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ABSTRACT
Introduction: Healthcare-associated infections are considered a serious public health 
issue. When caring for newborns admitted to the Neonatal Intensive Care Unit, the 
administration of a diet contaminated with pathogenic microorganisms can help spread 
infections. Objective: To compare the cost and microbiological quality of the diet offered 
in syringes and bottles by the lactator for enteral administration to patients admitted to 
the Neonatal Intensive Care Unit (NICU). Methods: An exploratory experimental study 
“in loco” carried out between January and May 2019, consisting of the microbiological 
analysis of 72 samples of enteral diets and pasteurized donor human milk (PDHM) distributed 
in syringes and bottles. The microbiological parameters used were those of the Board of 
Health Collegiate Resolution No. 63/2000 and No. 171/2006. The microbiological quality 
of the water used in the reconstitution of the enteral diet; the swab of the manipulators’ 
hands and oropharynx; surfaces such as benches and equipment, utensils, and the air 
quality of the areas for diet preparation were also assessed. The critical control points 
of the diet manipulation flowcharts reviewed were defined. Results: In the enteral diet 
samples, coliforms at 35˚C and mesophilic aerobic microorganisms above the established 
standards levels were found in both modalities of the diet administration (bottle and 
syringe) during two days of collection (lots). In the LHOP samples, no microorganisms from 
the coliform group were found. When filling plastic bottles, mesophilic bacteria exceeding 
the established standards were detected. It was observed that the cost of distributing the 
diet in bottles was higher than that of using a syringe. Conclusion: It was found that the 
microbiological quality of the diets supplied in syringes was safer than that of the diets 
distributed in bottles. In addition, the diet infusion time was shorter and cost was lower 
with the use of the syringe.

KEYWORDS: Microbiological Quality; Breast Milk Dispensary; Enteral Diet; Pasteurized 
Human Milk; Syringes

RESUMO
Introdução: As infecções relacionadas à assistência à saúde são consideradas um grave 
problema de saúde pública. No cuidado com o recém-nascido internado em Unidade de 
Terapia Intensiva Neonatal (UTIN), a dieta, quando contaminada por microrganismos 
patógenos, pode ser um dos veículos de transmissão de infecções. Objetivo: Comparar 
a qualidade microbiológica e o custo da dieta ofertada em seringas e em frascos pelo 
lactário para administração via enteral aos pacientes internados em UTIN. Métodos: 
Realizou-se um estudo experimental exploratório in loco, entre janeiro e maio de 2019, 
com análise microbiológica de 72 amostras de dietas enterais e de leite humano ordenhado 
pasteurizado (LHOP) distribuídas em seringas e frascos. Os parâmetros microbiológicos 
utilizados foram baseados nas Resoluções da Diretoria Colegiada no 63/2000 e nº171/2006. 
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INTRODUCTION

Hospital-acquired infections, currently known as healthcare-re-
lated infections (HAIs)1, are acquired after a patient is admitted 
to a hospital and can manifest themselves during hospitalization 
or after discharge2,3. They are considered a serious public health 
problem both in Brazil and globally4, and it is important to note 
that around 20% to 30% of these infections are preventable if 
intensive control and hygiene programs are applied. According 
to the European Centre for Disease Prevention and Control5, 
HAIs can be reduced by up to 70% with knowledge and adher-
ence to prevention programs by all professionals involved in  
health care6. 

In the hospital environment, infections have numerous means 
of transmission, among which are food-borne diseases (FBD)1 

which occur due to the ingestion of contaminated food at any 
stage of the food chain or during preparation. Several fac-
tors are considered vehicles for the transmission of patho-
gens in the diet, such as: contaminated water and/or sup-
plies, handling in poor hygienic and sanitary conditions, use 
of poorly sanitized utensils, inadequate temperature during 
preparation, storage, transport and distribution of ready 
meals7,8,9,10. Therefore, any failure in hygienic-sanitary control 
at the stages of the preparation process, including the distri-
bution of diets in the lactarium, can jeopardize the micro-
biological quality of the diet and lead to infections in new-
born babies (NB), who are more susceptible to FBD in hospital 
environments11,12,13.

The articles evaluating diets filled into bottles by the lactarium 
and then re-filled at the bedside by nursing staff are scarce. In 
view of this, this study aimed to compare the microbiological 
quality and cost of the diet offered in syringes and bottles by the 
lactarium for enteral administration to NBs admitted to neonatal 
intensive care units (NICUs).

METHODS

The National Institute of Women, Children and Adolescents 
Health Fernandes Figueira of the Oswaldo Cruz Foundation (IFF/
Fiocruz) is a maternal and child reference hospital that treats 
highly complex patients under the Unified Health System (SUS). 
This study was carried out in the IFF lactarium, which serves the 
pediatric and neonatology wards on a 24-hour basis.

Ethical issues

The study was approved by the Clinical Research Manage-
ment and Research Ethics Committee of IFF/Fiocruz (CAEE: 
07564818.3.0000.5269), observing compliance with the guide-
lines and regulatory standards of Resolution No. 466, of Decem-
ber 12, 2012, of the National Health Council14.

Lactarium description

The lactarium is a hospital unit that prepares, sanitizes, and 
distributes infant formulas (IF) and their substitutes for con-
sumption by NBs and other patients in the pediatric unit.  
The service is outsourced, and at the time of the study 
it had 21 staff on duty, two production nutritionists, and 
a daytime nutritionist who was the technical manager.  
The daytime cooks were divided according to their duties: two 
distributed the diets on the wards, two handled the enteral diet, 
one prepared the oral FIpor, and one portioned the pasteurized 
expressed human milk (PEHM). 

Diet preparation and distribution

The PEHM was transported from the Human Milk Bank (HMB) 
to the lactarium frozen in an isothermal box and ice packs, 
with temperature monitoring throughout the journey. It was 
thawed in a water bath and kept under refrigeration until it 
reached 4 oC for portioning in a laminar flow cabinet using ster-
ile gloves and syringes, after which it was labeled, checked and 
kept under refrigeration until 40 minutes before the prescribed 
administration time.

The IFs were prepared once the patient identification labels 
had been printed. The amount of powder and water needed for 
each diet was calculated using the Microsoft® Office® Excel pro-
gram. The powder was weighed on a Bel® precision scale and 
the water used for reconstitution was filtered through micron fil-
ters (25, 10, 5, 0.5 mm) and then boiled. The cook checked and 
recorded the temperature of the water (≥ 75 oC) in the pot using 
a skewer thermometer and measured the amount established 
on the spreadsheet in a sterile beaker. The diets were homoge-
nized in mechanical stirrers (Quimis®) and filled according to the 
prescription/identification on the patient’s label into disposable 
enteral diet bottles.

A análise também abrangeu a qualidade microbiológica da água utilizada na reconstituição da dieta enteral, o swab de mãos e 
orofaringe dos manipuladores, de superfície como bancadas e equipamentos, de utensílios, e a qualidade do ar das áreas de preparo 
das dietas. Foram definidos os pontos críticos de controle dos fluxogramas de manipulação das dietas estudadas. Resultados: Verificou-
se nas amostras de dietas enterais coliformes a 35ºC e microrganismos aeróbios mesófilos além dos padrões estabelecido, em ambas 
as modalidades de administração da dieta (frasco e seringa), em dois dias (lotes) de coleta. Observou-se ausência de microrganismos 
do grupo coliforme nas amostras de LHOP. O custo com a distribuição da dieta em frasco foi maior em relação ao uso da seringa. 
Conclusões: Verificou-se que a qualidade microbiológica das dietas envasadas e distribuídas em seringas foi mais segura em relação as 
que foram distribuídas por frascos. Além disso, o uso da seringa teve menor custo etempo de infusão da dieta.

PALAVRAS-CHAVE: Qualidade Microbiológica; Lactário; Dieta Enteral; Leite Humano Ordenhado e Pasteurizado; Seringas
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After preparation, the diets were checked by the lactarium’s 
production nutritionist, then stored in specific refrigerators 
until 40 minutes before administration, when they were heated 
in a water bath until they reached an average temperature of 
36 to 40 oC to meet body temperature during administration. 
Sequentially, the diets were distributed to the NICUs by the 
lactarium cook and administered by the nursing team according 
to the doctor’s prescription. 

Sample collection procedures

Between January and May 2019, six random sampling sessions 
were held on non-consecutive days to collect samples of enteral 
diets and PEHM for microbiological analysis. A total of 72 sam-
ples were collected, 36 from enteral diets and 36 from PEHM, of 
which 18 were filled into sterile syringes and 18 into non-sterile 
plastic bottles. The six random moments took place due to the 
need to monitor the work routine of the different teams on duty, 
both in the lactarium and the NICU.

During the collection procedure, the lactarium simulated the 
process of filling the diets into syringes and kept the filling in 
plastic bottles. In the NICU, the nursing department received 
diets in bottles, as usual, for refilling into syringes at the bed-
side, as well as diets already filled into syringes to be attached 
to the infusion pump or by gavage system.

The syringes used in this study were sterile, single-use hypo-
dermic syringe pumps with a capacity of 60 ml and a luer lock 
nozzle (SR®) and certified by the National Institute of Metrol-
ogy Standardization and Industrial Quality (Inmetro), Ordinance  
No. 503 of December 29, 201115.

For microbiological analyses, samples of enteral diets and PEHM 
were collected at three different stages of the preparation and 
distribution process, identified in this study as AE1, AE2, and 
AE3. Stages AE1 and AE2 took place in the lactarium and AE3 in 
the NICU.

At the filling stage, the enteral diet was filled into three bottles 
and three syringes containing 120 mL. The PEHM was filled into 
three bottles and three syringes containing 60 mL. The analyses 
were carried out on spare diets, which were identified as the 
study sample.

In AE1, which took place after filling and checking by the nutri-
tionist, one sample of the enteral diet and PEHM was taken from 
a bottle and one from a syringe for microbiological analysis. 
The samples were kept refrigerated at between 2 and 7.4 oC for 
an average of 2 hours, until they were heated in a water bath  
at 65 oC for a minimum of 5 and a maximum of 7 minutes. 

At AE2, after the diets had been heated in the lactarium, one 
sample in a bottle and one in a syringe were taken from each 
type of diet and sent for microbiological analysis.

At AE3, the samples distributed by the lactarium were exposed 
for an average of 30 minutes at room temperature until the 
nursing team simulated an infusion using an infusion pump in 

the NICU. The diets distributed in bottles were opened at the 
bedside and refilled, as was the service’s practice. The diets 
distributed in syringes were simply attached to the infuser and 
simulated administration. On the fifth and sixth day of the study, 
a simulation of the administration of the diet by gavage was car-
ried out by the nursing team, outside (fifth day) and inside the 
incubator (sixth day), which were then analyzed. 

Microbiological analysis 

The microbiological analyses of the enteral diet and the PEHM 
were carried out by a specialized laboratory contracted by the 
outsourced company responsible for managing the IFF’s lactarium. 

The method used was based on Normative Instruction (IN) No. 
30, of June 26, 201816, and the Compendium of Methods for the 
Microbiological Examination of Foods, according to the American 
Public Health Association17. The results obtained were compared 
with the reference parameters of the following legislation: Colle-
giate Board Resolution (RDC) No. 63, of July 6, 200018, for enteral 
diets, and RDC No. 171, of September 4, 200619, for PEHM.

To analyze the filtered and boiled water used to reconstitute the 
enteral diets, a volume of 200 mL was collected in a plastic bot-
tle. The method used was that recommended by the American 
Public Health of Water and Wastewater; Standard Methods for 
the Examination of Water and Wastewater20. For this analysis, 
the absence of Escherichia coli/100 mL and a pH between 6.0-
9.5 were used as reference standards21.

Hand swabs were collected by swabbing the back and palmar 
side of one of the hands and between the fingers. The oropha-
ryngeal swab was collected from the oropharyngeal cavity of 
the lactarium workers. The compliance standards for the hand 
swab were absence of coliforms at 45 oC, Escherichia coli, aer-
obic mesophilic microorganisms, and Staphylococcus aureus  
(CFU/hand) - 1.0 x 10² 22,23,24, and for the oropharyngeal swab 
the reference standard was absence of Streptococcus spp. and 
Staphylococcus aureus (CFU/hand) - 1.0 x 10² 22,23,24. and Staphy-
lococcus aureus, according to the Brazilian National Health Sur-
veillance Agency (Anvisa) for the Detection and Identification of 
Bacteria of Medical Importance25.

The absence of coliforms and Staphylococcus coagulae was con-
sidered to be in agreement for the analysis of the surface sam-
ples of benches and utensils and equipment. There is no micro-
biological reference standard for assessing the ambient air in 
the lactarium. Therefore, the laboratory considered the absence 
of mesophilic aerobic microorganisms up to 20 colony-forming 
units (CFU)/20 min and molds and yeasts up to 10 CFU/20 min of 
exposure to be satisfactory environmental hygiene.

Cost evaluation

To compare the costs of diets in bottles or syringes, the costs 
of the IFF and the company that was tendered to provide the 
lactarium service were taken into account. The IFF’s costs for 
the lactarium refer to the purchase of cans of powdered for-
mula, pump syringes and plastic bottles of enteral diets. The 
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amount spent by the IFF on the HMB, on the other hand, was 
not reported, so it was not accounted for. The tendered compa-
ny’s costs relate to employee payroll, the purchase of disposable 
items, replacement equipment and utensils, space rent, water, 
electricity, and telephone, as well as paying for pest control, the 
microbiological analysis laboratory, and preventive and correc-
tive maintenance of equipment, including the air-conditioning 
unit. In estimating the monthly cost of using syringes and enteral 
diet bottles in 2019, the following were considered: the average 
monthly consumption of syringes for pump use (1,800 units), the 
average monthly consumption of plastic enteral bottles and the 
cost of an 800 g can of starter formula. The estimated monthly 
cost for the production of enteral IF distributed in bottles and 
syringes was based on the average value of 108 liters of diet 
produced and distributed in May of that year.

All the procedures described, especially those that took place in the 
lactarium and NICU, were carefully defined to ensure the validity 
and reliability of the study’s results and to guarantee the routine of 
these services, without interfering with quality and safety.

RESULTS

The microbiological results of the enteral diets and PEHM han-
dled and distributed by the lactarium to the NICU are shown in 
Tables 1 and 2.

On the first day of collection at stage AE3 of the enteral diets 
handled in the lactarium and distributed to the NICU, filled into 

syringes and bottles, the presence of coliforms at 35 oC was iden-
tified. On the second day, the presence of mesophilic aerobic 
microorganisms was identified in the AE1 stage in the enteral 
diet samples filled into syringes and bottles. On the same day, in 
the syringe-filled samples, the presence of coliforms at 35 oC was 
identified in stage AE2. In stages AE2 and AE3, mesophilic aerobic 
microorganisms were identified in both filling methods (syringes 
and bottles). On the fifth day, in stage AE3, the presence of coli-
forms at 35 oC in the bottle was identified (Table 1).

The PEHM samples filled into bottles and syringes in the three 
stages of the study were within the parameters established by 
current legislation (Table 2).

Table 3 shows the results of the microbiological analyses of the 
hand and oropharyngeal swabs of the handlers, surface (work-
tops and equipment) and utensils swabs, the water used to 
reconstitute the enteral diet, and the quality of the air condi-
tioning in the preparation rooms. 

The results of the microbiological analyses of the hand and 
oropharyngeal swabs of the handlers, surface (countertops and 
equipment) and utensils swabs, the water used to reconstitute 
the enteral diet, and the quality of the air conditioning in the 
preparation rooms were all within the parameters established by 
current legislation (Table 3).

Table 4 shows the estimated cost of enteral diets distributed by 
the lactarium in enteral diet bottles and syringes. 

Table 1. Results of the microbiological analysis of the samples of enteral diets in bottles and syringes in the three stages of the study and the 
microbiological standards of RDC No. 63/200018.
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1
Bottle 1.0 <1.0x10 1.0 Absence 1.0 <1.0x10 1.0 Absence 4.0 <1.0x10 3.0 Absence

Syringe < 1.0 <1.0x10 8.0 Absence 1.0 <1.0x10 3.0 Absence 6.0 <1.0x10 4.1x10 Absence

2
Bottle < 1.0 <1.0x10 >6.5x103 Absence < 1.0 <1.0x10 >6.5x103 Absence < 1.0 <1.0x10 >6.5x103 Absence

Syringe < 1.0 <1.0x10 >6.5x103 Absence >6.5 x103 <1.0x10 >6.5x103 Absence < 1.0 <1.0x10 >6.5x103 Absence

3
Bottle < 1.0 <1.0 <1.0x102 Absence < 1.0 <1.0 <1.0x102 Absence < 1.0 <1.0 <1.0x102 Absence

Syringe < 1.0 <1.0 <1.0x102 Absence < 1.0 <1.0x10 <1.0 Absence < 1.0 <1.0x10 1.4x10 Absence

4
Bottle < 1.0 <1.0x10 <1.0 Absence < 1.0 <1.0x10 <1.0 Absence < 1.0 <1.0x10 <1.0 Absence

Syringe < 1.0 <1.0x10 <1.0 Absence < 1.0 <1.0x10 <1.0 Absence < 1.0 <1.0x10 <1.0 Absence

5
Bottle < 1.0 <1.0x10 <1.0 Absence < 1.0 <1.0x10 <1.0 Absence 3.5x102 <1.0x10 <1.0 Absence

Syringe 1.0 <1.0x10 1.0x10 Absence 1.0 <1.0x10 <1.0 Absence 1.0 <1.0x10 <1.0 Absence

6
Bottle < 1.0 Absence NA Absence 2.0 Absence NA Absence < 1.0 Absence NA Absence

Syringe < 1.0 Absence NA Absence < 1.0 Absence NA Absence < 1.0 Absence NA Absence

Source: Prepared by the authors, 2024.
MPN/g: most probable number per gram; CFU/g: colony-forming unit per gram; NA: not analyzed due to low count result.
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Table 2. Results of the microbiological analysis of PEHM samples in bottles and syringes in the three stages of the study and the microbiological 
standards of RDC No. 171/200619.

Analysis days PEHM samples
Stage 1 (AE1) Stage 2 (AE2) Stage 3 (AE3)

Coliform microorganisms - Absent Coliform microorganisms - Absent Coliform microorganisms - Absent

1
Bottle Absence Absence Absence

Syringe Absence Absence Absence

2
Bottle Absence Absence Absence

Syringe Absence Absence Absence

3
Bottle Absence Absence Absence

Syringe Absence Absence Absence

4
Bottle Absence Absence Absence

Syringe Absence Absence Absence

5
Bottle Absence Absence Absence

Syringe Absence Absence Absence

6
Bottle Absence Absence Absence

Syringe Absence Absence Absence

Source: Prepared by the authors, 2024. 
PEHM: pasteurized expressed human milk. 

Table 3. Results of microbiological analysis of hand and oropharyngeal swabs from handlers, swabs from surfaces (worktops and equipment) and 
utensils, the water used to reconstitute the enteral diet, and the quality of the air conditioning in the preparation rooms.

Analyses carried out
2019

jan Feb sea Apr mai jun jul

Water C C C C C C C

Hands NA NA NA C C C C

Oropharynx NA NA NA C C C C

Surfaces NA NA NA C C C C

Utensils NA NA NA C C C C

Air conditioning NA NA NA C NA NA NA

Source: Prepared by the authors, 2024. 
C: Compliant; NA: Not analyzed; NC: Non-compliant.

Table 4 Estimated cost of enteral diets distributed by the lactarium in enteral diet bottles and syringes, 2019.

Items
Average monthly value for dispensing diets  

per sterile syringe for pump in real  
(R$)*

Average monthly value for distributing diets per 
bottle plastic non-sterile enteral diet in real 

(R$)*

Sterile syringe (60 mL) (SR) -  
unit value R$ 6.30 11,340.00 11,340.00

Universal cap - unit value R$ 0.15 270.00 -

Plastic bottle of non-sterile enteral diet 
(100 mL) - unit value R$ 0,55 - 990.00

Infant Formula (800g can) -  
unit value R$ 30.00 540.00 540.00

PEHM (1) Unregistered Unregistered

Outsourced service (2) 178,598.71 178,598.71

Stock clerks 5,312.40 5,312.40

Total diet cost per container (3) 196,061.11 196,781.11

Source: Prepared by the authors, 2024.
*The tabulated data was estimated on an average consumption of 1,800 disposable plastic containers per month.
(1) The cost of the PEHM could not be verified, as this process is carried out by the HMB; (2) The cost of outsourced labor (including tickets, meals, and 
food vouchers), rent, payroll, taxes, and services; (3) Microbiological analyses, fumigation, and preventive and corrective maintenance of equipment 
were not included in the calculation of the total cost, as this amount is included in the amount passed on to the outsourced company that provides 
services in the lactarium.
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The total estimated amount spent per month on diets distrib-
uted in syringes for administration in an infusion pump for NICU 
patients was R$ 196,061.11 and on diets distributed in bottles 
was R$ 196,781.11 per month. There is a difference of R$720.00 
between the two procedures for distributing and filling diets in 
the NICU per month, which generates around R$ 8,640.00 per 
year for the IFF (Table 4).

DISCUSSION

Regarding the microbiological data of the enteral diets handled 
in the lactarium and distributed to the NICU, filled into syringes 
and bottles, the presence of coliforms at 35 oC was identified on 
the first day of collection in stage AE3.

On the second day of collection in the enteral diet samples filled 
into syringes and bottles, the presence of mesophilic aerobic 
microorganisms was identified in stage AE1. On the same day of 
collection, in the samples filled into syringes, the presence of 
coliforms at 35 ˚C was identified in stage AE2. In stages AE2 and 
AE3, mesophilic aerobic microorganisms were identified in both 
filling methods (syringes and bottles).

It should be noted that the hands of handlers involved in 
patient care in hospitals are considered an important route 
of contamination by microorganisms11,35. Santos et al.34 ana-
lyzed hand cultures of enteral diet handlers administered in 
a private hospital in the city of João Pessoa, Paraíba (PB), 
and found coliforms at 35 oC. The highest prevalence of HAI 
is in the NICU36, with Staphylococcus, Pseudomonas aerugino-
sas, Enterococcus spp., Candida sp., and Enterobacter sp.37,38 

being the predominant pathogenic bacteria. Therefore, hand 
washing is an effective measure for preventing cross-contam-
ination of microorganisms, although there is still a strong 
resistance to this procedure by the professionals involved in 
patient care39.

On the fifth day of collection, coliforms at 35 oC were identified 
in the AE3 stage in the bottle-filled sample.

On this day, in stage AE 3 in the NICU, the administration of the 
diet was simulated by gavage, keeping the diet exposed during 
the simulated administration at a temperature of 20 oC, unlike 
on the other days of the study, where the diet was administered 
by infusion pump. 

This result, although unique, may confirm the need to improve 
handling techniques, care with hand hygiene, and evaluation of 
the way the diet is administered due to the higher risk of HAIs 
in NICU patients. 

Araújo et al.30 report that administering the diet by gavage to pre-
mature infants admitted to the NICU is important to encourage 
the mother’s participation in feeding her child and is in line with 
the strategies of the Baby-Friendly Hospital Initiative (BFHI), the 
Global Strategy for Infant and Young Child Feeding (WHO), and 
the United Nations Children’s Fund (UNICEF). However, this study 
did not assess the microbiological risk of the diet. 

Another important finding in this study was the exposure time 
of the ready-made diets distributed by the lactarium (in bot-
tles and syringes) to the NICU for subsequent administration. 
There was a variation of 1h40min and 3h at 21.1-29.0 oC, con-
sidered the optimum temperature for bacterial proliferation 
by coliforms27. This prolonged exposure of the diet to room 
temperature may justify the presence of coliforms at 35 oC in 
the enteral diet sample from the first day of collection. On 
the third and fourth days analyzed in AE 3, the samples were 
exposed in the NICU for two hours and reached the highest 
temperature in the study (29 oC), but no microorganisms were 
found in quantities above the reference standard18,19 used in the 
study, indicating the possible effectiveness of the GPs adopted 
in the lactarium.

Similarly to this study, Rossi et al.28 microbiologically evaluated 
powdered and reconstituted diets using the same reference 
standard and observed that the powdered samples were ade-
quate, but the reconstituted ones showed high mesophile counts 
after 2 hours of distribution (5.7 x 107 CFU/mL). Trindade29 found 
diets contaminated by mesophiles and noted that this was due 
to non-conformities found in the hygiene and health conditions, 
mainly attributed to inadequate time and temperature in the 
process stages. This shows that effective GP management is 
extremely important31,32,33. 

In the PEHM analyses, all the samples were appropriate accord-
ing to RDC no. 171/200619.

The results found in this study of the analysis of the water used 
to handle enteral diets, hand, oropharynx, surfaces, equipment 
swabs, and the air-conditioned air in the diet preparation areas 
showed no non-conformities, thus proving the effectiveness of 
GP management and the monitoring of the standards established 
in the management of the lactarium.

Proper sanitization of equipment and utensils is also fundamen-
tal for food safety, as they are one of the vehicles for direct 
or indirect transmission of pathogens during the manufactur-
ing and/or distribution process19,26,39,40,41. This contamination 
can be cross-contaminated, resulting from transmission from a 
surface, from other food, from contaminated hands or saliva to  
the food39,42,43.

No studies were found that evaluated the cost of the diet dis-
tributed by the lactarium in bottles or syringes, so the supply 
of food to patients in the NICU has a direct and indirect impact 
on hospital costs44. However, other authors have studied hos-
pital costs related to the care of NBs admitted to the NICU. 
Melo et al.45 estimated the direct costs of hospital care for 147 
extreme, moderate or late preterm NBs treated in a public 
hospital in 2018, and investigated whether factors associated 
with birth and maternal conditions were associated with costs 
and length of hospital stay. It was found that extreme prema-
turity resulted in a 15.5 times higher cost compared to late 
prematurity. It was also found that factors associated with cost 
included gestational age (GA), NICU admission and the number 
of prenatal visits. 
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Desgualdo et al.46 analyzed the hospital cost of treating prema-
ture newborns between 22 and 36 weeks of gestational age, born 
in a reference hospital in São Paulo, and found that the average 
daily cost for premature babies under 1,000 g was US$ 115.

However, this study did not compile figures for indirect costs (elec-
tricity, water, and sewage), which account for 16% of the total 
amount spent on caring for this group. The cost of salaries and 
indirect services rendered accounted for 76%, which means that 
most of the cost of caring for NBs is spent on hospital services. 

In view of this demand, a survey was carried out of the hospital 
costs of the care unit. The current contract with the lactarium’s 
outsourced company establishes that the disposable items used, 
and the utensils involved in the entire enteral diet and PEHM 
process flow, as well as the cost of labor, preventive and correc-
tive maintenance of equipment and the central air system, fumi-
gation and space rental are the cost of the contracted company. 
However, in addition to passing on the amount to the company 
providing the lactarium service, the care unit also has the cost 
of purchasing raw materials, bottles, syringes, equipment, per-
fuser, and renting an infusion pump.

There was a monetary loss when comparing the average 
monthly cost of supplying diets in bottles to be filled later in 
syringes, as well as the greater disposal of plastic waste that 
cannot go through the recycling process, causing environ-
mental damage. It was not possible to compare the cost of 
the enteral diet procedure and the PEHM procedure, as the 
amounts spent on human milk at the HMB were not provided by  
the institution. 

Public health is one of the main pillars of public investment. 
Expenditure on hospitalization time, human resources, medi-
cines, the purchase of supplies, and food for patients and com-
panions is important for public coffers. Reducing these costs 
directly or indirectly is important for the country’s economy47.

Therefore, the findings of this study show that it is a good idea 
for the service to improve the use of syringes for enteral admin-
istration to NBs admitted to the NICU. As well as reducing hos-
pital costs, this improvement will make it easier to control con-
tamination and microbiological proliferation, since the diet is 
administered immediately after distribution, minimizing process 
errors and the time the diet is exposed at the bedside. 

It is therefore very important for the service to establish new 
routines, using standard operating procedures (SOPs) and regis-
tration forms to monitor the stage of distributing diets from the 
lactarium to the NICU, ensuring that administration by syringes 
in infusion pumps is carried out safely. 

CONCLUSIONS

Based on the results of this study, it was observed that the distri-
bution of diets in syringes by the lactarium would be extremely 
important to extinguish bedside refilling, which would minimize 
the risk of HAIs to NBs admitted to the NICU, reduce the time 
it takes to administer diets to NBs, increase the practicality 
of administering diets and reduce public costs, thus improving 
the service provided by the lactarium and the institution to the 
patients it assists.
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