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Safety of vaccines administration 
in hereditary fructose intolerance
Arianna Maiorana1*  , Antonella Sabia2, Tiziana Corsetti2 and Carlo Dionisi‑Vici1

Abstract 

Patients with hereditary fructose intolerance need to follow a life-long fructose dietary and drug restriction to prevent 
symptoms of intoxication. Concerns about vaccines administration have been manifested overtime, for the risk of a 
life-threatening acute intoxication. For this reason, at Ospedale Pediatrico Bambino Gesù we performed a deepen 
research from open sources, datasheets and Pharmaceutical Companies informations from the most common Italian 
and European vaccines, which are carried out in infancy and childhood. As a safe threshold of 2.4 mg/kg/dose was 
recently established for oral and parenteral (other than i.v.) route, the manuscript clarifies the safe administration of 
majority of vaccines in patients with hereditary fructose intolerance.
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Hereditary fructose intolerance (HFI, OMIM 229,600) 
is an autosomal-recessive disorder with a prevalence of 
1:23,000, caused by deficiency of aldolase B, the main 
enzyme responsible for hepatic metabolism of fructose. 
The signs and symptoms upon introduction of fruc-
tose-containing foods include abdominal pain, nausea, 
recurrent vomiting, hypoglycemia and failure to thrive. 
Besides hypoglycemia, metabolic disturbances such as 
lactic acidemia, hypophosphatemia, hyperuricemia and 
hypermagnesemia are observed in case of acute fructose 
intoxication. Parenteral intravenously administration of 
fructose, sorbitol, or sucrose may cause death for severe 
hypoglycemia, acute hepato-renal failure associated with 
bleeding and jaundice and must be rigorously avoided [1]. 
For this reason, the diagnostic challenge with i.v. fructose 
0.25 g/kg was abandoned and substituted by the molecu-
lar analysis. Also the diagnostic oral load of fructose 1 g/
kg is no longer recommended as deemed life threatening 
as well.

Many individuals with HFI exhibit a self-imposed 
aversion to sweet foods, sufficiently to prevent an acute 
intoxication. However, prolonged fructose intake leads 
to poor feeding, vomiting, failure to thrive, hepatomeg-
aly, liver and renal tubular dysfunction that might lead to 
irreversible liver and kidney damage [1, 2]. Upon dietary 
restriction of fructose, symptoms resolve and normal 
growth and development are achieved. Therefore, indi-
viduals with HFI need to be treated life-long with a fruc-
tose-restricted diet. They should be aware of the presence 
of fructose in certain medicinal formulations and such 
medications should be avoided. Particularly, concerns 
about oral or parenteral vaccines administration have 
been manifested overtime, because they contain amounts 
of sorbitol or sucrose or other analogous sugars.

However, there is no scientifically established and gen-
erally accepted safe dose for patients with HFI despite 
the fact that, at least in childhood, the intake of fructose 
should not be determined by subjective tolerance. As a 
matter of fact, the spectrum of individual fructose tol-
erance in HFI appears to depend on age (infants being 
more sensitive than adults), beyond the respective gene 
mutation [3].

Scientific evidences are very poor. One paper advises 
that short-term (2  days) oral administration of 4.7  mg/
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kg/day of fructose was safe and well tolerated among 5 
individuals (aged 14–52  years) with diagnosed HFI [4], 
with normal blood chemistry and only a slight elevation 
of uric acid in two patients. An internationally accepted 
safety recommendation restricts the oral fructose intake 
below 40 mg/kg/day, whereas the more stringent fructose 
restriction reported is 10 mg/kg/day [1, 5]. This level of 
10  mg/kg/day was chosen from the European Medicine 
Agency (EMA) [5] for the calculation of a threshold to 
generate informations for a package leaflet regarding 
fructose and sorbitol used as excipients in medicinal 
products for human oral use. This conservative approach 
was chosen as the intake from a medicinal product will 
always be additive to the dietary intake. Although at this 
level the intestinal absorption capacity (0.5 g/kg) is prob-
ably not reached, there are no data on PK from subcu-
taneous or intramuscular absorption of fructose and 
sorbitol. However, it can be assumed that parenteral 
administration might be faster and consequently plasma 
concentration might be higher. Therefore, the orally tol-
erable dose of 10 mg/kg/day was divided by a factor of 2 
to be safely applicable also for s.c/i.m route, expecting for 
a parenteral (other than i.v.) dose of 5 mg/kg/day a simi-
lar systemic exposure level (Cmax and AUC) than an oral 
fructose intake of 10 mg/kg/day [5].

Thus, for all oral and parenteral (other than i.v., for 
which the threshold is zero) products below the thresh-
old of 5  mg/kg/day it has been proposed to declare the 
sorbitol content but not to include a warning [5]. This 
threshold is not regarded as a safe daily dose but as a 
limit above which a detailed warning in the leaflet is 
deemed necessary and useful. Indeed, above this thresh-
old the warning remained for all administration routes. 
Nonetheless, in some vaccines a warning within the data-
sheet states “Do not administer in subjects with HFI”, 
even when the content of sorbitol or sucrose does not 
exceed this limit.

The need to avoid any hazardous exposure to fructose 
contained in vaccines collides with the need of immu-
nization for the most vulnerable age group from severe 
infections. Furthermore, some vaccines have been admin-
istered for a long time without any incidence of severe 
events due to HFI, for instance in patients with a delayed 
diagnosis. For these reasons, at Ospedale Pediatrico 
Bambino Gesù of Rome, we performed a deepen research 
from open sources (Pubmed, Cochrane) and datasheets 
available from the most common vaccines which are car-
ried out in infancy (0–1 years), early (2–5 years) and mid 
childhood (6–11 years) in Italy and in the other European 
Countries where vaccines have the same international 
authorization commerce (Table 1). We collaborated with 
our hospital Pharmacy and the Pharmaceutical Com-
panies to outline the exact amount of fructose, sucrose, 

sorbitol and other fructose analogues when not reported 
in the datasheets. We performed a deep research through 
the open sources in Italian databases Codifa (https​://
www.codif​a.it) and AIFA (https​://www.agenz​iafar​maco.
gov.it/conte​nt/vacci​ni), and in the European Medicines 
Agency (https​://www.ema.europ​a.eu/en/medic​ines).

We obtained the following informations:

•	 Rotarix pre-established oral suspension (clear and 
colourless liquid, the only formulation commercially 
available in Italy) and Rotateq contain sucrose above 
1000 mg/dose, therefore they are contraindicated in 
subjects with HFI

•	 Rotarix white powder and solvent for oral suspen-
sion, commercially available in other European 
Countries, containing sucrose 9  mg and sorbitol 
13.5 mg, can be administered in HFI children with a 
weight > 9.3 kg (2.4 mg/kg/dose)

•	 Imovax polio, Vaxelis, Engerix B, HBVAXPRO, 
Twinrix, Hiberix, Menjugate, Pneumovax, Synflorix, 
Anatetall, Imovax tetano, Boostrix, Diftetall, Triaxis, 
Tribaccine do not contain fructose nor analogues 
sugars, therefore they can be safely administrated in 
subjects with HFI

•	 M-M-RVAXPRO, Proquad, Varilrix, Hexyon, 
Priorix and Priorix tetra contain sorbitol up to 
16  mg + sucrose or mannitol traces, therefore, 
according to a recent document of Istituto Superiore 
di Sanità of Italy [6], they can be administered with 
reasonable safety, whenever a threshold of 2.4  mg/
kg/dose will not be exceeded (assumption: lower 
than 3rd percentile of weight-for-age in females at 
9  months: 6.6  kg according to WHO Multicentre 
Study Growth Reference Study Group, 2006). Thus, 
in accordance with the Italian vaccinal calendar, the 
administration of M-M-RVAXPRO, Proquad and 
Varilrix can be done despite the warning in the data-
sheet stating “Do not administer in subjects with 
HFI”

•	 All other vaccines contain fructose and analogues in 
traces up to 10 mg. Therefore, according to the above 
recommendations [6] they can be administered with 
reasonable safety from infancy. Furthermore, the 
monoclonal antibody Palivizumab (Synagis, AbbVie), 
used for Respiratory Syncytial Virus’ immunization, 
contains mannitol traces and can be safely adminis-
tered in preterm newborns.

In summary, according to the recommendation of Isti-
tuto Superiore di Sanità of Italy [6], considering a limit 
of 2.4 mg/kg/dose as a safe threshold for oral and paren-
teral (s.c./i.m.) route, majority of vaccines can be safely 

https://www.codifa.it
https://www.codifa.it
https://www.agenziafarmaco.gov.it/content/vaccini
https://www.agenziafarmaco.gov.it/content/vaccini
https://www.ema.europa.eu/en/medicines
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