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  Foreword       

I have known Prof, Girish Gupta, the chief author, as a Neonatologist par excellence who addresses 

neonatal issues of various magnitude in a very simple, practical and contextual manner. He always takes 

lead in training, teaching and making neonatal care providers more skilled and empowered. He believes 

in novelties and finding local solutions to complex problems. 

Covid-19 disease is a global problem and has affected over a million people worldwide. Due to its high 

infectivity and disease severity, especially in elderly and those with comorbidity, the situation has 

become one of the most perplexing and difficult to control diseases. It is further complicated by lack of 

pre-existing knowledge, appropriate facilities for diagnosis, management and prevention. 

Neonates are a special set of population with their innate challenges of immunity and poor reserves 

making them vulnerable to infections. The human infant is delivered at a stage in which every organ 

system is in a process of rapid development. After birth they are exposed to a variety of antigenic 

stimulus and it takes time for immune system to develop and mature. The early life immune system is 

not in a fixed state of ‘‘immunity,’’ but rather rapidly adapts to environmental cues. It is thus possible 

that protection from infection can be enhanced by providing broadly active immune modulatory stimuli 

during early life. 

This manuscript is an exceptional endeavour by the Department of Neonatology at SGPGIMS which 

describes various interventions starting from prenatal to postnatal period which enhance the neonatal 

immunity and thus provide defensive shield to the neonate especially during these times of COVID-19 

pandemic. 

I wish this ingenuity of Neonatology department to prove an earnest effort in attaining its objective of 

prevention of disease in neonates and enhancing immunity with simple mediations. 

 
 

                                                               …………………. 

Sanjay Gandhi Postgraduate Institute of Medical Sciences 

Raebareli Road, Lucknow, UP, INDIA 
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Surg RAdm (Prof) Girish Gupta NM, VSM, DM,  
Head, Dept of Neonatology 
SGPGIMS 
Lucknow 

Preface 

 

Immunity is protective mechanism of the body against infection, diseases and cancers. The 

stronger the immunity is the healthier we are. With increasing environmental change 

worldwide, increase of new emerging diseases and infection over last few decades, it has 

become imperative to move towards prevention more than the treatment. The immune 

mechanism in pediatric population especially neonates and infants is much different than adults 

and is yet evolving. The development of immunity starts in utero and is dependent on several 

factors.  

This review is about interventions which can help to improve immunity, fight infection and 

improve overall health of neonates and infants. These interventions can help in decreasing 

under five mortality and morbidities in children of India which are still high despite several 

initiatives. The efforts should start in antenatal period focusing on overall health and nutrition 

of mother. After birth exclusive breastfeeding, emphasis on micronutrient, developmentally 

supportive care, optimal environment and inclusion of immunity enhancing foods in diet may 

have considerable benefits. The making of this document involved relevant literature search 

and discussions. This can be a very beneficial resource for practice. 

 
 
 
                                                       
                                                                                                                       ……………………………….. 
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Immunity enhancement in Neonates and Infants 
 

 

Introduction 

There has been increasing incidence of infection and pollution worldwide which has resulted 

in several diseases. There are several infectious especially viral diseases for which treatment 

is not available. Additionally upsurge of multidrug resistant bacterial infections makes the 

recovery difficult in several cases. The fetus remains in sequestered sterile intrauterine 

environment free from antigens. Fetal immune system is also regulated in order to coexist 

with the mother's immune system. The human infant is delivered at a stage in which every 

organ system is in a process of rapid development. After birth they are exposed to a variety of 

antigenic stimulus. It takes time for immune system to develop and mature. The immune 

response in early life is dampened compared to adults and is carefully regulated to ensure 

appropriate levels of immune response but avoiding inflammatory responses to benign or 

harmless antigens. The reduction in immune response leads to increased susceptibility to 

pathogens and to reduced responses to vaccines that are effective in adults, necessitating 

research on infant-specific formulations. The altered function of the neonatal immune 

response may also influence the development of asthma and allergy in later life. 

Features of the Neonatal and Infantile immune system 

Neonates and young infants are immunologically incompetent (both innate and acquired) and 

vulnerable to infections because of various reasons (Table 1).  

Pattern recognition: Neonatal responses to pathogen associated molecular patterns (PAMPs) 

are reduced compared to adults. However pattern recognition receptor (PRR)-expression 

levels are similar. It seems that the molecules that transduce the signal (for example 

interferon response factor 3 – IRF3) have reduced function. This leads to reduced production 

of key inflammatory mediators, for example interleukin-12 (IL-12) and interferon-α (IFNα). 

PRR function increases over time, and the increase in capacity occurs in proportion to time 

since birth rather than ‘gestational’ age, suggesting that it is controlled by exposure to the 

environment and removal of maternal influence.1,2 
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T-cell response: There is a well-documented skewing of the neonatal T-cell response towards 

T helper 2 (Th2). This is associated with the reduction in IL-12 and IFNα production by 

neonatal antigen-presenting cells. This may have an effect on the immune response to 

antigens seen in early life – possibly inducing an allergic type response.1,2 

B-cell response: Antibody production in early life is reduced. In particular the antibody 

response to polysaccharide antigens is reduced. This is a particular problem with regards to 

bacterial infections, to which newborns are highly susceptible. This failure to produce 

antibody is associated with several factors including reduced T cell help, fewer follicular 

dendritic cells and germinal centers and reduced signalling through the CD40 ligand family 

members. 

Transfer of antibodies begins at 17 weeks of gestation and increases as gestation advances. 

Maximal transfer occurs from the third trimester onwards.  By 33 weeks of gestation 

maternal and fetal IgG are at equivalent levels and by 40 weeks of gestation the fetal IgG 

concentration is higher than maternal IgG. Factors that may reduce transplacental antibody 

transfer include a) pathogen insult that affect placental integrity, such as HIV or Malaria; b) 

very high concentrations of maternal IgG which cause antibodies to compete for the receptor 

and (c) the age of the fetus.1,2 

Premature infants born before 28 weeks gestation have very low levels of maternal antibodies 

and prematurity is also responsible for impaired cellular immunity. Having impaired humoral 

and cellular responses results in a “physiological immunodeficiency” which leaves premature 

infants vulnerable to both viral and bacterial pathogens.  

 

Opportunities for Intervention  

As discussed previously, the early life immune system is not in a fixed state of 

‘‘immaturity,’’ but rather rapidly adapts to environmental cues. It is thus possible that 

protection from infection can be enhanced by providing broadly active immune modulatory 

stimuli during early life. 

We here focus on a range of interventions that can provide broad protection against a wide 

range of pathogens. It can be achieved by prenatal intervention, nutritional supplementation, 

environmental modification and others (Table 2).   
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I. Antenatal and Natal factors which can affect the Immunity 

Maternal nutrition, antenatal steroids, delayed cord clamping influence the neonatal 

immunity. More premature the infant poorer is the immunity because of the immaturity of the 

haematological as well as the other organs like skin, GIT, kidney, lungs. So all efforts should 

be made to prevent the premature delivery. If premature delivery is inevitable, then 

interventions like antenatal steroids can boost various organ maturation like that of lungs and 

gastrointestinal tract.  Delayed cord clamping can allow for more passage of 

immunoglobulins and allow immunity boost. 

1. Maternal Nutrition 

The improvement of overall maternal nutrition results in several benefits. Direct benefits to 

mother are that it affects maternal immunity, maternal microbiota and Hypothalamic Pituitary 

adrenal axis. Indirect benefits include prevention of maternal infection, prematurity and 

epigenetic modifications causing defective organogenesis and lymphopoeisis.3,4 For optimum 

maternal-fetal health, there should be good balance of  protein energy  (building block of 

immune system), Polyunsaturated fatty acid (PUFA)/docosahexaenoic acid (DHA), 

Multivitamins and micronutrient supplementation. Normal levels of PUFA/DHA helps in 

better T-cell immunity and antibody response to vaccines.5,6 Multivitamins have role in 

several immune pathways and micronutrients helps in immune development.7   

Evidence:  

Maternal low energy diet during gestation has shown to affect intestinal morphology, 

hormonal activity and immune response in animal model.8 Similarly parental obesity affects 

markers of inflammation and immune response. Immunological properties of human milk of 

obese mothers is also altered.9,10 Fetal immune system depends upon adequate intake of 

macronutrients (carbohydrates, lipids and proteins) and crucial micronutrients (minerals such 

as zinc, selenium, copper, iodine and iron, and vitamins like vitamin A, C, D, E and folate). 

Cord blood zinc level correlates with neonatal thymus size.11 There is impact of maternal 

selenium intake on neonatal immune status.12 Lower maternal concentrations of DHA are 

associated with an increased incidence of preeclampsia, gestational diabetes, postpartum 

depression, preterm labour and intrauterine fetal growth restriction (IUGR).13 Iodine is 
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important for thyroid hormone synthesis and evidence suggest that thyroid can modulate 

immune response.   

Recommendation 

 Calorie intake of at least 300 kcal and 500 Kcal more than BMR should be taken 

during second and third trimester of pregnancy respectively. Additional protein intake 

of 1.2, 6.0 and 10.5 grams per day is recommended in first, second and third trimester 

respectively. 14  

 Diet should include food items to meet recommended dietary allowance (RDA) of 

multivitamins and minerals with special emphasis on iron, zinc and selenium. If not 

feasible in diet than supplementation can be suggested after dietary assessment. 

 DHA supplementation (200 mg per day) to pregnant mothers for better neonatal 

immunity. 15  

 Daily intake of Multivitamin tablets/capsule containing most vitamins and minerals 

especially zinc and selenium is recommended. 

 Daily oral iron and folic acid supplementation with 30 mg to 60 mg of elemental iron 

and 400 µg (0.4 mg) folic acid is recommended for pregnant women. 14 

 The recommended dietary iodine intake in pregnancy ranges from 200 to 250 μg/day. 

16 

 The recommended dietary intake of various vitamins and micronutrients are given in 

Table 3. 

2. Antenatal Probiotic supplementation 

Probiotic supplementation is rarely systemically absorbed when used by healthy individuals, 

but can ascend into genital tract from gastrointestinal tract. The vaginal microbial 

colonization may drive immune priming in newborn. Available literature does not favor its 

use for genital tract colonisation. 17, 18 

3. Antenatal Steroids 

Antenatal steroids results in maturation of lungs, gastrointestinal tract and brain. It decrease 

the risk of respiratory distress syndrome, necrotizing enterocolitis and mortality. 19 Therefore 

host defence and innate immunity of the newborns is indirectly affected by this intervention. 

Corticosteroids may suppress the immune system so it may activate latent infections in 

mother.  
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Evidence: A single course of antenatal corticosteroids to accelerate fetal lung maturation in 

women at risk of preterm birth is found beneficial. There are concerns that antenatal steroids 

can have long term consequences on hypothalamic-pituitary-adrenal axis but there are no 

studies addressing direct effect of antenatal steroids on immune system.20 

Recommendation: 

 A treatment course of 6-mg dose of dexamethasone, IM every 12 hours for four doses. 

With Betamethasone, two 12-mg doses are given IM every 24 hours apart in 

anticipated preterm delivery from 240/6 to 34 6/7 weeks of gestation. 21  

4. Delayed cord clamping 

A delayed cord clamping of more than 30 seconds is beneficial in reducing intraventricular 

haemorrhage, necrotizing enterocolitis and results in improved cognitive, motor and 

behavioural outcome.22 It can indirectly help in improving immunity by virtue of more 

passage of immunoglobulins and stem cells. Delayed cord clamping can increase 

polycythemia and jaundice in small for gestational age babies. 

Evidence: In preterm babies with the delay of cord clamping, the leucocytes count, the 

percentage of CD3+T, and CD4+T lymphocytes is decreased, and the percentage of CD19+B 

lymphocytes is increased. There are no studies to assess the direct effect of delayed cord 

clamping on neonatal immune function. 23 

Recommendation:  

 Delayed umbilical cord clamping (not earlier than 1 min after birth) is recommended 

for improved maternal and infant health and nutrition outcomes.24 

II. Postnatal interventions 

After birth a neonate encounters several antigenic exposure. Premature and sick babies may 

have to face noxious environment of intensive care. They may catch infection and are often 

treated with antibiotics which may alter microbiota and commensal organism. The nutrition 

may also be compromised due to feed intolerance and non-availability of mother’s own milk. 

The benefits of breastfeeding cannot be emphasized more. Colostrum, Probiotics and 

lactoferrins are immunological adjuncts which improve the immunity  and may help in 

fighting with infections. Judicious use of narrow spectrum  antibiotics will also help in 

preventing microbial resistance and preventing growth of harmful pathogens. 
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1. Breastfeeding 

There are several benefits of breastfeeding. Human Breastmilk contains several 

immunological factors including antibodies, lysozyme, lactoferrin, leukocytes, cytokines, 

oligosaccharides, nucleotides and beneficial microbiota. The biological benefits of breastmilk 

is not static but keeps on immensely adapting to the infant’s ontogeny and needs regarding to 

immunity. 

Evidence 

The breastmilk protects against various conditions including acute and prolonged diarrhoea, 

respiratory tract infections, including otitis media, urinary tract infection, neonatal sepsis, and 

necrotizing enterocolitis. Breastfeeding also protects against various allergic disorders.  

Breastfeeding can have long term impact in form of lesser chance of obesity, cancer and 

endocrinal problems.25 

Recommendation 

 Exclusive breastfeeding for first 6 months and continued breastfeeding for 2 years is 

recommended. 

2. Colostrum 

Colostrum is first milk produced immediately after delivery. It is considered as first 

immunization of newborn. It contains  immunoglobulins, lactoferrin, oligosaccharides and 

various growth factors. Its benefits are immunity enhancement, better protein retention, 

improved gut flora and lesser time to reach full enteral feed. 26 

Evidence: Oral colostrum priming has shown to shorten the hospitalization without changing 

the immune-microbial milieu in preterm babies.27 It has also been shown in systematic 

reviews and meta-analysis that oropharyngeal colostrum administration in preterm babies 

reduces incidence of necrotizing enterocolitis, late-onset sepsis, and death. 28 A recent 

systematic review and meta-analysis showed that oropharyngeal colostrum administration 

reduces the incidence of ventilator associated pneumonia. 29 

Recommendation:  

 Routine use of oropharyngeal colostrum (As available or 0.2 to 0.5 ml at least once 

and usually repeatedly in first 48 hours) could be considered in neonates in neonatal 

intensive care unit specially those on ventilation. It can be directly painted on cheeks 
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or can be given through a swab soaked in colostrum. Oral Colostrum is recommended 

in all babies as feasible. 

Bovine Colostrum 

Similar to human colostrum bovine colostrum is the first milk of bovine species. Bovine 

colostrum contains a high concentration of IgA, as well as immunoglobulins G (IgG), E 

(IgE), D (IgD), and M (IgM). It also contains about 40 times more antibodies than human 

colostrum. The human colostrum contains two unique growth factors, acid growth factor 

(CAGF) and basic growth factor (CBGF). CAGF is epidermal growth factor like (EGF-like) 

growth factor and the CBGF is platelet differentiation growth factor like (PDGF-like) growth 

factor. While bovine colostrum contains higher level of insulin like growth factor (IGF) than 

human colostrum.30 The amount of lactose in human colostrum is highest while bovine 

colostrum contains higher amount of casein. Pasteurized bovine colostrum comes in either 

pill or powder form. 

Evidence: Bovine colostrum has been used in both paediatric and adult population. In 

children it has mostly been used in disease condition such as recurrent upper respiratory tract 

infection, diarrhoea, failure to thrive, juvenile idiopathic arthritis, IgA deficiency and short 

bowel syndrome.31 In neonatal age group bovine colostrum is being explored to look for 

feasibility, safety and preliminary efficacy. 32-34 

Recommendation:  

 In paediatric age group more than one year with disease condition (recurrent 

diarrhoea, respiratory tract infections, IgA deficiency, short bowel syndrome etc) the 

bovine colostrum may be suggested for use in consultation with treating physician. 

3. Probiotics 

In a short span, probiotics have become an integral part of the world as biologics, 

pharmaceuticals, food and nutritional supplements due to their potential of providing health 

benefits. Its use has been explored in diseases linked to gut dysbiosis including colorectal 

cancer, multiple sclerosis (MS), inflammatory bowel disease (IBD), rheumatoid arthritis (RA), 

systemic lupus erythematosus (SLE), and obesity.35-38 

Animal and in vitro studies have elucidated mechanisms by which probiotics exhibit their 

beneficial effects, including production of bacteriocins 39 suppression of expression of 



8 
 

proinflammatory cytokines 40; stimulation of expression of anti-inflammatory cytokines 41; 

stimulation of intestinal motility ; regulation of apoptosis, autophagy & intestinal permeability 

42; production of short chain fatty acids; and binding to host mucosa. 

Most probiotic strains of bacteria are gram positive bacteria and they interact with Toll-like 

receptor (TLR)- 2, responsible for recognition of bacterial peptidoglycan, and produce pro-

inflammatory cytokines, such as IL-6.Several studies have shown that TLR2 is upregulated in 

macrophages and epithelial cells after treatment with probiotic species 43. Paradoxically, TLR2 

stimulation is known to activate NF-kB through a tyrosine kinase dependent manner 44, but 

NF-kB signalling, along with resulting pro-inflammatory cytokine expression, has been shown 

to be downregulated with probiotic treatment with these bacteria. Probiotic treatment 

upregulates anti-inflammatory molecules such as IL-10 and TGF-β and downregulates pro-

inflammatory molecules such as IL-8, IL-1β, and TNF-α. 

Probiotics also regulate the adaptive immune system by increasing the ratio of regulatory to 

effector T cells 45. One putative mechanism of increasing T regulatory (Treg) cells is through 

induction of regulatory dendritic cells (DCs). The upregulation of Treg cells occurs 

simultaneously with suppression of effectors cells such as T-helper Th1, Th2, and Th17. 

Imbalances in these populations associated with disease are restored by probiotics 45. 

Additionally, some probiotics facilitate B cell responses. 

Evidence:  

Probiotics have also been extensively studied in neonates over the past several decades. 

Numerous meta-analyses have found probiotics to be effective at decreasing the number of 

necrotizing enterocolitis & late onset sepsis incidents. 46-49 Probiotic supplementation has been 

shown to decrease time to full enteral feeds among infants fed an exclusive human milk diet.46  

A substantial decline in all-cause mortality has also been documented. A systematic review on 

benefits of probiotics in preterm neonates < 37 week gestational age in low-income and 

medium-income countries showed significant potential to reduce mortality and morbidity (e.g., 

NEC, LOS) without any adverse effects.50 Another recent metanalysis titled “Probiotics for 

Preterm Infants in India ”suggested reduced risk of necrotizing enterocolitis (NEC) ≥ Stage II 

(Risk ratio (RR): 0.36 p = 0.0009), late onset sepsis (RR: 0.56 p < 0.00001) and mortality (RR: 

0.62 p = 0.03) in the probiotic group. Probiotics also reduced the time to full feeds and duration 

of hospital stay. Current evidence from the included RCTs supports probiotic supplementation 

for optimizing outcomes of preterm infants in India. In term neonates there are research on 
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exploring role of probiotics in reducing the duration of neonatal hyperbilirubinemia but the 

evidence till now is limited with low quality studies.51  

In infants and children probiotics has been used in several conditions e.g. treatment and 

prevention gastrointestinal disorders, allergies, respiratory tract infections and infantile colic.52  

Recommendation: 

 Population: Preterm neonates ≤ 34weeks 

 Formulation: Multispecies probiotic supplement of Bifidobacterium & lactobacillus is 

recommended in very low birth weight babies. 53 Darolac, VSL#3 and Infloran are 

example of products with multispecies combination in India 

 Dose: Viable probiotic in sufficient dosage levels, typically 106 to 107 colony-forming 

units (cfu)/g of product.54 It is suggested to use as 1.25 Billion spores in 2 divided doses 

( if feed volume< 2ml/ feed) & once a day (If feed volume > 2ml/feed). It should be 

prepared fresh and to be given mixed with feeds. Adequate dilution is necessary to 

avoid hyperosmolarity. 

 Age of life: Because of the importance of early establishment of commensal flora55 in 

preterm neonates supplementation should be started as early as possible or within 48 

hours. Clinical stability is desirable before starting. It should not be used in necrotizing 

enterocolitis, significant shock and surgical gastrointestinal malformation. 

 Duration of use: Supplementation could be stopped after reaching the corrected 

gestational age of 36 to 37 weeks.  

 Monitoring during supplementation: Baby should be monitored for intolerance, 

probiotic sepsis and adverse effects of additives such as prebiotic oligosaccharides need 

to be monitored. 

 The evidence for use of probiotics in children is for its use in antibiotic associated 

diarrhoea, clostridium difficile associated antibiotic diarrhoea and inflammatory bowel 

disease (especially ulcerative colitis). Lactobacillus GG and Saccharomyces boulardii 

strains are recommended.56 

4. Lactoferrin 

Lactoferrin, a glycoprotein found in human milk, is associated with a number of potentially 

significant health benefits.57 Lactoferrin is an iron-binding protein closely related in structure 

to the serum iron transport protein transferrin. Unlike transferrin only traces are normally 
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present in serum. Instead it is found mainly in milk and other external secretions, and in the 

secondary granules of neutrophils. Concentrations of lactoferrin are maximum in colostrum 

and abruptly decline in more mature milk. Bovine and human lactoferrin exhibit strong 

sequence homology.58 

Some pharmaceutical industries have commercialised human and bovine Lactoferrin in 

different products including a nutraceutical powder (“Lactoferrin”,”Laktrum” powder), a 

vitamin supplement for children ( A to Z drops & syrup), infant formula (“Enspire”), beverages, 

capsules( “Lactoferrin” capsules by Jarrow formulas) and a cell growth promoter.  

Role of lactoferrin in immunity 

Lactoferrin has been shown to affect numerous aspects of the immune system, such as 

inhibiting invitro antibody synthesis59,regulating monocyte/macrophage cytotoxic activity and 

affecting lymphocytic proliferation.60 Lactoferrin promotes antigen-specific delayed-type 

hypersensitivity (DTH) responses & activates bacillus Calmette-Guerin (Mycobacterium 

strain) (BCG)-specific T cells.61 Lactoferrin promotes bifidobacteria of probiotic origin by 

acting as an iron donor.  

Evidence: 

The evidence for immunomodulatory properties of lactoferrin has been generated through 

preclinical trials involving murine & piglet models. Lactoferrin have been used in preterm 

babies for prevention of sepsis and necrotizing enterocolitis either alone or with probiotics.62-

66 The result of a large multicentre study, the “Lactoferrin Infant Feeding Trial (LIFT)” is 

awaited. The latest Cochrane review on the role of enteral lactoferrin for prevention and 

treatment of confirmed or suspected sepsis included twelve randomized controlled trials.67 The 

author concluded low certainty evidence suggest that lactoferrin supplementation of enteral 

feeds decreases late‐onset sepsis without any adverse effects. 68 

Talactoferrin (recombinant lactoferrin) is currently undergoing clinical trials. This product is 

proposed for use in the treatment of diverse carcinomas, severe sepsis and diabetic foot ulcers. 

Recommendations 

At present there are no set recommendations for exogenous dosing, timing of initiation, 

duration of administration & gestation age of administration for lactoferrin as an 

immunomodulator. In the Indian scenario, in view of the limited literature base, inadequately 
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dosed formulations (A to Z drops by Alkem pharmaceuticals), issues of easy availability & 

affordability, the use of this wonder molecule needs to be customised on a case to case basis. 

5. Nutraceuticals /Micronutrients 

Nutraceuticals ( nutrition + pharmaceutics ) are products, which other than nutrition are also 

used for other health purposes, like preventing chronic diseases, delay ageing process or 

support the structure or function of body. Supplementation of vitamins and trace elements have 

a positive impact on enhancing immunity in viral infections. Recently, Jayawardena et al. 

published a systematic review and observed that in addition to diet, supplementation with 

vitamins, trace elements, other nutraceuticals and probiotics may be beneficial for enhancing 

immunity against viral infections (especially respiratory infections).69,70 The nutraceuticals can 

be discussed under following headings. 

Fat soluble vitamins 

Fat soluble vitamins include Vitamin A, D, E and K. These are soluble in organic solvents (fats 

and oils). They can be stored in body fatty tissues. They can come from plants, animal foods 

or dietary supplements. These vitamins are generally not destroyed during cooking. 

Vitamin A is essential for growth, development & protection of epithelium & mucosal 

integrity. It is important for enhancing both cellular & humoral immune responses. It has 

potential to improve antibody response to some vaccines, like measles, anti-rabies and 

influenza virus vaccination in children.71  

Vitamin D is important for modulating both adaptive and innate immune responses. It 

provides antiviral immunity against respiratory infections. It promotes higher TGF-beta 

plasma level, directs lymphocyte polarization towards tolerogenic immune response.72 Its 

deficiency results in Rickets and osteomalacia. It insufficiency is also linked to increased 

susceptibility to acute viral respiratory infections such as Influenza A&B, Parainfluenza 

/Respiratory Syncytial Virus.  

Vitamin E is potent antioxidant and free radical scavenger. Its deficiency impairs both 

humoral &cellular immunity.73 Its deficiency leads to neurological dysfunction, RBC 

fragility, peripheral neuropathies, ophthalmoplegia, posterior spinal cord degeneration and 

suppression of cell-mediated immunity. 

Water soluble vitamins 
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Water soluble vitamins include Vitamin B complex and Vitamin C. Water soluble vitamins 

circulate freely in the body and when in excess gets easily excreted out. They are required in 

small amounts and unlikely to reach toxic levels. These vitamins are usually destroyed during 

cooking. 

Vitamin C is also known as Ascorbic acid. It is primarily required as co-factor for the 

enzyme required for synthesis of connective tissue protein. It is an important antioxidant. It 

also helps in wound healing, bone and tooth formation, strengthening blood vessel walls, 

improving immunity, increasing absorption and utilization of iron. In vivo animal studies 

have shown it to be effective for antiviral immune response against influenza A virus.74 Its 

deficiency results in Scurvy in which is characterized by poor collagen function all over the 

body. 

Vitamin B complex includes Thiamine (vitamin B1), Riboflavin (vitamin B2), Niacin 

(vitamin B3), Pantothenic acid, Biotin, Pyridoxine (vitamin B6), Folic acid and Cobalamin 

(vitamin B12). Vitamin B6, B9 and B12 act as antioxidants and also enhance efficiency of 

immune response. Vitamin B6 deficiency decreases lymphocyte growth & proliferation, 

antibody formation &T-cell activity. Animal studies have shown deficiency of Vitamin B12 

leads to decrease immune response during bacterial & viral infections.  

Trace elements  

Zinc, Selenium, Copper, Manganese and ꞷ3 fatty acids (Alpha linolenic acid) are important 

for immune function.  

Zinc 

Zinc has important role in growth, development & maintenance of immune function. It 

increase cytokine response in Th1 pattern, enhances thymic function & output of new 

CD4+naïve cells. Deficient population have high risk of human immunodeficiency virus and 

Hepatitis C virus.75 Zinc supplementation has shown to result in statistically significant 

clinical improvement in case of pneumonia (age group 1month-5years).76 

Selenium  

Selenium is an essential micronutrient which plays crucial role in maintaining optimal health 

and immune function. It enhances T cell proliferation, NK cell activity and immune 

functions. There is stronger vaccine response and robust immunity to pathogens with optimal 
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selenium status. In high concentration it has anti-viral effects and leads to rapid clearance of 

poliovirus. Poor selenium status results in decreased adaptive immune response and increased 

inflammation. Lower selenium status is also observed in Human Immunodeficiency virus and 

tuberculosis.77 

Copper 

It participates in development and differentiation of immune cells. In vitro studies 

demonstrate anti-viral effects and intracellular copper has shown to affect influenza virus life 

cycle. Copper deficiency results in decreased number of circulating neutrophils and 

interleukin 2 production which further reduces T-cell proliferation.78 

Magnesium 

Magnesium is important cation for various body function. It influences immunoglobulin 

synthesis, immune cell adherence, antibody-dependent cytolysis, IgM lympho binding and T 

helper B cell adherence.79 Its further practical role for immunity and disease states is being 

explored.80 

ꞷ3 fatty acids (Alpha linolenic acid) 

It assists in lymphocyte proliferation & activation, macrophage function, NK cell function, & 

neutrophil function. Fish Oil significantly decreases Interleukin-12, Tumour Necrosis Factor-

α and Thromboxane B2 levels (protection from autoimmune diseases). Deficiency makes 

infant susceptible to infections.81 Global Organisation for Eicosapentaenoic acid and 

Docosahexaenoic acid (GOED) claims recent review of studies do not show role specific role 

in viral infections especially Coronavirus disease19.82 

The recommended dietary allowance, dosing and preparations available for vitamins and 

trace elements is given in Table 4.  

6. Judicious use of Antibiotics 

Immune development is influenced by many pre and postnatal factors like including 

antibiotic exposure in early life. Impact on developing gut microbiome is the probable 

mechanism by which antibiotics influence the immune system. The microbiome development 

starts at birth and changes dynamically during early life. Antibiotic treatment in early life, 

impacts immune development and may lead to long-term health effects like asthma, allergies, 
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inflammatory bowel disease and type I Diabetes.83 Antibiotic resistant infections are equally 

growing problem leading to initiation of antibiotic stewardship programs. 

Evidence: Intrapartum antibiotics prophylaxis associated with caesarean sections and some 

vaginal deliveries of group B Streptococcus positive mothers, have been observed to 

influence the microbial colonization process of newborn.84 Similarly antibiotic consumption 

during pregnancy may affect the gestational process and maternal and neonatal macrobiotic 

composition.85 The investigators have described the decreased intestinal microbial diversity 

in neonates with increased exposure to antibiotics in the first postnatal days.86 Recent studies 

suggest that microbiome diversity recovers over time after relatively short antibiotic course in 

the first postnatal days.87 

Recommendation 

 Antimicrobial Stewardship Programs defines the guidelines like whom to treat, what 

to use, how to dose and how long to treat, to rationalize the antibiotic exposure in 

neonates and thus avoiding short term and long term outcomes.  

 Other suggested strategies are implementation of surveillance of bloodstream 

infections, education of healthcare professionals concerning resistance development, 

and using narrow spectrum empirical antibiotic policy. 

 Most important of all, in addition to choice of antibiotics, close attention to hand 

hygiene should be paid.  

 Use of adjunctive treatment like granulocyte transfusion, Granulocyte monocyte 

colony stimulating factor, Granulocyte colony stimulating factor, polyclonal and 

monoclonal intravenous immunoglobulin and pentoxifylline may be considered.  

III. Others 

1. Oil application and massage 

Oil massage therapy in neonate have been practiced in Asia since time immemorial. In 

various studies benefits like improved weight gain, increased bone density, reduced duration 

of hospital stay, improved sleep wake pattern have been demonstrated. There are various 

aspects of oil massage therapy which are important for outcome e.g. type of oil, frequency of 

massage, and the person doing massage (mother vs. therapist).  

Evidence 
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Massage therapy can improve immune function by enhancing function of natural killer 

cells.88 There are also suggestion of decrease in stress by massage therapy by way of 

decreasing the serum cortisol and norepinephrine, and increasing urinary excretion of 

epinephrine and norepinephrine.89 In one study the incidence of late onset sepsis was lesser.90 

In a review in 2010 by Field D, massage therapy was noted to lead to greater weight gain and 

growth in preterm newborns who had received moderate pressure massage. The weight gain 

was associated with shorter hospital stays and was thought to relate to increased vagal 

activity, gastric motility, insulin and IGF –1 levels following the stimulation of pressure 

receptors during the massage.91 Another review in 2017 showed the same benefit along with 

other possible advantages like improvements in developmental scores, decreased stress 

behavior, positive effects on immune system, improved pain tolerance and earlier discharge 

from the hospital.92 In a Cochrane review the benefit of massage was assessed for promoting 

mental and physical health in infants less than 6 months of age which concluded no 

advantage in low risk group infants.93 

Recommendation: 

• Environment: Conducive room with soft light, warm temperature, and low noise 

levels.  

• Timing: Massage between feeds. Ideally 1 hour after a feed to avoid regurgitation or 

vomiting.  

• Who will give: Mother or any caregiver can do the massage therapy. 

• Process: Involve entire body starting from head, neck, trunk and extremities. There 

should be around 5 minutes of kinaesthetic stimulation and 10 minutes of passive 

strokes. 

• Duration and frequency: 15 minutes session at least 3 times in a day 

• Type of oil: Choice of oil depends upon availability, cost, efficacy, feasibility, 

acceptability and safety. Mild non-irritant oil (e.g. Sunflower oil, coconut oil, olive 

oil) is preferable. It should be boiled & cooled, so as to final have it mildly warm.  

• Hand hygiene is must before and after the massage therapy. 

• Baby should be monitored for thermal instability and rashes. 
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 2. Sleep and Immunity 

Sleep is a cyclic physiological process with numerous impact on health and disease. 

Its functions include growth, development, learning, memory, synaptic efficiency, regulation 

of behavior, emotion, immune strengthening and clearing time of neurotoxic substances. 

Though the newborn sleeps for around 16 to 18 hours in a day, they sleep in short bouts 

which ranges from 30 minutes to 4 hours at seemingly random times throughout the day and 

night. Newborns spend considerable time of their sleep in active sleep. Newborn sleep time 

varies widely. Newborn sleep is not governed by circadian rhythm and it may take 3 to 6 

months to develop that.   

Evidence: 

The regulation of inflammatory processes is contributed by both circadian rhythm and 

nocturnal sleep. Understanding changes in immune function and influence of sleep on it 

requires considerable understanding of sleep and circadian oscillators. Studies have done in 

which multiple measurements were done across the entire 24-hour period to determine 

circadian rhythm and it was shown that alteration in pattern of sleep cycle affect immune 

system.94 In adult population it has also been shown deprivation of sleep and chronic sleep 

restriction may have implication on pathways by which inflammatory disease risk is elevated 

in persons with chronic sleep disturbance.95 

The immune system takes advantage of the sleep to boost the adaptive immune response 

during sleep resulting in improvement of immunological memory. It has been shown in 

studies that sleep after vaccination boosts immunological memory.96 

Recommendation: 

 According to Joint Consensus Statement of the American Academy of Sleep 

Medicine and Sleep Research Society on the Recommended Amount of Sleep97 is as- 

o Daily sleep duration of 14–17 hours/day from birth to 3 months 

o 12–15 hours/day from 4 to 11 months 

o 11–14 hours/day for infants aged 1–2 years 

o 10–13 hours/day for pre-schoolers aged 3–5 years 

o 7-9 hours for adults 

 Sleep recommendation  

o Keep environment with optimal thermoregulation 
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o Minimal and ambient lightening with provision of alteration to simulate day 

night pattern is very helpful(in case of Neonatal intensive care unit) and 

exposure to natural light (in home setting) in developing circadian rhythm 

o Minimal noise / sounds 

o Clustering activities so that baby doesn’t get disturbed more often 

3. Music and Immunity 

Music therapy is a structured intervention to deliver music with the purpose of achieving 

specific therapeutic goals (e.g., reduce stress) that improves the clinical condition of the 

patient.  Music therapy is commonly used as a non-pharmacological interventions. It may 

have several health benefits especially psychological and neurological. There could be a 

range of effects of music on neurotransmitters, hormones, cytokines, lymphocytes, vital signs 

and immunoglobulins.98 Music therapy has promising potential to complement traditional 

medical treatment options in order to facilitate recovery and well-being. Music therapy and 

other music-based interventions are increasingly applied in the clinical treatment of newborns 

99 children and adolescents in many countries world-wide. 

 Evidence:  

Music exposure has measurable neurobiological effects that are linked to systems regulating 

reward, motivation, and pleasure; stress and arousal; and immunity.100 The music can help 

soothe pediatric emergency room patients.101 Meta-analysis and systematic review of music 

therapy in preterm infant has shown to positively affect  physiologic indicators, feeding, 

length of stay, and pain outcomes along with decreased parental stress. 102,103 

 Recommendation: 

Music can be an important tool for optimal functioning of immunity as it does for pain and 

neurodevelopment. 

1. Music must be soothing to ears  

2. Sound pressure level < 45 Decibel. 

3. Mothers own music and singing is most beneficial. 

4. The music which can be allowed are e.g. lullaby, rhythms, religious sounds etc. 

 

4. Stress and Immunity 



18 
 

It has been shown that psychological stress in human being can result in dysregulation of 

facets of immune system. The stress can be in form of disease, pain, maltreatment, poverty, 

adverse experiences or surgery. Stress can impact immunity differentially across individuals 

and contexts.  There are various immunological parameters related to stress e.g. antibodies, 

cortisol, cytokines, C-reactive protein, autoimmune disease, neutrophil and inflammation.104  

Evidence: 

Infants born to mothers experiencing distress may be at a higher risk of developing allergic 

disease.105 It has also been shown that there occurs defective neutrophil actin polymerization 

and chemotaxis in stressed newborns.106 Early life stress in children associates with 

immunological dysregulation, including low basal levels of cytokines that control immune 

responses.107 The pro-inflammatory cytokine response is more when immune cells were 

stimulated in vitro from children who have experienced early life stress.107 It is interesting to 

note that bullying and peer victimization in children and young adults leads to steeper 

increase in C reactive protein.108 

Recommendation: 

 In hospitalized neonates and infants all efforts should be made to avoid noxious 

stimuli (pain, bright light, noise etc.). The care should be developmentally supportive 

and family should be involved. 

 The infant and children should be cared in tender loving environment. 

 Bullying and peer victimization should be addressed and rectified as early as possible. 

5. Sunlight and Immunity 

Sunlight is composed of ultraviolet (UV), visible, and infrared radiations. It is absolutely 

essential for life as a source of energy, light, and warmth and to maintain oxygen levels in our 

atmosphere. It can have several effects on the human body. The effect of sunlight may be 

harmful or beneficial. The effect may be different depending on the region, pollution and 

timing of exposure. The sunlight promotes Vitamin D synthesis which have impact on 

immunity and allergies in children 

Evidence: 

There are conflicting reports of sunlight exposure and effects on immune system.109 The 

intermittent exposure of sunlight over long period increases the risk of skin cancer.110 The 
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sunlight exposure in low dose may have beneficial effect on immunity irrespective of effect 

on Vitamin D synthesis.109 A recent study have demonstrated an association between greater 

direct UV light exposures in early infancy with lower incidence of eczema and pro-

inflammatory immune markers by 6 months of age.111 In view of equivocal evidence more 

randomized controlled trials are needed.   

Recommendation 

Short & safe exposure to sunlight is likely to be beneficial. However, no exact 

recommendation can be given for sunlight exposure time and duration, with the available 

literature.  

 6. Fresh Air and immunity 

 Fresh air can help in reducing stress and improving physical and mental wellbeing. The 

quality of air is variable depending upon pollution status, time of the day, temperature, 

humidity and variety of allergen. The type of particles and allergen in the air varies. The air 

quality have impact on allergic and respiratory diseases. There could be exacerbation of 

chronic pulmonary diseases when quality of air is compromised.   

Evidence:  

Second hand smoke exposure in antenatal period increases the risk of preterm birth and 

respiratory distress syndrome and intensive care admission in neonates.112 In a randomized 

controlled trial the effect of fresh air ventilation system on classroom indoor air and 

biomarkers in saliva and nasal samples in preschool children was studied. It was found that 

amount of particulate matter was inversely associated to saliva lysozyme a non-specific 

immune biomarker.113 Increase in pollution causes increased risk of asthma in children.114 

Recommendation:  

 Exposure to fresh air may be recommended in infants taking due consideration for 

temperature, timing and nearby pollution level. 

 Morning and evening is the best time to get fresh air 

 Baby Should not be taken in turbulent airflow 

 Air purifiers may be used. 
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IV. Immunity booster foods 

As per Ayush department of Ministry of Health and Family Welfare (MOHFW), many herbal 

products are considered useful as immunity enhancer viz. Tulsi, Dalchini, Kali Mirch, Dry 

Ginger, Raisins etc. The additional important ones are described below. 

1. Turmeric 

Turmeric is a natural herb which is used as spices in food. It has been traditionally used for 

several health benefits. It contains a compound called curcumin which is known to have anti-

inflammatory, anti-microbial, anti-allergic, anti-oxidant and anticancer properties. It also has 

immunomodulatory properties. 

Evidence: 

Several laboratory and animal studies have shown the beneficial effects of turmeric in various 

disease.114 Curcumin can downregulate the expression of various pro-inflammatory cytokines 

including TNF, IL-1, IL-2, IL-6, IL-8, IL-12, and chemokines. 116 Curcumin supplementation 

in children with recurrent respiratory tract infection may result in a significant skewing of 

CD8+T lymphocytes maturation.117 Curcumin supplementation can also help in better control 

of asthma in children.118 Role of curcumin is also being explored in pediatric ulcerative 

colitis. 

Recommendation: 

 Use of turmeric in infant food can be recommended in early infancy in a dose of 1-3 

mg/kg/day. The inclusion of turmeric in food is suggested. 

2. Honey 

Honey has been used as remedy for several diseases since ancient times. It has several 

antibacterial and immunomodulatory properties. It use may have potential risk of botulism if 

used in less than one year of age, if it is not sourced carefully.119 

Evidence 

In a study supplementation of milk formula with medically graded honey was associated with 

changes in physical growth and colonic microbiota of preterm infants.120 Honey can relieve 

cough symptoms and cough duration.121 

Recommendation: 
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 Honey can be recommended as 2.5 to 5 ml per day in children with acute cough. 

3. Giloy (Tinospora cordiofolia) 

Tinospora cordifolia, also known as ‘Giloy’, is a plant which is used for centuries has several 

medicinal values. Its beneficial effects include hypolipidemic, hypoglycemic, 

hepatoprotective, antibacterial, antiviral, anti-inflammatory, antiosteoporotic, antiobesity, 

anticarcinogenic and antimutagenic effects.122 It has also been proved as immunomodulator 

in animal models.123 Tinospora Cordifolia is available as juice, chura, tablet or extract. 

Evidence: 

In laboratory study it has shown that novel (1,4)-alpha-D-glucan from Tinospora cordifolia 

activates the immune system through the activation of macrophages that occurs through 

TLR6 signaling, NF-kappaB translocation and cytokine production.124 A “Bala” compound 

which included extract from Tinospora Cordiofoila when given in infants for 6 months 

resulted in  significant increase of immunoglobulins.125 In an open-labelled, placebo-

controlled, randomized controlled trial Tinospora Cordiofolia was used orally in a dose of 

100 mg/kg body weight twice daily with honey for 2 months in 400 children aged 1-15 years. 

The rate of infection was lesser in trial group.126 

Recommendation: 

 It can be considered, 1-2 teaspoon of juice / day from later infancy onwards. 

A comprehensive recommendation of all the immunity enhancing agent is given in Table 5. 

Conclusions 

 The immunity of neonates and infants is still developing. 

 There are considerable differences in immune mechanism in children which are 

different from adults. 

 Several factors modify and affect the immunity and health. 

 There are several simple interventions which can hugely impact the immunity of 

children. 

 Nutritional consideration about balanced diet, micronutrients and inclusion of 

immunity boosting food in diet can help in prevention and control of several health 

issues. 

 



22 
 

 

Table 1: Immunological incompetence of Newborn and Young Infant 

Innate immunity Acquired Immunity 

Poor epithelial and mucosal barriers (Skin, 

Gastrointestinal and lung mucosa) 

Impaired production of cytokines 

Deficient phagocytosis Reduced level of co-stimulatory molecules by 

Neonatal B cells 

Low neutrophil counts in PIH mothers, 

premature birth, birth depression ,IVH and  Rh-

hemolytic disease 

Lower immunoglobulin levels in preterm babies 

Less efficient chemotaxis Presentation of foreign epitope by Antigen 

presenting cells is less efficient 

Poor phagocytosis when exposed to high load of 

gram negative organism 

Slow antibody response to polysaccharide 

antigens till 2-3 years 

Decreased complement level (adult level by 6-

18 months of age) 

Thymus grows and matures with age 

Less efficient microbial killing More Th2-type responses at the expense of Th1 

effector mechanisms which is important in 

fighting infection. 

Baseline Natural Killer cell activity 30 to 80% 

that of adult 

 

PIH- Pregnancy induced hypertension; IVH- Intraventricular hemorrhage, Th-T helper  

 

Table 2: Interventions for improving immunity in Neonates and Infants 

Antenatal Natal & postnatal 

Maternal nutrition Prevention of prematurity 

Antenatal Steroids Human milk feeding & oral immunotherapy with colostrum 

Control of maternal diseases & 

infectious illnesses 

Exclusive Breastfeeding  for 6 months 

Maternal immunization Optimization of growth 

 Developmentally supportive care 

 Balanced diet in Infancy 

 Supplementation with nutraceuticals 

Role of probiotics & lactoferrin  

Heating and humidification in respiratory support 

 Minimal & optimised use of Antibiotics 
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Table 3: Recommended dietary intake of micronutrients during pregnancy and lactation 

Nutrient Pregnant Lactation 

Vitamin A (μg/d) 770 1300 

Vitamin D (μg/d) 15 15 

Vitamin E (mg/d) 15 19 

Vitamin K (μg/d) 90 90 

Folate (μg/d) 600 500 

Niacin (mg/d) 18 17 

Riboflavin (mg/d) 1.4 1.6 

Thiamine (mg/d) 1.4 1.4 

Vitamin B6 (mg/d) 1.9 2 

Vitamin B12 (μg/d) 2.6 2.8 

Vitamin C (mg/d) 85 120 

Calcium (mg/d) 1000 1000 

Iron (mg/d) 27 9 

Phosphorus (mg/d) 700 700 

Selenium (μg/d) 60 70 

Zinc (mg/d) 11 12 

 

 

Table 4: RDA of various vitamins and trace elements for Neonates 

 RDA Commonly used Preparations  Dietary sources
 

                    

 
        

Vitamin A (IU) 

                   

                  

 

Term: 
2300 

 

 

Preterm: 
1640 

Per kg 

 

Oral:  

Suspension  (1 lakh U/ml ) 
Capsules (25000 IU/cap ) 

Multivitamin drops like Drop A-Z (1150 

IU/ml)   

Drop Visyneral-Zinc (3000 IU/ml) 
 

Injectable:  Inj MVI (1000 IU/1 ml) 

Sweet potato, 

spinach, carrots, 
pistachio nuts, 

broccoli, peppers, 

egg, cheese, 

apricots 

                    

Vitamin D(IU) 

                    

Term 400 

 

PT: 

160 IU/ 
kg 

Oral: 

Cholecalciferol (400-800 IU/ml) 

Drop A-Z (200IU/ml) 

Drop Visyneral-Zinc (400IU/ml) 
 

Injectable:  Inj Arachitol (3L/6L U) 

 

Milk, yogurt, egg, 

cheese, cod liver 

oil, orange juice, 

salmon, tuna 
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Vitamin C (mg) 
                     

Term 

80 
 

PT 

25 mg/kg 

Oral: 

Multivitamin drops 
Drop Visyneral-Zinc (40mg/ml) 

Drop A-Z (20mg/ml) 

Tab Limcee (500 mg) 

 
Injectable: Inj. Vitamin C (500mg/ml) 

 

Tomato, cabbage, 

oranges, cantaloupes, 
green and red pepper, 

spinach, green 

peas 

                     

 
Vitamin E (IU) 

                     

Term: 

7 
 

PT: 

2.8 IU/kg 

Oral: 

Drop Evion 
(1ml/50mg or 110 IU ) 

Drop A-Z (2mg or 4.4 IU /ml) 

Visyneral-Zinc (5 IU/ml) 
 

Injectable: Inj. MVI ( 1ml/1.1 IU ) 

Sunflower, safflower, 

wheat germ, peanuts, 
tomato, spinach, 

broccoli. 

                   

Vitamin B6(mcg) 
                    

Term: 

1000 
 

PT: 

180 
mcg/kg 

Oral: 

Drop A-Z (400 mcg/ml) 
Drop Visyneral-Zinc (1000mg/ml) 

 

Injectable: Inj. MVI (150mcg/ml) 

Beef liver, chickpeas, 

tuna, 
salmon, rice, cereals, 

onions 

                    

Folic acid(mcg) 

                    

Term 

140 

 
PT 

56 mcg/kg 

Oral: 

Drop Tonoferon ( 200mcg/ml) 

Drop Vitcofol ( 200mcg/ml);also contains 
Niacinamide (20 mg) + Cyanocobalamin (5 

mcg) 

 
Injectable: Inj Folvite ( 5mg/ml) 

Lettuce, avocado, 

spinach, kidney beans, 

shellfish, salmon, egg, 
rice, peanuts 

 

Zinc         (mg/d) 

 

2-2.5 
Oral: 

Drop Z & D (20mg/ml) 

Drop A-Z (40 mcg/ml ) 
Drop Visyneral-Zinc (2.5mg/ml) 

Poultry, cheese, dry 

beans, nuts, whole 

grains 

Selenium            

(mcg/d) 
Copper            

(mcg/d)  

Magnesium           

(mg/d) 

15 

 
200 

 

30 

Syp Vitomin Z ( Cipla Med ) 

Se- 30mcg/15ml 
Mg-22mg/15ml 

 

Mg-Green vegetables, 

nuts, beans 
Cu-Fresh veg, fruits, 

seeds, nuts, legumes 

Se-Whole grains,  

dairy products 

ω3  fatty acids 

 

 Oral: DHA Kid Drops ( Plant DHA with 

Vitamin D3) from Friska (40 mg/ml) 

 
Injectable:: Lipid formulations ( Intralipid / 

SMOF lipid )  

 

Breast milk, fortified 

formula, DHA 

supplements to 
pregnant and lactating 

mothers, fish oil, 

flaxseed oil, soyabean 

oil  

RDA; Recommended dietary intake. DHA; Docosahexaenoic acid 

 

 

Table 5: Recommendation for interventions for Immunity enhancement 

Intervention Evidence Recommendation Strength Product Harm 

Maternal 

nutrition 

Beneficial  Balanced diet Strong  Multivitamin 

containing 

None 
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Micronutrients (Zinc, 

Selenium, Iodine, Iron, 
DHA, Folate etc) 

DHA at least 

200 IU 

Maternal 

Probiotic 

Inadequate 

evidence 

No Insufficient  - None 

Antenatal 
steroid 

Beneficial  Yes Strong Dexamethaso
ne (6 mg IM 

12 hourly 4 

doses) 

Betamethaso
ne 

(12 mg IM 

24 hourly 2 
doses) 

May 
aggravate 

chorioamni

onitis 

Delayed cord 

clamping 

Beneficial  Yes Strong At least more 

than 30 

seconds 

May cause 

polycythem

ia and 
hyperbiliru

binemia in 

small for 
gestational 

babies 

Breastfeeding Beneficial Yes Strong Exclusive 6 

months than 
up to 2 years 

of age 

None 

Colostrum  

Human 
Bovine 

 

Beneficial in 
all 

Beneficial in 

select group 

 

Yes 
Customized according 

to condition 

 

Strong 
Low 

 

--------- 
Several 

products 

available as 
powder 

(Approx.. 

3gm/day) 

 

None 
May be 

issues of 

intolerance 
with bovine 

colostrum 

Probiotics Beneficial in  
Preterm 

Term infants 

(customized 
as per 

condition) 

 
Yes 

 

 
Strong 

 
Multispecies 

probiotic 

supplement 
of 

bifidobacteri

um & 
lactobacillus 

in 1.25 

billion spores 

in two 
divided 

doses* 

 
Feed 

intolerance, 

probiotic 
sepsis 

Lactoferrin Equivocal 
results 

(Beneficial 

to no 

difference) 

No Average Available as 
powder, 

mixed in 

formula and 

multivitamin 
supplements  

No 
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Nutraceuticals 

Vitamin A 
Vitamin D 

Vitamin E 

Vitamin B 

complex 
Zinc 

Selenium 

Copper 
ꞷ3 fatty acids 

Beneficial  Yes Strong Available as 

multivitamin 
supplements 

 

(Efforts 

should be 
made to 

include food 

rich in these 
micronutrient

s)* 

Fat soluble 

vitamins 
may be 

harmful in 

high doses 

Judicious use 

of Antibiotics 

Beneficial Yes Strong Antibiotic 

stewardship 
Standard 

antibiotic 

policy* 

No 

Massage 
therapy 

Beneficial Yes Low to 
average 

15 minutes 
session 3 

times a day 

with mild 
soothing 

non-irritant 

oils* 

May result 
in thermal 

instability 

or rash. 
Trauma 

have also 

been 
reported if 

not 

performed 

in gentle 
manner. 

 

Sleep Beneficial Yes Low to 
average 

Recommend
ed duration 

in optimum 

environment

* 

None 

Music Beneficial Yes Low to 

average 

Soft music* None but 

only if it is 

loud 

Avoid stress Beneficial Yes Low to 
average 

Development
ally 

supportive  

Tender 
loving care 

None 

Sunlight Equivocal Yes but with due 

consideration 

Low to 

average 

------- Thermal 

instability 

 

Fresh air Beneficial 

(with pre-

requisites)* 

Yes but with due 

consideration 

Low to 

average 

Consider 

with 

optimum 
setting* 

None 

Turmeric 

(Active 

compound) 

Beneficial Yes Low to 

average 

Consider in 

food after 6 

months of 
age 

Nausea and 

vomiting in 

higher 
doses 
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Honey Beneficial 

(condition 
specific) 

Yes but with due 

consideration 

Low to 

average 

Consider in 

acute cough 
after early 

infancy 

May cause 

botulism, if 
not sourced 

or kept well 

Giloy 

(Tinospora 
cordifolia) 

Beneficial Yes (in select 

conditions) 

Low to 

average 

Consider in 

select setting 
later infancy 

& beyond 

Can reduce 

blood sugar 
levels 
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