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Dear Editor,

We have read with great interest the Letter to the editor
written by Saborido-Fiafio et al. in an issue of Human Vaccines
& Immunotherapeutics' concerning the article “Safety of vac-
cines administration in hereditary fructose intolerance”,
recently published by Maiorana et al.” in an issue of Orphanet
Journal of Rare Diseases.

Maiorana et al.” performed a research from open sources,
datasheets and Pharmaceutical Companies informations about
the most common Italian and European vaccines, which are
carried out in infancy and childhood, to clarify the safety of
vaccines administration in pediatric patients with Hereditary
fructose intolerance (HFI, OMIM 229600).

According to a recommendation of the Istituto Superiore di
Sanita of Ttaly, that consider a limit of 2.4 mg/kg/dose as a safe
threshold for oral and parenteral (s.c./im.) route for HFI
patients, the authors concluded that the majority of vaccines
can be safely administered in infants and children affected by
HFI with the exception of rotavirus vaccines.

Saborido-Fiafio et al.' provided further relevant concerns on
rotavirus vaccination in HFI patients, underlighting that recom-
mendations to avoid rotavirus vaccinations in HFI patients are
difficult to be respected since rotavirus vaccines are usually given
prior to fructose-containing food introduction and therefore
before the diagnosis of HFL

The article of Maiorana et al.> was published before Sars-
Cov-2 vaccines commercial production in Europe. Therefore,
it does not report data about the safety of the new Sars-Cov-2
vaccines administration in HFI patients. Moreover, the work
focused on pediatric vaccinations.

Attenuated, genetically modified or inactivated viruses are
still the key active ingredients of many vaccines, despite recent
progress in the use of virus-like particles or proteins in vaccine
preparations. Maintaining the potency of these viral particles
against degradation is a major challenge in providing proper
immunization services. Typically, this requires keeping vac-
cines refrigerated at all times from production to administra-
tion, a major undertaking especially in remote regions of
developing countries.

The World Health Organization has identified the cold
chain problem, the protection of vaccines from deterioration,
as one of the most important challenges for the extension of
global vaccination programs.’

There are two risk factors related to temperature that can
inactivate vaccines: high temperature® and aluminum salt
aggregation due to freezing.” Freezing risk is usually over-
comed using stabilizers as sucrose, cyclodextrins, mannitol,
and surfactants.*%"'?

It is well known that sugars and saccharides, such as sucrose,
inulin, and dextran, can not only prevent the aggregation and
denaturation of proteins in a liquid formulation but also pre-
serve their structural integrity during freezing, drying, and
storage in a solid state. In particular, sucrose, a disaccharide
composed of the monomers glucose and fructose, is often
added to the formulation to prevent aggregation during
lyophilization."' Moreover, sucrose, as a cryoprotectant,
reduces the perturbation caused by freezing.'?

Cyclodextrins consist of (-1, 4)-linked glucopyranose units
and contain a lipophilic central cavity and hydrophilic outer
surface. Many chemically modified cyclodextrins have been
developed." In particular, hydroxypropyl-B-cyclodextrin (HP-
B-CD) is commonly used in pharmaceutical formulation to
improve drug substance solubility and delivery, thereby holding
vast amount of safety profiles. In addition, compared to other
CDs, HP-B-CD is more soluble in water while other CDs are not
easily manipulated in various vaccine formulations.'*

Mannitol, a sugar alcohol, is used less often as stabilizer."”

Despite having this fundamental role in vaccine formulation
stabilization, sucrose can represent a problem for those people
affected by HFI, a rare autosomal recessive disease caused by
a deficiency of aldolase B (ALDOB), the main enzyme responsible
for hepatic metabolism of fructose.'® The signs and symptoms
upon dietary exposure of HFI patients to fructose, sucrose, or
sorbitol include clinical findings (nausea, vomiting, and abdom-
inal distress; chronic growth restriction/failure to thrive) and
metabolic disturbances (hypoglycemia, lactic acidemia, hypopho-
sphatemia, hyperuricemia, hypermagnesemia, hyperalaninemia).-
7" Parenteral administration may cause death for severe
hypoglycemia or acute hepatorenal failure."®
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For these reasons, individuals with HFI need to be treated
life-long with a fructose-restricted diet and they should be
aware of the presence of fructose, sucrose or sorbitol in certain
medical formulations.®

Sucrose may be a key ingredient also in Sars-Cov-2 vaccines.

Until today the European Medicines Agency (EMA) has
granted a conditional marketing authorization granted to the
following covid vaccines: two messenger RNA vaccines
(Comirnaty®, COVID-19 Vaccine Moderna) and two vector
vaccine (COVID-19 Vaccine Janssen, Vaxzevria®),'” the same
have also been approved by the Food and Drug Administration
(FDA)* and by the Medicines & Healthcare products
Regulatory Agency in the United Kingdom.*'

We performed a search on the sucrose content in the approved
Sars-Cov-2 vaccines from the summary of product characteristics
and the fact sheet for healthcare providers and we found that:

e Each 0.3 mL dose of the Pfizer-BioNTech COVID-19 vac-
cine contains 30 mcg of a nucleoside modified messenger
RNA (modRNA) encoding the viral spike (S) glycoprotein of
SARS-CoV-2. Each dose of the Pfizer-BioNTech COVID-19
Vaccine also includes the following ingredients: lipids
(043 mg (4-hydroxybutyl)azanediyl)bis(hexane-6,1-diyl)
bis(2-hexyldecanoate), 0.05 mg 2[(polyethylene glycol)-
2000]-N,N-ditetradecylacetamide, 0.09 mg 1,2-distearoyl-
sn-glycero-3-phosphocholine, and 0.2 mg cholesterol),
0.01 mg potassium chloride, 0.01 mg monobasic potassium
phosphate, 0.36 mg sodium chloride, 0.07 mg dibasic sodium
phosphate dihydrate, and 6 mg sucrose.*

e Each 0.5 mL dose of the Moderna COVID-19 vaccine
contains a total lipid content of 1.93 mg (SM-102, poly-
ethylene glycol [PEG] 2000 dimyristoyl glycerol [DMG],
cholesterol, and 1,2-distearoyl-sn-glycero-3-phosphocho-
line [DSPC]), 0.31 mg tromethamine, 1.18 mg trometha-
mine hydrochloride, 0.043 mg acetic acid, 0.20 mg
sodium acetate trihydrate, and 43.5 mg sucrose.”

e Each 0.5 mL dose of the Vaxzevria vaccine contains not less
than 2.5 x 108 infectious units Chimpanzee Adenovirus
encoding the SARS-CoV-2 Spike glycoprotein ChAdOx1-
S, Excipients: L-histidine, L-histidine hydrochloride mono-
hydrate, magnesium chloride hexahydrate, polysorbate 80
(E 433), ethanol, sucrose, sodium chloride, disodium ede-
tate (dihydrate), water for injections and 30 mg sucrose.*

e EFach 0.5 mL dose of Janssen COVID-19 vaccine is for-
mulated to contain 5 x 1010 virus particles (VP) and the
following inactive ingredients: citric acid monohydrate
(0.14 mg), trisodium citrate dihydrate (2.02 mg), ethanol
(2.04 mg), 2-hydroxypropyl-p-cyclodextrin (HBCD)
(25.50 mg), polysorbate-80 (0.16 mg), sodium chloride
(2.19 mg). Each dose may also contain residual amounts
of host cell proteins (<0.15 mcg) and/or host cell DNA
(<3 ng). No sucrose content is reported. 2

In conclusion, among vaccines against Sars-Cov-2, Janssen
COVID-19 Vaccine is the only one that contains as sugar
cyclodextrin instead of sucrose.

The content of sucrose for each dose of Pfizer-BioNTech
COVID-19 Vaccine, Moderna COVID-19 Vaccine, and
Vaxzevria vaccine is safe for adult and adolescent HFI patients.
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No vaccine contains isolated fructose or sorbitol.

To date, the Pfizer-BioNTech COVID-19 Vaccine is the
only one authorized for use in in patients aged 12 to 15 years.
If other Sars-Cov-2 vaccines would be approved for the pedia-
tric age, the recommendation of Istituto Superiore di Sanita of
Italy” should be considered to evaluate the safety of each dose
according to the patient weight.
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