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Abstract:

Microbes are all around us and play a significant role in both our overall health and the health of the planet. The 

interest in adding probiotics and prebiotics to nutritional goods has developed as a result of efforts to improve the 

internal microbial environment. Probiotic and prebiotic use and effectiveness should be supported by evidence-

based medicine, just like with antibiotics. This clinical report's goal is to evaluate the medical applications of 

probiotics and prebiotics and to provide a summary of what is currently known regarding the health advantages of 

including them as dietary supplements in foods marketed to children, such as infant formula. The guidance in this 

report will help paediatric health care providers to make appropriate decisions regarding the usefulness and benefit 

of probiotics and prebiotics for their patients.
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Introduction: 

Probiotic: An oral supplement or a food product that 

contains a sufficient number of viable 

microorganisms to alter the microflora of the host and 

has the potential for beneficial health effects.[1-3]

Prebiotic: A non-digestible food ingredient that 

benefits the host by selectively stimulating the 

favorable growth and/or activity of 1 or more 

indigenous probiotic bacteria.[1-4]

Synbiotic: A product that contains both probiotics 

and prebiotics. Evidence or synergy of a specific 

prebiotic for a probiotic in the product is not 

essential. Synbiotics may be separate supplements or 

may exist in functional foods as food additives.[1-3]

Postbiotic: A metabolic byproduct generated by a 

probiotic microorganism that influences the host's 

biological functions.[5,6]

Functional food: Any modified food or food 

ingredient that provides a health benefit beyond that 

ascribed to any specific nutrient/nutrients it contains. 

It must remain a food, and it must demonstrate its 

effect in amounts normally expected to be consumed 

in the diet. Benefits may include functions relevant 

ant to improving health and well- being and/or 

reduction of risk of dis- ease. Any food that contains 

probiotics or prebiotics is a functional food. An 

example of a functional food is live- culture yogurt 

that contains probiotic bacteria, prebiotics, and other 

dietary nutrients. Human milk may also be 

considered a functional food; it contains substantial 

amounts of oligosaccharides (prebiotics) and may 

contain some naturally occurring probiotic bacteria 

(103 of bifidobacteria per mL of expressed human 

milk, as reported in 1 study).[7]

Probiotics:

Probiotic microorganisms are typically members of 

the genera Lactobacillus, Bifidobacterium, and 

Streptococcus.[1-3,8-14] These microorganisms, 

which are typically non-motile and come in a variety 

of morphologies, are fermentive, obligatory, or 

facultative anaerobic organisms. Lactic acid is 

frequently produced by them. They are able to 

dominate and outcompete potential harmful 

microorganisms in the human digestive tract due to 

their innate biological characteristics. It is now 

believed that these microbes produce minute 

molecular metabolic byproducts, including short-

chain fatty acids like butyrate, that have a favorable 

regulatory effect on host biological processes.
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These metabolic byproducts—sometimes referred to 

as "postbiotics"—might have biological effects as 

immune modulators.[5,6,15] The probiotic bacteria 

Lactobacillus rhamnosus GG (LGG), 

Bifidobacterium lactis, and Streptococcus 

thermophilus got the most research to date. The 

Gram-negative, motile, non-lactic-acid generating 

bacteria like Klebsiella, Pseudomonas, Serratia, and 

Proteus species, which may also be a significant 

component of the flora in the human digestive tract, 

are biologically distinct from these probiotic bacteria. 

These potentially dangerous microorganisms may 

breach the gut epithelium and cause sickness in 

people.[16,17] Some yeasts and yeast byproducts, 

including the yeast Saccharomyces boulardii, have 

also been researched and widely utilized as probiotic 

agents. Separate probiotic bacteria can be 

administered and consumed as medicines or 

supplements. Additionally, they may be combined 

into, added to, or already be present in functional 

foods.

Prebiotics:

Prebiotics often take the form of oligosaccharides, 

which can be naturally occurring or added to food, 

beverages, and infant formula as dietary 

supplements.[4] Although indigestible to humans, 

their presence non the digestive system specifically 

promotes the growth of specific probiotic bacteria, 

particularly Bifidobacteria species, in the colon. 

Prebiotic oligo-saccharides typically include 10 or 

fewer sugar molecules and frequently have fructose 

chains with a terminal glucose. Fructo-

oligosaccharides (FOSs), inulin, galacto-

oligosaccharides (GOSs), and soybean 

oligosaccharides are a few types of prebiotic 

oligosaccharides. A composite oligosaccharide called 

inulin contains a number of FOS molecules. Dietary 

fiber is made up of complex polysaccharides that are 

also referred to as prebiotics.

Although dietary nucleotides don't exactly fulfill the 

definition of a prebiotic, they are prebiotic-like 

substances with direct and indirect effects on 

intestinal biology.[18] Some newborn formulas have 

a small (7–20 mg/dL) addition of free 

nucleotides.[18] Contrarily, human milk contains a 

sizeable but variable amount of free nucleotides (up 

to 20% of nonprotein nitrogen) and oligosaccharides 

(14 g/L).[19] Currently, several producers of baby 

formula include prebiotic oligosaccharides to their 

products. Beverages and nutritional supplements 

marketed for older infants, children, and adults 

contain oligosacchrides and nucleotide additives in 

varying amounts.

Use Of Probiotics and Prebiotics In Prevention 

And Treatment of Clinical Diseases:

The references contain reviews of probiotic and 

prebiotic therapeutic uses.[4,8-14] Below are some 

findings from evidence-based evaluations of the 

clinical efficacy of probiotics and prebiotics. It is 

important to note that the absence of efficacy 

evidence at the moment does not rule out the 

possibility of significant health advantages for 

probiotics and prebiotics being discovered in the 

course of future clinical research.

Acute Infectious Diarrhoea:

According to published randomized controlled trials' 

(RCTs) findings, administering probiotics to healthy 

adults and children can help reduce acute gastro-

intestinal tract infections.[20-23] The majority of the 

investigations were carried out in daycare facilities. 

Probiotics such as LGG, S thermophilus, 

Lactobacillus casei, B lactis, or Lactobacillus Reuteri 

were either administered orally or blended with milk 

or newborn formula. In the RCTs, rotavirus was the 

most typical culprit behind acute diarrhoea.

Good results on the therapeutic efficacy of probiotics 

in children with acute infectious diarrhoea have been 

provided by well-conducted RCTs in healthy children 

in developed nations. Szymanski et al.[24] 

randomized, double-blind, placebo-controlled 

experiment found that the administration of LGG 

considerably reduced the average length of acute 

rotavirus diarrhoea by 40 hours, but had no effect on 

the duration of diarrhoea from other causes.
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Additionally, intravenous rehydration required less 

time after probiotic administration—on average, 18 

hours less time. Results of several meta-analyses[25-

27] as well as a Cochrane review[28] on the 

effectiveness of probiotics for treating acute 

infectious diarrhoea in children have been published. 

These reports show that probiotics shorten diarrhoea 

by around a day and lower the number of diarrhoeal 

stools. Benefits depend on the level of strain. The 

LGG probiotic is the most effective one that has been 

documented to date and is dose-dependent at dosages 

more than 1010 CFU.

Probiotics also seem to be more effective when given 

early in the course of diarrhoea and are most helpful 

for otherwise healthy infants and young children with 

watery diarrhoea secondary to viral gastroenteritis 

but not invasive bacterial infections. Thus, there is 

evidence to sup- port the use of probiotics, 

specifically LGG, early in the course of acute 

infectious diarrhoea to reduce the duration by 1 day.

Allergy:

People who are allergic have a distinct microbiome 

than those who are not. The "microbiota hypothesis" 

attributes changes in the gut microbiota to the rise in 

allergy rates that have been seen in highly developed 

nations over the past few decades.[29] While on an 

exclusion diet, Diaz et al. demonstrated that 

newborns with non-IgE mediated allergy have a 

distinct microbiota from healthy infants.[30] 

Additionally, the microbiota has a variable 

composition depending on the protein source (casein 

or whey hydrolysate, or a formula of vegetable 

origin).[30] It is necessary to look at the therapeutic 

applicability of these findings in more detail. 

Children who have persistent immunological 

problems like asthma may benefit from receiving 

Lactobacillus (L.).[31]

Lower asthma severity and improved scores on the 

Childhood Asthma Control Test were found in a 

prospective, double-blind, randomized Chinese trial 

with four groups (L. paracasei, L. fermentum, their 

combination, and placebo).[31] The group given both 

probiotics showed the greatest improvement, as 

evidenced by elevated peak expiratory flow rates and 

lowered IgE concentrations. Thus, lactobacillus 

treatment, at least for the strains that have been 

investigated, may help asthmatic children improve 

clinically.[31] According to a meta-analysis, L. 

rhamnosus GG had no effect on the severity of atopic 

dermatitis.[32]

Infantile colic:

Infantile colic is a frequent illness that affects 20% of 

all infants and has an unknown pathophysiology. It 

frustrates and worries parents, who subsequently look 

for appropriate treatment.[33] Infantile colic's 

pathophysiologic causes are thought to include 

dysbiosis and chronic inflammation.[34] According 

to a study from Ukraine, the combination of L. 

rhamnosus 19070-2 and L. reuteri plus a tiny amount 

of fructo-oligosaccharide (FOS), a prebiotic, 

significantly reduced the amount of time babies spent 

crying in comparison to the placebo group's natural 

development.[34] These findings support earlier 

research[35] that found lactobacilli reduce infantile 

colic in exclusively breastfed infants, mostly utilizing 

L. reuteri alone.

A probiotic mixture was also shown to reduce crying 

time in exclusively breastfed infants compared to 

placebo, although no differences between the groups 

were found regarding anthropometric data, bowel 

movements, stool consistency or microbiota 

composition.[36] Unfortunately, data on the outcome 

of probiotic administration in formula fed infants 

presenting with infantile colic are still missing. L. 

Reuteri DSM 17938 may be considered for the 

management of breastfed colic infants, while data on 

other probiotic strains, probiotic mixtures or 

synbiotics are limited in infantile colic.[37]

Preterm infants:

Since probiotics are thought to improve feeding 

tolerance and lower the prevalence of serious 

illnesses such necrotizing enterocolitis (NEC) and 

late-onset sepsis, they are increasingly used for 

extremely low birth weight infants.[38] Only preterm 

infants that were exclusively breastfed with human 

milk were confirmed to benefit from probiotics in 

terms of feeding type.[39]
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The ESPGHAN working committee on pre- and 

probiotics reviewed 51 randomized controlled studies 

including 11,231 preterm infants.[40] Only 3 of 25 

studied probiotic treatment combinations showed a 

significant reduction in mortality rates [40]. Seven 

treatments reduced NEC incidence, two reduced late-

onset sepsis, and three reduced time until full enteral 

feeding.[40] Among human milk fed infants, only 

probiotic mixtures, and not single-strain products, 

were effective in reducing late onset sepsis.[39] 

Humanmilk oligosaccharides (HMO) have a strong 

prebiotic effect, and stimulate the development of a 

bifidogenic microbiome in breastfed infants.

Through the interaction of gut epithelial cells or 

indirectly through the modification of the gut 

microbiota, including the stimulation of the 

bifidobacteria, HMOs may enhance the development 

of immune function and offer protection against 

infectious illnesses.[41,42] According to the scant 

clinical evidence, adding HMOs to newborn formula 

appears to be safe and well accepted, causing normal 

growth and pointing toward potential health 

advantages.[41] Preterm infants' immature guts make 

them more sensitive to NEC, have trouble tolerating 

enteral nutrition, and have bacterial colonization.[43] 

This is especially true when breast milk is 

insufficient.

Conclusion: 

This special issue presents and discusses various pro- 

and prebiotics in paediatric issues. The overall 

finding implies that while there is physiologic and 

patho-physiological support for the influence of a 

balanced microbiota on various aspects of baby and 

child health, clinical outcomes are frequently 

incongruent. Future studies and trials must produce 

pertinent results that are widely agreed upon. 

Reporting the precise probiotic strains should be 

required. Utilizing commercial items is 

recommended for studies. Therefore, more 

investigation is still required into the effects of 

probiotic and prebiotic modulation of the gut 

microbiota in children.

References:

1.  Food and Agriculture Organization of the United 

Nations; World Health Organization. Guidelines 

for the evaluation of probiotics in food: joint 

FAO/WHO Working Group re- port on drafting 

guidelines for the evalua- tion of probiotics in 

food. Available at: ftp://ftp.fao.org/es/esn/food/ 

wgreport2. pdf. Accessed October 1, 2010.

2.  Food and Agriculture Organization of the United 

Nations; World Health Organization. Health and 

nutritional properties of probi- otics in food 

including powder milk with live lactic acid 

bacteria: report of a joint FAO/WHO expert 

consultation on evalua- tion of health and 

nutritional properties of probiotics in food 

including powder milk with live lactic acid 

bacteria. Available at: www.who.int/foodsafety 

/publications/fs_ management /en/probiotics.pdf. 

Accessed October 1, 2010.

3.  Council for Agricultural Science and Tech- nology. 

Probiotics: Their Potential to Im- pact Human 

Health. Ames, IA: Council for Agricultural 

Science and Technology; 2007. Available at: 

w w w. c a s t - s c i e n c e . o rg / w e b s i t e U p l o a d s / 

publication PDFs/CAST%20Probiotics%20 Issue 

%20Paper% 20FINAL144.

4.  Roberfroid M. Prebiotics: the concept revisited. J 

Nutr. 2007;137(3 suppl 2): 830S– 837S.

5.  Commane DM, Shortt CT, Silvi S, Cresci A, 

Hughes RM, Rowland IR. Effects of fermen- 

tation products of pro- and prebiotics on trans-

epithelial electrical resistance in an in vitro model 

of the colon. Nutr Cancer. 2005;51(1):102–109.

6.  Falony G, Vlachou A, Verbrugghe K, De Vuyst L. 

Cross-feeding between Bifidobac- terium longum 

BB536 and acetate- converting, butyrate-

producing colon bac- teria during growth on 

oligofructose. Appl Environ Microbiol. 

2006;72(12):7835–7841.

7.  Grönlund MM, Gueimonde M, Laitinen K, et al. 

Maternal breast-milk and intestinal bi- 

fidobacteria guide the compositional de- 

velopment of the Bifidobacterium micro- biota in 

infants at risk of allergic disease. Clin Exp 

Allergy. 2007;37(12):1764 –1772.

71
 

VIMS Health Science Journal Volume 10 - Issue 2 - June 2023

 Pre and Probiotics In PaediatricsDr. Hamza M. Solkar et al 



8.  Kullen MJ, Bettler J. The delivery of probi- otics 

and prebiotics to infants. Curr Pharm Des. 

2005;11(1):55–74.

9.  Michail S, Sylvester F, Fuchs G, Issenman R. 

Clinical efficacy of probiotics: review of the 

evidence with focus on children. J Pe- diatr 

Gastroenterol Nutr. 2006;43(4): 550 –557.

10. BoyleRJ,Robins-BrowneRM,TangML.Pro- biotic 

use in clinical practice: what are the risks? Am J 

Clin Nutr. 2006;83(6): 1256 –1264; quiz 1446 

–1257.

11. Szajewska H, Setty M, Mrukowicz J, Guan- dalini 

S. Probiotics in gastrointestinal dis- eases in 

children: hard and not-so-hard ev- idence of 

efficacy. J Pediatr Gastroenterol Nutr. 

2006;42(5):454 – 475.

12. Agostoni C, Axelsson I, Braegger C, et al. 

Probiotic bacteria in dietetic products for infants: 

a commentary by the ESPGHAN Committee on 

Nutrition. J Pediatr Gastro- enterol Nutr. 

2004;38(4):365–374.

13. Saavedra JM. Clinical applications of pro- biotic 

agents. Am J Clin Nutr. 2001;73(6): 

1147S–1151S.

14. Matarese LE, Seidner DL, Steiger E. The role of 

probiotics in gastrointestinal dis- ease. Nutr Clin 

Pract. 2003;18(6):507–516.

15. Björkstén B, Naaber P, Sepp E, Mikelsaar M. The 

intestinal microflora in allergic Es- tonian and 

Swedish 2-year-old children. Clin Exp Allergy. 

1999;29(3):342–346.

16. Heller F, Duchmann R. Intestinal flora and 

mucosal immune responses. Int J Med Mi- 

crobiol. 2003;293(1):77– 86.

17. Berg RD. Bacterial translocation from the 

gastrointestinal tract. Adv Exp Med Biol. 

1999;473:11–30.

18. QuanR,BarnessLA.Doinfantsneednucle- otide 

supplemented formula for optimal nutrition? J 

Pediatr Gastroenterol Nutr. 1990;11(4):429 – 434.

19. Boehm G, Stahl B. Oligosaccharides from milk. J 

Nutr. 2007;137(3 suppl 2): 847S– 849S.

20. Oberhelman RA, Gilman RH, Sheen P, et al. A 

placebo-controlled trial of Lactobacillus GG to 

prevent diarrhea in undernourished Peruvian 

children. J Pediatr. 1999;134(1): 15–20.

21. Hatakka K, Savilahti E, Ponka A, et al. Effect of 

long term consumption of probiotic milk on 

infections in children attending day care centres: 

double blind, random- ised trial. BMJ. 

2001;322(7298):1327.

22. Thibault H, Aubert-Jacquin C, Goulet O. Ef- fects 

of long-term consumption of a fer- mented infant 

formula (with Bifidobacte- rium breve c50 and 

Streptococcus thermophilus 065) on acute 

diarrhea in healthy infants. J Pediatr Gastroenterol 

Nutr. 2004;39(2):147–152.

23. Saavedra JM, Abi-Hanna A, Moore N, Yolken 

RH. Long-term consumption of in- fant formulas 

containing live probiotic bacteria: tolerance and 

safety. Am J Clin Nutr. 2004;79(2):261–267.

24. Szyman ́  ski H, Pejcz J, Jawien ́  M, Chmielarc- 

zyk A, Strus M, Heczko PB. Treatment of acute 

infectious diarrhoea in infants and children with a 

mixture of three Lactoba- cillus rhamnosus 

strains: a randomized, double-blind, placebo-

controlled trial. Ali- ment Pharmacol Ther. 

2006;23(2):247–253.

25. Szajewska H, Mrukowicz JZ. Probiotics in the 

treatment and prevention of acute in- fectious 

diarrhea in infants and children: a systematic 

review of published random- ized, double-blind, 

placebo-controlled tri- als. J Pediatr Gastroenterol 

Nutr. 2001; 33(suppl 2):S17–S25.

26. Van Niel CW, Feudtner C, Garrison MM, 

Christakis DA. Lactobacillus therapy for acute 

infectious diarrhea in children: a meta-analysis. 

Pediatrics. 2002;109(4): 678 – 684.

27. Huang JS, Bousvaros A, Lee JW, Diaz A, Da- 

vidson EJ. Efficacy of probiotic use in acute 

diarrhea in children: a meta-analysis. Dig Dis Sci. 

2002;47(11):2625–2634.

72
 

VIMS Health Science Journal Volume 10 - Issue 2 - June 2023

 Pre and Probiotics In PaediatricsDr. Hamza M. Solkar et al 



28. Allen SJ, Okoko B, Martinez E, Gregorio G, Dans 

LF. Probiotics for treating infectious diarrhoea. 

Cochrane Database Syst Rev. 

2004;(2):CD003048.

29. Cukrowska, B. Microbial and nutritional 

programming—The importance of the 

microbiome and early exposure to potential food 

allergens in the development of allergies. 

Nutrients 2018, 10, 1541.

30. Díaz, M.; Guadamuro, L.; Espinosa-Martos, I.; 

Mancabelli, L.; Jiménez, S.; Molinos-Norniella, 

C.; Pérez-Solis, D.; Milani, C.; Rodríguez, J.M.; 

Ventura, M.; et al. Microbiota and derived 

parameters in fecal samples of infants with non-

IgE cow's milk protein allergy under a restricted 

diet. Nutrients 2018, 10, 1481.

31. Huang, C.F.; Chie, W.C.; Wang, I.J. Efficacy of 

Lactobacillus administration in school-age 

children with asthma: A randomized, placebo-

controlled trial. Nutrients 2018, 10, 1678.

32. Szajewska, H.; Horvath, A. Lactobacillus 

rhamnosus GG in the primary prevention of 

eczema in children: Asystematic review and meta-

analysis. Nutrients 2018, 10, 1319.

33. Vandenplas, Y.; Abkari, A.; Bellaiche, M.; 

Benninga, M.; Chouraqui, J.P.; Çokura, F.; Harb, 

T.; Hegar, B.; Lifschitz, C.; Ludwig, T.; et al. 

Prevalence and health outcomes of functional 

gastrointestinal symptoms in infants from birth to 

12 months of age. J. Pediatr. Gastroenterol. Nutr. 

2015, 61, 531–537.

34. Savino, F.; Tarasco, V. New treatments for infant 

colic. Curr. Opin. Pediatr. 2010, 22, 791–797.

35. Gerasimov, S.; Gantzel, J.; Dementieva, N.; 

Schevchenko, O.; Tsitsura, O.; Guta, N.; Bobyk, 

V.; Kaprus, V. Role of Lactobacillus rhamnosus 

(FloraActive™) 19070-2 and Lactobacillus reuteri 

(FloraActive™) 12246 in infant colic: A 

randomized dietary study. Nutrients 2018, 10, 

1975.

36. Baldassarre, M.E.; Di Mauro, A.; Tafuri, S.; 

Rizzo, V.; Gallone, M.S.; Mastromarino, P.; 

Capobianco, D.; Laghi, L.; Zhu, C.; Capozza, M.; 

et al. Effectiveness and safety of a probiotic-

mixture for the treatment of infantile colic: A 

double-blind, randomized, placebo-controlled 

clinical trial with fecal real-time PCR and NMR-

based metabolomics analysis. Nutrients 2018, 10, 

195.

37. Pärtty, A.; Rautava, S.; Kalliomäki, M. Probiotics 

on pediatric functional gastrointestinal disorders. 

Nutrients 2018, 10, 1836.

38. Aceti, A.; Beghetti, I.; Maggio, L.; Martini, S.; 

Faldella, G.; Corvaglia, L. Filling the Gaps: 

Current Research Directions for a Rational Use of 

Probiotics in Preterm Infants. Nutrients 2018, 10, 

1472.

39. Aceti, A.; Maggio, L.; Beghetti, I.; Gori, D.; 

Barone, G.; Callegari, M.L.; Fantini, M.P.; Indrio, 

F.; Meneghin, F.; Italian Society of Neonatology; 

et al. Probiotics prevent late-onset sepsis in 

human milk-fed, very low birth weight preterm 

infants: Systematic review and meta-analysis. 

Nutrients 2017, 9, 904.

40. VandenAkker, C.H.P.; van Goudoever, J.B.; 

Szajewska, H.; Embleton, N.D.; Hojsak, I.; Reid, 

D.; Shamir, R.; ESPGHANWorkingGroupfor 

Probiotics, Prebiotics & Committee on Nutrition; 

et al. Probiotics for preterm infants: A strain-

specific systematic review and network meta-

analysis. J. Pediatr. Gastroenterol. Nutr. 2018, 67, 

103–122.

41. Vandenplas, Y.; Berger, B.; Carnielli, V.P.; 

Ksiazyk, J.; Lagström, H.; Sanchez Luna, M.; 

Migacheva, N.; Mosselmans, J.M.; Picaud, J.C.; 

Possner, M.; et al. Human milk oligosaccharides: 

2-Fucosyllactose (2-FL) and Lacto-N-Neotetraose 

(LNnT) in infant formula. Nutrients 2018, 10, 

1161.

42. Triantis, V.; Bode, L.; van Neerven, R.J.J. 

Immunological effects of human milk 

oligosaccharides. Front. Pediatr. 2018, 6, 190.

43. Bering,S.B. Humanmilkoligosaccharides 

toprevent gut dysfunction and necrotizing 

enterocolitis in preterm neonates. Nutrients 2018, 

10, 1461.

73
 

VIMS Health Science Journal Volume 10 - Issue 2 - June 2023

 Pre and Probiotics In PaediatricsDr. Hamza M. Solkar et al 


