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Summary
This study focuses on diagnosis of Clostridium difficile causing Antibiotic — Associated diarrhea
and colitis by Elisa method and to detect of C. difficile Toxin A and B in stool samples by Elisa test.
Two hundred forty (240) stool samples were collected from children suffering from antibiotic-
associated diarrhea and Colitis cases at ages from after birth to 15 years old from Baghdad hospitals.
Samples were taken during the period of first of June 2013 until the end of April 2014. In addition to
that 80 samples from healthy children of the same age and sex as a control group. Clostridium difficile
Toxin A and B in stool samples were detected. Results of this study indicated that females were more
infected than males. Overall positivity was 21.25% in present studied group compared to controls
(P<0.05). In conclusion, the majority percent from age <lyear 15% and this percent decreased with

the advance in age.
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Introduction

Clostridium difficile infection (CDI) is a
hospital-acquired infection with increasing
incidence and severity. The most frequently
used test to diagnose CDI is an enzyme
immunoassay (EIA) for toxins A and B in stool
samples (1). Infection with toxin-producing
Clostridium difficile strains is a common cause
of diarrhea. The severity of C. difficile infection
ranges from mild diarrhea to pseudo
membranous colitis and can result in death. A
total of 15-25 % of all cases of Antibiotic-
Associated Diarrhea result from CDI (2).
Clostridium difficile is the cause of antibiotic-
associated diarrhea increases with the severity
of disease, reaching 95-100 % among patients
with documented antibiotic-associated colitis.
Accurate diagnosis early in the disease course
is important to the successful management of
CDI (3).

The prevalence and virulence of healthcare-
associated C. difficile disease has increased,
and it is the most common cause of infectious
diarrhea in the healthcare setting. While there
are multiple tests commercially available for
the diagnosis of C. difficile infection, enzyme
immunoassay (EIA) testing for toxins A and B
is most commonly used (4). Two large toxins,
TcdA enterotoxin and TcdB cytotoxine (308
kDa and 270 kDa, respectively), are recognized
as the main virulence factors of C. difficile (5).
C. difficile carriage rates average 37% for
infants (0 — 1) month of age and 30% between

(1- 6) months of age, exposure to environments
where C difficile is present is important (6 and
7). Previous study in lIraq isolated 14%,
(diarrhea 8% and healthy 6%) (8), and 13% (9),
there are few epidemiological studies involving
this pathogen as a cause of diarrhea in children
and no detection of C. difficile Toxin A and B
in stool samples by Elisa test.

Materials and Methods

Two hundred fourty (240) stool samples
were collected from children suffering from
AAD and Colitis cases at ages from after birth
to 15 years old from Baghdad hospitals. Also
80 stool samples were collected from healthy
children as a control group. Stool samples were
collected into a clean container with no
preservative. All stool specimens were stored
at 2-8 °C and tested as soon as possible. Ideally,
stool specimens were tested within 24 hrs. but
specimens stored at 2-8°C for up to 72 hrs.
prior to testing. If specimens were not tested
within 72 hrs. they were frozen immediately
upon receipt at —20 °C or colder.

Premier Toxins A and B Antibody-coated
Microwells-Breakaway plastic wells were
coated with mouse monoclonal anti-toxin A
antibody and polyclonal goat anti-toxin B
antibody; Premier Toxins A and B Positive
Control — Inactivated toxin A and B in buffered
protein solution containing gentamicin and
thimerosal (0.02%) as a preservatives; Premier
Toxins A and B Samples Diluent/ Negative
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Control — Buffered protein solution containing
gentamicin and thimerosal (0.02%) as
preservatives; Premier 20X Wash Buffer 1l —
Concentrated  wash  buffer  containing
thimerosal (0.2%) as a preservative; Premier
Toxins A and B Enzyme Conjugate-Polyclonal
goat anti-toxin A and antitoxin B antibodies
conjugated to horseradish peroxidase in
buffered protein solution containing gentamicin
and thimerosal (0.02%) as preservatives;
Premier Substrate 1- Buffered solution
containing peroxide and tetramethyl benzidine;
Premier Stop Solution 1-1M Phosphoric acid,;
Sample Transfer pipettes; Microwell plate
sealers.

Reagent Preparation: Bring the entire Kit,
including  microwell pouch, to room
temperature 21-27 °C before use. Returnto 2°C
immediately after use, Prepare decontamination
vessel for discarding reagents and materials,
and do not allow microwells to dry out between
steps. Reproducibility in any EIA is largely
dependent on the consistency and thoroughness
with which the microwells are washed carefully
follow the recommended wash procedure as
outlined in the EIA test procedure. An
automated washer may be used, Prepare 1X
Wash Buffer as needed. For example: 5.0 mL
of 20X Wash Buffer Il + 95.0 mL of distilled or
deionized wash is sufficient to wash 1 strip.
Place in clean squirt bottle. The 1X Wash
Buffer can be stored at 21-27 °C forup to 3
months, One Positive and 1 Negative Control
well must be included with each run of
specimens. Use the Positive Control as
provided. Do not dilute, Use EIA plate sealers
to cover the assay during incubation steps. Cut
to size, then remove paper backing before use.

Specimen  Preparation: (1:5 Sample
Dilution). Add 200 pL of Sample Diluent to a
clean test tube with dropper assembly (or
equivalent). Mix stool as thoroughly as possible
prior to pipetting for liquid or semi-solid stool:
Using the disposable transfer pipettes and
measuring to the 1st calibration mark (50 pL),
transfer 50 pL of stool into the dilution tube
containing Sample Diluent. Rinse the transfer
pipette by drawing the stool suspension in and
out of the pipette several times. Remove pipette
and vortex the suspension thoroughly (15
seconds), and replace pipette in tube. Stool
specimens may be centrifuged after dilutions.

Test Procedure: After the pouch has reached
21-27°C, break off the required number of
microwells (1 well for each specimen plus 1
positive and 1 negative control well per batch).
Place the microwells in the microwell strip
holder and record the location of all wells.
Unused microwells must be resealed in the
pouch immediately. Using the original transfer
pipette, draw up diluted stool to the 100 uL
calibration point (2nd mark from tip of the
pipette) and add to the appropriate well (place
pipette tip halfway into well and let sample
slowly run down side of well). Add 2 free-
falling drops of Positive Control to the
appropriate well. Add 100 pL (2nd mark on
transfer pipette) of Negative Control (Sample
Diluent) to the appropriate well. Add 1 free-
falling drop of Enzyme Conjugate (50 pL) to all
wells. Mix wells by firmly shaking/swirling the
plate for 30 seconds. Cut plate sealer to size and
press firmly onto top of microwells to seal.
Incubate the plate for 50 minutes at 35-39 °C.
Carefully, remove the plate sealer and wash
wells. Dump plate contents firmly into a
biohazard receptacle; Bang the inverted plate
on a clean stack of paper towels; Fill all wells
with 1X Wash Buffer directing stream of buffer
to the sides of the wells to avoid foaming.
Immediately proceed to Step 6.d.; Repeat wash
cycle (dump, bang on fresh towels, fill) 4 to 6
times (for a total of 5-7 washes). After the last
fill, dump and bang plates on fresh towels hard
enough to remove as much excess wash buffer
as possible but do not allow wells to completely
dry at any time. Clean the underside of all wells
with a lint free tissue. Add 2 free-falling drops
of Substrate T (100 uL) to each well. Firmly
shake/swirl the plate for 10-15 seconds then
incubate for 10 minutes at 21-27°C. Add 2 free-
falling drops of Stop Solution I (100 pL) to all
wells. Shake/swirl the plate firmly for 30
seconds to assure complete mixing. After
addition of Stop Solution I, wait 2 minutes
before reading (Step 11).

Initial color of positive reaction is blue,
which changes to yellow upon addition of Stop
Solution 1. Observe reactions: Visual
Determination — Read within 15 minutes after
adding Stop Solution I; Spectrophotometric
Determination — Zero EIA reader on air. Wipe
the underside of wells with a lint free tissue.
Read absorbance at 450 nm or 450/630 nm
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within 30 minutes of adding Stop Solution 1.
(10 and 11).

Results and Discussion

Visual reading (Fig. 1), negative= colorless
to faint (barely visible) yellow, Positive=
definite yellow color. Spectrophotometric
Single Wavelength (450 nm). Negative=
0OD450 < 0.150, Positive= OD450 > 0.150.

A positive result indicates the presence of C.
difficile toxin A and/or B. A negative result
indicates the absence of toxins A and B, or that
the level of toxin is below that which could be
detected by the assay. Sensitivity and
specificity compared to the reference cytotoxin
method were 94.7 and 97.3 %, respectively.
Fifty one samples (21.25%) were positive for
C. difficile, maximum positive cases were in <
5 years age group (18.75%), while it form
(2.5 %) in age group > 5 years (Table, 1).

Figure, 1: ELISA test .Pc, positive control .NC, negative
control. NP, negative patient. PP, positive patient.

Table, 1: Distribution of toxin A and/or B according

to age groups human samples.
Age

(group)| e
years No.

No. (%) No.

| 216 45(1875) 60 12 (15.00) 0.849 NS

DO 15 6500 10 0(0.00) 085LNS
| 9 0(000) 10 0(0.00) 0.00NS
G| 240 512125 80 12 (15.00) 2.077 NS
S . e - B72a* e

square-

XZ

* (P<0.05), ** (P<0.01), NS: Non-significant.

Percentage of positivity of C. difficile in
study as compared to control group, was not
statistically (P<0.05) significant. The isolation
from age <lyear was 15%, (Table, 2), and this
decreased with age. As compared with control,
there was no statistically (P<0.05) significant.

This study shows that females were more
infected than males. Overall positivity was
21.25% in this study group compared to
controls (P<0.05), (Table, 3).

Table, 2: Distribution of toxin A and/or B according
to age groups <5 years.

Age Patient Control Chi-
(CICUION Sample  Positive  Sample  Positive [EEEEWES

EE] No.  No. (%) No.  No. (%) e

>1 147 36(15.00) 20 11 (13.75) 0.637 NS
) 48 6(250) 20  1(1.25) 0.422NS
2-3 9 2083 10  0(0.00) 0.048NS

3-4
4-5
Total

Chi-
square-
XZ

6  1(042) 5
6 0(000) 5
216 45(18.75) 60

0(0.00) 0.009 NS
0(0.00) 0.00 NS
12 (15.00) 0.804 NS

- 6.057 ** - 4739 *

Table, 3: Distribution of toxin A and/or B according
to sex.

Control
Sample Positive SCIU%VE-
No. (%) No. (%)

36 5
(45.00)  (6.25)

Age Patient

(CICEOM Sample  Positive
No. (%) No. (%)

Ve 102 21
(42.50)  (8.75)

0.144 NS

Female [EKE 30 44 7 0.208NS
(57.20) (12.60) (55.00) (8.75)
el 240 51 80 12 0.963NS

(100) (21.25)  (100)  (15.00)

Chi-
square- 5612* 182NS 4.853* 1.579NS

2
X
\ * (P<0.05), NS: Non-significant.

This result was almost similar to that in the
study by (12), who reported 13.6 % positivity,
but lower than that reported by (13) 28.8%. 2.7
% isolation of C. difficile from control group
(14), but other authors (15) all of the control
stool samples were negative for toxins A/B by
ELISA, and males 53% were more infected
than female 46%. Our results are similar to (16)
who said that females were more infected than
males. This result agrees with (17) who
reported 18.2% positivity. The organism has
been recovered from the hands of hospital
personnel, baby baths, oxi meters, electronic
thermometers, and hospital floors. Breastfed
infants have lower carriage rates than do
formula-fed infants 14 -30 %, respectively. At
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6 to 12 months of age, approximately 14% of
children are colonized with C. difficile, and by
3 years of age, the rate is similar to that of non-
hospitalized adults 0-3%. Recognized risk
factors for older children acquiring CDI
included antimicrobial therapy (6 and 7). The
diagnosis of C difficile disease is based on the
presence of diarrhea and of C difficile toxins in
a diarrheal stool specimen. In conclusion, the
most common testing method used today for C.
difficile toxins is the commercially available
enzyme immunoassay (EIA), which detects
toxins A and/or B.
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