
Comparison of Microscopy and PCR for Detection of Intestinal
Parasites in Danish Patients Supports an Incentive for Molecular
Screening Platforms

In order to compare the diagnostic efficacy of microscopy of
fecal concentrates and real-time PCR for the detection of

intestinal parasites in Danish patients, a total of 889 fresh fecal
samples were chosen randomly over a period of 6 months (No-
vember 2007 to May 2008) among fecal samples submitted for
general parasitological examination (n � 122), persistent diar-
rhea (n � 362), travel-associated diarrhea (n � 386), diarrhea
in institutionalized individuals (n � 9), and diarrhea in immu-
nocompromised patients (n � 10) (2). From each specimen,
250 mg of feces was stored at �20°C for subsequent DNA ex-
traction and up to 1 g of feces was submitted to Blastocystis-
specific culture using Jones medium and evaluated for the pres-
ence of Blastocystis after 48 h. Finally, the remainder of each
specimen was processed by an in-house formol ethyl-acetate
concentration technique (FECT). Ziehl-Neelsen staining was
performed to enable the detection of sporozoa. Fecal concen-
trates obtained by FECT were evaluated in duplicates (with and
without iodine) for ova, (oo)cysts, and larvae by skilled micros-
copists (2).

DNA was extracted using the NucliSENS easyMag DNA ex-
traction robot (BioMeriux Danmark Aps, Herlev, Denmark) and
submitted to real-time PCR analyses for Giardia intestinalis, Cryp-
tosporidium sp., Entamoeba histolytica, Entamoeba dispar, and Di-
entamoeba fragilis according to previously published protocols (5,
9, 10).

The sensitivity of FECT-microscopy compared to that of PCR
was only 38% in terms of detection of G. intestinalis (Table 1).
Cryptosporidium was not detected by microscopy but was detected
in 16 samples by PCR. The higher sensitivity of PCR supports
findings from other studies (1, 7, 10). The median cycle threshold
(CT) value for samples that were Giardia positive by both micros-
copy and PCR was 25.28 (interquartile range [IQR], 20.37 to
26.62]), whereas it was 32.02 (IQR, 29.07 to 35.91) for samples
positive by PCR only, which could be a direct explanation for the
relatively low sensitivity of microscopy. Similarly, all samples pos-
itive for Cryptosporidium had CT values of �32.

FECT-microscopy does not enable the detection of D. fra-
gilis. In the present study, the sensitivity of FECT-microscopy
for Blastocystis was only 30% compared to the sensitivity of
culture (Table 1), supporting the low sensitivity demonstrated
in a similar study (6).

The specificity of PCR obviously restricts the number of differ-
ent pathogens that can be detected, in contrast to the broad range
of different parasites that can be detected using microscopy (7).
Incidentally, no ova or larvae of helminths were detected in any of
the 889 samples, supporting the trend from previous Danish stud-
ies (3). In 3.1% of the samples, “apathogenic” protozoa were de-
tected by microscopy, mainly Entamoeba coli.

The data indicate that the use of FECT-microscopy alone for
general, routine parasitological diagnosis in Denmark has limited
diagnostic value. It appears that the rationale for developing and
implementing molecular screening platforms, combined with

microscopy-based and specialized analyses where appropriate (1,
4, 8), is strong in such countries. We emphasize that the use of
real-time PCR for parasites in routine microbiology does not dis-
miss the need for careful interpretation of test results. Particular
attention should be given to exploring and defining the diagnostic
value of quantitative results (CT values).

REFERENCES
1. Bruijnesteijn van Coppenraet LE, Wallinga JA, Ruijs GJ, Bruins MJ,

Verweij JJ. 2009. Parasitological diagnosis combining an internally con-
trolled real-time PCR assay for the detection of four protozoa in stool
samples with a testing algorithm for microscopy. Clin. Microbiol. Infect.
15:869 – 874.

2. Rene BA, Stensvold CR, Badsberg JH, Nielsen HV. 2009. Subtype
analysis of Blastocystis isolates from Blastocystis cyst excreting patients.
Am. J. Trop. Med. Hyg. 80:588 –592.

3. Stensvold CR, et al. 2011. The prevalence and clinical significance of
intestinal parasites in HIV-infected patients in Denmark. Scand. J. Infect.
Dis. 43:129 –135.

4. Stensvold CR, Lebbad M, Verweij JJ. 2011. The impact of genetic diver-
sity in protozoa on molecular diagnostics. Trends Parasitol. 27:53–58.

5. Stensvold CR, et al. 2007. Prevalence of Dientamoeba fragilis genotypes in
different Danish populations as assessed by PCR and SNP genotyping.
Trop. Med. Int. Health 12(Suppl):182.

6. Stensvold CR, Arendrup MC, Jespersgaard C, Mølbak K, Nielsen HV.
2007. Detecting Blastocystis using parasitologic and DNA-based methods:
a comparative study. Diagn. Microbiol. Infect. Dis. 59:303–307.

Published ahead of print 16 November 2011

Address correspondence to Christen Rune Stensvold, run@ssi.dk.

Copyright © 2012, American Society for Microbiology. All Rights Reserved.

doi:10.1128/JCM.06012-11

TABLE 1 Comparison of PCR and FECT-microscopy for detection of
intestinal parasites in stool samples

Parasite

No. (%) of samples (n � 889) positive by:

PCR on genomic
DNA extracted
directly from
feces

Microscopy of
FECT
concentrates

Blastocystis
culture

Giardia intestinalis 24 (2.7) 9 (1.0) NAa

Cryptosporidium sp. 16 (1.8) 0 (0.0) NA
Entamoeba histolytica 4 (0.5) 1 (0.1) NA
Entamoeba dispar 2 (0.2) 1 (0.1) NA
Dientamoeba fragilis 167 (18.8) NA NA
Blastocystis sp. NA 19 (2.1) 64 (7.2)
Otherb NA 28 (3.1) NA
a NA, not applicable.
b Other parasites include Entamoeba coli, Entamoeba hartmanni, and Endolimax nana.
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