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Abstract 

Immunisation is one of the most effective strategies for preventing childhood morbidity and mortality. 

However, vaccination in special pediatric populations—including immunocompromised children, 

preterm infants, and those with chronic illnesses—presents unique challenges. Standard vaccine 

schedules are designed for healthy children, but immunological immaturity, altered responses, 

medication-induced immunosuppression, and comorbidities necessitate modified approaches in 

vulnerable groups. This review synthesises current evidence and guidelines on pediatric immunisation in 

these special populations. It addresses immune responses in preterm and low-birth-weight infants, 

vaccination safety and efficacy in children with HIV, cancer, autoimmune disorders, and organ 

transplants, and considerations for children with chronic conditions such as congenital heart disease, 

chronic kidney disease, and asthma. Updated recommendations from the WHO, CDC, and IAP are 

highlighted, along with gaps in coverage, and future directions including tailored vaccine technologies, 

monoclonal antibody prophylaxis, and digital health solutions for personalised vaccination schedules. 

While progress has been made in optimising vaccine strategies for high-risk children, significant 

challenges remain in ensuring equitable access, building parental and provider confidence, and 

conducting robust clinical trials in vulnerable populations. Strengthening surveillance, improving 

international consensus guidelines, and leveraging new-generation vaccines will be critical to protecting 

these children and reducing preventable infectious disease burdens. 
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1. Introduction 

Vaccination programs worldwide have dramatically reduced childhood morbidity and mortality from 

infectious diseases [1,2]. However, these programs are primarily designed for healthy, term-born 

children. Special pediatric populations—immunocompromised children, preterm or low-birth-weight 

infants, and those with chronic illnesses—present unique immunological and clinical challenges [3–5]. 

Immunocompromised children include those with primary immune deficiencies, HIV infection, 

malignancies undergoing chemotherapy, post-transplant recipients, or children on long-term 

immunosuppressive therapies such as corticosteroids or biologics [5,14]. Preterm infants are born before 

37 weeks gestation, with low-birth-weight infants defined as <2500 g, often with immature immune 

systems and reduced maternal antibody transfer [8]. Children with chronic conditions such as congenital 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR250556505 Volume 7, Issue 5, September-October 2025 2 

 

heart disease (CHD), chronic kidney disease (CKD), asthma, and diabetes are also at higher risk for 

severe outcomes from vaccine-preventable diseases [4]. 

 

2. Preterm and Low-Birth-Weight Infants 

Preterm infants have impaired immunity due to reduced maternal IgG transfer (especially if born <32 

weeks), immature T-cell responses, and weaker antibody production [8]. They are highly susceptible to 

infections and benefit greatly from immunisation. Vaccines are generally administered by chronological 

age, not corrected gestational age [10]. Hepatitis B vaccination requires special consideration: infants 

<2000 g may fail to seroconvert if vaccinated at birth. If the mother is HBsAg-positive, hepatitis B 

vaccine + HBIG should be administered within 12 hours, with additional doses later. If the mother is 

HBsAg-negative, the first dose can be delayed until 1 month chronological age or hospital discharge [9]. 

Other vaccines (DTaP, Hib, IPV, PCV) are safe and immunogenic, while rotavirus vaccines can be used 

in stable preterm infants [11]. Influenza vaccination is essential from 6 months [12]. 

 

3. Immunocompromised Children 

Immunocompromised children are those with impaired immune responses due to primary or acquired 

immunodeficiencies, cancer chemotherapy, transplants, or immunosuppressive therapy [5]. These 

children are particularly vulnerable to vaccine-preventable diseases, yet their immune responses are 

often suboptimal. HIV-infected children: Inactivated vaccines are strongly recommended (PCV, Hib, 

influenza, hepatitis B). Live vaccines (MMR, varicella) are permitted only if CD4>15% (<5y) or 

>200/µL (>5y) [13,14]. Cancer/Chemotherapy: Vaccination usually deferred during intensive therapy. 

Inactivated vaccines 3–6 months after completion; live vaccines ≥12 months post-therapy [15]. 

Household cocooning is vital. Post-transplant: HSCT recipients restart inactivated vaccines at 6 months; 

live vaccines ≥24 months if off immunosuppression [16]. Solid organ transplant recipients usually 

receive inactivated vaccines 3–6 months post-transplant; live vaccines avoided [7]. 

Steroid/Immunosuppressive therapy: High-dose steroids (≥2 mg/kg/day or ≥20 mg/day prednisone 

equivalent ≥14 days) contraindicate live vaccines during and for 1 month after therapy. Inhaled/topical 

steroids are not a contraindication [14]. Biologics (rituximab, anti-TNF) require ≥6 months before live 

vaccines [17]. 

 

4. Children with Chronic Illnesses 

CHD: High risk for influenza, pneumococcal, and RSV infections. PCV, influenza, and RSV 

monoclonal antibodies (palivizumab monthly or nirsevimab once) recommended [18,20]. CKD/Dialysis: 

Double-dose hepatitis B (40 µg) improves protection. PCV and PPSV23 essential [19]. Asthma/Chronic 

lung disease: Annual influenza and PCV strongly recommended [20]. Diabetes: Increased infection risk. 

Annual influenza, hepatitis B, and PCV vaccination advised [20]. 

 

5. Safety and Contraindications 

Inactivated vaccines are safe across groups [9,10]. Live vaccines contraindicated in severe 

immunodeficiency (SCID, HSCT <24 months, high-dose steroids, uncontrolled HIV). Adverse events 

are rare in preterm/chronically ill children and comparable to healthy peers [8–10]. 
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6. Gaps and Challenges 

Few RCTs exist in these populations, leading to reliance on expert consensus [5]. Guidelines differ  

(WHO, CDC, IAP, EULAR), causing inconsistencies. Parental/provider hesitancy is common due to 

perceived fragility of these children. Access barriers in LMICs limit use of costly interventions like RSV 

monoclonals [1,2]. 

 

7. Future Directions 

Personalised immunisation using digital health tracking [22]. New platforms (mRNA, nanoparticle 

vaccines) may enhance immune responses [18]. Monoclonal antibodies (nirsevimab) show promise for 

RSV prevention [20]. Expanded trial inclusion of vulnerable children is essential. 

 

8. Conclusion 

Vaccinating special pediatric populations is medically necessary but requires adaptation. Preterm infants 

should follow chronological age schedules. Immunocompromised and chronically ill children need 

tailored approaches, contraindication checks, and close follow-up. Innovations in vaccine platforms and 

monoclonal antibodies will strengthen protection. Harmonised guidelines and equity in access remain 

priorities. 

 

Table 1. Hepatitis B Vaccine Recommendations in Preterm Infants 

Birthweight / Maternal HBsAg 

Status 

Recommendation Notes 

<2000 g, mother HBsAg positive Hep B + HBIG within 12 hrs Extra 3 doses needed 

<2000 g, mother HBsAg 

negative 

Delay first dose until 1 

month/discharge 

Serology after full series 

>=2000 g Routine Hep B at birth Follow national schedule 

 

Table 2. Contraindications to Live Vaccines in Immunocompromised Children 

Condition Live Vaccines Contraindication Details 

High-dose steroids MMR, Varicella, LAIV, 

BCG 

≥2 mg/kg/day or ≥20 

mg/day ≥14 days; 

contraindicated during + 1 

month after 

HSCT <24 months All live vaccines Contraindicated until 

immune reconstitution 

HIV severe MMR, Varicella Contraindicated if 

CD4<15% (<5y) or 

<200/µL (>5y) 

 

Table 3. Vaccine Strategy in Children with Chronic Illness 

Condition Key Vaccines Special Notes 

CHD Influenza, PCV, RSV 

prophylaxis 

High risk of severe infections 

CKD/Dialysis Hep B (double dose), PCV + Check serology post-vaccination 
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PPSV23 

Asthma/CLD Influenza, PCV Annual influenza reduces 

hospitalisations 

Diabetes Influenza, Hep B, PCV Higher infection risk; early 

protection crucial 

 

Figure 1. Algorithm for Vaccine Decision in Immunocompromised Children 
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Provenance: This algorithm was developed by the authors by synthesising guidance from CDC/ACIP 

Best Practice Guidelines, the 2013 IDSA Clinical Practice Guideline for Vaccination of the 

Immunocompromised Host, and transplant revaccination recommendations from the European Group 

for Blood and Marrow Transplantation (EBMT) and NCI PDQ. No identical published flowchart exists; 

the figure represents an original synthesis for practical clinical use. 
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