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ORIGINAL ARTICLES

Colostrum immunotherapy and length of hospital stay in preterm infants: an 
intervention study

Objectives: to evaluate the effect of oropharyngeal colostrum immunotherapy on the length of 
hospital stay in preterm newborns with very low birth weight. 

Methods: interventional ambispective study, which consisted of eight daily administrations of 0.2 
ml (four drops) of colostrum, totaling up to 56 syringes (for up to seven days). The control was historic. 
The main independent variable: length of hospital stay (days). Survival analysis was performed using 
the Kaplan-Meier Method and the survival effect was estimated - Log Rank Test (Mantel-Cox) and 
Breslow Test (Generalized Wilcoxon). A significance level of 5% was adopted. 

Results: of the 109 mother/child pairs, 56 were part of the treatment and 53 were part of the 
control group. There was no association between oropharyngeal colostrum immunotherapy and 
length of stay for preterm newborns with very low birth weight in the general sample. However, after 
stratification, a shorter hospital stay (42 versus 51 days, HR= 1.78, CI95%=1.02-3.09, p=0.04) 
was demonstrated among premature infants with ≥28 gestational weeks undergoing oropharyngeal 
colostrum immunotherapy.

Conclusions: we found an association between oropharyngeal colostrum immunotherapy and 
shorter median length of hospital stay in the subgroup of premature infants ≥ 28 weeks of gestational 
age, but we did not find significant differences in those <28 weeks.
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Introduction

Preterm newborns (PTNB) are those who were born 
before 37 weeks of pregnancy.1 Although the survival 
rate of PTNB has been improving in the last decades 
due to the advances in neonatal intensive care, there 
are still important challenges to be overcame, such as 
the reduction of neonatal mortality due to necrotizing 
enterocolitis and sepsis, as well as the limitation with 
the nutrition of preterm newborns.1 Characteristics that 
are inherent to preterm birth itself contribute to these 
vulnerabilities, such as the immaturity of the immune  
and digestive systems, which postpone the length of 
hospital stay.

In order to overcome these challenges, it has 
been suggested,  mainly for  extreme low weight 
(ELW) PTNBs, weighing less or equal than 1500g, 
the oropharyngeal colostrum immunotherapy (OCI), 
by means of the offer of raw colostrum from their 
mothers. A safe, inexpensive, viable and well-tolerated 
s t ra tegy, 2,3,  which  provides  immunost imula tory 
effects due to the exposition of PTNBs to bioactive 
immunological factors present in colostrum, such as the 
cytokines, oligosaccharides, secretory immunoglobulin 
A,  lac tofer r in  and  an t ioxidants . 2,4 Bes ides ,  the 
gastrointestinal trophic factors present in breast milk 
function on immature gastrointestinal cells, improving 
the tolerance to food consumption,5 reducing the time 
necessary to reach full enteral nutrition3,6-10 and favoring 
adequate weight gain.7;9;11

Several researchers evaluated the immunomodula-
tory benefits of OCI regarding different outcomes, such 
as lower length of oxygen therapy,5 prevention of necro-
tizing enterocolitis,3,6 sepsis,6,12 nosocomial infection13 
and pneumonia associated with invasivemechanical  
ventilation,3,5 among others. These pathologies, when 
present, increase the exposure of the preterm newborns 
to the hospital microbiome, which is composed by 
pathogenic bacteria that worsen their clinical conditions 
and lead to higher length of hospital stay.

The association between the use of OCI and time of 
hospitalization was already researched in some studies; 
however, the outcomes were largely divergent. With 
regard to clinical trials, four demonstrated favorable 
outcome for the intervention group5,7,14,15 and eight did 
not observe this association.6,8,9,12,16-19 Meta-analysis 
researches, published between 2020 and 2023, found 
out that hospitalization was significantly reduced in the 
treatment group.11,20,21 however, previous studies have 
demonstrated favorable outcome for the control group22 
or did not observe significant difference.2,3,10,13

The divergence between results reinforce the 
need for further investigations regarding the effect 
of OCI in the length of hospital stay of preterm 
newborns, a relevant subject for public health. In this 
regard, the present study aimed to assess the effect of 
oropharyngeal colostrum immunotherapy in the length 
of hospitalization of preterm newborns with extreme 
low weight.

Methods

This manuscript is presented according to the guidelines 
of CONSORT 2010.23It is an ambispective interventional 
study, with an intervention group composed by PTNB-
ELW hospitalized in a NICU of a public hospital, 
located in a large city of Brazilian Northeast. The onset 
of the intervention occurred in up to 72 hours of life. 
Further details regarding the methodology is available 
in a protocol published in 2020 by Cruz Martins et al.24

The treatment group with OCI was composed by 
PTNB-ELW that were clinically stable in the three hours 
that preceded the onset of therapy, considering: heart 
rate, temperature, respiratory frequency, blood pressure 
and oxygen saturation. The maternal exclusion criteria 
were: relate of drug abuse, mental disease, multiparity 
(triplets and more), pathologies that contraindicate 
breast-feeding; and those referring to the PTNB-ELW: 
use of vasopressors > 10mcg/Kg/min, indication of 
immediate surgical intervention, presence of syndromes 
or malformations.  Early neonatal deaths and the use 
of doses of treatment under 75% of the planned doses, 
according to protocol24, were considered as loss of 
follow-up.

The treatment group was recruited between October 
2018 and August 2020. The control group established 
was a historic one, composed of PTNB-ELW who 
were born in the same maternity hospital and were 
hospitalized in the neonatal intensive and intermediate 
care units between May 2015 and November 2016. 
This group did not use OCI, since that was a period 
that preceded the implementation of this protocol in the 
hospital, which occurred in 2018. In turn, data collection 
was performed by means of the consultation of medical 
records archived in the Service of Medical Files and 
Statistics of the institution. The allocation rate of the 
intervention group was 1:1.

The intervention consisted in the use of colostrum 
aiming immunological supplementation of the PTNB-
ELW, with medical  prescript ion.  The procedure 
consisted in daily administration of 0.2ml (drops) of 
colostrum, dripped in seconds on the oropharyngeal 
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mucosa, totaling up to 56 syringes. When the PTNB-
ELW used more than 75% of the planned doses, 
the therapy was considered complete.24 The vital 
conditions of the PTNB-ELW were monitored during 
the intervention. In case of alteration of criteria of 
clinical stability, in the moment of OCI, the offer would 
be immediately interrupted and retaken after clinical 
stabilization. 

The main dependent variable (exposition) was the 
OCI. The main independent variable (outcome) was 
the length of hospitalization, measured in days. In both 
groups, sociodemographic maternal characteristics 
where researched: age (<18 years, ≥18 years), self-
declared race/color (black/non-black), paid work (no, 
yes),  location of residence (rural, urban); prenatal 
and birth variables: gestational age (<28 weeks, ≥28 
weeks), primiparity (yes, no), twinning (no, yes), 
number of prenatal consultations (<6 consultations, 
≥6 consultations), type of delivery (surgical, vaginal), 
infection during pregnancy (yes, no), use of prenatal 
corticoid (yes, no), time of amniotic membrane rupture 
in relation to delivery (≥24 hours, > 24 hours), and 
variables referring to the PTNB-ELW: sex (female, 
male), birth weight (≥ 1000 grams, >1000 grams), 
Apgar score at 5th minute (≥ 5 minutes, >5 minute), 
bronchopulmonary dysplasia diagnosis (yes,  no) 
and hyaline membrane disease -  respiratory distress 
syndrome (yes, no).

The OCI protocol had a sample size calculation of 
350 participants.24 For the current outcome – time of 
hospitalization, since it is a finite population, without 
reposition and with a mean of admission in the neonatal 
unit of 68 PTNB-ELW for the last five years (136 
individuals), it was necessary to readjust the sample 
calculation by means of the finite population correction 
factor.25 Thus, the estimate of the sample size for this 
study was of 76 participants. We opted for an addition 
of 15% for eventual losses, totaling 88 participants, 44 
in each group.

Initially, data doubled-blind entered in the IBM-
SPSS software (version 24.0, Chigago, IL, USA, serial 
number:10101181103), independently by different 
previously trained health professionals, with further 
comparison of data from both databases with the use 
of the EPIDATA software. Diverging results were 
corrected, and validated data composed a single 
database. The STATA 15.1 software (serial number: 
401506208261) was used to perform data analysis.

Descriptive analysis of variables of the two groups 
(intervention and control) was performed for the entirety 
of newborns and for groups stratified into preterm <28 

gestational weeks and ≥28 gestational weeks. The 
normality of continuous variables was verified by 
means of the Shapiro-Francia test. In order to verify 
differences between the groups, in these variables, the 
Student’s t-test or Mann-Whitney U test were applied. 
The categorical co-variables were assessed by means of 
the chi-square Test or Fisher’s exact Test. A significance 
level of 5% was adopted.

Finally, the Kaplan-Meier Method was applied in 
order to assess the dimension of the survival effect 
in the hospitalization time between the comparison 
groups. The effect of survival was estimated in the 
beginning of the curve by means of the Log Rank Test 
(Mantel-Cox), and from the middle to the end with the 
Breslow Test (General Wilcoxon), with a significance 
level of 5%. In addition, the hazard ratio (HR) of the 
time of hospitalization was calculated, followed by its 
confidence interval of 95% (CI95%).

The losses were monitored during the follow-up of 
the research, and the impact of the losses were assessed 
with the sensibility analysis, demonstrating that the lost 
PTNBs had the same base characteristics than those who 
remained in the study. None of the PTNB-ELW treated 
with OCI demonstrated adverse effects during or after 
the administration of colostrum doses, according to 
registration in the medical records.

The study was conducted within ethical standards, 
approved by the Research and Ethics Committee of 
the State University of Feira de Santana under CAAE 
number 93056218.0.0000.0053, and is registered in the 
Brazilian Clinical Trial Registry (ReBEC – Portuguese 
acronym) under registry RBR-2cyp7c e UTN U1111-
1222-0598.

Results

145 mother/child pairs were eligible for the study, 
however, four pairs did not meet the inclusion criteria 
and one presented an incomplete  record,  being 
excluded.140 mother/child pairs participated in the 
study, of these, 109 completed the follow-up and 31 
were considered losses, since two had discontinued 
intervention and 29 had early neonatal death (Figure 1).

Of the 109 mother/child pairs of the study, 56 
participated in the treatment group analysis, and 53, 
in the control group (Figure 1). For the newborns 
from the treatment group, 2605 syringes containing 
colostrum were administered. It is worth highlighting 
that 46% (26/56) of the participants followed initiated 
immunotherapy in the first 24 hours of life and 73% 
(41/56) in up to 48 hours of life.
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Figure 1 Flowchart of participants of the study according to Consort 2020. Feira de Santana, BA, 2015-2020.

Allocation

Analysis

Follow up

Selection Assessed for eligibility (n=145)

Allocation for intervention (n=68) Allocation for control  (n=72)

Follow up for control (n=30)Follow up for treatment (n=66)
- Loss of follow-up (discontinued 

intervention/ < 75% of planned doses) 
(n=2)

Analyzed for control (n=53)
- Loss (early neonatal death (n=19)

Analyzed for treatment (n=56)
- Loss (early neonatal death) (n=10)

Excluded (n=5)
- Do not meet inclusion criteria  

(treatment/ n=2 and control/ n=2)
- Incomplete record (control/n=1)

Figure 1

Flowchart of participants of the study according to Consort 2020. Feira de Santana, BA, 2015-2020.

The maternal and neonatal characteristics were 
described in Table 1, according to control and treatment 
groups. It was noted that there were no significant 
differences of these characteristics between the groups. 
The length of hospitalization in the treatment and control 
group was (44 versus 49 days, HR= 1.23, CI95%= 0.83-
2.25, p=0.21). However, when the analysis stratified per 
subgroups was performed (<28 gestational weeks and 
≥28 gestational weeks), we found statistically significant 
difference, with lower hospital stay (43 versus 51 days, 
HR= 1.78 CI95%= 1.02-3.09, p= 0.04) between preterm 
newborns with ≥28 gestational weeks submitted to OCI. 
The preterm newborns ≥28 gestational weeks did not 
obtain statistical significance (62 versus 45 days, HR= 

2.19, CI95%= 0.46-10.35, p= 0.32) with regard to the 
length of hospitalization.

Figure 2 presents the comparison of the survival 
curves of length of hospitalization of the treatment and 
control group (A), of preterm newborns <28 gestational 
weeks (B) and preterm newborns ≥28 gestational weeks 
(C). The survival curves did not present significant 
differences with p= 0.21 and 0.12 in the general 
sample according to the Log Rank test (Mantel-Cox) 
and Breslow (General Wilcoxon) test, respectively. 
However, after stratification, data corroborated the 
association between OCI and length of hospitalization 
of PTNB-ELW for those ≥28 gestational weeks (p= 0.03 
and p=0.02) (Figure 2).
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Figure 2 Kaplan-Meier Graphic in function of the length of hospitalization at the unit. Feira de Santana, BA, 
2015-2020.

_________________________________________________________________________________________________________
A) all preterm; B) preterm <28 gestational weeks; C) preterm ≥ 28 gestational weeks.
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Figure 2

Kaplan-Meier Graphic in function of the length of hospitalization at the unit. Feira de Santana, BA, 2015-2020.

A) all preterm; B) preterm <28 gestational weeks; C) preterm ≥ 28 gestational weeks.
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Discussion

In the present study, we foundan association between 
OCI and a smaller median of length of hospitalization 
in the group of preterm newborns ≥ 28 gestational 
age weeks. This finding is in line with the result of 
the last published meta-analyses,11,20,21 which assessed 
only controlled clinical trials5,6,8,12,14,15,17-19 and reported 
lower length of hospitalization in the group of preterm 
newborns <34 and ≥32 weeks of gestational age in OCI, 
respectively.11,20,21 However, the result that we found 
differs from other meta-analysis22 that had favorable 
outcomes for the control group.

On the other hand, when assessing the effect of OCI 
in newborns that are extremely preterm (≥28 weeks) we 
did not find significant differences between the groups, a 
finding reported in other studies conducted with preterm 
newborns,2,3,10,13 although without stratification by 
gestational age. The gestational age between the several 
conducted studies may be a factor that contributes to 
the differences between the results. Clinical trials that 
assessed newborns with gestational age between 26 and 
31 weeks,18,19<28weeks,8,12 as well as PTNB with birth 
weight under 1000g6,9 did not find association between 
OCI and length of hospitalization as well.

A systematic review from the year 2023 assessed 
23 studies published with data from eleven countries, 
among these South Africa (1), Canada (1), China (4), 
United States of America (8), Eritrea (1), Ethiopia (1), 
India (2), Iran (1), Israel (1), Poland (1) and Turkey 
(2)  and identified the gestational age, among other 
risk factors for higher stay of preterm newborns in 
NICUs, which are: birth weight, sepsis, necrotizing 
en terocol i t i s ,  b ronchopulmonary  dysplas ia  and 
retinopathy of prematurity; and reassured the need for 
further studies that investigate factors that affect the 
duration of hospitalization of PTNBs.26 The  challenge 
to this risk factors may represent an improvement in 
the survival of preterm newborns, with impacts in the 
reduction of length of hospitalization, and consequently 
public costs with health focused on this segment of the 
population.

In  th i s  way,  be ing  aware  of  the  b io log ica l 
plausibility, it is expected that OCI favors higher 
protection to the most immature PTNB-ELW, since 
there is a direct relationship between prematurity and 
physiological and immunological immaturity, which 
generate physiological instabilities, such as the inability 
of exclusive oral nutrition, inability of maintaining the 
normal body temperature and of maintaining stability 
of cardiorespiratory function.27 However, it is necessary 
to consider that the lower the weight and gestational 
age at birth, the higher the time necessary to achieve 

these competences, which naturally imply in diseases 
of the preterm newborn due to comorbidities,27 need 
for invasive therapies28 and higher hospitalization 
time. These parameters may have contributed to the 
lower protective effect of OCI in the group of preterm 
newborns with lower gestational age.

Besides the gestational age, other factors may help 
to justify the lack of consensus between the published 
studies, such as variability of assistance conducts,16,29 
administration of colostrum with different techniques, 
volumes, frequency, time of onset and duration of 
exposition,5-7,13,18,29 access to milk banks, hospital 
routines and conducts favorable to breastfeeding,7,17,18 
different study and analyses designs,16 sample sizes 
and power of study,7,18,29 different basal characteristics 
between the treatment and control groups and loss of 
follow up.17

The main meri t  of  the present  s tudy was to 
draw attention to the importance of considering the 
gestational age between preterm newborns, when 
assess ing the  associat ion of  OCI and length of 
hospitalization. On the other hand, we draw the attention 
to some limitations, such as the small sample size, and 
the impossibility of randomization due to an obligation 
defined by the research and ethics committee. In an 
attempt to minimize the effects of non-randomization, 
due to the use of historical control, sensibility analysis30 
and statistical method were used in order to identify 
an eventual variability of base characteristics of 
participants and control possible biases.

Lastly, we conclude that a reduction of length of 
hospitalization of preterm newborns ≥28 gestational 
weeks with extremely low birth weight treated with 
oropharyngeal colostrum immunotherapy has occurred. 
The findings suggest the need for considering gestational 
age in further researches, as well as multicentric studies, 
with enough power to define the clinical effectiveness 
of OCI, an important measure that contributes with 
the reduction of health costs, lower risk of sequels 
in medium and long term, with possible benefits for 
families and society.
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