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Abbreviations: 

U5MR Under-five year Mortality Rate 

VPD Vaccine Preventable Disease 

EPT Extreme Preterm  

VPT Very Preterm  

LPT Late preterm  

ELBW Extremely Low Birth Weight 

VLBW Very Low Birth Weight 

LBW Low Birth Weight 

GA Gestational Age  

cGA corrected Gestational Age  

AEFI Adverse Event Following Immunisation 

WHO World Health Organisation 

LMIC Low- and-Middle Income Countries 

MMH Mowbray Maternity Hospital  

NICU Neonatal Intensive Care  

MOU Midwife Obstetric Unit 

EPI Expanded Programme on Immunisations 

HREC Human Research Ethics Committee 

UCT University of Cape Town  

HoD Head of Department 

HAI Hospital Acquired Infection 

BC Blood Culture 

FBC Full Blood Count  

CRP C-reactive Protein

IPPV Intermittent Positive Pressure Ventilation

CPAP Continuous Positive Airway Pressure

HFNC High Flow Nasal Cannula

NPO2 Nasal Prong Oxygen
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Definitions  

 

Extremely Preterm Infant    GA <28 weeks at birth 

Very Preterm Infant     GA <32 weeks at birth 

Moderately Preterm     GA between 32-33 weeks+6 days 

Late Preterm      GA between 34 weeks and 36 weeks+6 days 

Preterm infant      A baby born less than 37 completed weeks.  

Extremely Low Birth Weight (ELBW)  <1000g 

Very Low Birth Weight (VLBW)   1000-1499g 

Low Birth Weight (LBW)    1500-2499g 
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Abstract 

 

Background: Vaccine-Preventable Diseases (VPDs) are a leading cause of the high Under-

five Mortality Rate (U5MR). Preterm infants are inherently at higher risk of mortality from 

VPDs. Studies irrefutably show the benefit of vaccinating preterm infants according to their 

chronological age with the benefit of timely vaccination outweighing unjustified delays. 

However, later studies have shown an increased risk of adverse events (AEs) following 

immunisation (AEFI) in preterm infants. This risk has not been uniformly accepted as 

statistically significant, but the multiple reports have led to subsequent proposed 48–72-hour 

cardio-respiratory monitoring recommendations which have not been uniformly adopted and 

may not be feasible in Low-and-Middle Income Countries (LMICs).   

 

Objectives: The main objective of this study is to identify the prevalence of major AEs 

following 6-week immunisation of preterm infants admitted to a busy neonatal unit in Cape 

Town over a two-year period. AEFI will be scrutinized to ascertain the timing, clinical 

severity and possible contributing factors. This study aims to identify any consistent variables 

or a subset of higher-risk preterm infants to inform a safe and practical in-hospital preterm 

vaccination and monitoring protocol.  

 

Methods: A retrospective audit was conducted on 260 eligible, in-patient, preterm infants 

receiving the 6-week vaccination as per the South African Expanded Programme on 

Immunisation (EPI) schedule from 01 March 2016 -31 March 2018 at a busy secondary- 

level maternity referral hospital, Mowbray Maternity Hospital (MMH). 

 

Results: Two hundred and sixty (260) participants were included in the study, the median 

gestational age (GA) was 29 weeks, median birth weight 1 078 g and the median age at 

immunisation 44 days. Thirty-eight (38) out of the 260 participants (14.6%) experienced an 

AEFI with a median birth GA 28 weeks and median birth weight 988 g. Twenty-nine (29) out 

of 38 were deemed immunisation-related, since no other cause could be identified, with a 

prevalence of 11.15%. Majority (89.4%) of AEFI occurred within 24 hours. GA was 

inversely proportional to the risk of an AEFI. Respiratory support was needed by 73.7% and 

97% were screened and treated for sepsis.  

 

Conclusion: Established benefit exists in vaccinating preterm infants according to 

chronological age. However, due cognisance should be paid to the early preterm infant’s 

higher risk of AEFI, 11.15% in our study. Our study supports a clear unit-individualised 

preterm immunisation protocol with a minimum 24 hours of cardio-respiratory monitoring 

post vaccination, especially in the very preterm infants <32 weeks GA.  
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Introduction 

 

The global burden of prematurity is steadily increasing and according to a systematic review, 

was estimated to be  ~ 10.6% in 2014 with more than 81% of these occurring in Asia and 

sub-Saharan Africa.[1] In South Africa, the true national burden of preterm birth is 

unknown.[2] Despite notable advances in neonatal intensive care leading to increased survival 

rates amongst the extreme preterm (EPT) population group, many of these children still die or 

need hospitalisation during the first year of life, with a significant number still due to vaccine 

preventable diseases (VPD).[3] 

 

Vaccination remains one of the most successful and cost-effective public health intervention 

to date.[4] However, a statistically significant proportion of the under-five year mortality 

(U5MR) is still attributed to VPD.[5] Preterm infants are inherently at higher risk of morbidity 

and mortality caused by VPD, inversely proportional to both gestational age (GA) and birth 

weight.[3, 6] The timely administration of immunisations, especially among the EPT and very 

preterm (VPT) infants remain a clinical challenge subject to individual bias, despite the 

recommendations to vaccinate preterm infants according to their chronological age and 

following the same schedule as that of full term infants.[3, 7] Initially, many argued inferior 

vaccine efficacy and immunogenicity in the preterm population as reason to delay.[3, 8] 

Fortunately, evidence showed that postnatal immune maturation in preterm infants occur with 

continued environmental exposure to antigen at a rate comparable to full term infants.[7] 

Several studies have established good vaccine efficacy and immunogenicity, but recent 

studies continue to highlight the variability in preterm immunisation practice.[9] 

    

Vaccine-safety and fear of AEFI is a consistent reason for unjustified vaccine delays among 

EPT and VPT infants.[7] Whilst timely vaccination is strongly advocated for in this vulnerable 

population, the existing higher risk of AEFI cannot be ignored. Multiple studies since 1990 

illustrate an increased risk and frequency of significant AEFI in the preterm population 

worldwide. Many of these AE may be short-lived and of no consequence if acted upon 

swiftly. Due to these reports, consensus groups now recommend 48-72-hour in-patient 

cardio-respiratory monitoring for post birth vaccination of all preterm infants.[10-12] This may 

not be feasible in a LMIC due to resource constraints. Formal recommendations are needed in 

LMICs to standardise the level of care in the neonatal setting. 

 

Mowbray Maternity Hospital (MMH) only introduced chronological preterm immunisations 

from mid-2014. Anecdotally, one ex-preterm infant experienced apnoea’s soon after 

discharge and another whilst un-monitored in the kangaroo mother care (KMC) unit, within 

72 hours of their 6-week immunisations. These were thought to be unrelated to immunisation 

at the time and were unfortunately not extensively investigated but did lead to the creation of 

the individual MMH nursery preterm vaccination guideline in 2015. This guideline stipulates 

that “any preterm infant with ongoing cardiorespiratory events, including apnoea and 

bradycardia or oxygen desaturation should have the 6 or 10 or 14 week immunisations 

deferred until there are no such episodes for 48hours AND then observed with pulse oximetry 

for 48 hours after the immunisation is given”.[13] This guideline does not provide directive for 

monitoring of the stable preterm with no such events prior to immunisation. The practise at 

MMH  since late 2015 however, has been to admit all preterm infants to the nursery for 

cardio-respiratory monitoring irrespective of their prior clinical status for a minimum of 24 

hours and not to discharge until clinically stable for 48 hours post immunisation. This is  

reflected in the current protocol.(Appendix D) This study followed to ascertain whether this 
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practice was effective and safe and what monitoring guidelines are feasible given constant 

bed constraints. 

 

Objectives: 

 

The primary objective is to establish the true prevalence of significant adverse events (AE) 

post, in-patient, preterm 6-week immunisations. 

 

Our secondary objective aims to identify patient factors that place them at an increased risk 

for an AEFI to guide a feasible and safe monitoring protocol for a busy LMIC neonatal unit.  

 

An adverse event following immunisation (AEFI) is defined by WHO as any unpredictable 

negative medical occurrence post vaccine administration. [14]The said AEFI may or may not 

be related to the use of the vaccine. [14] 

 

WHO further categorises AEFI into two: serious and non-serious. An AEFI is considered 

serious if it is life-threatening and requires hospitalisation, prolongs existing hospitalisation 

or if the outcome is death.[15]An AEFI is non-serious when a reaction occurs within a few 

hours of administration with short resolution and posing little or no damage [15].Severe AEFI 

reflect the intensity of a specific event (mild, moderate or severe). In this study, only serious 

AEFI leading to prolonged hospitalisation of our in-hospital preterm population were 

included.  

 

There are cause-specific definitions of AEFI. E.g. AEFI related to the inherent properties of 

the vaccine itself or related to the product quality, an error-related reaction or coincidental, 

where the vaccine or any part related to the vaccine itself, is not the cause for the adverse 

event.Prematurity itself places the infant at inherent risk for features consistent with AEFI , 

e.g. apnoea, desaturation and bradycardia.  

 

Methods: 

 

Study design 

This was a retrospective observational study done over a 2-year period from 01 March 2016 

to 31 March 2018.  

 

Study setting 

MMH is a secondary-level maternity referral hospital with around 11 000 deliveries per year. 

The hospital comprises of a 73-bed neonatal unit which offers all levels of neonatal care, 

including a 7-bed tertiary-level Neonatal Intensive Care Unit (NICU). MMH is also the main 

referral centre for six midwife obstetric units (MOU’s) responsible for 11-12 000 deliveries 

per year, one district level hospital as well as a step-down centre for stable preterm infants 

from the tertiary, Groote Schuur Hospital.  

MMH is therefore the primary referral centre for approximately 22 000 of the annual ~34 000 

Metro-West deliveries, extrapolated from the Perinatal problem identification programme 

(PPIP) data for 2016-2018. MMH is thus a fair representative of the bulk of the preterm 

population in the Metro-West region in the Western Cape.  
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Study population  

All MMH Neonatal unit in-patient preterm infants (<37 completed weeks GA) who received 

their 6-week vaccination as per the South African Expanded Programme on Immunisation 

(EPI) schedule between 01 March 2016 and 31 March 2018. 

 

Data Collection 

Data was collected from the MMH Neonatal unit nursing vaccination register and cross 

referenced with the MMH pharmacy vaccination database. From these registers, a total of 

320 medical folders were obtained from on-site medical records, of which 260 patients were 

eligible and included in this study. The 260 eligible participants were all in- patient preterm 

infants receiving their 6-week immunisations during the 2-year study period. The study 

excluded term infants, participants receiving 10-week immunisations and medical folders not 

attainable from MMH records, e.g. folders  sent to another institution. Clinical information 

needed for the study was obtained from the medical folders and participants were allocated 

individual study numbers to maintain anonymity. The desired data was entered into a 

predesigned Excel spreadsheet further secured by user login and password. 

 

The National Health Laboratory Service results viewer, TrakCare, was used to review 

biological markers of sepsis such as culture of bodily fluids, Full Blood Count (FBC) with 

differential count and C-Reactive Protein (CRP). The study used a CRP >20 mg/L in addition 

to other mentioned biological markers and a suggestive clinical picture in keeping with 

sepsis, to identify participants with culture-negative probable sepsis, therefore excluding 

them from the true AEFI group.  

A CRP value of >20 mg/L was used after a careful review of the available literature. This 

was done in an attempt not to ascribe slightly raised CRP values solely to sepsis. Studies have 

shown increased CRP levels within 48 hours post immunisation with multiple vaccines given 

simultaneously. A prospective observational study in 2007 by Pourcyrous et al, involving 239 

NICU preterm infants at ≥ 2 months of age (mean GA 28 weeks) showed that infants who 

received multiple vaccines were almost 16 times more likely to have abnormal CRP values 

(>16mg/L) at 12 hours post vaccination.[16] This was in accordance with a small study by 

Balkundi et al in 1994 that showed median CRP levels of <4 mg/L pre-immunisation vs 10.4 

mg/L at 24 hours and 18 mg/L 48 hours post DTP and Hib vaccinations.[17]  

 

 

Data Statistical Analysis  

Data was entered into Stata Release statistical software package for statistical analysis by an 

independent statistician. The study looked at the prevalence of serious AEFI post 6-week 

preterm immunisation, excluding all sepsis cases. We analysed the participant baseline 

characteristics and clinical variables for any significant association with AEFIs.  

 

Categorical data was reported as proportions and derived using the Chi Square or Fishers 

exact test. Continuous data was reported as median (interquartile range (IQR) and p-values 

derived using the Mann-Whitney U-test. P-values of <=0.05 was accepted as statistically 

significant. Note, a p-value equal to 0.05 was included to accommodate for the small sample 

size of participants with adverse events in our study. This relaxes the conditions for a type 1 

error. 

 

We further described the prevalence of AEFI in the different WHO GA categories of preterm 

infants. The AEFI type, timing of occurrence and the intervention needed post event was also 

reviewed in the study. 
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The study attempts to illustrate the pick-up rate of serious AEFI using a 24 hour monitoring 

protocol.  

 

Ethical considerations  

 

This study entailed a retrospective folder review and informed consent was not obtained from 

parents of study participants. All personal identifiers were removed and all data anonymised. 

Ethics approval was obtained from the Human Research Ethics Committee (HREC), ref. no. 

369/22, of the Faculty of Health Sciences, at the University of Cape Town (UCT). 

Furthermore, permission for clinical folder reviews were granted by the MMH Research 

Committee as well as the Head of Department (HoD) of the Neonatal Unit. 

Results 

 

A total of 320 infants were vaccinated during the 2-year study period. Thirty-six (36) infants 

were excluded from the study of which 13 were due to folders not found and 23 who had 

received 10-week immunisations. Of the 284 who received 6-week immunisations, 24 were 

term infants and were excluded. A total of 260 preterm infants received 6-week 

immunisations and were included in the study. (Figure 1) 

 

 

Figure 1: Flow diagram of study population: Inclusion, Exclusion and AEFI occurrence 

flowchart: 

 
 

 

 

Thirty-eight (14.6%) experienced an AEFI. Of these, 29 AEFI were deemed immunisation-

related as no other cause could be identified. This is a prevalence of 11.15%. Nine cases were 

not deemed immunisation-related, four of these cases had culture-positive sepsis and five 

cases had culture-negative sepsis. 

  

Study sample

n= 320

6 week 
Immunisations

n=284

Preterm infants

n= 260

AEFI

n= 38

Probable 
Immunisation 

related 

n=29

Probable Sepsis-related 

(Culture negative sepsis )

n=5

Confirmed Sepsis-related 

(Culture positive sepsis )

n=4

No AEFI

n=222

Term infants

n=24

10 week 
Immunisations 

n=23

folders not found 

n=13
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Two culture-positive sepsis participants had late-onset Group B Streptococcal septicaemia, 

one participant had an extended ꞵ-Lactamase producing Klebsiela Pneumoniae on urine and 

one participant had a Streptococcus Viridans on blood culture.  

Culture-negative but probable sepsis (Figure 1) referred to five participants, where a 

consensus decision was reached by two independent medical doctors after careful review of 

the medical and nursing notes regarding the clinical status of the participant as well as 

additional supportive biological markers. 

 

Clinical baseline characteristics of all eligible participants were compared for the group with 

AEFI and the group without AEFI. (Table 1) 

 

Table 1: Baseline characteristics of participants presenting for immunisation at 6 weeks. 

 

Characteristic Total 

n=260 

Adverse event 

n=38 

No adverse 

event n=222 

p-

value 

Birth GA (weeks), median 

(IQR) 

29 (28-31) 28 (28-30) 29 (28-31) 0.03 

Corrected gestational age at 

time of immunisation (cGA) 

(weeks), median (IQR) 

36 (35-38) 35 (34-38) 36 (35-38) 0.07 

BW (g), median (IQR) 1078 (910-

1253) 

988 (860-1140) 1100 (930-

1280) 

0.01 

Age at immunisation (days), 

median (IQR) 

44 (42-47) 45 (42-48) 44 (42-47) 0.43 

Weight (grams), median (IQR) 

at immunisation 

 

1700 (1485-

1865) 

1610 (1395-

1760) 

1713 (1500-

1883) 

0.05 

Clinical variables: 

Still receiving Caffeine at time 

of immunisation 

140 (53.9%) 25 (65.8%) 115 (51.8%) 0.11 

Diagnosis of 

Bronchopulmonary dysplasia 

12 (4.6%) 3 (7.9%) 9 (4.1%) 0.39 

Oxygen/ flow dependence, not 

BPD 

9 (3.5%) 3 (7.9%) 6 (2.7%) 0.13 

Previous apnoea >7days prior 63 (24.2%) 12 (31.6%) 51 (23.0%) 0.25 

Apnoea within 7 days (>72hrs) 

prior to immunisation* 

4 (1.5%) 1 (2.6%) 3 (1.4%) 0.47 

History of late onset sepsis, 

>7days prior to immunisation # 

105 (40.4%) 18 (47.4%) 87 (39.2%) 0.34 

Categorical data reported as proportions and derived using Chi square or Fishers exact  

Continuous data reported as median (Interquartile range – IQR) and p-values derived using Mann-Whitney U-test and a p-value of =< 0.05 

was accepted as being statistically significant. Note that a p value= 0.05 was included to cater for the small sample size of participants with 

adverse events in the study. This relaxes the conditions for a type 1 error. 

*According to unit protocol during the study period, no infant was immunised if an apnoea occurred within the previous 72hours. 
# According to unit protocol during the study period, no infant was immunised if sepsis within 7 days of immunisation age. 
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In Table 2 below, the birth GA was subdivided into the World Health Organisation (WHO) 

preterm categories and a comparative analysis made between those with AEFI vs no AEFI.  

The table further reflects  an inverse trend in the proportion of reported AE’s (21.4%, 14.5% 

and 9.4%) with increasing GA. However, the overall difference between the GA categories 

and AEFI does not reach statistical significance: chi-square p-value of 0.26. 

 

Table 2: Prevalence of AE in the different preterm GA groups 

 

Gestational Age at birth, number (n) 

 

Adverse 

event 

No adverse 

event 

p-value 

<28 weeks (extreme preterm), n=42 

 

9 (21.4%) 33 (78.6%) 

 

p<0.001 

28-31+6 weeks (very preterm), n=165 

 

24 (14.5%) 

 

141 (85.5%) 

 

p<0.001 

32-36+6 weeks (moderate to late 

preterm), n=53 

5 (9.4%) 48 (90.1%) P<0.001 

p-values were derived using Z-test for proportions and a p-value<0.05 was accepted as being statistically significant 

 

The type of AEFI recorded was reviewed independently and consensus reached by two 

medical doctors and defined on the basis of the clinical description in the medical and nursing 

notes. An apnoea was defined by cessation of breathing for 20 seconds or longer or a shorter 

period of cessation if associated with a bradycardia or cyanosis. Desaturation was defined as 

preductal saturation <88% not due to movement or artefact and persisting long enough for 

nursing staff to alert the attending doctor. Bradycardia was defined by a resting heart rate 

(HR) <80bpm and a fever as any temperature >37,5 degree Celsius.  

 

 

 

Figure 2: Type and number of AEFI in study participants 
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The timing of the AEFI showed that 34 (89.4%) occurred within the first 24 hours and 4 

(10,6%) after 24 hours following immunisation. The median time for an AEFI was 12.5 hours 

post vaccine administration (Figure 3). The 4 participants with AEFI after 24 hours were all 

very preterm infants between 26-28 weeks GA at birth with one being a case with culture-

positive sepsis.  

 

Our calculated number needed to treat (NNT) for 24-hour monitoring of all VPT infants (<32 

weeks): NNT = 1\ [(29/33) -(0/207)] = 1.14 = 2. NNT is calculated on the assumption that the 

exposed group are those who ultimately developed an AEFI (n=38). 

  

Figure 3: Time of AE post 6-week immunisation in the different GA categories 

 

 
 

Further review revealed that 15 participants were discharged home just prior to completing 

24 hours observation, 8 under 48 hours and 4 under 72 hours following their 6-week 

immunisation. The local Western Cape hospital database, Clinicom, confirmed no 

readmission or death of these participants within 72-hours post their 6-week immunisation.  

 

The management interventions needed post AEFI are shown in table 3 below, in which    

28 (73.7%) participants with an AEFI needed respiratory support (Figure 4). 
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Figure 4: Type of respiratory support needed for AE 

 

 
 

Thirty-seven (97.4%) participants had a septic screen and was started on antibiotics. Only one 

participant was not screened for sepsis as the attending clinician opted for close monitoring 

only. This was a preterm at 32 weeks with a cGA of 38 weeks and a weight of 1865g, known 

with previous recurrent apnoea’s, who had a very brief desaturation 8 hours post 

immunisation. One participant had a low haemoglobin (6.3g/dL) and required a blood 

transfusion, this participant also being one of the culture-positive cases.  

 

Table 3: Management Interventions for AEFI: 

 

Post Adverse event 

interventions 

Total 

(n=38) 

Adverse event 

linked to 

immunisation 

(n=29) 

Adverse event 

not linked with 

immunisation. 

(n=9) 

p-value 

Respiratory support 28 (73.7%) 20 (69.0%) 8 (88.9%) 0.40 

Type of respiratory support 

IPPV 

CPAP 

HFNC 

NPO2 

 

 

3/28 (10.7%) 

6/28 (21.4%) 

12/28 (42.9%) 

7/28 (25.0%) 

 

 

2/20 (10.0%) 

3/20 (15.0%) 

8/20 (40.0%) 

7/20 (35.0%) 

 

 

1/8 (12.5%) 

3/8 (37.5%) 

4/8 (50.0%) 

0 

 

 

 

 

0.20 

Septic screen with 

antibiotic cover$ 

37 (97.4%) 28 (96.6%) $ 9 (100%) 1.00 

Blood transfusion¥ 1 (2.6%) 0 1 (11.1%) 0.07 
$As per unit protocol, a septic screen entailed a sterile blood culture, FBC and differential count at the time of the AEFI with a CRP 36-48 

hours later. 
¥ As per unit protocol, an infant qualified for a blood transfusion if the Haemoglobin was <8 in an infant >28 days who required non-

invasive respiratory support.    

 

 

CPAP
6; 21%

HFNC
12; 43%

IPPV
3; 11%

NPO2
7; 25%

CPAP HFNC IPPV NPO2
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Discussion 

 

Assessing the safety of vaccine administration in the preterm infant is complex and requires a 

holistic understanding of the inherent higher risk of AE already associated with 

prematurity.[6, 7] Overwhelming evidence demonstrates that the benefit of timely 

chronological vaccination far outweigh the risks of vaccination delay, even more so in the 

LMIC setting, and is thus strongly advocated for in this vulnerable population.[18] However, 

the existing higher risk of an AEFI cannot be ignored but should also not be the cause for 

unwarranted vaccination delays. Parental education and vaccine advocacy must be 

encouraged at each parent-caregiver interaction.   

 

This study included 260 participants. The median GA of participants was 29 weeks, median 

birth weight 1 078 g and the median age at immunisation 44 days. Thirty-eight of the 260 

participants (14.6%) experienced an AEFI with a median birth GA 28 weeks and median 

birth weight 988 g, median cGA of 35 weeks and a weight of 1610 g at the time of 

vaccination.  

 

This study supports a significant risk of AEFI in the preterm population with a prevalence of 

14.6% overall. Once all culture-confirmed and culture-negative, but probable sepsis, cases 

were excluded, the true prevalence of AEFI is 11.15%. Apnoea and desaturation being the 

commonest AEFI (figure 2) in this study, in keeping with multiple previous study findings.[9, 

19, 20] The majority (89.4%) of AEFI occurred within 24 hours (figure 3), also in keeping with 

previous studies, as early as the 1990’s.[20] 

 

This study supports existing literature, illustrating an inverse trend in the proportion of AE 

(21.4%, 14.5% and 9.4%) with increasing GA (Table 2). However, in our study, this 

difference did not reach statistical significance as chi-square p-value was 0.26. Other 

additional variables investigated in this study did not individually demonstrate a statistically 

significant higher AEFI risk. It should be noted that no acutely unwell infant was vaccinated 

during this study as per the MMH unit guideline stipulated earlier.[13] Adherence to this 

guideline was however not audited during the study period. This conservative guideline  may 

have consequently led to this study underestimating the prevalence of AEFI by safe-guarding 

against some of these described AEFI risk associations.  

 

This study showed that a significant number of AEFI cases (28) required respiratory support, 

3 needing invasive ventilation and 25 non-invasive ventilatory support (Figure 4). Only one 

participant with confirmed culture-positive sepsis, had a low haemoglobin (Hb) of 6.3g/dL 

and required a blood transfusion. Since 37/38 (97.4%) AEFI cases were deemed clinically 

significant, they all had a septic screen done and antibiotics commenced. A study by DeMeo 

et al, with a large sample size of 13 926 extremely low birth weight (ELBW) infants supports 

a significant increase in septic screens and the need for respiratory support (including 

intubation and invasive ventilation) following soon after their first vaccinations.[21]  

 

 

Many studies speak of younger GA and lower weight as strongly associated with AEFI. 

However, studies by Gagner et al and Klein et al noted that the pathophysiological state of 

the infant within 24 hours of immunisation even better predicts the incidence of an AEFI.[7, 22]  

A study by Klein et al, showed a possible AEFI association with chronological age at 

immunisation <67days.[22] Of note, most studies are from countries where the first post-birth 

vaccination is administered at 60 days of life [23] Whereas, in South Africa, most African 
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countries and India, the first post-birth vaccination is given at 6-weeks of age (42 days of 

life). The rationale being that in LMIC the benefit of earlier vaccination for all infants 

outweigh the risk of serious morbidity and mortality from VPD’s.[18] This younger 

chronological age could potentially translate to an even higher risk association.[24]  

 

In contrast, some studies have shown no or only mild AEFI risk in preterm infants. In 2019, 

Tonnessen et al studied 37 preterm infants and showed a significant increase in desaturation 

and bradycardia events, but no significant increased risk of apnoea.[25] Locally, a study by 

Tooke et al found no significant AEFI in their 57 preterm in-patient infants post 6-week 

vaccinations.[26] Notably, these were single-centre studies with small study samples and done 

over short time periods.  

 

Despite WHO and several other committee recommendations to vaccinate preterm infants at 

their chronological age, subsequent studies still show practice variability and unjustified 

vaccination delays.[7, 9] Looking at clinical practice compared to Centres for Disease Control 

(CDC) recommendations of vaccinating at 60 and 120 days, McKay et al noted that 

vaccination delays ranged between 8 days to 6 months in some cases.[9] Despite the delay, 9% 

still needed respiratory support post vaccination, albeit short-term only, hence this study 

authors’ calling for formal recommendations.  

 

The American Academy of Paediatrics (AAP) guidelines recommend monitoring hospitalised 

ELBW infants for significant AEFI during the 72 hours post their first vaccination [23, 27]. This 

is similar to previous study recommendations,  Botham et al in 1997 and later by Klein et al 

in 2008, who recommend cardio-respiratory monitoring of all preterm infants <31weeks for a 

minimum 48 hours post vaccination.[22, 28, 29] 

 

 

Study Limitations  

 

This is a single-centre retrospective observational analysis with a relatively small study 

population over only two years. The cross-sectional design only allows for exploration of 

associations, not establishing causality and has a higher likelihood of selection, information 

and recall bias.  

 

With no control group, we cannot prove that the prevalence of AEFI noted in the study 

differs from the prevalence of AE in the general preterm. However, co-incidental apnoea of 

prematurity and sepsis is less likely as the unit vaccination guideline at the time ensured that 

no unwell infant was vaccinated. How strictly this guideline was adhered to during the study 

period is not certain as no audit was done. This is another limitation to definitive results. The 

lack of a control group also makes statistical NNT calculations difficult and should therefore 

be interpreted with caution. 

  

Our study period was relatively soon after instituting in-hospital chronological age 

immunisations. Human nature to resist change and a delayed acceptance of new policies, may 

translate to this study not representing current practice, where chronological age 

immunisation policies are better established.  
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Conclusion 

 

Established benefit exist in chronological vaccination of preterm infants, especially in LMICs 

where the burden of U5MR is predominantly due to preterm infants and VPDs. The ideal 

time to ensure high population uptake of vaccination is during the admission period, as giving 

birth has shown to be one of the most reliable points of health care globally.[30] However, we 

cannot ignore growing literature demonstrating the higher risk of AEFI in preterm infants.  

 

Our study shows an 11.15% true AEFI prevalence, with 87% occurring in VPT infants and 

89.4% occurring within 24 hours of vaccine administration. In view of resource constraints 

and constant bed pressure, yet, with the knowledge that timely chronological vaccination of 

preterm infants will save lives and avert associated morbidity from VPDs, our study supports 

a clear unit-individualised preterm immunisation protocol. The protocol should define clear 

clinical precautionary parameters as well as monitoring and AEFI investigation guidelines 

according to resource availability. We recommend at least 24 hours of cardio-respiratory or 

pulse oximetry monitoring for all VPT infants (<32 weeks birth GA). This could ultimately 

encourage timeous vaccination, remove practice discrepancies and lower the risk of potential 

morbidity and mortality from AEFI.  

 

Lastly, but of equal importance, is to emphasise parental education. Caregivers should be 

well informed of the need for minimal 24 hour pulse-oximetry post 6 week immunisation, 

ensuring them that patient safety is of paramount importance. They should also be educated 

on VPDs and the devastating long term complications , or even death, that may present 

should they not vaccinate their vulnerable preterm infant. 

 

Further prospective and larger studies with a control group and over a longer period of time is 

needed to strengthen our existing study. 
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