela, Spain

∗ Corresponding author.

E-mail address: Maria.Mercedes.Trevino.Castellano@sergas.es

(M.  Treviño Castellano).

http://dx.doi.org/10.1016/j.eimc.2014.09.008

A comparative evaluation of the sensitivity of

one automated and one manual nucleic acid

extraction methods for the performance of the

Speed-oligoTM Direct Mycobacterium

Tuberculosis assay

Evaluación comparativa de la sensibilidad de un método
automatizado y uno manual para la extracción de ácidos
nucleicos con el ensayo Speed-oligoTM Direct Mycobacterium
Tuberculosis

Dear Editor,

Nucleic acid amplification techniques are becoming widely used

for mycobacterial detection as they combine high sensitivity, high

specificity, and the rapid turnaround of results. Among the different

steps that participate in  ensuring a  reliable molecular detection

method, DNA extraction is crucial.

The novel oligochromatographic assay, Speed-oligoTM Direct

Mycobacterium Tuberculosis (SO-DMT) (Vircell S.L., Santa Fe,

Granada, Spain), is based on PCR technology combined with a

dipstick to detect the presence of Mycobacterium and specifi-

cally identify Mycobacterium tuberculosis complex (MTC) in clinical

respiratory specimens.

In our previous study, we demonstrated a  high sensitivity of SO-

DMT in detection of Mycobacterium spp. in acid fast bacilli (AFB)

smear-positive clinical respiratory specimens and a simultaneous

differentiation from MTC  species.1

In  this study, we compared on performance of the SO-DMT

assay, related to mycobacterial culture, by using two  different

nucleic acid extraction methods: the one manual included in  the

SO-DMT assay (Vircell-NXM) and another automated performed

with the GXT DNA/RNA nucleic acid extraction kit (Hain Lifescience,

Nehren, Germany) (Hain-ANXM).

The purpose of comparison was, in  case of a high correlation

of results, to only perform the automated Hain-ANXM extraction

for the SO-DMT assay with the aim of a single nucleic acid extrac-

tion with less hands-on-time which could also be  used for the

Genotype® MTBDRplus test in case of MTC  detection.

SO-DMT and culture were used to  prospectively assay 81 fresh

respiratory specimens from 81 patients with suspicion of mycobac-

terial disease from August 2012 till June 2013. However, 23 could

only be extracted by one method (21 by Vircell-NXM and 2 by

Hain-ANXM). For this reason, they were excluded from the study

as both extraction methods could not  be compared. Also, 27  frozen

respiratory specimens (culture results: MTC  [12], and Nontubercu-

lous mycobacteria (NTM) [15]) were retrospectively evaluated with

the SO-DMT. Thus, a  total of 85 specimens were included in the

study. Respiratory specimens were decontaminated, examined by

auramine staining according with a  method previously published2

and cultured following standard protocols.3,4 Generally, Mycobac-

teria were identified by GenoTypeTM Mycobacterium CM/AS assay

(Hain Lifescience, Nehren, Germany) or  BD MGITTM TBc ID (Beckton

Dickinson, USA). However, one NTM isolate included was  finally

identified as Mycobacterium terrae by sequence-based methods

(Gregorio Marañon Hospital, Madrid (Spain)).
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Table  1

Sensitivity and positive predictive values of SO-DMT assay compared to  culture with

both  nucleic acid extraction methods studied.

Extraction method Specimens

All

(N =  85)

n/N

AFB+

(N = 81)

n/N

AFB−

(N = 4)

n/N

MTC

(N =  61)

n/N

NTM

(N =  24)

n/N

Vircell-NXM

Sensitivity 0.87 0.90 0.25 0.96 0.62

74/85  73/81 1/4 59/61 15/24

PPV 1  1 1 1  1

74/74 57/57 1/1 59/59 15/15

Hain-ANXM

Sensitivity 0.8 0.83  0.25 0.92 0.5

68/85  67/81 1/4 56/61 12/24

PPV 1  1 1 1  1

68/68 67/67 1/1 56/56 12/12

PPV: positive predictive value.

Two aliquots of 650 �l of decontaminated specimens were

maintained for a  maximum of 7 days at 4 ◦C  until assayed with

SO-DMT. In those cases where we  observed a  disagreement among

the  results obtained by the two nucleic acid extraction methods, we

confirmed the discrepancy by repeating the whole test again using

new nucleic acid extracts from the beginning. In  all cases, the dis-

agreement kept. For the statistical analysis, the SPSS 15.0 software

was used.

Out of the 85 specimens, 81 (95.3%) were Acid-Fast Bacilli (AFB)

smear-positive: 60 (70.6%) strong-positive (≥1–9 AFB/field [200×])

and 21 (24.7%) weak-positive (<1–9 AFB/field [200×]). Finally, 4

(4.7%) AFB negative and mycobacterial culture positive specimens

(1 MTC  and 3 NTM) were included. According to the culture results,

61 (71.8%) were positive for MTC  and 24 (28.2% for NTM). The NTM

species isolated were identified as M.  abscessus (5 [5.9%]), M.  avium

(10 [11.8%]), M.  genavense (1 [1.2%]), M.  gordonae (1 [1.2%]), M.

intracellulare (5 [5.9%]), M. scrofulaceum (1 [1.2%]), and M. terrae

(1 [1.2%]).

In the detection of Mycobacterium spp. in the 85 valuables spec-

imens the Vircell-NXM showed an overall Sensitivity (S) of 0.87

(74/85) and Predictive Positive Value (PPV) of 1 (74/74); while

Hain-ANXM showed a  S  of 0.8 (68/85) and PPV of 1 (68/68).

When considering the subgroup of 81 specimens AFB  smear-

positive; the S  of the SO-DMT Vircell nucleic acid extraction method

was 0.9 (73/81), (S: 0.95 (57/60) in  AFB strong-positives and S:  0.76

(16/21) in the AFB weak-positives); whereas with the Hain-ANXM,

S was 0.83 (67/81) (S: 0.92 (55/60) in the AFB strong-positive and

S:  0.57 (12/21) in the AFB weak-positive subgroup) (Table 1).

A total of  3 (2.9%) specimens gave a low detection signal for

MTC  (MTC +/−)  while 2 (1.9%) specimens gave a  low detection

signal for NTM (NTM +/−) when Vircell-NXM was used. When Hain-

ANXM was applied, a  low detection signal for MTC  (MTC +/−)  and

NTM (NTM +/−)  was observed in 6 (5.8%) and 2 (1.9%) specimens

respectively.

None of the nucleic acid extraction methods used with the SO-

DMT  assay showed molecular detection of NTM in a  MTC  case or

vice versa.

In six specimens, four of them AFB weak-positive, no mycobac-

terial detection was observed with the automated extraction

method. Meanwhile, in those six cases, the manual one showed

a SO-DMT positive result (3 MTC  and 3 NTM). But, in three out of

these six cases (2 MTC  and 1 NTM), the manual method gave a

low detection signal. In accordance with previously exposed, our

results showed a  most efficient DNA extraction with the manual

Vircell-NXM in comparison with the automated method. Specially,

it  happened in  weakly positive AFB specimens. Moreover, the

detection of mycobacterial DNA in AFB  negative smear showed a

very low S (S: 0.25) when we used any of those extraction methods.

In any case, the SO-DMT assay showed a positive result only with

the Hain-ANXM.

The manual extraction method took approximately 1  h per spec-

imen, which 15 min  were hands-on time to  be distributed across

the whole time period. Whereas the automated extraction method

took also 1 h per specimen, in  which only 3 min  were hands-on time

at the beginning of the process.

No previous study has compared the influences of  two DNA

extraction methods (a manual and an automated one) on the sen-

sitivity of PCR amplification of the SO-DMT assay.

The main advantage of the automated nucleic acid extraction

method is that it only required 3 min  hands-on-time, being the rest

of the time fully automated.

However, the S  is more important than laboratory automatiza-

tion or economy in  the diagnosis of tuberculosis. The automated

system missed two  specimens even among strong positive

specimens.

There is  a  limitation in our  study as we have not compared the

manual and the automated extraction method with the SO-DMT in

another kind of specimen different from the respiratory one.

Further studies will be necessary to  assess the efficiency of  both

extraction methods with the SO-DMT assay when using specimens

not belonging to  the respiratory tract in  which mycobacterial iso-

lates have also been described.

In  conclusion, even though the automated extraction method

requires only 3 min  hands-on-time, it should never be used alone,

without the manual one, neither in  strong positive nor in weak

positive auramine staining specimens.
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