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rusty needle confirmed 0.4 % NacCl diluent for Act-Hib®
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SUMMARY:

An investigation was conducted following product technical complaints (PTC) received on an Act-
Hib® vaccine from customers in Japan who had observed oxidation present at the external and/or
internal surface of the needle (16 mm, 25 G) of the 0.4% NaCl diluent syringe (fixed needle type)
used for the reconstitution and injection of Act-Hib®. For the affected needles, 2 types of oxidation
defects have been identified: either the presence of an oxidation spot on the external surface of the
needle or, alternatively, oxidation on the internal surface of the needle presenting as a brownish
stain at the tip/base of the syringe needle. Analytical investigations identified iron oxide/hydroxide
in the oxidation material. The investigation concluded that the rate of potential oxidation of the
needle is extremely rare (oxidation defect rate is estimated at 0.03% with a confidence limit of
95% meaning between 0.01% and 0.07% per 0.4%NacCl diluent batch).

Even if oxidation has been reported only in the absence of vaccine injection, and if visual
inspection before reconstitution present a significant probability to detect these rare defects (in
which case the defected syringe would be discarded), an assessment of the potential toxicological
risk related to the presence of iron oxide and/or iron hydroxide was done based on both animal
toxicology data and clinical data. A comprehensive literature search was conducted to identify
scientific publications with special focus on risk of exposure to iron oxide/hydroxide via
subcutaneous or other parenteral routes.

Assessment of particles

The risk assessment took into consideration potential impact depending on size, amount, and
nature of iron oxide/hydroxide particles. In the present situation, no iron oxide/hydroxide particles
have been identified from the needles and no events suggesting injection of particles have been
reported. Nevertheless, the risk assessment included two hypothetical scenarios: the risk for local
effects related to injection of large-sized particles (larger than 4-10 um), and the risk for systemic
effects related to injection of small-sized particles (less than 4 pum).

Studies have shown that when injected intramuscularly or subcutaneously (as is the case with Act-
Hib®), large non-biodegradable particles tend to remain locally in the injected tissue, where they
are taken up by local immune cells (macrophages or giant cells), or may be encapsulated in
connective tissues."" There may be an inflammatory response at the injection site, consistent with
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a normal foreign body reaction to non-toxic, non-biodegradable particles, with no evidence of
systemic effects being observed. ™ Further, a review of worldwide vaccinology literature,
accumulated since the early 1940s, showed no published reports of vaccine injection site
granulomas or nodules caused by intramuscular injection of particles of metal origin or of any
other origin." It is important to remember that (1) the impacted needles are indicated for single use
via subcutaneous route; (2) vaccinees will be exposed for a very short period of time, and the
needle may not be in place long enough to elicit an inflammatory response to iron oxide/hydroxide;
(3) despite in the event some of the oxidation particles detach from the needle and remain deposited
at the injection site, the likelihood for the vaccinee to develop a clinical reaction remains very low
based on the limited quantity of iron oxide/hydroxide particles that might be deposited at the
injection site. Thus, in the event that an oxidized needle is used, any inadvertent inoculation of
large particles may enhance the slight inflammatory reactions usually seen following Act-Hib®
vaccination at the injection site.

In the other scenario, if small particles (nanoparticles) were injected, these might migrate
systemically and be distributed to organs distant from the injection site. The results of the analytical
investigation of the affected needles and calculations of a hypothetical scenario which
administered possible maximum dosage of iron oxide or iron hydroxide showed that the risk of
any toxic impact is very low in view of the limited number of particles and the very low overall
theoretical maximum dose of iron oxide or hydroxide that could potentially be injected.

Toxicological assessment

Further, a literature review of toxicological data in animals and humans on iron oxide or iron
hydroxide was conducted. Concerning data in animals, the studies identified were mainly
investigative, but these are reassuring in that no major safety concern is expected following iron
oxide injection."VVI' The dose-levels used were far above the potential amount of iron oxide that
could be injected in the current situation. In humans, iron oxide has been used for various
pharmaceutical and non-pharmaceutical purposes, such as food colorants and pharmaceutical
excipients without any safety concerns.""**Xi |n addition, Ferumoxytol (Feraheme®) (iron oxide
in form of Fe30a), is administered as an intravenous infusion for the treatment of iron deficiency
anemia in adults suffering from chronic kidney disease. From these and other data, it can be
concluded that iron oxide has a low intrinsic toxicity profile after one single administration. This
treatment was approved in 2009 by the Food and Drug Administration (FDA) and in 2012 by the
European Medicines Agency (EMA) as a treatment to be administered intravenously.

There is limited information regarding iron hydroxide either as a chemical entity or particle. The
most relevant data come from treatment of iron deficiency (anemia) in humans, for which
injectable iron, in the form of ferric hydroxide solutions, are marketed overseas. Venofer® (age
indication from 2 years onwards) is used at a dose of 0.5mg/kg." X" Theoretically, in a 3.5-kg
baby, this would represent a dose of 1.75mg iron, which corresponds to 47 mg of the [iron
hydroxide-sucrose] complex, which is far above the potential exposure level in the present case.
In addition, this dosing regimen may be repeated every 2 weeks or every 4 weeks for 12 weeks,
while in the present case, potential exposure to iron hydroxide would be on one single occasion.
Another injectable solution of ferric hydroxide in form of a dextran complex has been approved
by FDA for intramuscular or intravenous treatment of anemia: Ferrisat®. 1 mL-Ferrisat® contains
50 mg of iron and 312.5 mg of [iron hydroxide-dextran] complex, and may be injected to treat
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anemia. XV Therefore, these data are considered to confirm the absence of safety risk related to
potential injection of a very low quantity of iron hydroxide.

Safety Assessment

Finally, a medical review of the safety reports received from Japan regarding the affected products
was also performed. No new or significant safety concerns were identified, and no safety signal or
risk was evidenced. No association with the potential presence of iron oxide or iron hydroxide on
the needle is suspected. From this overall review there is no evidence that the safety profile of the
concerned vaccine has changed over time.

Immune responses following immunization

Regarding the impact on the immunogenicity of a product with presence of oxidation on the needle,
there is no clinical reason to anticipate a decrease of the immune responses following
immunization. Based on this, it is considered that there is no need to revaccinate children who may
have received at least one dose of the concerned product.

Thus, based on the nature of the event, the very low rate of oxidation in the needles, the review of
the available literature, and the analysis of the toxicological and pharmacovigilance data, it is
possible to conclude that the presence of the iron oxide/hydroxide particles is not expected to cause
substantial adverse effects. While HCPs are advised not to use a needle with any observed
oxidation, if injected subcutaneously in humans this might, in the worst-case scenario, be
associated with a slightly increased rate, severity and/or duration of injection-site adverse reactions.
To date, the safety reports from the batches on the market do not suggest any new or significant
safety concerns.

Therefore, the benefit / risk ratio of the impacted Act-Hib® batches remains positive, particularly
when considering a scenario of product shortage and interruption of the Hib vaccination program
in Japan.
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