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Probiotics Supplementation During Pregnancy or Infancy
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CASP for meta-analysis

Critical Appraisal Skills Programmer (CASP)
1. Did the review ask a clearly-focused question?
2. Did the review include the right type of study?
3. Did the reviewers try to identify all studies?
4. Did the reviewers assess the quality of the included studies?

5. If the results of the studies have been combined, was it reasonable
to do so0?

6. How are the results presented and what is it?

7. How precise are these results?

8. Can the results be applied to the local population?
9. Were all important outcomes considered?

10. Should policy or practice change as a result of the evidence
contained in this review?
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Appraisal

e Did the review ask a clearly-focused
qguestion ? - Yes
Background: The study of probiotics to prevent allergic conditions

has yielded conflicting results in children. We undertook a meta-
analysis of randomized controlled trials to investigate whether

probiotic use during pregnancy and early life decreases the inci-
dence of atopic dermatitis and immunoglobulin E (IgE)-associated
atopic_dermatitis in infants and young children.



Appraisal

e Did the review include the right type of study ?
- Yes

We conducted a formal sxstematic review and a meta-
analysis of randomized controlled trials to investigate
whether probiotic use during pregnancy and early life de-
creases the incidence of atopic dermatitis and IgE-associated
atopic_dermatitis in infants and young children. We did not

consider asthma as one of the outcomes of this review,
because the distinction between asthma and wheezing is
difficult in young children, and asthma generally occurs at a
later age than atopic dermatitis. Furthermore, there is no
evidence that probiotics have an effect in the prevention of
asthma.'’



Appraisal

e Did the reviewers try to identify all studies ¢
- Yes

methods of our investigation.zo In March 2011, we Eerformed

a_systematic literature search in the Medline database, Em-
base. and the Cochrane Library (reviews only) for clinical
trials that investigated factors related to infection, including

probiotic use, and atopic dermatitis in infants and children.
The literature search was updated on 26 October 2011, during

the final revision process. Full details on the search strings used
are given in eAppendix 1 (http://links.lww.com/EDE/AS72).
We restricted our search to clinical or randomized controlled

trials conducted in humans, and to the papers published in
English.



Appraisal

e Did the reviewers assess the quality of the
included studies ¢ - Yes

Table 2 reports selected quality measures of trials
included in the meta- analy51s All trials were double-blinded.

' 1pleted the follow-u
period did not show relevant differences between treatment

and placebo groups in any of the trials. Clinical assessment of
atopic_dermatitis was Eerformed bx studx-outcome assSessors

or clinicians in 12 of 14 studies. In the remaining 2 studies,
atopic dermatitis was reported by parents, either as complaint
in questionnaires/diaries or as diagnosed by a family doctor
or other physician.



TABLE 2. Quality Measures of Double-blinded Randomized Controlled Trials Included in the

Meta-analysis on Probiotics and Prevention of Atopic Dermatitis

Ist Author, Year

% Completed the Study

Outcome Assessment

Kalliomaki et al, 2001"
Rautava et al,* 200237
Kalliomaki et al, 200332
Kalliomaki et al,* 2007
Rautava et al, 2006°¢
Abrahamsson et al, 2007%®
Taylor et al, 2007%°
Kukkonen et al, 200743
Kuitunen et al.® 200942
Huurre et al, 2008>"
Kopp et al, 20083
Wickens et al, 20082

Kim et al, 2009*!
Niers et al, 20093>

Soh et al, 2009°*
West et al, 2009%°
Dotterud et al, 2010°°
Boyle et al, 2011%°

rreatment Placebo
Group(s) Group
I—Sﬁ.i o
90.0 03.8
65.9 68.8
68.8 75.6
NA NA
81.2 80.9
77.4 80.2
75.6 15.7
72.9 72.8
NA NA
92.6 86.3
Group 1: 84.7 87.7
Group 2: 88.8
57.9 63.6
64.1 61.5
97.6 96.0
943 96.7
654 68.6
87.2 82.4

Performed by clinicians/study outcome assessors
Performed by clinicians/study outcome assessors
Performed by clinicians/study outcome assessors
Performed by clinicians/study outcome assessors
Performed by clinicians/study outcome assessors
Performed by clinicians/study outcome assessors
Performed by clinicians/study outcome assessors
Performed by clinicians/study outcome assessors
Performed by clinicians/study outcome assessors
Performed by clinicians/study outcome assessors
Performed by clinicians/study outcome assessors
Performed by clinicians/study outcome assessors

Performed by clinicians/study outcome assessors

Based on diaries and/or diagnosis from family doctor or

consulted physician
Performed by clinicians/study outcome assessors

Based on questionnaires/diaries and/or diagnosis from doctor

Performed by clinicians/study outcome assessors
Performed by clinicians/study outcome assessors

- ~
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Appraisal

e If the results of the studies have been
combined, was it reasonable to do so ¥
The larger number of randomized controlled trials of
probiotics now available allowed us to conclude, using a
meta-analytic approach, that probiotics have a moderately
beneficial effect on the onset of atopic dermatitis and IgE-

associated atopic dermatitis in infants. [his_conclusion is

supported by the low-to-moderate heterogeneitx of results
among trials. the consistency of findings in several sub-

groups, and apparent lack of Eublication bias or other major

biases. Further studies could explore whether different pro-
biotic strains have different effects on the incidence of atopic
dermatitis, whether the effects of probiotics vary with breast-
feeding, and aspects of their biologic mechanisms of effect.
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IGURE 1. Flowchart for search and
slection of publications for the
1eta-analysis.
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Main reasons for exclusion:
- Intervention other than probiotics (n=12)
- Lack of specific results on eczema (n=8)
- Both the above reasons (n=5)

\

- Studieson vaccine safety/immunogenicity (n=5)

\-

- Reviews/design other than RCT (n=8)
- Other various reasons (n=9)

J




TABLE 3.
to Selected Subgroups

Summary RRs for Probiotics in the Prevention of Atopic Dermatitis, According

Subgroup No. Studies RR (95% CI) g Test for Heterogeneity
Intervention period

Predelivery only 1 0.77 (0.54-1.10) —

Pre- and postdelivery 8 0.76 (0.65-0.89) 31%

Postdelivery only 4 0.85 (0.61-1.19) 32% P = 0.54
Intervention subject®

—ndOthor Only, 2 0.70 (0.53-0.91) 0%

Child only 4 0.85 (0.61-1.19) 32%

Mother and child 6 0.81 (0.70-0.94) 9% P = 0.38
Duration of intervention

<<9 months 8 0.78 (0.65-0.94) 40%

=9 months 5 0.79 (0.65-0.95) 1% P = 0.97
Probiotic dose

<1 % 10" 6 0.78 (0.65-0.93) 7%

=1 x 10'° 7 0.79 (0.65-0.96) 42% P = 0.85
No. of probiotic types

1 7 0.82 (0.65-1.03) 50%

> | 6 0.76 (0.66-0.87) 0% P = 047
End of follow-up

Children <24 months 6 0.79 (0.62—-1.00) 25%

Children =24 months 7 0.78 (0.66-0.92) 33% P = 0.87
Geographic area

Europe 8 0.76 (0.64-0.91) 33%

Asia/Oceania 3 0.81 (0.66-0.99) 21% P = 0.69
Family history of allergic diseases®

Yes 12 0.80 (0.70-0.91) 24%

No p 0.35 (0.06-2.01) 49% P = 028
Diagnostic criteria

Hanifin and Rajka,** or similar 6 0.80 (0.61-1.06) 49%

UK Working Party,** or similar 5 0.78 (0.67—0.90) 0%

Reported by parents® 2 0.70 (0.47-1.04) 26% P = 0.69
Conflict of interest

Apparently no 3 0.74 (0.40-1.35) 61%

Only probiotic supplied 2 0.81 (0.61-1.07) 0%

Yes? 8 0.79 (0.67-0.92) 31% P = 0.86




Probiotics in primary prevention of atopic disease: a randomised
placebo-controlled trial

Marko Kalliomaki, Seppo Salminen, Heikki Arvilommi, Pentti Kero, Pertti Koskinen, Erika Isolauri
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Figure 2: Treatment effect of Lactobacillus GG on atopic

disease
Bars are 95% CI.



Probiotics and prevention of atopic
disease: 4-year follow-up of a
randomised placebo-controlled trial

Marko Kalliomaki, Seppo Salminen, Tuija Poussa,
Heikki Arvilommi, Erika Isolauri

Perinatal administration of the probiotic Lactobacillus
rhamnosus strain GG (ATCC 53103), reduces incidence of
atopic eczema in at-risk children during the first 2 years of life
(infancy). We have therefore assessed persistence of the
potential to prevent atopic eczema at 4 years. Atopic disease
was diagnosed on the basis of a questionnaire and a clinical
examination. 14 of 53 children receiving lactobacillus had
developed atopic eczema, compared with 25 of 54 receiving
placebo (relative risk 0-57, 95% CI 0-33-0-97). Skin prick test
reactivity was the same in both groups: ten of 50 children
previously given lactobacillus compared with nine of 50 given
placebo tested positive. Our results suggest that the
preventive effect of lactobacillus GG on atopic eczema extends
beyond infancy.

Lancet 2003; 361: 1869-71



Result

Study Year  Treatment Placebo RR (95% Cl) Weight
No./Total No./Total ' %

Kalliomaki 2001 15/64 31/68 —l—;- 0.51(0.32-0.84) 482
Rautava 2006  4/32 8/40 . E 0.63 (0.21-1.89) 0.93
Abrahamsson 2007  34/95 32/93 | 1.04 (0.70-1.53) 7.34
Kukkonen 2007  120/461 150/464 0.81(0.66-0.99) 27.29
Taylor 2007 38/88 34/87 : 1.10 (0.77-1.58) 8.68
Kopp 2008 19/50 14/44 ﬂ'—-l— 1.19 (0.68-2.09) 3.56
Wickens 2008 577290 40/146 —-I'— 0.72 (0.50-1.02) 8.83
Kim 2009 12/33 22/35 —-—f— 0.58 (0.34-0.97) 408
Niers 2009 27/50 33/48 —'- 0.79 (0.57-1.08) 10.98
Soh 2009 27/124 30/121 —:CI— 0.88 (0.56-1.39) 543
West 2009 9/84 19/87 —-—f— 0.49 (0.24-1.02) 214
Dotterud 2010 29/138 48/140 —I-f- 0.61(0.41-0.91) 7.06
Boyle 2011 35/108 43/102 —W+ [ FHOSe4e 886
Overall (l-squared = 24.0%, p = 0.201) 0 0.79(0.71-0.88) 100.00

| : |

5 1 3

FIGURE 2. Summary RR for probiotics in the

prevention of atopic dermatitis.
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Apply

Can the results be applied to the local
population? — Yes

Were all important outcomes
considered? — Yes

Should policy or practice change as a

result of the evidence contained in this
review? — ?
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Conclusion

Limitation
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