Increased Osmolality of Milk Feeds with Medications —
Implications for the Premature Infant
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Introduction: Figure 2. Diluent: EBM
In preterm neonates, various additives are routinely added to expressed breast milk and preterm | | | |
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formula for therapeutic or nutritional benefit. The additives have the potential to increase osmolality cco
of milk. Feeding the preterm infants with hyperosmolar feeds is thought to be associated with
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necrotising enterocolitis (NEC).1> The concern of NEC led to the recommendations that enteral feeds
for neonates should not have an osmolality above 450 mOsmol/kg and any additive increasing the o, P07 :
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osmolality of feeds further could be counterproductive.* E 00 ' 1 ;
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1. To determine the osmolality of 14 commonly used medications when administered with milk % 300-
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2. To determine the optimal dilution of these medications, in 4 different diluents, to keep the ||S 1 | Bl &I/ &8/ _®[ N N | S
osmolality within the safety threshold of < 450 mOsmol/kg N N | N e e . i . N R
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Osmolality of 14 neonatal medications, diluted using four different diluents (water, breast milk o
(EBM), breast milk with human milk fortifier (EBMF) and preterm formula (PTF)), were measured
utilizing the Advanced TM Micro-osmometer Model 3300 based on freezing point depression. m g 2 = v g = o g
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Highest osmolality measurable by this method is 2000 mOsmol/kg. Three separate readings within + 2 s Z c @ E § 5
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2 mOsmol/kg were obtained for consistent results. The medications include caffeine citrate, s, 2 S 3 3 = 2 S
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multivitamin, iron hydroxide polymaltose complex, domperidone, omeperazole, folic acid, potassium - & g ] "
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phosphate, sodium phosphate, calcium glubionate, hydrochlorothiazide, Ibuprofen, phenobarbitone, ® ?g
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20% sodium chloride, and ursodeoxycholic acid. Dose-effect curves were plotted for each medication
. . . . . EBM Neat i :5,1:11, 1:12, 1:13, 1:
in each of the four diluents. The volume of each diluent that must be added to each medication to Cafene Cirate 1113, 1119, 1.2 buaten
. . . Multivitamin 1:30, 1:35, 1:40 - 10, 1:11,1:12, 1:
keep the osmolality <450mOsm/kg was then calculated. Data analysis was done using SPSS. ron ydroxide 11,17, 13 e vo, 110, 108
Sodium Phosphate 1:3, 1:5, 1:6
Results:
Among the diluents, osmolality of EBM, EBMF and PTF were observed to be 299 mOsmol/kg, 401
mOsmol/kg and 317mOsm/kg respectively. We could only determine the neat osmolality of 5 Figure 3. Diluent: EBM+HME
medications (Table 1). We postulate that the rest of the medications have osmolalities greater than 600 Torget Osmolality € 450 MOSM/KE ]
2000mOsmol/kg. Phenobarbitone and folic acid had osmolality lower than the diluents. For the s
remaining 12 medications, an indirect curvilinear relationship between increasing dilution and I I I I T B S
osmolality was observed and the optimal dilution to keep the drug/diluents osmolality was N B -
determined. Of the 12 medications iron and sodium phosphate required a lower dilution of 1:2 to 0
1:5 when EBM was used as diluent and sodium chloride needed a dilution of 1:50. When PTF was 2
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used as diluent all these 12 medications required minor increase in dilution where as with EBMF as ;
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diluent these drugs required 5 to 6 times more dilution to keep osmolality within the safe range. This =
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was true especially for drugs like caffeine, multivitamin, iron and sodium/potassium phosphates, z
. . . . . . . . . 2007
which are the most often used medications in the first 28 days of life in premies. Osmolality of the
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most often used 8 medications with the four diluents are shown in figures 1-4.
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Conclusions:
It is imperative to know the osmolality of the feeds when additives and medications are added to the
. . . . . . . . 0 = -1 1
milk. Of all medications, only phenobarbitone and folic acid had osmolality lower than the diluents. = o = ) W o = o S
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Rest of the medications should not be given neat to premies. EBM alone was observed as the safest b § Z % %’ % 3 = =
diluent, needing only lower dilutions whereas EBMF required very high dilutions which are - s = - S = = N
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impracticable when feeding extremely low birth weight babies. PTF also is a safer diluent and needed ) = 2 = ®
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only minor increase in dilutions when compared with EBM. Ibuprofen, used for closure of ductus = E
arteriosus, is known to cause gut perforation. When given orally it must be diluted adequately to =
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ensure the osmolality is within the safe range. The clustered bar charts indicate the appropriate Caffeine Citrate 1119, 1:40, 1:70, 1:90, 1:80, 1:10,1:110 e - R
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amount of diluent required to avoid hyperosmolality for 8 of the most often used medications. These ron Hydroxide 13, 1:4, 17, 1:20, 1:11, 1:12, 1:15 e 113 130 130 1ty A0 420
. . . . . - .« . . . . . Sodi Phosphate 1:10, 1:15, 1:25, 1:30, 1:50
observations provide information for optimizing and standardizing the dilution for medications used e
in neonatal feeding practice and thereby improves safety and minimizes the risk of NEC in preterm
infants. .
Figure 4. Diluent: PTF
Table 1.
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‘ Preterm formula (PTF) Neat .
100 ‘l7 Caffeine Citrate 1:5, 1:10, 1:13, 1:15, 1:18, 1:19 SRR POeee dhis, b)) 2l Jeile), 2
0 - : rl_' - : Multivitamin 1:10, 1:15, 1:30, 1:35, 1:40 Ibuprofen 1:5, 1.9, 1:15, 1:17, 1:20, 1:25
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= = 13-‘:- e Figure 1 — 4 Clustered bar chart showing medications in X-axis and osmolality in Y-axis B dilution in which osmolality < 450 B dilution in which osmolality > 450
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