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Abstract: Background: A 13-year old male with spina bifida presented with ileus following
bladder repair. Total parenteral nutrition (TPN) was infused and he developed urticaria,
respiratory distress, and hypotension. Hypersensitivity reactions to TPN are a rare
documented phenomenon with the potential to cause serious morbidity among
patients. There is no standard detailed protocol for allergy testing of TPN
hypersensitivity. The majority of available evidence resides in a limited number of case
series and case reports, which have implicated lipid emulsions, vitamin, sulfites,
magnesium sulfate and amino acid solutions as allergens. 
Objective: Our objective is to develop a standard protocol for diagnosing and testing
TPN hypersensitivity, as some patients depend on TPN to maintain adequate nutrition.
Methods: Through evidence collected in the presented case report and focused review
of literature, we suggest an algorithm for TPN allergy testing with considerations
including skin prick testing, intradermal testing, test doses, and desensitization. The
patient in the presented case was given three different TPN test doses and had
increasing severity of hypersensitivity reactions, ranging from mild reaction to
anaphylaxis.
Results: The patient in the presented case was most likely hypersensitive to the amino
acid component of TPN.
Conclusion: Hypersensitivity to TPN is rarely documented, and even fewer cases
report hypersensitivity to amino acid solutions. Providers can use our suggested
protocol on TPN allergy testing when they encounter TPN hypersensitivity, with the
hope of reducing the risk of patient morbidity.
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Introduction: 1 

 2 

A 13-year old male with spina bifida presented with ileus following bladder repair. Total 3 

parenteral nutrition (TPN) was infused and he developed urticaria, respiratory distress, and 4 

hypotension. This challenging clinical case recommends a standard protocol to diagnose and 5 

treat TPN hypersensitivity. 6 

 7 

Hypersensitivity reactions (HSR) to total parenteral nutrition (TPN) are a rare documented 8 

phenomenon with the potential to cause serious morbidity among patients. Christian et al 9 

recommended an algorithm for the management of hypersensitivity to parenteral nutrition, but 10 

there is no standard detailed protocol for allergy testing.1 The majority of available evidence 11 

resides in a limited number of case series and case reports.  Most commonly, varied methods of 12 

open challenges have been used to determine a presumptive component or antigen.  Less 13 

commonly, a small number of case reports have described varied methods of limited skin testing 14 

to differing components and possible antigens that are difficult to generalize or determine 15 

performance characteristics (Table 1).  Several reports described ultimate success in using 16 

parenteral nutrition after removing the identified components or antigens.  The components most 17 

frequently identified were lipids and multivitamins (MVI).  Less commonly, individual possible 18 

elements or antigens were suggested by skin testing or open challenge; those included amino 19 

acid solutions,1 magnesium sulfate,2 sulfites,9, 15 polysorbate 80,6, 8 hydroxytoluene (BHT), 8 20 

butylated hydroxyanisole (BHA), 8 and individual vitamin components.4.   This challenging 21 

clinical case illustrates an unusual case of progressively worsening HSR to TPN despite 22 

successive open challenges eliminating all the commonly identified components associated with 23 
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 2 

HSR.  The accompanying literature review (Table 1) examines the different components 24 

associated with TPN HSR and the methods of challenge and testing used.  Finally, we use these 25 

reports to suggest an approach to the diagnosis and identification of allergens in patients with 26 

TPN HSR (Figure 1). 27 

 28 

Methods:  29 

 30 

A 13-year-old Hispanic male with spina bifida and neurogenic bowel and bladder was admitted 31 

to the pediatric intensive care unit for bladder rupture and urosepsis requiring emergent surgical 32 

repair.  33 

 34 

The patient had a known latex allergy causing urticaria.  There was no history of asthma or food 35 

allergies. Four months prior to this admission, he had a HSR to TPN 1 (Table 2) containing 36 

amino acids, dextrose, LE, electrolytes, and MVI. Thirty minutes into infusion, he developed a 37 

neck rash that resolved after discontinuing the infusion; no medications were administered. 38 

TPN 1 was restarted 1.6 hours later, and 30 minutes into infusion, he developed a progressive 39 

erythematous rash on his neck, torso, and extremities, temperature to 100.4 F and an elevated 40 

heart rate. The patient denied dyspnea, wheezing, abdominal pain, diarrhea or constipation.  41 

 42 

During this admission, TPN was initiated for nutritional support due to prolonged intubation. He 43 

had central access and close monitoring.  Given his history of a prior HSR to TPN, he was 44 

initially trialed on TPN 2 (Table 2) without LE, but with amino acids, electrolytes, and 45 

multivitamins. Seventy-five minutes into infusion, he developed diffuse urticaria, 46 
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tachycardia, and increased mean arterial pressure. After discontinuing the infusion and 47 

giving diphenhydramine, the heart rate normalized within a few minutes and the rash resolved 48 

after two more hours.  Epinephrine was not administered, but available at bedside. 49 

 50 

Due to the patient’s ongoing malnutrition, a further trial of TPN 3 (Table 2) was attempted. TPN 51 

3 was a sulfite-free pre-mixed TPN containing only amino acids, dextrose, and electrolytes; MVI 52 

and LE were eliminated. After five minutes of infusion, he developed hypotension, decreased 53 

heart rate and diffuse urticarial rash. Diphenhydramine was given. Epinephrine was ordered 54 

to the bedside, but not administered as symptoms resolved prior to medication arriving.  55 

 56 

Results: 57 

 58 

No further TPN was infused.  On hospital day 8, the patient received methylnaltrexone to reverse 59 

opioid-induced constipation, transitioned to gastro-jejunal feeds, then on day 14 started soft 60 

mechanical diet and eventually discharged home on day 22 with allergy and immunology follow 61 

up. The hypersensitivity to TPN was documented in the medical record and reported to TPN 62 

companies as severe reaction to TPN, likely amino acid component. 63 

 64 

Discussion: 65 

 66 

Drug related HSR are clinical syndromes that vary in presentation and underlying 67 

pathophysiology by IgE mediated, complement mediated, and other immunologic mediated 68 

mechanisms.  They can be associated with varied biomarkers including identification of specific 69 
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IgE, tryptase levels, selected HLA types, and shared biosimilarities (i.e. aspirin associated).19 70 

 71 

The literature suggests that varied presentations and pathophysiology are at work in TPN HSR.  72 

Presentations have ranged among immediate anaphylaxis, vasculitic, cutaneous, and delayed 73 

and/or prolonged cutaneous reactions.1 The understanding of TPN HSR pathophysiology has 74 

been further confounded in some cases by dose dependency, rate dependency and/or incomplete 75 

evaluation.11, 12 Given this heterogeneity it is not surprising that the cases reported in the 76 

literature have used different approaches to attempt to continue TPN use in patients after a 77 

reaction.  Approaches have varied from full-dose rechallenges, reduced dose challenges, to 78 

desensitization and have variably employed skin testing and/or alternative products.  These 79 

methods have met with varied success in attempts to identify a safe method to support these 80 

unique patients with parenteral nutrition.  81 

 82 

Based on TPN trials with and without lipids, MVI, and Neotrace-4 elements (Table 2), it appears 83 

that our patient was hypersensitive to a component of the amino acid solution. The patient had a 84 

latex allergy, but there is no known cross reactivity between latex and TPN. The TPN solutions, 85 

bags, and pharmacy equipment and clinical areas were strictly latex-free.  86 

 87 

Our patient developed immediate mild to severe HSR, with increased severity on repeat exposure 88 

to different TPN compositions, which highlights the need for providers to recognize and manage 89 

HSR. Despite repeated open challenges after elimination of the most common identified 90 

components and sources for HSR, he did not tolerate parenteral nutrition and non-enteral support 91 

was elected to mitigate further risk of reaction.  Our challenging clinical case is similar to many 92 
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discussed in the literature in which a culprit agent was not identified as having caused the TPN 93 

HSR. By extension, our case demonstrates the need for further research to better consolidate the 94 

inconsistencies of clinical approaches to TPN HSR. In doing so, a standardized approach could 95 

be formulated which would facilitate appropriate TPN selection for a patient following a HSR 96 

event.  Christian et al recommended an algorithm for the management of hypersensitivity to 97 

parenteral nutrition. Our evaluation of this TPN HSR case and the available literature has yielded 98 

a detailed protocol for allergy testing and rechallenges, especially in cases of severe HSR  99 

 100 

Diagnostic capabilities to evaluate TPN HSR are limited. Review of the literature provides 101 

inconsistent evidence as to whether skin prick testing (SPT) reliably predicts future reactors vs. 102 

non-reactors.  Analyzing the literature reveals discrepancies in concentrations tested non-103 

standardized or incompletely described testing agents; inconsistent or incomplete description of 104 

criteria for positive testing; and lack of control subjects.  Of note, the individual components of 105 

TPN were not always available for use during the diagnostic phase.10, 12, 14, 20 Few studies used a 106 

human control to decrease false negative results for SPT.2, 3, 4, 6  . Review of the literature 107 

demonstrates that SPT, intradermal injections, basophil activation (single case), and/or patch 108 

testing (single case) were considered positive by the authors to components of TPN HSR in 53% 109 

(8/15, Table 1) where testing was done.  The small number and limited use of controls and 110 

limited use of confirmatory challenges prevent any valid estimation of positive or negative 111 

predictive values of the testing.  However, there were no serious adverse events described to the 112 

testing including intradermal testing to full strength and super-concentrations above full 113 

strength.2, 3,  4, 12 In three cases, positive skin tests were used to select alternative agents or to 114 

direct the elimination of a component of the TPN allowing the other components to continue 115 
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successfully.9  Additionally, food testing for egg, soy, legume led to the elimination or successful 116 

substitution of lipid products based on differing food based sources of the lipid emulsion in three 117 

cases.5, 7, 21  118 

 119 

We believe that SPT should be performed in severe HSR and/or when the allergen is unable to 120 

be identified, such as with our patient. In patients experiencing a severe HSR and when the 121 

allergen is unable to be identified, it seems reasonable and safe to consider skin testing in the 122 

evaluation.  In keeping with the identified cases and the Allergy Diagnostic Testing Practice 123 

Parameter, SPT could be performed undiluted, starting with all individual components in the 124 

patient’s TPN, such as amino acid solution, LE, and MVI (Figure 1).22 If there is a positive test, 125 

then individual ingredients can be tested, and might be obtained from the manufacturer. If the 126 

SPT results are negative, the next step is intradermal testing with 1:1,000 – 1:100 dilutions.  127 

Three studies used super-concentrated, undiluted, and/or 1:10 dilutions safely but lack of 128 

controls limits the ability to assess possible irritating concentrations.3, 4, 12     129 

 130 

If the testing was positive for LE sensitivity, then different LE made from soybean and safflower 131 

oil can be skin tested. If LE triggered a HSR, they should be tested for egg, soy, or peanut 132 

protein allergies, as manufacturers state these are contraindications to LE use.23 If Intralipid 133 

caused HSR, Liposyn II was found to be tolerable (Table 1).11 134 

 135 

In further exploring the role of skin testing, there is debate on the influence of soy or food allergy 136 

and TPN HSR, particularly to lipid emulsion.1, 20, 23 Some samples of soybean oil were found to 137 

contain very low but measurable quantities of soy proteins but immunoblotting with sera from 138 
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patients with soy allergy did not show any IgE binding.24 Several studies performed 139 

radioallergosorbent testing (RAST), which was positive for egg white, egg yolk, and soybean in 140 

cases of suspected LE HSR. Manufacturers state egg, soy, or peanut protein allergies are 141 

contraindications to LE use.24 142 

 143 

If the testing was positive for the amino acid solution, then different amino acid solutions can be 144 

skin tested first, such as vegetable oil-based amino acid solution (ClinOleic) and the lower sulfite 145 

containing Neoparen 2 (Table 1).9, 14 Our patient has reacted negatively to TPN containing 146 

sulfite-free 10% FreeAmin II,I6  15% Aminosyn II,17 and Clinimix E,18 amino acid solutions. 147 

Clinimix E is premixed TPN with manufacturer-reported anaphylaxis.18  Therefore, different 148 

TPN admixtures with electrolytes can be skin tested: Nutriflex25 (amino acids and dextrose), or 149 

Kabiven and Perikabiven (lipid, amino acids and dextrose).26 Perikabiven has manufacturer-150 

reported allergic and anaphylaxis reactions during post-approval use.26  TrophAmine and 151 

Travasol are amino acid solutions that contain bisulfite, causing HSR in two case reports.9, 15  152 

 153 

If the testing was positive for vitamin sensitivity, then testing for polysorbate,6 individual 154 

vitamins such as B complex,4 or different vitamin solutions can be performed.2  155 

 156 

If all testing is negative, then magnesium, aluminum, and trace elements can be considered. 157 

Decreasing the osmolality of TPN to below 1391-1928 mOsmol/kg was found to resolve HSR in 158 

one study.27 One study found that Intralipid caused HSR, but later on was tolerated, so 159 

contaminant with egg was hypothesized.11 Oral challenges can be considered, and have been 160 

performed with MVI, ingesting intravenous MVI,12 and metabisulfite with negative results.3 161 
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 162 

If skin testing is negative – or if it is not performed due to lack of availability, contraindication, 163 

or provider/patient choice and TPN remains indicated despite the risk – then challenge dosing 164 

may be indicated.  Most of the cases that pursued challenges after the initial reaction, simply 165 

rechallenged with full strength components. Pre-medications were generally not used or not 166 

commented upon with few exceptions. One case report under pharmacist recommendation used 167 

30 mL IV infusion trials, with pre-treatment of diphenhydramine and hydrocortisone, but patient 168 

still had immediate reactions attributed to multivitamin after passing the 30 mL test dose.23 Our 169 

patient developed reactions after 13-96 mL solutions containing different amino acids (Table 2). 170 

Concerningly, on several occasions, full strength challenge resulted in severe HSRs; however, no 171 

fatalities were reported.  We recommend a more conservative approach to challenge, outlined in 172 

three studies where there where milder or no reactions occurred.  The initial challenge dose could 173 

begin with either 1% the daily dose or 1 mL (whichever is less) of the individual component.5, 10 174 

If those results are negative, then the patient could be challenged with the individual component 175 

starting at 25 mL/hr IV of 180 mL total for an adult.11 We recommend that rechallenges could be 176 

performed in mild to moderate HSR, but each challenge should involve single components for 177 

easy identification of triggers.  For severe HSR, graded challenge possibly guided by skin testing 178 

may be an option, but if the risk versus benefit indicated that a positive element was needed, then 179 

desensitization could be considered over challenge dosing. A single successful report of 180 

desensitization using the method described by Castells provides another alternative.28 181 

 182 

Our patient is at increased risk for future surgeries and nutritional need for TPN. Based on TPN 183 

trials with and without lipids, MVI, and Neotrace-4 elements (Table 2), it appears the patient was 184 
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hypersensitive to the amino acids solution, although the full allergy testing discussed above was 185 

not initially performed. He was able to tolerate IV fluids of dextrose 15% with electrolytes, no 186 

MVI, no trace elements, and no amino acids. Until he undergoes TPN allergy testing, if he 187 

requires protein for nutritional support, 25% albumin can be considered instead of amino acids.  188 

Future studies can examine how amino acid formulations are derived and its impact on 189 

hypersensitivity. Desensitization for prolonged TPN can be further explored. In scenarios 190 

involving prolonged TPN and withholding certain components due to HSR, we recommend 191 

consulting dietitians and pharmacists to ensure adequate nutrition. 192 

 193 

Hypersensitivity to TPN is rarely documented, and even fewer cases report hypersensitivity to 194 

amino acid solutions. Based on our case results and review of literature, we suggest a protocol to 195 

approach the diagnosis and management of TPN HSR with considerations including skin prick 196 

testing, intradermal testing, test doses, and desensitization. Providers should be aware that LE, 197 

vitamin, sulfites, magnesium sulfate and amino acid solutions have been implicated as allergens.  198 



Acknowledgments  

We thank Morris Sauter pediatric pharmacist and Emily Bitteto dietician at Children’s Hospital 

of San Antonio for their assistance in managing the patient, finding information on potential 

allergies, and information on parenteral nutrition. 

 

Acknowledgments



References 

 

1. Christian, V. J., M. Tallar, C. L. Walia, R. Sieracki and P. S. Goday (2018). 

"Systematic review of hypersensitivity to parenteral nutrition." JPEN J 

Parenter Enteral Nutr 42(8): 1222-1229. 

  

2. Pomeranz, S., Z. Gimmon, A. Ben Zvi and S. Katz (1987). "Parenteral 

nutrition‐induced anaphylaxis." JPEN J Parenter Enteral Nutr 11(3): 314-315. 

  

3. Market, A. D., D. B. Lew, K. P. Schropp and E. B. Hak (1998). "Parenteral 

nutrition-associated anaphylaxis in a 4-year-old child." J Pediatr Gastroenterol 

Nutr 26(2): 229-231. 

 

4. Wu, S.-F. and W. Chen (2002). "Hypersensitivity to vitamin preparation in 

parenteral nutrition: report of one case." Acta Paediatr Taiwan 43(5): 285-287. 

 

5. Gura, K. M., S. K. Parsons, L. J. Bechard, et al. (2005). "Use of a fish oil-

based lipid emulsion to treat essential fatty acid deficiency in a soy allergic 

patient receiving parenteral nutrition." Clin Nutr 24(5): 839-847. 

 

6. Coors, E. A., H. Seybold, H. F. Merk and V. Mahler (2005). "Polysorbate 80 

in medical products and nonimmunologic anaphylactoid reactions." Ann 

Allergy Asthma Immunol 95(6): 593-599. 

 

7. Lunn, M. and T. Fausnight (2011). "Hypersensitivity to total parenteral 

nutrition fat-emulsion component in an egg-allergic child." Pediatrics 128(4): 

e1025-e1028. 

 

8. Levy, M. and L. Dupuis (1990). "Parenteral nutrition hypersensitivity." JPEN 

J Parenter Enteral Nutr 14(2): 213-215. 

  

9. Honda, T., A. Kitoh, Y. Miyachi and K. Kabashima (2015). "Drug eruption 

following high-calorie infusion: a possible systemic type IV allergic reaction 

to sulphites." Acta Derm Venereol 95(7): 854-855. 

  

10. Kamath, K., A. Berry and G. Cummins (1981). "Acute hypersensitivity 

reaction to Intralipid." N Engl J Med 304(6): 360-360. 

 

11. Buchman, A. L. and M. E. Ament (1991). "Comparative hypersensitivity in 

intravenous lipid emulsions." JPEN J Parenter Enteral Nutr 15(3): 345-346. 

 

12. Scolapio, J. S., M. Ferrone and R. A. Gillham (2005). "Urticaria associated 

with parenteral nutrition." JPEN J Parenter Enteral Nutr 29(6): 451-453. 

 

References



13. Babakissa C, Lemire C, Beaulieu G, Ferretti E (2011). Hypersensitivity 

reaction to parenteral nutrition in an intrauterine growth-restricted newborn: a 

case report. JPEN J Parenter Enteral Nutr 35:402-4. 

 

14. Hernández, C. R., E. C. Ponce, F. B. Busquets, et al. (2016). "Hypersensitivity 

reaction to components of parenteral nutrition in pediatrics." Nutrition 32(11-

12): 1303-1305. 

  

15. Huston, R. K., L. M. Baxter and P. B. Larrabee (2009). "Neonatal parenteral 

nutrition hypersensitivity: a case report implicating bisulfite sensitivity in a 

newborn infant." JPEN J Parenter Enteral Nutr 33(6): 691-693. 

 

16. B Braun Medical Inc. (2014). "10% FreAmine III: FreAmine III (Amino Acid 

Injection)." from 

https://www.bbraunusa.com/content/dam/catalog/bbraun/bbraunProductCatalo

g/S/AEM2015/en-us/b/pn360-pediatricsbrochure.pdf.bb-.25522050/pn360-

pediatricsbrochure.pdf. 

  

17. Hospira Inc. (2017). "Aminosyn II: Aminosyn II 15% Sulfite free. ." from 

https://www.accessdata.fda.gov/drugsatfda_docs/label/2005/019683s027lbl.pd

f. 

  

18. Corporation, B. H. (2018). Sulfite Free Clinimix E 5/15: CLINIMIX  E. 

Deerfield, IL. 

 

19. Muraro, A., R. Lemanske Jr, M. Castells, et al. (2017). "Precision medicine in 

allergic disease—food allergy, drug allergy, and anaphylaxis—PRACTALL 

document of the European Academy of Allergy and Clinical Immunology and 

the American Academy of Allergy, Asthma and Immunology." Allergy 72(7): 

1006-1021. 

 

20. Kelso, J. M. (2014). "Potential food allergens in medications." J Allergy Clin 

Immunol 133(6): 1509-1518. 

  

21. Ghatak, T., S. Samanta and A. K. Baronia (2014). "Anaphylactic shock with 

intravenous 20% lipid emulsion in a young patient: Should we ask about 

soybean allergy beforehand?". Asian J Transfus Sci. 8(2):143-4 

  

22. Bernstein, I. L., J. T. Li, D. I. Bernstein, et al. (2008). "Allergy diagnostic 

testing: an updated practice parameter." Ann Allergy Asthma Immunol 

100(3): S1-S148. 

  

23. Cragun, J. M., J. H. Baggs, C. Rollins and S. K. Chambers (2013). "Case 

report hypersensitivity reaction to parenteral nutrition after severe 

hypersensitivity reaction to paclitaxel." Am J Clin Exp Obstet Gynecol 1(1): 

69-75. 

https://www.bbraunusa.com/content/dam/catalog/bbraun/bbraunProductCatalog/S/AEM2015/en-us/b/pn360-pediatricsbrochure.pdf.bb-.25522050/pn360-pediatricsbrochure.pdf
https://www.bbraunusa.com/content/dam/catalog/bbraun/bbraunProductCatalog/S/AEM2015/en-us/b/pn360-pediatricsbrochure.pdf.bb-.25522050/pn360-pediatricsbrochure.pdf
https://www.bbraunusa.com/content/dam/catalog/bbraun/bbraunProductCatalog/S/AEM2015/en-us/b/pn360-pediatricsbrochure.pdf.bb-.25522050/pn360-pediatricsbrochure.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2005/019683s027lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2005/019683s027lbl.pdf


   

24. Awazuhara, H., H. Kawai, M. Baba, T. Matsui and A. Komiyama (1998). 

"Antigenicity of the proteins in soy lecithin and soy oil in soybean allergy."     

Clin Exp Allergy 28(12): 1559-1564. 

   

25. B Braun Medical Inc. (2017). "NuTRIflex®." from https://mri.cts-

mrp.eu/human/downloads/DE_H_4087_002_FinalPL_4of4.pdf 

 

26. Fresenuis Kabi (2014). "PERIKABIVEN ". from 

https://kabivenusa.com/dietitians/#composition-chart. 

  

27. Pang, S. A., S. Eintracht, J. M. Schwartz, B. Lobo and E. MacNamara (2019). 

"Hypersensitivity reactions to high osmolality Total Parenteral Nutrition: a 

case report." Allergy Asthma Clin Immunol 15(1): 1-4. 

  

28. Castells, M., M. del Carmen Sancho-Serra and M. Simarro (2012). 

"Hypersensitivity to antineoplastic agents: mechanisms and treatment with 

rapid desensitization." Cancer Immunol Immunother 61(9): 1575-1584. 

 

https://mri.cts-mrp.eu/human/downloads/DE_H_4087_002_FinalPL_4of4.pdf
https://mri.cts-mrp.eu/human/downloads/DE_H_4087_002_FinalPL_4of4.pdf
https://kabivenusa.com/dietitians/#composition-chart


Table 1.  Literature Review of Allergy Testing Results 

First Author 

Patient 

Age 

(years) 

Parenteral 
nutrition 

component 

implicated in 
hypersensitivity 

Atopic/allergic 
history 

Skin Prick Testing 
(SPT), Intradermal 

testing, or Patch test 

Result and Protocol 
if available 

Other Tests 

Timing 

of test 
after 

HSR 

Volume tested or that 
provoked reaction 

Tolerated 

Alternative 

Treatment 

Positive Skin Testing Cases 

1987 

Pomeranz2 
4 

Travasol 
/Magnesium/MV

I-12  

NA 

Skin prick test 

equivocol to MgSO4 

(2/7 wheal and flare). 
Intradermal test 

positive to undiluted 

Travasol, 
magnesium, and 

MVI-12; negative for 

1:1000 dilution. 
Tested Viaflex 

tubing, Travasol 

bisulfite amino acid 

solution, magnesium 

sulfate 50%, zinc 

chloride, Calcium 
(Sandoz), two 

different MVI 

solutions, saline, 
histamine control.   

  
10 

weeks 
    

1998 

Market3 
4 

Multivitamin 

and Aminosyn 
NA 

Positive 1:10 diluted 

MVI skin prick 
testing. Positive 

intradermal 

injections of 1:10 
and 1:100 fresh TPN 

and 1:10 Aminosyn 

10%.  Tested original 
solutions with newly 

opened solutions, 

starting with an 

initial 1:10 dilution 

skin-prick test that, if 

results were 
negative, was 

followed by 

intradermal injection 
of 1:10 and 1:100 

dilutions of the same 

substance. After 
testing original and 

fresh TPN, lipid 

emulsion, and 
undiluted Aminosyn 

10% and pediatric 

MVI. 

Negative 

metabisulfite 

oral 
challenge 

4 days     

2002 Wu4 8 Multivitamin NA 

Intradermal test 

positive to vitamin B 

complex solution 

(B1, B2, B6, 

nicotinamide, sodium 

pantothenate, 
calcium 

pantothenate) in 1:1, 

1:10, and 1:100 
dilution. 

  1 year     

2005 Gura5 17  Intralipid 

Peanut 

(anaphylaxis), 

soy 

Skin test positive for 

several foods 

including soy, peanut  

    

Rechallenge: 1% of the daily 

dose (0.2 ml, 40 mg) 

intravenously, caused HSR 

Omegaven, soy-

free and fish-oil 

based lipid 
emulsion, 

required US 

FDA permission 

Table



2005 

Coors6 
30 Multivitamin 

Oral allergy 

syndrome 

(apple, pear, 

peach, cherry, 

hazelnut-

containing 
cross-reactive 

allergens 

homologous to 
birch pollen 

allergens), 

seasonal 
allergies  

Skin prick positive to 

Multibointa and its 
component 

polysorbate 80. SPT 

on Multibionta, latex 

fluids, extracts from 

pollen and molds (eg, 

Alternaria, 
Cladosporium, and 

Aspergillus species), 

and preservatives 
following Dreborg 

methods. SPT 

separately performed 
on ingredients of the 

multivitamin 

preparation. 

Enzyme-

linked 

immunosorb

ent assay, 

IgE 
immunoblott

ing, and flow 

cytometric 
detection of 

basophil 

activation  

4 

months 

after 
delivery 

  
Stop infusion, 
resume enteral 

feeds 

2011 Lunn7 2 Intralipid Egg (emesis)  

Skin prick positive to 

egg (negative to 
peanut and soy). 

 Immunocap 
serum testing 

positive to 

egg yolk and 
egg white, 

total IgE 

10.7IU/mL 

  

After 14 days of 3 g/kg/day of 

Intralipid. No testing volumes 
given 

Stop infusion, 

resume enteral 
feeds 

2014 

Ghatak8 
19 Intralipid 

No known 

allergies 

Skin testing positive 
to soy, Intralipid, 

propofol. Negative to 

penacillin 

        

2015 
Honda9 

50 

Bisulphite 

component of 

Aminotripa 

NA 

Patch test positive to 

Aminotripa (0.04% 
sodium bisulphite) 

and sodium 

bisulphite (0.1% and 
1%). Negative patch 

test to Neoparen 2 

(infusion with 
0.002% sodium 

bisulifite).  

    1800 mL, reacted on day 3 

Neoparen 2, with 
lower 

concentration of 

sodium bisulite 
(0.002%) 

Negative Skin Testing Cases 

1981 
Kamath10 

9 Intralipid   

Skin tests negative to 

normal saline and 
intralipid. Positive 

histamine. 

  2 days 

Rechallenge on day 3: 1 ml of 

Intralipid was given 
intravenously, causing 

reaction 

  

1991 
Buchman11 

36  Intralipid NA 

Negative skin prick 
to soy oil, safflower 

oil or samples of 

Intralipid or Liposyn 
II.  

RAST 
positive to 

egg white, 

egg yolk, soy 
bean.  

    

Liposyn II 
(prepared from 

equal quantities 

of safflower and 
soybean oil) 

2005 

Scolapio12 
53 Multivitamin  

Sulfa drugs, 

skin reaction 
to fabric 

softener 

Snuggle, dust, 
mites, 

seasonal 

allergies 

Skin test negative to 

MVI and MVI + 
TPN mixed in a 

0.9% saline solution 

at 1:10 dilution, full 
strength (10 mL in 

2.0 L normal saline, 

0.005%), twice full 
strength (0.001%), 

and 4 times full 

strength (0.02%). 

 Serum 

tryptase and 
12-hour 

urinary 

histamine 
level during 

PN infusion 

containing 
the 

multivitamin 

was 
unchanged 

from baselin. 

Oral MVI 

  

PN+MVI reaction at 2 hours. 

Continuous 90 mL/hr infusion, 

reacted on day 16. Also, her 
symptoms were not observed 

until 2 hours into the cyclic 

infusion, when the rate of the 
PN reached 182 mL/h. 

Oral MVI 



 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

chewable no 

rxn, IV 
liquid MVI 

from TPN 

taken orally 

no reaction. 

2011 
Babakissa13 

4 days   NA 

Skin prick tests 

negative to 

histamine, Travasol, 
Intralipid, MVI, egg 

yolk extract, and egg 

white extract. 

Day of 

reaction: 
normal CBC, 

eosinophils, 

total 
immunoglob

ulin E (IgE), 

and C-
reactive 

protein.  

RAST 
negative for 

white and 

yellow egg, 
soy, and 

latex.  

7 days, 
3 

months, 

and 22 
months 

Not performed 

Discontinued 

TPN, breast fed, 
discharged at 11 

days old 

2016 

Hernandez 
case 114 

1 

month 
Multivitamin NA 

Negative skin prick 

tests 
      

Excluded MVI 
and trace 

elements from 

infusion 

2016 

Hernandez 
case 214 

4 

Amino acid 

solution 
(Aminosol) 

NA 
Negative skin prick 

tests 
      

Aminovent 

infant  

2016 
Hernandez 

Case 314 

10 Smoflipid Fish 
Negative skin prick 

tests 
      

Vegetable oil-

based amino 

acid solution 
(ClinOleic)  



Table 2. Three Total Parenteral Nutrition (TPN) Characteristics. TPN 1 was given 4 months prior to this 

pediatric intensive care unit admission. TPN 2 and 3 were given on hospital day 9 and 10 respectively. 

  TPN 1 TPN 2 TPN 3 

TPN Component       

Amino Acid Type 

FreAmine III 

10%16  

Aminosyn ll 15% 

Sulfite free17 

Sulfite Free Clinimix 

E18 

Unusual components of amino acid 

Sodium bisulfite 

(antioxidant), 

Aluminum Aluminum   

Total Volume Prepared (without 

lipids) (mL) 2040 1920 2000 

Amino Acid Concentration 3.4% 3.4% 5.0% 

Dextrose Concentration (%) 12.5% 12.5% 15.0% 

Energy from Carb (%) 54.1 75.8 71.8 

Energy from Protein (%) 17.2 24.2 28.2 

Energy from Fat (%) 28.7 0 0 

Amino Acid (g) 69 65 100 

Nitrogen (g/L) 0 1 16.52 

Intralipid (g) 46 0 0 

Sodium (mEq) 92 141 70 

Potassium (mEq) 59 60 60 

Magnesium (mEq) 11.5 20 10 

Calcium (mEq) 5 25 9 

Acetate (mEq) 0 47 160 

Chloride (mEq) 121 144 78 

Phosphate (as HPO4) (mmol) 30 10 30 

Gluconate 5 25 0 

Sulfate 11.5 20 0 

Infuvite Adult MVI (mL) 10 10 0 

Neotrace-4 elements (mL). Each mL 

contains: 6.6 mg zinc sulfate heptahydrate. 

0.39 mg cupric sulfate pentahydrate. 77 

mcg manganese sulfate monohydrate . 4.36 

mcg chromic chloride hexahydrate 3 3 0 

Famotidine (mg) 20 0 0 

Osmolarity (mOsmol/L) 1125.65 1154.16 1350 

Kcal/day 1603 1076 1420 

Volume Infused (mL) 43 96 13.3 

Dose Amino Acid Administered (g) 1.4 3.3 0.7 

Rate (mL/hour) 85 80 80 

Time from infusion start until 

reaction (min) 30 75 5 

Grade of Hypersensitivity  1 (mild, 

cutaneous only) 

2 (moderate, 

anaphylaxis) 

3 (severe, anaphylaxis 

with cardiac or 

pulmonary symptoms) 
 

 



 

 
 

 

Figure 1. Our suggested diagnostic algorithm for skin testing and challenging total parenteral 

nutrition (TPN) hypersensitivity reactions (HSR). Adapted with permission from Christian et al.1 

 

 

 

 

HSR to TPN

Stop TPN, treat 
reaction

Moderate to severe 
HSR?

Yes. Hold TPN, 
consult Allergy

Consider skin testing
PST = undiluted

IDST = 1:100 -1:1,000 dilution

Positive  skin 
testing

Alternate 
component or 

alternate 
manufacturer?

Yes No

Stop

or 

Desensitize

Negative skin 
testing

or not done

Test dose single 
component 

1% volume or 1 mL;

whichever is less 

HSR No HSR

Rechallenge single 
component. Start at 
25 mL/hr IV of 180 

mL total for an 
adult. Restart TPN 
after eliminating 

allergenic 
component

No

Resume TPN, 
withold lipid 

emulsion

Lack of HSR recurrence: 
consider different LE vs 

enteral supplementation

Continued HSR: Resume 
LE. Eliminate MVI 

component

Lack of HSR recurrence: 
Compare ingredients and 
consider different MVI vs 
enteral supplementation

Continued HSR: Resume 
MVI component; eliminate 

amino acid solution

Lack of HSR recurrence: 
Consider non-bisulfite 
containing amino acid 

solution vs enteral 
supplementation

Continued HSR: Consider 
other components (trace 

elements), decreasing 
osmolality to less than 

1391-1928 mOsmol/kg), 
non-TPN causes

• Testing should be performed in 

inpatient setting with monitoring and 

epinephrine, respiratory support 

available 

• Individual ingredients can be tested, 

and could be obtained from the 

manufacturer 

 

PST = Prick Skin Testing 

IDST = Intradermal Skin Testing 
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